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AEC

Building an Architectural
Model from a Concept
Sketch

Sitting over a cup of coffee, an architect works on
a conceptual sketch of a new art museum. Slowly
the wastebasket fills up with crumpled paper,
each with a different museum design. After a few
hours, all of the hard work pays off. The sketch is
a concept that embodies the idea of the museum,
a modern structure with a contrast of style and
material.

Skill Level: Beginner

Time to complete: 45 minutes

Features Covered in This Tutorial

After completing this tutorial, you should be able
to:

+ Start with a sketch to complete a 3D conceptual
design.

+  Use Booleans.
+ Use the Spacing Tool.
+ Use Daylight to create a shadow study.

Tutorial Files

The files for this tutorial can be found on the
Tutorial Files CD, in the [tutorials|arch folder.
Before doing the tutorials, copy the ltutorials
directory from the CD to your |3dsmax8local
installation.

Incorporating the Sketch

In this section, you will bring in the sketch that
will be used as the basis of the final building. The
sketch has been specially prepared by making

it negative, and reducing the brightness and
contrast. This makes it easier to see what you are
doing when building on top of the sketch.

Incorporate the sketch as a background image:

1. On the menu bar, choose File > Open.
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The Open File dialog appears. The image is sized to fit the viewport

2. Open modelfromsketch_01.max from the background.

ltutorials|arch directory.

3. Verify that the Top viewport is active. If it isn’t, Creati ng the Buildin g
right-click in the Top viewport to make it active.
You will begin creating the building, starting with

the main entrance rotunda. Because you are not
building this to scale, disregard the dimensions
on the sketch.

4. If any floating toolbars appear over the
viewports, close them or dock them so they are
not in your way.

5. On the menu bar, choose Views > Viewport
Background. Set up:

+  Continue from the previous step, or open the
tutorial file modelfromsketch_02.maxfrom the
ltutorials|arch directory.

A 1n the Viewport Image dialog >
Background Source group, click Files.
7. In the Select Background Image dialog,

select sketch.giflocated in the l|tutorialslarch
directory, then click Open to close the dialog.

Note: If you do open the provided file, the
viewport background will not be visible in
the Top viewport. To display the viewport

8. In the Viewport Background dialog > Aspect background, activate the Top viewport and
Ratio group, choose Match Bitmap. Also to its choose Views > Viewport Background. In the
right turn on Lock Zoom/Pan if it isn’t already Background Source group click Files, and then
on. navigate, if necessary, to the |tutorialslarch

9. Click OK to close the dialog. folder and highlight sketch.gif.

The image appears in the center of the viewport, i, 1t the main entrance rotunda:
but needs to be sized to fit the current viewport. rEy
1. =8 In the viewport navigation tools, click

10.0n the menu bar, choose Views > Reset

Background Transform. Region Zoom.

2. In the Top view, drag a rectangle to zoom in on
the main entrance in the lower left of the sketch.

Sketch displayed in viewport background



Note: If you zoom in too far, a dialog will appear
indicating that the amount of RAM needed to
display the background image may exceed the
available amount. Answer NO to the warning.
To display your viewport after you've answered
NO to the warning, right-click the viewport
label and choose Show Background.

. E On the Create panel, choose Shapes.

. Circle " On the Object Type rollout, click
Circle.

. In the Top viewport, position the mouse cursor
in the center of the rotunda, and then click and
drag outward to draw a circle that lines up with
the glass walls of the rotunda. If necessary,
right-click and choose Move, then move the
circle into place.

. On the menu bar, choose Edit > Clone.

. In the Clone Options dialog, make sure Copy is
chosen, enter the name Steel Ring 01, and then
click OK to make a copy of Circle01.

A new copy of the circle is on top of the original
circle.

. Press H to open the Select Objects dialog,
choose Circle01 in the list, and click Select.

Creating the Building

9. From the Modifiers menu > Mesh Editing
category, apply an Extrude modifier. On the
Modify panel, set Amount to 18.3m.

10.Again press H, and select the Stee/ Ring 01
object.

11.0n the Modify panel > Rendering rollout,
turn on the Enable in Renderer and Enable in
Viewport check boxes.

This option makes the spline visible in the
viewport and when rendered.

12.Set Thickness to 0.61m.

This parameter determines the thickness of the
spline when rendered.

|- Rendering |

[¥ Enable In Renderer
v Enable InViewport
[ Use Viewpaort Settings

[~ Generate bapping Coords.
¥ Feal®world iap Size

i Yiewport—® Benderer -

#® FRadial

Thickness: IW ﬂ
Sides:|12— ﬂ
.ﬁ.ngle:lm— ﬂ

" Bectangular

Length:l 0.152m ﬂ

widthe [0.05Tm 3]
Angle:J0.0 =
sepect[20 2| )

v At Smooth

Threshald: [40.0 2

*
13. Ig On the toolbar, click Select And Move.

14.In the status bar (bottom of the screen) >

coordinate display > Z field, enter 6.1m.

This moves the ring up 6.1 meters.
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15.From the Tools menu choose Array.

16.In the Array dialog, under Incremental, set the
Move Z axis to 6.1m.

17.In the Type Of Object group, choose Instance.

18.In the Array Dimensions group > 1D Count,
enter 3.
CE— 20
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In the Modify panel > Parameters rollout,
change the Radius amount to 2.4m to match
the small solid circle in the sketch.

This closes the dialog and creates two additional
steel holding rings around the glass rotunda.

Add the outer wall and central column:

You'll use the rotunda circle to create the outer
wall.

1. Select the Circle01 object.
2. From the Edit menu, choose Clone.

3. In the Clone Options dialog > Object group,
choose Copy.

4. Click OK to make a copy of Circle01.

5. ﬂ In the Modity panel, under the modifier
stack display, click Remove Modifier.

You needn’t move the column to match the
6. In the Modify panel > Parameters rollout, sketch. Remember, this is just a quick sketch,
change the Radius amount to match the outer not a precise design.
circle in the sketch (about 15.0m).

10.Apply an Extrude modifier and set Amount to
21.3m.



11.Press H and select Circle01 from the list.

12.In the Modify panel, rename Circle01 to
Rotunda Glass.

13.In the modifier stack display, choose Circle.

If you can no longer see the extrusion, it is
because you've moved "down" the stack to the
original shape. In order to see "up" the stack,
you must turn on Show End Result. If this is
already on you will see the extrusion without
problem.

I Raotunda glass F
IM::u:Iifier List -

‘ & Estude

14.From the Modifier List, from the Object Space
Modifiers category choose Edit Spline.

15. ’: On the Modify panel > Selection rollout,
click the Spline button.

This places you at the spline sub-object level,
so you can edit the original shape prior to the
Extrude modification.

16.In the Modify panel > Geometry rollout, next
to the Outline button, enter 0.03m.

Outline |

Creating the Building

This creates a nested shape, like the letter O.
Notice that the outline field returns to 0.0
value after you have created the outline. This
is because Outline is an action, rather than a
parameter.

17.In the Modify panel > Selection rollout, click
Spline to exit the sub-object level.

18.In the modifier stack display, choose Circle.
When the warning appears, click Yes to
continue.

You can now see the result of outlining the
spline: Instead of a solid column, you have a
thin, circular wall.

Create doorways with Boolean:

Next, you'll create a box and then use Boolean to
subtract its shape from the rotunda.

1. E In the Create panel > Geometry

> Standard Primitives > Object Type rollout,
click Box.

2. In the Top viewport, click and drag out a box
as shown below.
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Tip: Right-click the Top viewport label and
change the viewport to Smooth+Highlights.

. In the Modify panel > Parameters rollout,
change the Length amount to 9.0m, the Width
to 36.5m, and the Height to 6.0m.

. ﬂ On the toolbar, click Align.

. Press H, choose Rotunda Glass from the list,
and then click Pick.

Box1
Circle02

Large Caolurmn
Plane

Rotunda glazs
Steel Ring 01
Steel Ring 02
Steel Ring 03

6. In the Align Selection dialog > Align Position
group, turn on X Position and Y Position.

Aligh Pogition [Screen):
|7 [ % Pozition W % Position [ Z Position

7. Click OK to close the dialog.

8. |6 On the toolbar, click Select And Rotate.
9. In the Coordinate Display > Z field, enter 45.0.

This rotates the box into the same position and
orientation as the rotunda openings in the plan.

10.Select the Rotunda Glass object.

11.Go to the Create panel, and from the
drop-down category list, choose Compound
Objects.

12.In the Object Type rollout, click Boolean.

13.In the Parameters rollout, make sure the
Subtraction (A-B) item is active.

14.In the Pick Boolean rollout, click Pick Operand
B, and then click the box.

The box is subtracted from the rotunda object,
leaving two open doorways.

15.Right-click in the viewport to exit the Boolean
operation.



Create the roof:

Here you'll clone the topmost ring and then
extrude the clone, producing a roof.

1.

Press H and select Stee/ Ring 03 from the list.
This is the topmost ring.
On the menu bar, choose Edit > Clone.

Name the clone Roof, click Instance, and then
click OK.

In the Modify panel, add an Extrude modifier.
The roof appears at the top of the rotunda.

In the Modify panel > Parameters rollout, set
the Amount to 0.15m.

This gives the roof the appropriate thickness.

Creating the Outer Columns

In the next few steps, you will create columns from
cylinders and make multiple copies using Array.

Creating the Building

Create columns using the cylinder object:

1. In the Create panel > Geometry drop-down
list, choose Standard Primitives.

2. %I In the Create panel > Object Type
rollout, click Cylinder.

3. In the Top viewport, create a cylinder near
the entrance opening in the lower left of the
rotunda.

4. In the Parameters rollout, change Radius to
0.5m and Height to 19.5m.

| *
5. w On the toolbar, click Select And Move.

6. In the Coordinate Display > X field, enter
-57.037m, set Y to —32.79m, and make sure
Z is set to 0.0m.

The cylinder lines up with the right side of the
opening in the Rotunda Glass object, with the
Rotunda Glass passing through the center of
the cylinder.



Chapter 4: AEC

. In the Modify panel, rename the cylinder to
Thin Column 01.

. In the Top viewport, hold the SHIFT key and
move the Thin Column 01 cylinder so it lines
up with the left side of the opening in the
Rotunda Glass, with the Rotunda Glass passing
through the center of the cylinder.

. When the Clone Options dialog appears,
choose Instance, and then click OK.

10.In the status bar > Coordinate Display > X
field, enter -63.4m, set Y to —26.52m, and
make sure Z is set to 0.0m.

Array the columns:

Next, you'll create a circular array of thin columns
with the large column as the center.

1. |6 On the toolbar, choose Select And Rotate,
then click the Reference Coordinate System
drop-down and choose Pick from the list.

2. Inaviewport, select the Large Column object.

The name of the object appears in the Reference
Coordinate System field.

g@
3. J On the toolbar, from the Use Center flyout,
choose Use Transform Coordinate Center.

This tells to use the Large Column object as the
center point for the cylinders to rotate around
in the array.

4. Press H and select 7hin Column 01 from the
list.

5. Right-click in the Top viewport to make it
active.

6. From the Tools menu, choose Array.
7. Inthe Array dialog, click Reset All Parameters.

8. In the Array Transformation group, under
Incremental, set the Rotate Z axis amount to
23.5 degrees.

9. In the Array dialog > Type Of Object group,
click Instance.

10.In the Array dialog > Array Dimensions group,
enter a 1D Count of 7.
e 1
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Using instances lets you change all the columns
by editing only one.
11.Click OK to close the Array dialog.

A semicircular array of columns appears on one
side of the rotunda.



12.Press H and select 7hin Column 02from the list.

13.From the Tools menu, choose Array.

You'll create the same number of instances on
the other side, so you need change only one
setting.

14.In the Array Transformation group, under
Incremental, set the Rotate Z axis amount to
-23.5 degrees.

15.Click OK to close the Array dialog.

A semicircular array of columns appears on the
other side of the rotunda.

Save your work:

+  On the menu bar, choose File > Save As. Name
your scene myrotunda.max.

Creating the Main Building

Creating the Main Building

In the next few steps you will use a combination
of 2D Booleans and 3D Booleans to create the
foundation.

Set up:
To start from this point, do one of the following:

1. Continue from the previous step, or open your
saved file, myrotunda.max.

2. If you want to begin the tutorial at this point,
open rotunda.max from the |tutorialslarch
directory. You will have to reassign the viewport
background as you did the previous lessons.

Create the foundation:

In this procedure you will use 2D Booleans to
create a shape and then extrude it to make the
foundation.

1. Right-click in the Top viewport to make it

active.

2. |E In the navigation controls, click Zoom.
Zoom out of the Top viewport.

3. T In the navigation controls, click Pan. Pan
until you see the entire two-story atrium.

4, @I In the Create panel > Shapes > Splines >
Object Type rollout, click Line.
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5. Create a line following the outline of the

foundation, as shown in the following
illustration. Click at each point, and to end,
click the starting point. When you’re prompted,
Close Spline?, click Yes.

6. In the Rendering rollout, turn on the Enable in

Renderer and Enable in Viewport check boxes.

7. In the Create panel > Name And Color rollout,

enter Foundation.

8. ._""\"_t.tfﬂ_l In the Modify panel > Geometry

rollout, click Attach.

9. Press H, select Circle02 from the list, and then

click Pick.

10.In the Geometry rollout, click Attach to

deactivate it.

1 1.’: In the Modify panel > Selection rollout,

click the Spline button.

12.In the Top viewport, select the Foundation

spline.

Eoal
13. ﬂ ’g In the Modify panel >

Geometry rollout, click Boolean.

By default, Boolean is set to Union. This lets
you combine shapes, eliminating overlapping
geometry.

14.1n the Top viewport, click the attached Circle02

object.

The Union operation results in a single spline.

15.In the Modify panel > Selection rollout, click

the Spline button to exit the sub-object level.

This also turns off Boolean.

16.Apply an Extrude modifier.

17.In the Modify panel > Parameters rollout, set

Amount to 1.8m.



18.0n the toolbar, click the Reference Coordinate
System drop-down and choose View.

Create the entrance ramp:

You'll create a second box and use Boolean to
subtract its shape from the foundation, producing
an entrance ramp for the rotunda.

1. In the Create panel > Geometry > Standard
Primitives > Object Type rollout, click Box.

2. In the Create panel > Keyboard Entry rollout,
set the X axis to -51.041m, the Y axis to
-20.26m, and the Z axis to 0.914m. Set the
Length to 13.7m, Width to 36.5m, and the
Height to 4.5m, then click Create.

Using keyboard entry lets you create an object
of an exact size at a specific location.

-= K.epboard Entry

X:Im i!
Y:Im ii
Z:IW i’
Lengthe[137m | 2]
widthe[355m | 2]
Height:m_ j

Create I

Ak 4|k

4k

Creating the Main Building

3. |6 On the toolbar, click Select And Rotate.

B
4. H Choose Use Pivot Point Center from the

Use Center flyout.

5. On the status bar, set the coordinate display Y

field to —4.0. and the Z field to 45.0.

{-T-}
6. | *" On the toolbar, click Select and Move.

7. On the status bar, set the Coordinate Display
Z field to 1.0.

8. Press H and select Foundation from the list.

9. On the Create panel, click the drop-down list
and choose Compound Objects. On the Object

Type rollout, click Boolean.

10.In the Create panel > Pick Boolean rollout,
click Pick Operand B.

11.In the Top viewport, click the box you just
created.

12.Right-click anywhere in the Top viewport to
exit Boolean.

1
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This creates a sloped ramp for the entrance.

Save your work:

«  On the menu bar, choose File > Save As. Name

the file mybuilding_nowalls.max.

Adding Glass and Columns

In this section you'll create lines to be used as paths
with the Spacing Tool. You'll then use the Spacing
Tool to create more columns around the building.

Set up the tutorial:

To start from this point:

1. Continue from the previous step, or open your

saved file, mybuilding nowalls.max.

2. If you want to start the tutorial from
here, choose File > Open and browse to
|tutorialslarch| building nowalls.max.
Highlight the filename and click Open.

Use the Spacing Tool to add columns:

1. In the Create panel > Shapes > Object Type
rollout, click Line.

2. In the Top viewport, create a line for the front
wall.

3. In the Create panel > Name And Color rollout,

enter Front Wall Glass.

4. In the Top viewport, create a second line for the

left wall and rear wall.

5. In the Create panel > Name And Color rollout,

enter Rear Wall Glass.

i . o .
6. 2' In the viewport navigation controls, click

Region Zoom. Zoom in, centering the region
at the spot where the Front Wall Glass meets
the Rotunda.

The illustration below gives you a rough idea
of how far to zoom in.

7. When the Display Background warning

appears, click No.



8. Right-click twice in the viewport; once to turn
oft Region Zoom, and again to exit the Line
tool.

9. il On the toolbar, click Select And Move.

10.Click the Front Wall Glass and move its
endpoint to the center of the nearest column.

Tip: You might not be able to move the line in
two dimensions at first. Because you're zoomed
in, you can’t use the Transform Gizmo. If you
find this is the case, right-click the blank area
of the toolbar, and display the Axis Constraints
toolbar. Then on the Constraints toolbar, click

XY.

11.Select the column at the endpoint of the
Front Wall Glass and press DELETE on your
keyboard.

12. @ In the viewport navigation controls, click
Zoom Extents.

13.Press H and select Thin Column 01 from the
list.

14. On the Tools menu choose the Spacing Tool.

15.In the Spacing Tool dialog, click the Pick Path
button.

16.Press H and select Front Wall Glass from the
list.

Adding Glass and Columns

17.1In the Spacing Tool dialog, set Count to 10. If
you use the keyboard, be sure to press the TAB
or ENTER key after typing the number so the
new value registers with the software.

il

— Parameters

v Eu:uunt:l'l[l— ﬂ
r Spacing:lm ﬂ
I~ StatOffset|” 2| 8
™ EndOifset[” 2| 8

IDivide Ewvenly, Objects at Ends j
— Context Type of Object—

" Edges ¢ Copy

® Centers ® |nstance

[ Follow i~ Reference

Apply Cancel

10 objectz @ 6.039m between centers.

18.Click Apply.

19.In the Spacing Tool dialog, click Pick Path.
20.Press H and select Rear Wall Glass from the list.
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21.In the Spacing Tool dialog, set Count to 18. If
you use the keyboard, be sure to press the TAB
or ENTER key after typing the number so the
new value registers with the software.

22.Click Apply.

23.Close the Spacing Tool dialog.

Attach and clone the wall splines:

Next, you'll combine the two wall splines and
clone them, as you did with the rings around the
rotunda, to create horizontal steel beams.

1. Press H and select Rear Wall Glass from the list.

2. In the Modify panel > Geometry rollout, click
Attach.

3. Press H and select Front Wall Glass from the
list.

4. Click the Attach button again to deactivate it.
5. On the menu bar, choose Edit > Clone.

6. In the Clone Options dialog > Object group,
choose Copy.

7. In the Clone Options dialog > Name group,
type Steel Wall.

8. Click OK to close the dialog.

9. On the toolbar, click Select And Move if
necessary.

10.In the status bar > Coordinate Display > Z field,
enter 6.1m.

This moves the Stee/ Wallobject up 6.1 meters.

11.In the Modify panel > Rendering rollout, turn
on the Enable in Renderer check box, if it’s not
already on.

12.In the Rendering rollout, set the Thickness to
0.61m.

You can see the result of these settings when
you render your scene or by turning on Enable
in Viewport.

Array the wall splines:
1. On the Tools menu, choose Array.
2. Inthe Array dialog, click Reset All Parameters.

3. In the Array dialog, under Incremental, set the
Move Z axis to 6.1m.

4. In the Type Of Object group, choose Instance.

5. In the Array Dimensions group > 1D Count,
enter 3.

6. Click OK to close the dialog.

This creates the steel beams that will make up
the horizontal detail of the atrium.

Create the walls:

Now you'll use Outline to give the wall some
thickness, and then extrude it.

1. Press H and select Rear Wall Glass from the list.



2. Ij In the Modify panel > Selection rollout,
click Spline to access this sub-object level.

3. Press CTRL+A to select both the splines.

4. In the Modify panel > Geometry rollout, enter
—0.03m in the Outline amount field.

You need not click the Outline button.

5. In the Modify panel > Selection rollout, click
Spline to return to object level.

6. From the Modifier menu > Mesh Editing
category, apply an Extrude modifier. Set
Amount to 12.2m.

7. Press H and select Stee/ Wall 01 and Steel Ring
02 from the list.

Tip: CTRL adds to a selection.

8. On the menu bar, choose Edit > Clone.

Adding Glass and Columns

9. In the Clone Options dialog > Object group,
choose Copy, and name the clone Main Roof,
and then click OK.

Clone Options EH

Dbject——— Controller
® Copy & Copy
" Instance ' Instance

" Reference

M arne: ||"-"| ain Roof

] Cancel

10.Press H and select Main Rooffrom the list.

Note that the objects were cloned separately,
and the Main Roofname was applied to
the cloned ring; the cloned wall object was
automatically named Stee/ Wall 03.

Complete the walls:
1. Apply an Edit Spline modifier.

2. In the Modify panel > Geometry rollout, click
Attach Multi.

3. Select Steel Wall 03 from the list and click
Attach.

4. In the viewport, right-click and choose Hide
Unselected.

+ 4+

5. ~* *|In the Modify panel > Selection rollout,
click Vertex.

6. Inthe Modify panel > Geometry rollout, locate
the Weld button, then just below it, click the
Connect button.

7. Click and drag to connect the adjacent
endpoints of the splines that made up the walls.

You'll be creating two splines: one across the
rotunda, and one on the right side of the

15
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building as viewed from the top. The spline
across the rotunda is necessary because you’ll
be cutting the rotunda shape out of the building
with Boolean, which requires closed splines to
work.

11.In the Modify panel > Selection rollout, click
Spline to return to the object level.

12.Apply an Extrude modifier and set Amount to
—0.15m.

13.In the viewport right-click and choose Unhide
8. ’: In the Modify panel > Selection rollout All
click Spline selection, then select the spline that
you just connected.

Add the six large columns:

You'll finish this lesson by using Array to make six

' & shorter copies of the Large Column object.
9. In the Modify panel > Geometry rollout,

choose Boolean Subtraction. 1. Press H and select Large Column from the list.

2. On the toolbar, choose Select And Move, if

10.Click the Boolean button, and then in the Top necessary.

viewport, select the Circle shape.
3. In the Top viewport, hold down the SHIFT Key

and move the Large Column over the lower-left
column of the sketch.

The circle is subtracted from the building
outline, leaving an arc-shaped cutout.



4. In the Clone Options dialog > Object group,
click Copy, then click OK.

5. In the Modify panel > Parameters rollout, set
Amount to 18.0m.

6. Open the Array dialog and click Reset All
Parameters.

7. In the Array dialog, under Incremental, set X
to 23.0m.

8. In the Type Of Object group, choose Instance.

9. In the Array Dimensions group, do the
following:

« Set the 1D Count to 2.
+  Click 2D and then set the 2D Count to 3.

+ Under Incremental Row Offsets, set Y to
24.0m.
O 21
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10.Click OK to close the dialog.

This creates a two-dimensional array of six
columns, approximately where they’re drawn
in the sketch.

Creating the Second Building

Save your work:

«  On the menu bar, choose File > Save As. Name
the file mybuilding.max.

Creating the Second Building

In this section, you will create a simple primitive
to represent the second part of the building. The
shape is a trapezoid with no visible windows.

Set up:
To start from this point, do one of the following:

1. Continue from the previous step, or open your
saved file, mybuilding.max.

2. If you want to begin the tutorial at this point,
open buildingl complete.max from the
ltutorials|arch directory.

Create and modify a box:

4 In the Top viewport, use the Pan tool to
bring the brick building area of the drawing
(labeled "4 story red brick") into view. Zoom

1.

back a little so the entire new building is visible.

17
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10.In the Modify panel > Selection rollout, click

2. In the Create panel > Geometry > Object Type Vertex to return to the object level.

rollout, click Box.

3. In the Top viewport, create a box as shown,
with a height of 30.0m.

Save your work:

«  On the menu bar, choose File > Save As. Name

the file mybuildings.max.
4. In the Create panel > Name And Color rollout,

type Brick Building.
. Apply an Edit Mesh modifier. Producing a Shadow Study

[¥,]

There are many cases in designing a structure

6. Go to the Vertex sub-object level when you will be required to perform a shadow

7. In the Top viewport, use Rectangular Region study. 3ds Max allows you to easily perform
Selection to select the vertices on the right side. shadow studies by using the built-in Daylight
Move them down in the Y axis until they line system.
up with the sketch.

8. Select the vertices along the bottom of the box. Setup:

9. Move them up in the Y axis, until they line up To start from this point:

with the sketch. 1. Continue from the previous step, or open your
saved file, mybuildings.max.



2.

If you want to begin the tutorial at this
point, open shadow _study.max from the
|tutorials|arch directory.

Use a Daylight system:

—_

. E In the Create Panel, choose Systems.

In the Object Type rollout, click Daylight.

In the Top viewport, drag a short distance in
the Brick Building to create a Daylight compass
and light.

. Release the mouse button, and move the mouse

while watching the Site group > Orbital Scale
setting. When Orbital Scale reaches about 120,
click to complete the system.

L.

Tip: You can also adjust the Orbital Scale to 120
immediately after you click the mouse.

. In the Control Parameters rollout > Time

group, change Hours to 9, Mins. (Minutes) to
0, and Secs. (Seconds) to 0.

This changes the sun’s position. Click Zoom
Extents if necessary to see the sun object in the
viewport.

Note: The month and day settings default to the
summer solstice. You can change them if you
like to the winter for more dramatic shadows.

Producing a Shadow Study

o

6. In the Location group, click Get Location.

7. In the Geographic Location dialog, choose San
Jose and click OK.

Tip: You can click the map or choose San Jose
from the list.

Geographic Location ﬂ
City: Map:

Saint John MB Canada
Salem MI

Salem NH

Salem OR

Salina KS

Salinas CA

Salmon 1D

Salt Flat T

Salt Lake Citp UT
Samsville IL

San Angeln T

San Antonio T

San Bemarding L& —
San Diego CA

San Francisco CA

San Juan Puerta Rico LI

ok |

;I INnrthAmenca j v Nearest Big City

Cancel ‘

8. Right-click in the viewport to end the Daylight
creation command mode.

9. On the Rendering menu choose Environment.

10.In the Exposure Control rollout, click the
drop-down list, and choose Automatic
Exposure Control. Make sure Active is turned
on, then close the dialog.

11.If you have a single viewport maximized, press
ALT + W on the keyboard, to display four

viewports.

12.0n the Rendering menu, choose Render. At
the bottom of the Render dialog, make sure
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the Viewport is Perspective, if not choose
Perspective from the drop-down list.

13. On the Render Scene dialog, click Render.

Note: This render might take a while because
of the extensive sky calculations required. If
you need to view only shadows from direct
sunlight, you can improve the rendering time
by deactivating the skylight contribution. For
the most detailed rendering, select the Daylight
icon in the viewport, then go to the Modify
panel and choose IES Sun from the Sunlight
drop-down, and IES Sky from the Skylight list.

Save your work:

«  On the menu bar, choose File > Save As. Name
the file myshadowstudy.max.

Summary

In this tutorial you have modeled a 3D building
starting from a sketch. You have learned to use a
viewport background as a guide for your work.
You have created geometry using extruded lines,
primitive objects and booleans. You have repeated
objects using Array and the Spacing tool. And
finally you have created a shadow study using the
Daylight system.

Polygon Modeling Features

In this tutorial, you will create a mechanical design
for a toy power charger. The lessons in this tutorial
will teach you to model using Editable Spline and
Editable Poly tools and techniques.

Skill Level: Beginner

Time to complete: 1 hour

Features Covered in This Tutorial

After completing this tutorial, you should be able
to:

+ Use Copy Connect with an Editable Spline.
+  Use Extrude and Bevel Polygons.

+  Use Cut and Slice Tools

+ Use Chamfer and Inset

+ Compare the use of the Surface modifier with
Editable Poly tools.

Tutorial Files

All the necessary files to do the tutorials can be
found on the Tutorial And Sample Files CD, in the



ltutorials|new_modeling| folder, unless otherwise
specified. Before beginning the tutorials, copy the
[tutorials directory from the CD to your [3dsmax8
local installation.

In This Tutorial

Using Editable Spline and Poly Tools (page 2-21)
Creating the Generator Housings (page 2-24)
Fine-Tuning the Housings (page 2-31)

Adding the Power Conduit (page 2-42)

Cutting Holes in Objects (page 2-45)

Finishing the Power Charger Model (page 2-47)

Using Editable Spline and Poly
Tools

The new Copy Connect feature, and other
modeling features, can help you create custom
objects more quickly than before. In this lesson,
you will work with some of these features to create
the base for the toy power charger.

Set up for this lesson:

1. Choose File menu > Open and browse to the
tutorials\new_modeling folder. Open the file
tut_powercharger_start.max.

This file shows a picture of a power charger
design in the Right viewport. You will use this
image as a reference while modeling.

Using Editable Spline and Poly Tools

2. @ Choose Create panel > Shapes >
Rectangle.

3. In the Top viewport, create a rectangle with a
Length of 140 and a Width of 90.

4. In the Right viewport, move the rectangle so it

aligns with the bottom of the reference picture.

5. In the Modify panel, right-click the Rectangle
listing, and choose Convert To Editable Spline.

This makes the Editable Spline parameters
available.

Use Copy Connect to create a spline cage:

1. 2' On the Selection rollout, click Spline to
access the Spline sub-object level.

2. Click the rectangular spline to select it. The
spline turns red to indicate it is selected.

3. In the Geometry rollout > Connect Copy
group, turn on Connect.

4. In the Right viewport, hold down SHIFT
while moving the rectangle upward. Move the
rectangle by about 20 units.
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Tip: Watch the Z coordinate display on the
status bar to determine the number of units you
have moved the object.

This action creates a new spline above the
original, and connecting lines between the two
rectangles form a box-shaped spline cage. You
can see this cage most clearly in the Perspective
viewport.

- :

5. Hold down SHIFT again, and move the

rectangle up by about 2 units.

. ;l In the Selection rollout, click Vertex.

. In the Right viewport, move vertices to match
the reference picture.

. Use the Spline sub-object and Copy Connect to

make additional rectangles from the topmost
one, and adjust vertices to make the object’s
cage match the reference picture.

Note: If segments curve or bend at odd angles,
select all the vertices, right-click, and choose
Corner from the quad menu. This will change
all vertices to the Corner type, and remove
curves from the spline cage.

. Apply the Surface modifier to the spline cage.

Turn on Flip Normals if necessary, and turn on
Remove Interior Patches.

This puts a surface over the spline cage, forming
a 3D object.

10.Save the scene as my_powercharger_

surface.max.



You can find a finished version of this scene in
the file tut_powercharger surface.max.

Create an editable poly:

You can create the same object using the new
Extrude and Bevel dialogs, available for Editable
Poly objects.

1.

Load the file tut_powercharger_start.max
again.

. Choose Create panel > Shapes > Rectangle.

In the Top viewport, create a rectangle with a
Length of 140 and a Width of 90.

Apply the Extrude modifier to the rectangle,
and set Amount to 20.

In the Modify panel, right-click the extruded
rectangle, and choose Collapse All. If a dialog

appears asking you to confirm that you want
to continue, click Yes.

This converts the object to an Editable Mesh.

Right-click the Editable Mesh listing in the
Modify panel, and choose Convert to Editable
Poly.

This causes the Editable Poly options to become
available.

Use Extrude and Bevel dialogs:

1.
2.

ﬂ In the Selection rollout, click Polygon.

In the Perspective viewport, select the polygon
at the top of the object.

Using Editable Spline and Poly Tools 23

. g In the Edit Polygons rollout, click the

Settings button next to Bevel.

This displays the Bevel Polygons dialog.

. Change Height to about 2, and Outline Amount

to about -5.

. Click Apply.

This sets the bevel, and displays the next bevel
for the same Height and Outline Amount.

. Set Height to 9, and Outline Amount to -3.

Click Apply.

Bevel Polygons

Height:

Bevel Type
#® Group e ﬂ
© Local Mormal Outling &maount:
" By Polygon IT ﬂ

Apply | 0K | Cancel |
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7. Continue to extrude and bevel the polygon to
match the left side of the reference picture.

In the Perspective viewport, you can see that
the object created with the Bevel option is quite
different from the one created with the spline
cage and the Surface modifier.

Adjust the bevels:

1. J In the Selection rollout, click Vertex.

2. In the Right viewport, adjust vertices to match
the reference picture.

Tip: It can be easier to shape the object if you
make it see-through. To do this, right-click
the base and choose Properties from the quad
menu. In the Object Properties dialog >
Display Properties group, click By Layer to

change to By Object, and turn on See-Through.

Click OK to close the dialog.

3. In the Front viewport, move the vertices at
the top of the base to straighten them out, if
necessary.

4. Save the scene as my_powercharger_
bevel.max.

You can find a finished version of this scene in
the file tut_powercharger bevel.max.

Creating the Generator Housings

Now you'll use some sculpting tools to begin to
carve and shape the base.

Load the sample file:

1. Continue from the previous lesson, or
choose File > Open and browse to the
ltutorials|new_modeling folder. Open the file
pcharger_powerbase.max.

This scene shows two viewports, Top and
Perspective. A sketch of the powercharger from
an angle is displayed in the Top viewport, while
the base shows in the Perspective viewport.



If you are continuing from before
you can hide the frozen template shape. On
the Display panel > Hide rollout, turn on Hide
Frozen Objects.

3. Also, if you are continuing from the previous
section, activate the User viewport and then
press P on the keyboard.

The User viewport is changed into a Perspective
viewport. This will let you model while seeing a
more natural view.

4. Press G on the keyboard to turn off the display
of the grid, if your viewport doesn’t match the
following illustrations.

Press G whenever you want to turn the grid on
or off. Keep in mind that the grid no longer
stretches infinitely. In this scene, the grid is
turned on, but hidden under the base object.

Convert to editable poly:

You'll start by adjusting the extrusion amount,
and then converting the object to an Editable
Poly object. The latter step gives you access to
polygon-modeling tools.

1. Select the object in the viewport, if it’s not
already selected.

E In the Modify panel, increase the
extrusion Amount setting to 50.

2.

Creating the Generator Housings

3. Right-click the object and from the quad menu
choose Convert to > Convert To Editable Poly.

The Modify panel now shows the editable poly
parameters and tools. You no longer have
access to the extrusion settings.

Tip: Only convert objects to Editable Poly, or
similar, if you're certain you won’t need to alter
the original primitive object or any modifiers
you've applied to it. If you're not sure, perform
a Save As to give yourself a version of the scene
that you can reload.

Scale the bottom polygon:

1. @ Rotate the viewport so you can see the
bottom of the base.

2. ﬂ On the Selection rollout, click the Polygon
button.

3. Select the bottom polygon.

If the polygon does not turn red, press the F2
key to turn on the Shade Selected Faces feature.
This will cause any selected polygons to turn
red in viewports.

—
|
4, On the toolbar, click the Scale button.

5. Position the cursor over the selected polygon,
and then drag upward to enlarge it slightly.
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Make sure your cursor is in the center triangle
of the scaling gizmo. If you place it over one of
the extended handles, like the X or Y axis, you
will mistakenly scale the surface along one axis.

. Use SHIFT+Z to undo the viewport rotation.

You see the base from the original vantage point
again.

Now it’s starting to look like a good solid base.

Cut vertices to make new edges:

The Cut tool lets you cut new edges between
vertices and edges. This is a fundamental
technique for adding extra surfaces for sculpting.

& | You'll be working on the top surface of the
power base, so you might want to use Arc Rotate to
rotate the view so you have a better view of the top.

1. J In the Modify panel, click the Vertex

button, and then in the Edit Geometry rollout,
click Cut.

. On the top of the polygon cut from one vertex

to another as shown in the first illustration
below. Click one vertex, then move the cursor
and click the next vertex to create the cut.
Right-click to stop cutting temporarily. Make
a second cut across the top as shown in the
second illustration. At the end of the second
cut, right-click twice to exit Cut.

Left: The first cut across the rear. Right: The second cut
across the front.

. ﬂ Change the selection level to Edge, and

again turn on Cut.

The edges you just cut are now red. When you
use Cut at the Edge sub-object level, you can
cut anywhere along an edge.

. Make two cuts between the two new edges to

create a new polygon on the top of the base.



Tip: To better see the cut being made, you
can watch the narrow, Top viewport to

make sure the new edge is relatively straight.
Before making the cuts, right-click the Top
viewport label and temporarily turn off Show
Background.

Next you'll select the new polygon you've cut in the

top of the base to bevel and extrude it.

Bevel polygons:

1. ﬂ In the Selection rollout, click the Polygon

button.

2. Select the new polygon inside the edges you
just created.

Creating the Generator Housings

3. g Right click the polygon and, from the

quad menu > Tools 2 quadrant, choose Bevel
Settings.

The Bevel Polygons dialog appears.

. Set the Height setting to 20 units. Set the

Outline Amount to -2. Click Apply.

. Set a new Height of 50 units. Leave the Outline
Amount at-2 units. Click OK to complete the
Bevel operation.

. Right-click the polygon and choose Rotate

from the quad menu.

= | Using the following illustration as a
guide, rotate the top polygon in the Perspective
viewport. Use the Transform gizmo to rotate
the polygon about the X axis. Move your cursor
over the X, and when it turns yellow, drag to
rotate the polygon.

27



28

Chapter 4: AEC

8. Right-click and choose Move from the quad

menu.

9. Move the top polygon back and up to form

a slope, again trying to match the following
illustration (don’t worry about being too

precise). Use the Transform gizmo handle (the

box at the intersection of the Y and Z axes) to
move in the YZ plane.

10. ﬂ Use Arc Rotate to rotate the viewport all
around to see the object from different angles.

s
1. J Turn on Vertex mode and select the

two topmost vertices, then scale them together
slightly to taper the shape.

When scaling the vertices, place your cursor
over the X axis handle to scale only along that
axis.

12. E Select the next set of vertices down, as

shown in the following illustration. Move those
vertices backward, along the Y axis using the
transform gizmo.

Tip: When the Y handle turns yellow, you can
move the vertices only along the Y axis.

Select and move the red vertices.



Tip: ﬂ You can achieve the same result by
moving the edge between the two vertices, at
the Edge sub-object level.

Next you'll slice the object into two parts, deleting
one half and replacing it in the viewport with an
instance of the other side. That way any further
sculpting you do will be repeated automatically
in the instance. This cuts down your work and
ensures the object will appear symmetrical.

Slice the object in half:

1. ﬂ In the Selection rollout, click the Polygon
button.

2. Drag a selection rectangle around the entire
object.

All the polygons are selected in the viewport.

3. In the Edit Geometry rollout of the modify
panel, find and turn on Slice Plane.

The slice plane appears in the viewport.

—I Rotate the slice plane 90 degrees about
the Y axis, so it is vertical. Watch the coordinate
display near the bottom of the screen as you
rotate the Slice Plane.

Tip: To be precise, you can also type 90 in the Y
coordinate field. The Slice Plane does not have
to be centered on the object to slice it properly.

5. When the Slice Plane is appropriately
positioned, click the Slice button.

Notice that the object has new edges following
the slice plane.

Creating the Generator Housings

Rotate the slice plane, and then click Slice.

6. Turn off Slice Plane.

7. @ Arc Rotate the viewport so you are looking

at the base directly from behind. Right-click in
the viewport to exit Arc Rotate mode.

8. Hold down the ALT key and drag a selection

window around the polygons on the right side
of the cut.

Tip: Start the selection window outside the
object.

u Also, if you don’t succeed in selecting

all the polygons, first make sure the Crossing
Selection toggle on the main toolbar, is active.
That is, the button image depicted here should
appear, not the highlighted Window Selection
image. If the latter is true, click the button to
return to Crossing Selection.
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9. Press DELETE to remove the selected polygons.

10.Use Arc Rotate to rotate the viewport around

Chapter 4: AEC

11.Rotate the viewport back so you can see the
visible half of the base.

12. ﬂ Using the following illustration as a guide,
select the uppermost edge and move it along
the Z and Y axes. Don’t move it along the X axis
or you will disrupt the symmetry of the object.

13.Again, following the illustration, select the next
edge down and move it up along the Z axis as
well.

Holding down the ALT key while selecting subtracts
from the selection set.

Click Yes to delete isolated vertices.

Now half the object has disappeared.

the object.

You can see through the polygons when looking
from the inside of the object. That’s because, by
default, 3ds Max shades only the "outward" side
of polygons. The visible side of a polygon is
determined by the direction of its face normal,
which you can specify. For detailed information
on this topic, see Normals in the 3ds Max
online reference.

Select and move these edges.

14.Swing the view around to the other end and
raise the middle edge, as shown in the following
illustration.

Direction of face normals makes polygons see-through.


3dsviz.chm::/normal_glossary.html
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Offset closes the gap.

The new object is named Line - Base Extrusion01].

6. Choose File > Save As and save your scene as
Select and move the forward edge. my_charger3.max.

Make the instance of the opposite half:

1. Click Edge selection again to turn it off. Fine-Tuning the Housings

== Next, you will select and chamfer various edges
2 |;1R| to round the base, and then select and extrude

On the toolbar, click Mirror. . o
polygons to create an indentation in the charger.
3. In the Mirror dialog that appears, choose

Instance. Load the starting file:

4. Move the Mirror dialog so it is not obstructing + Choose File > Open and browse to the
your view of the object and the mirrored ltutorials\new_modeling folder. Open the file
instance in the viewport. pcharger_powerbase2.max.

Chamfer the edge:

1. Select the Line - Base Extrusion object.

2. ﬂ Turn on the Edge selection level. Select all
the edges illustrated; these make up the upper
edge of the base of the charger. You might need
to use Arc Rotate to move around the object to
get all the edges. After selecting the first edge,
hold down the CTRL key to add to the selection
of edges.

Mirrored instance

5. Adjust the Offset spinner until the two objects
are touching.
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Select all these red edges.

3. g When all the edges are selected, turn on
Chamfer Settings on the Edit Edges rollout to
display the Chamfer Edges dialog, and set the

Chamfer Amount to 5 units. Click OK to close

the dialog and set the chamfer.

Chamfered edges

Change the color:

To make it easier to see the selected edges while
working, you will lighten up the Gray Block
material color.

Open the Material Editor. Click Pick

viewport.

Matenal From Object, and click the base in any

This selects the material assigned to the selected
object.

2. In the Blinn Basic Parameters rollout, click the
Ambient or Diffuse color swatch and change
the Red, Green, and Blue Values to lighten the
Gray Block color. Make it a lighter gray by
setting all three values to 150.

3. Close the Material Editor.

Chamfer more edges:

Next, you will chamfer more edges to continue
rounding the generator housing.

1. Select the edges shown in the illustration below.
These make up the profile of the upper front
of the power charger.

Selected edges

2. Turn on Chamfer, then position your cursor
over a selected edge, and drag the mouse to
chamfer. Watch the edges chamfer on the
instanced half.
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Chamfer the edges.

. . Negative extrusion creates inset.
Now you will create an indented area at the front g

of the base. 3. Select the polygons illustrated below, left

behind from the extrusion on the inner side of
the base, and delete them. In the Delete Isolated
1. ﬂ Turn on the Polygon level, and then Vertices dialog, answer Yes.
select the two polygons shown in the following
illustration.

Create an inset:

4. Choose File > Save As and save the scene as
Select these red polygons. my_charger4.max.

2. g Click Extrude Settings and set the Extrusion Round the base:

Height to -10 units. Click OK. 1. ﬂ Turn on Edge mode.

2. Select and chamfer the edges shown in red in
the following illustration, along the outer top
edge of the charger.
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Select these edges. Select these edges.

3. Drag th}el.mou; N ;oucrea}te a'ﬁhamfgr thatisclose ¢ chamfer these edges to round the back of the
to matching the following illustration. generator housing.

Chamfer to round the base.
Chamfer more edges.

4. J Use Arc Rotate in the viewport so you can Next you'll cut some new edges in preparation
see the other side of the base. to make a cleaner model.

5. Select the edges at the rear of the charger.
Select the edges shown red in the following
illustration; these make up the rear corner of 1. In the Edit Geometry rollout, click Cut. Cut two
the charger. new edges as shown in red in the illustration.

Cut new edges:
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Cut two new edges, as shown in red.

2. Select the red edges between the new cuts. Deleting the edges leaves a hole in the mesh.

4, ﬂ Turn on the Polygon sub-object level. On
the Edit Geometry rollout, click Create. Move
your cursor over one of the corners of the
opening created by deleting the edges and click.
Move the cursor to the next corner and click.
Continue clicking each corner and be sure to
click the first corner again to complete polygon.
In total, you will click five times.

Select these three edges.

3. Press the Delete key to remove the edges.

This leaves a hole in the object that you will
have to fill.

The polygon is selected when the polygon is completed.

5. ﬂ Turn on the Edge sub-object level again.
On the Edit Geometry rollout, turn off Create,
and click Cut. Make four cuts across the rear
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polygon, as pictured below. Turn off Cut when
you're finished.

Add four cuts to these edges.

6. J In the Selection rollout, change to the

9. Keep selecting and moving the vertices on
Vertex sub-object selection level.

the new edges, one at a time, to resemble the
7. Start by selecting the top, center vertex of the illustration below.
first new edge, and then on the toolbar, change
the Reference Coordinate to Local.

Tip: Use Arc-Rotate to look at the vertices from
the side to make sure they haven’t moved off the
Notice the change in the transform gizmo. plane of the back of the base. Press SHIFT+Z
to undo the viewport rotation.

Reposition these vertices one at a time.

8. E Move the top vertex along the Local X
axis so it moves up along the plane of the back

] .
of the base. 10. J Turn on the Polygon sub-object level.

Select the two polygons outlined by the vertices
you moved in the previous step (they form



a rough semicircle), and then extrude them
inward about -30.

Tip: By clicking the Settings button next to
Extrude, you can enter a precise Extrusion
Height value.

Negative extrusion creates an indentation.

11.Select and delete the polygons that divide the
extrusions.

Now you have a hollow in the base.

Remove the dividing polygons.

12.Save your scene as my_charger5.max.

Fine-Tuning the Housings

Repeat the same edge creation and extruding
process on the side (as shown) to create another
indentation in the base.

Create another inset:

1. On the toolbar, change the Reference
Coordinate to View.

2. ﬂ Turn on Edge sub-object level and make
the first cut across two edges.

Cut two edges at once.

3. Make a second cut parallel to the first but a little
forward.

Add a second parallel cut.

4, “ Turn off Cut and select the middle edge.
Move it upward, as shown in the illustration.
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Lift up this red edge. Move each vertex outward to form a hexagonal border.

5. Turn Cut on again, and make another cut

between the new edges 7. ﬂ Select the two polygons and Bevel them

inward. Click Bevel Settings and set the Height
to -10 units. Set the Outline Amount to -5.
Click OK.

Add a cut parallel to lifted edge.

6. J Turn on Vertex sub-object level and Negative bevel and extrusion
move the two new vertices created by the cut
to resemble the hexagonal shape shown in the 8. Hold down the CTRL key and add the new
illustration. interior bevel faces to the selected polygons,
then move the inset upward, as shown.



Raise the inset up.

Cut from vertex to edge:

You'll use Cut to add more detail.

1. ﬂ Turn on Edge sub-object level, and then
turn on Cut.

2. Make a cut as shown in this illustration.

Cut to add this red edge.

You'll use Cut again on the back side, and then
combine the two new corner vertices into one
using Weld.

Weld vertices:

1. Cut another edge along the back of the base, as

shown by the red line in this illustration.

Fine-Tuning the Housings

2. J Turn on the Vertex sub-object level,

and then drag a selection window to include
the ends of the two edges. Be careful to only
encompass the two vertices.

The two vertices turn red.

. Click the Weld Settings button and set the

Weld Threshold to 10, then click OK. If the
selected vertices are not within the threshold,
nothing will happen. If this happens, increase
the threshold, and click OK again.
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Selection set of the newly made polygons

The vertices are welded.

2. Use the Bevel tool to create the indentation

4. Save your scene as my_charger6.max.
shown below.

Complete the power base:

As you can tell, it can be a complicated and
time-consuming process to build a model using
polygon modeling techniques. To create the
intended power generator housing, you need to
repeat the things you've learned; cutting, beveling
and extruding, and then moving vertices and
edges, over and over again.

You can repeat these steps and techniques to make
your own version of the base. But rather than ask
you to go through all of these steps now, we’ll just
give you a quick overview of the remaining steps.

You can try them yourself, or simply go to the next Bevel an inset

procedure and unhide the finished power base,

which is currently hidden from view. 3. You can select polygons around the corner and
use a positive extrusion and negative bevel

By following the upcoming illustrations, you can
add an inset by cutting many extra edges, then
select polygons and give them a shallow negative
extrusion and a wider outline.

outline.

1. Cut extra edges as shown in the following
illustration.
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Create a top plate.

Select polygons around a corner to create a blister.

6. Cut new edges in that plate, then reposition the
edges and vertices to round the top.

4. Clean up the rear center by deleting polygons
and moving vertices together.

Cleaned up center-line

Round the top plate by lifting edges.

5. You can extrude and bevel a plate on the sloped

top of the power base. Unhide the finished model:

1. In the modifier stack, click the Editable Poly
to return to the base level of the object. The
Editable Poly listing turns gray.

2. Drag a selection rectangle around the two
objects in the viewport to select them.
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Go to the Display panel. On the Hide
rollout, click Hide Selected.

. Now choose Unhide By Name. Hold down
CTRL and choose Generator Housing Left
and Generator Housing Right Instance. Click
Unbhide.

Completed model of power charger base unit

. If you like, you can unhide half of your model

and half of the completed model as a template
to help you shape your own work.

Unhide right half as a template.

Adding the Power Conduit

In this exercise you will add a primitive object: a
cylinder to create a power conduit. You'll rotate it
and then move it into place in the base.

Open a starting file:

Choose File > Open and browse to the
|tutorials\new_modeling folder. Open the file
pcharger_powerbase3.max.

This file has a different viewport configuration,
with four visible viewports instead of two.

Enlarge the viewport:

1.

Click anywhere in the Left viewport to activate
it.

The viewport outline changes color to show it
has been activated.

. Position the mouse cursor over the divider bar

at the top of the Left viewport, so it becomes a
vertical two-headed arrow. Move it upward so
the Perspective viewport becomes smaller.

The Left viewport is now larger and ready for
your work.

Create a cylinder:

1.

- On the Create panel, go to the Geometry
section, and then in the Object Type rollout,
click the Cylinder button.

Now 3ds Max is ready to create a cylinder,
wherever you want.

. Drag the mouse to the left of the generator

housing to define the radius of the cylinder.
Any radius will do; you'll set the proper size in a
few steps. Release the mouse button.

. Now, move the mouse to define the height of

the cylinder; again, any height will do for the
moment. Click to set the height.



Adding the Power Conduit

4, In the Create panel > Parameters rollout, set
Radius=36 and Height=60.

Transform the cylinder:

1. Right-click to end the cylinder creation, then
right-click the object to access the quad menu.

2. From the Transform quad choose Rotate.

3. Ifnecessary, press the = key on the keyboard to
increase the size of the Transform gizmo.

4, Move your mouse over the Y axis; when it turns
yellow, drag to rotate the cylinder. Watch the
coordinate readout above the rotation gizmo
as you drag. When Y gets to -90, release the
mouse button.

Rotated cylinder

6. Right-click, and from the Transform quadrant,

choose Move.
Now the cylinder is pointing away from the

power base 7. Use the corner handle to move the cylinder

along the XY plane. Position it so the pivot
point is inside the indented socket in the power
base, as shown in the following illustration.

Cylinder from the side
Position the cylinder like this.

5. Rotate about the Z axis -35 degrees.

Note: You can see only the blue tip of the 8. Right-click the viewport label, and change the
Transform gizmo Z axis, but you can still use it viewport shading from Wireframe to Smooth
for rotation. + Highlights. Also turn on Edged Faces, if it

isn’t on already.

9. Name the cylinder Power Conduit - Base.

10. Rotate the viewport so you can see how
the cylinder fits in the socket.
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11.Go to the Modify panel, and in the Parameters
rollout, set Height Segments to 1 and Sides to
10.

Keeping geometry simple is an important
aspect of designing game art.

Now that the cylinder is rotated you can choose
to move it along its own rotated local axis. This
is handy when objects have been aligned to other
object surfaces.

Move in the local coordinate system:

1. “ On the toolbar, click the Move button.

2. Also on the toolbar, click the Reference
Coordinate System drop-drown, which
currently displays "View," and choose Local.

Tip: The Reference Coordinate System list name
doesn’t appear in the user interface, but you can
see it in the tool tip that appears if you hold the
mouse cursor over the list for a moment.
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Reference Coordinate System

Tooltip shows the name

The Transform gizmo arrows in the viewport change.

Transform gizmo arrows align to the local axes of
selected objects.

3. Move the power conduit up along the local Y
axis.

Tip: Choose the transform first, then the
reference coordinate system. Each transform
(move, rotate or scale) can use a different
system.

The Power Condluit - Base moved closer to the top of the

Generator Housing.

4. Right-click and convert the cylinder to an
Editable Poly, then bevel and extrude the
cylinder cap to create a more interesting
conduit. Repeat the techniques you already
know for bevel and extrude.

Tip: Or you can hide your conduit and unhide
the object named Cylinder01.

Finished power conduit

Next, you'll apply the Gray Block material to the
cylinder.



Change the conduit material:

= = 10n the toolbar, click the Material Editor
button.

2. Drag the Gray Block material to the cylinder
in the viewport.

Except for the edges, now the power conduit
looks like it is made of the same material as the
power base.

Note: If you want the edges to appear black, like
the power base, remember to change the object
color in the Name and Color field. Click the
color swatch and change it to the black color in
the Custom Colors line.

3. Save your work as my_charger7.max.

Next you will build the two-hole housing. You
will learn to cut holes in geometry using the
Boolean compound object while you make this
next part of the charger.

Cutting Holes in Objects

You can combine multiple primitive objects
together in a compound object. In this lesson, you
will use two cylinders to cut out holes when you
model the two-hole housing.

Cutting Holes in Objects

Open a starting file:

+ Continue with the file from the previous lesson,
or choose File > Open and browse to the
|tutorials\new_modeling folder. Open the file
pcharger_powerbase4.max.

You can build primitive objects directly on the
surface of another object with the AutoGrid
feature. Here you will create the cylinders directly
on the side of the housing.

Create primitives with AutoGrid:

1. On the Create panel, in the Object Type rollout,
click Cylinder.

2. In the same rollout, turn on AutoGrid.

Before you proceed, examine the illustration
below to see what you'll be creating. You will
create two cylinders to use as boolean cutout
objects.

3. In the Left viewport, drag to create the radius of
a cylinder near the rounded back corner. When
you release the mouse button, you will then
set the height. Drag downward so the Height
setting is a positive number. Set the Height to
about 25.

4. In the Parameters rollout, set Height Segments
to 1, if necessary, and Sides to 10.

5. Create another, smaller cylinder near the lower
right of the housing. Again, drag downward so
the cylinder has a positive height.

6. Right-click to finish adding cylinders.

7. Hold down the CTRL key and click the first
cylinder.

Both cylinders should now be selected.

8. il On the toolbar, click the Move button

and change the reference coordinate system to
Local.

9. Move the two cylinders so they intersect the
housing.
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They should just be sticking through the
housing.

Position the two cylinders so they protrude like this.

You can use the Boolean compound object to cut
holes in other objects.

Create the Boolean compound object:

1.
2.

Select the housing.

In the Create panel, to the right of Standard
Primitives, click the down arrow and choose
Compound Objects from the list.

In the Object Type rollout, click Boolean.

In the Pick Boolean rollout, click Pick Operand
B. Then click the larger cylinder in the viewport.

The cylinder disappears and a hole appears in
the housing.

Hole created through Boolean subtraction

. Click the Boolean button again (even though

it’s already highlighted).

This "sets" the first subtraction.

. Click Pick Operand B again, and this time click

the smaller cylinder.

Subtract the second cylinder to create another hole.

The cylinder disappears and a second hole has
been cut in the housing.

Tip: You can pick each operand in the modifier
stack and make changes to it to move the
position or depth of the holes.



7. Hide your work and unhide Zwo-hole
Housing-Leftand Two-hole Housing-Right.
The finished model of the two-hole housing
appears.

8. Save your work as my_charger8.max.

Next you will make another power conduit and
some struts.

Finishing the Power Charger
Model

You'll complete the power charger using versions
of methods you learned earlier in the tutorial,
but you'll also learn a new technique that lets you
create a new object based on an existing object’s
position and orientation.

Open a starting file:

+ Choose File > Open and browse to the
|tutorials|new_modeling folder. Open the file
pcharger_powerbase5.max.

Clone the conduit:

1. Click to select the Power Conduit - Base object
in the viewport.

2. Right-click and choose Rotate from the

Transform quadrant.

3. If necessary, press the = key to enlarge the
Transform gizmo.

You'll clone the object as you rotate it.

4. Hold down the SHIFT key and then rotate the
object about the X axis by 90 degrees.

Watch the coordinate display in the status bar
or next to the gizmo as you rotate the object.

5. In the Clone Options dialog, make sure Copy
is chosen, name the object Power Conduit -
Midlink. Click OK.

Finishing the Power Charger Model

6. il On the toolbar, click the Select And

Move button, and then make sure the reference
coordinate system is set to Local.

7. Position the clone so it is between the four
strut landings (the flat planes on the top of the
two-hole housing). First move it in the YZ
plane, then on the X axis.

8. E Use Arc Rotate to rotate the viewport so
you can see the new position from another
angle.

Move in local YZ plane.
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Chapter 4: AEC

Position the clone like this.

Move on local X axis.

10. ﬂ On the toolbar, click and hold the Scale
button to show the Select And Scale flyout.
Choose Non-Uniform Scale, and then set the
reference coordinate system to Local.

ynimation  Graph Editors Rendering  Customize
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Choose local coordinate system.

11.Scale the conduit along the local Z axis to
shorten it.

Rotate the view.

intersects with the two-hole housing.

You can use the same technique to make the struts.



Create a strut:

1.

Hold down the SHIFT key and then use Select
And Non-Uniform Scale in the Local Z Axis
so the clone (Copy) is taller than the conduit.
Name the new object PowerStrut.

Use the corner gizmo to select the XY plane and
scale the PowerStrut object so it has a narrow
radius.

Non-Uniform scale to narrow the radius.

3. Move the PowerStrutso it is positioned directly

over one of the strut landings.

Position the PowerStrut object like this.

Finishing the Power Charger Model

You'll employ a neat trick now, by choosing the
reference coordinate system of the two-hole
housing to clone the other struts.

Instance the other struts:

1. ﬂ Make sure the Move tool is still active,
and then from the reference coordinate system
list, choose Pick. Then click either side of the
two-hole housing in the viewport.

The name of the object you have selected (either
Two-hole Housing - Leftor Two-hole Housing
- Right) appears in the reference coordinate
system field.

2. Now use Shift-Move to position a clone of the
strut object to the other side of the two-hole
housing. In the Clone Options group, choose
Instance. Click OK.

Moving in another object’s coordinate system

Since you are in the coordinate system of the
housing, the new strut aligns easily.

3. Hold down the CTRL key and click the original
strut. Now, with the two struts selected, use
Shift-Move again to create the two back struts.
Again, in the Clone Options group, choose
Instance and click OK.
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The strut instances

. E] Click Select and Non-Uniform Scale, and

choose Use Pivot Point Center. Scale the struts
along the Z axis using the Two-hole Housing -
Left coordinate system. Scale them so they are
just slightly taller than the power conduit.

Tip: Watch the struts in the Left viewport to
better gauge the size of the struts.

Unhide more components:

1.

Select and hide the Power Conduit - Midlink
and the PowerStruts objects.

Unhide Cylinders 02 - 06 to display the
pre-modeled power conduit - midlink and
powerstruts.

Unhide Box03 and Box04 to display the
one-hole housing.

Unhide Box0I and Box05to display the no-hole
housing.

. Unhide Cylinders 07 - 12to display the upper

power conduit and the additional struts.

These parts were all made with techniques you

have already learned.

You're almost finished creating the power charger.
All that remains is to model the turret and barrel.

Create the turret and barrel:

1.

(o]

ﬂ Rotate your viewport so you can see the
front of the no-hole housing.

Starting viewport looks like this.

. On the Create panel, choose Sphere from the

Object Type rollout.

. Turn on AutoGrid.

. Create a sphere at the front of the no-hole

housing.

. In the Parameters rollout, turn on Base To

Pivot.

This moves the base of the sphere to its pivot
point, which is normally in the center. That way
the sphere is fully visible when using AutoGrid.

. Set Hemisphere to 0.5. Use the spinner and

watch in the viewport.

. Set Radius to 40 units.

. Set Segments to 15.



Create a hemisphere for the turret.

There are many objects in the viewport now,
so it’s getting difficult to see what’s going on.
Next, you'll use the Isolate function to make
modeling the barrel easier.

Isolate the turret:

+  With the sphere selected, from the Tools menu,
choose Isolate Selection.

All the objects in the scene are hidden except
for the turret.

Tip: If you still see the original Start Shape
object, go to Display panel > Hide rollout and
turn on Hide Frozen Objects.

Model in Isolate mode:

1. Right-click the hemisphere and choose Convert
To > Convert To Editable Poly.

2. If necessary, rotate the view until you can see
the front of the hemisphere.

3. On the toolbar, from the Region
Selection flyout, choose Circular Selection
Region.

4, In the modifier stack, expand Editable Poly and
click Polygon.

5. In the Selection Rollout, turn on Ignore
Backfacing.

Finishing the Power Charger Model

Tip: This step is important. If you don’t turn
on Ignore Backfacing, you'll be selecting more
polygons than you need.

. ﬂ On the toolbar, click Select Object.

. Starting at the center, drag a selection circle to
select the top two rings of polygons at the top
of the hemisphere. You need only drag outside
the innermost circle of polygons to pick up
both rings.

Drag a selection circle within the second ring of
polygons.

Result: all these polygons are selected.
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8. m Flatten the top of the hemisphere by
non-uniform scaling the faces along the Local
Z axis.

Remember to change the reference coordinate
system.

9. H Once the faces are flat, move the
polygons back toward the hemisphere.

Select these red polygons.

11.Use Extrude to begin building the barrel. Use
the following illustration as a guide for the
extrusion height.

Scale and move along the local Z axis.

On the toolbar, click the Select Object
button, and then select only the inner circle of
polygons, by dragging a circle. Once you've
selected these polygons, extrude them, and
then bevel and extrude a few times to create the
charger gun barrel. Use a negative extrusion to Creating the barrel,
create the hole in the barrel.

12.Next, use Bevel to construct the end of the
barrel. Use Bevel Settings because you'll make
several extrusions and bevel to form the end.



Bevel and finish with negative extrusion.

13.Click the yellow Exit Isolation button to exit
Isolate mode and view your finished model. If
necessary, move or rotate the gun barrel a little
to align it better with the rest of the model. You
can also open the Material Editor and drag the
Gray Block material to the barrel.

If you don’t see all the geometry click Zoom
Extents in the viewport navigation controls,
and the entire model should reappear.

Finished model of the power charger.

Creating a Luminaire Assembly

You can find a finished version of this model in
the file tut_powercharger_complete.max.

Summary

In this tutorial, you learned how to convert 2D
shapes to 3D objects. Then, using low polygon
modeling techniques, you learned how the
sculpting tools in 3ds Max can be used to create
more complex objects.

Creating a Luminaire
Assembly

An assembly is a special collection of objects that
exposes a set of new parameters on the Create
and Modify panels. With a luminaire assembly,
you can expose several parameters used by lights,
and use parameter wiring to make the luminaire’s
parameters control other parameters in the scene.
Then you can interact with the light quickly and
easily when using it in a scene.

Set up for this lesson:

1. From the tutoriallluminaire_assembly folder,
open the file tut luminaire assembly
start.max.
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This file contains a light fixture that has been set
up with inverse kinematics. You can cause the
light to point in different directions by moving
the light target. When you do so, the light head
and yoke swivel to accommodate the light’s
direction.

. Select the parts of the model, and observe the

object names in the Create or Modify panel.

In this lesson, you will wrap the bracket, yoke,
and head into a luminaire assembly, which will
expose the dimmer and color settings for the
light source.

Create the assembly:

1.

Select all objects in the scene except the light
target.

. Choose Group menu > Assembly > Assemble.

The Create Assembly dialog is displayed, with
the Luminaire head object selected.

Create Azsembly E

M ame: |§

— Chooze head object

Luminaire

k. Canicel

. On the Create Assembly dialog, enter the name

MyAssembly, and click OK.

f Go to the Modify panel. The luminaire
assembly has two parameters: Dimmer and
Filter Color.

- Luminaire Parameters |

Dimmer: [T000 3] %
Filter Calar: |:|

Open the assembly and check the pivot point:

To work with the assembly, you will need to check
its pivot point, then wire the assembly’s parameters



to parameters in the scene. To accomplish these
things, you will need to open the assembly.

1. With the luminaire assembly selected, choose
Group menu > Assembly > Open.

The luminaire icon appears in viewports near
the bracket. You can see it most clearly in the
Top and Perspective viewports.

This icon represents the luminaire helper
object, which is created automatically when
you create luminaire assembly. You can see and
select it only when the assembly is open.

2. Select the luminaire icon.

3. ‘:{E\” On the Hierarchy panel, click Pivot, and
turn on Affect Pivot Only.

The luminaire icon’s pivot point is at the bottom
of the bracket. This location will work well for
this lesson.

4, Turn off Affect Pivot Only.

Wire the light’s intensity to the Dimmer parameter:

Parameter wiring causes one parameter in the
scene to control another. Next, you will use
parameter wiring to make the Dimmer parameter
control the light’s intensity. The assembly should
still be open for this procedure.

Creating a Luminaire Assembly 55

. Select the luminaire helper icon, if it is not

already selected.

. In the Front viewport, right-click the object,

and choose Wire Parameters from the quad
menu.

. From the menu that pops up, choose Object

(Luminaire) > Dimmer.

. Move the cursor to the light itself to create a

dotted line connecting the icon to the light, and
click the light.

. From the menu that pops up, choose Object

(Target Point) > Multiplier.

The Parameter Wiring dialog is displayed. In
the window on the left, the Dimmer parameter
is selected, and in the window on the right,
Multiplier is selected. On this dialog, you will
establish the relationship between these two
parameters.
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between the parameters.

. Click the double-headed arrow at the top center
of the dialog to establish a two-way relationship

. Click Connect to establish the relationship.

Now you will wire the luminaire’s and light’s
Filter Color parameters together.

. Highlight the Filter Color parameters on both

the left and right sides of the dialog.

Connect.

. Click the double-sided arrow, and then click



56

Chapter 4: AEC

F ST =loix
) & My hsserbly | |  Mosemchluniniaih
¥y Aoty 2] == | —EiFan o e Fore =]
) Toawsinn Pt Feotatin 5 1 k- [ty | B Pt
| Dt L] [ Kabin a5l
|-y Dimemes - Float Wine L [ Mbubiche: - Flost wiee
| Fhecols S [ Amesphenc Opscty
L0 Amosphen: Coke At
—a| [ Shadm Densty
[ Shadom Coer
e
=] doin Febdhrgle =
Ll of! P -6

gt & T Mt

onnect.
Espopasion fir My Asioenbly's FiteaCokor g Empnrazin fin My rvpleL i bght 's Fitrs_Coke

[Faer_Cokor ] [FterColor |
L o i
‘ v 1 |

10.Close the Parameter Wiring dialog.

Test the wiring:

1. Choose Group menu > Assembly > Close to
close the assembly.

2. Create an object to illuminate, such as a box or
a sphere.

3. Move the light target to point at the object, and
arrange the Perspective view to show side of the
object that is illuminated.

4, Render the Perspective view.

5. Select the luminaire assembly. On the Modify
panel, change the Dimmer value and Filter
Color.

You should see the light intensity and color
change in the viewport.

6. Render the Perspective view again.

The lighting on the object has changed to reflect
the luminaire parameter changes.

7. Save the scene as my_luminaire.max.

You can find a finished version of this scene in
the file tut Juminaire assembly_finish.max.

Working with the Layer
Manager

The Layer Manager in 3ds Max is a powerful tool
for organizing and managing objects in complex
scenes. In this lesson, you will use the Layer
Manager to create a new layer from a selection set,
to change the properties of a group of objects, and
then to turn off a group of lights.

Note: The Layer Manager can be accessed from the
main toolbar; however, this lesson uses additional
layer commands found on the Layers toolbar,
which is hidden by default. To display the Layers
toolbar, right-click a blank space on the main
toolbar and choose Layers from the pop-up menu.

Set up the scene:

1. From the |tutorials|layer_manager directory,
open /ibrary.max.

If you see the File Load: Units Mismatch dialog,
choose the option Adopt The File’s Unit Scale.
This will change your system unit, so be sure
to reset your system unit after completing this

tutorial.

To reset your system unit, go to the Customize
menu and choose Units Setup > System Unit
Setup > System Unit Scale > Inches.

2. @ If necessary, click the Zoom Extents All
button to display the geometry correctly in all
the viewports.


3dsmax.chm::/file_load_units_mismatch_dialog.html
3dsmax.chm::/system_unit_setup_dialog.html

Create a new layer:
1. Press H to open the Select Objects dialog.

2. On the Select Objects dialog > List Types group,
turn off Lights and click Invert.

The list displays all of the lights in the scene.

3. Click the All button at the lower left, under the
object list and then click Select.

All of the lights in the scene are selected.

£

4, On the Layers toolbar, click Create New
Layer.

If the Layers toolbar is currently turned off, you
can right-click to the right of the main toolbar
and choose Layers from the menu.

5. In the Create New Layer dialog, set the name to
Lights and make sure Move Selection To New
Layer is turned on, then click OK.

All of the lights in the scene are moved to the
new layer, Lights.

6. % On the Layers toolbar, click Layer
Manager.

The Layer Manager appears.

In 3ds Max 8, the Layer Manager is modeless;
you can leave it open while you work in
your scene, making it a useful tool for object
selection and manipulation.
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7. In the Layer Manager, click the Hide column

for the Furniturelayer row.

I Layer: Lights HE
F ¥ F b P e K

Layers | | Hidel Freeze | Render | Color | Fadiosit
= 0 [default) - - L] ]
%= Furmniture ® - & a
%= Lights W - -— & ]

The mask icon appears in the Layer Manager
and all of the furniture in the scene is hidden.

The Layer Manager is useful for freezing and
hiding large collections of objects; however, one
particularly handy use is for turning lights on
and off in renderings.

. Making sure the lights are still selected,

right-click in a viewport, and from the
Transform quad of the quad menu, choose
Properties.

. In the Object Properties dialog > General panel

> Rendering Control group, click the By Object
button.

It changes to read By Layer. Click OK to dismiss
the Object Properties dialog.

When a light’s Rendering Control group is set
to By Layer, you can use the Renderable layer
property to easily control the renderability of
a group of lights.

Tip: By default, lights are created with their
Rendering Control set to By Object, but you
can reset the default so that all new lights will
be created with their Rendering Control set

to By Layer. To change the default, choose
Customize > Preferences from the Main menu
to display the Preference Settings dialog, and
in the dialog’s General panel > Layer Defaults
group turn on New Lights Renderable By Layer.

10. In the Layer Manager, click the Render column

next to the Lights row.
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The teapot symbol disappears in the Layer
Manager and all of the lights on the layer are
turned off when you render.

Using the Layer Manager to control lights like
this can be extremely useful for experimenting
with different light setups, or for simulating
daytime and nighttime lighting.

Reset your system units:

If you had to adopt file unit scaling at the beginning
of this lesson, you can use these steps to reset the
system units.

1. Choose Customize menu > Units Setup.

2. In the Units Setup dialog, click the System Unit
Setup button.

3. On the System Unit Setup dialog, click the unit
type list and choose Inches in the System Unit
Scale group.

System Unit Setup il

— Syztem Unit Scale

1L|nit=|‘|_|]

[v Respect System Units in Files

16777215.0

Origin

Distanee from origin:| 1.0

Resulting Aceurasy: [ 0.0000001152

ak | Cancel

Summary

You have used the Layer Manager to control the
visibility of objects in your scene, and to turn sets
of lights on and off.

Animating a Mechanical
Design

A mechanical animation illustrates the sequence
of putting a group of parts together, or the design’s
function once it is built. This kind of animation
can be very useful for instructional or promotional
purposes.

In this tutorial, you will create a mechanical
animation of an automotive suspension, and add a
sound file that narrates the assembly.

Skill Level: Intermediate

Time to complete: 45 minutes

Features Covered in This Tutorial

After completing this tutorial, you should be able
to:

+ Create an instructional animation of a
mechanical design.

+ Add a sound file to an animated sequence.



+ Set up an inverse kinematics hierarchy with
joint limits.
+ Use Interactive IK.

+ Use Applied IK.

Tutorial Files

All the necessary files to do the tutorials can

be found on the Tutorial Files CD, in the
ltutorials|mech_design folder, unless otherwise
specified. Before doing the tutorials, copy the
Itutorials directory from the CD to your |3dsmax8
local installation.

Creating the Assembly Animation

In this lesson, you will animate the parts of the
design coming together.

Open a file and set the animation range:

The animation range is the number of frames over
which 3ds Max will render. In this step, you will
open a file that contains the suspension assembly
and set the required animation range.

1. On the menu bar, choose File > Open to display
the Open File dialog.

2. Choose mech_01.maxlocated in the
Itutorials|mech_design folder, and click Open.

3. On the menu bar, choose File > Save As.

4. Inthe Save As dialog, name the file myassy.max
and click Save.

5. = In the time controls, click Time
Configuration to display the Time
Configuration dialog.

6. In the Time Configuration dialog > Animation
area, set the End Time field to 450.

Creating the Assembly Animation
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7. Click OK to close the dialog.

8. Notice that the time slider now displays 450
frames.

<| 0/ 450 5]

Animate the LOWER ARM:

The parts of the assembly are already in their
assembled positions. To animate a part going into
position, you must first set a key for the part in its
assembled position, at a frame later than 0. Then,
at frame 0, you can pose the part away from its
assembled position. This will cause the part to
animate into its assembled position over time.

1. Use the time slider to move to frame 100, or
type 100 in the Go To Frame box under the
playback controls.

<| 100 /7 450 |15

-1 On the main toolbar, click Select By
Name.

The Select Objects dialog appears.
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. Choose LOWER ARM from the list and click

Select to close the dialog.
The LOWER ARM is selected in the viewports.

|
@ In the Motion panel > PRS Parameters
rollout > Create Key area, click Position.

Create key

Position
Fatatiarn

Scale

d

This sets a key for the LOWER ARM in its
current position at frame 100. The key dot is
displayed under the time slider in the track bar.

<| 101 / 450 [>]

III&III&IIILII

In the time controls, click Go To Start.

This moves the time slider to frame 0.

. M Turn on Auto Key.
. il Click and then right-click the Select And

Move tool.

The Move Transform Type-In dialog appears.

. In this dialog, type 500 in the Offset:World X

field and press ENTER.

& Move Transform Type-In E|§|@

Absolute\orld OffsetWorld
Y e A . —
o B B 2 L —
z[rsE 2 |z 2

4F (4 ¢

1

The LOWER ARM moves out from its installed
position, and a key is set for this position at
frame 0.

9. @ Scrub the time slider, or press Play to play
the animation.

The LOWER ARM moves to its installed
position over frames 0 to 100.

Animate the UPPER ARM:

Next, you will use the same technique to animate
the UPPER ARM moving into its assembled
position from frame 100 to 200.

1. Use the time slider to move to frame 200, or
type 200 in the Go To Frame box.

2. Select the UPPER ARM by clicking it in the
Perspective viewport.

3. In the Motion panel > PRS Parameters rollout
> Create Key area, click Position.

Create Key

Pozition |
Rotation |
Scale |

A key is created for the UPPER ARM.
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. Scrub the time slider to frame 100.

. Auto Kel e sure Auto Key is still turned on.

. In the Move Transform Type-In dialog, type
500 in the Offset:World X field and press
ENTER.

Absolute\world Offsetworld
w[zzm 2 || wEm
A EEE a2 L —
A e A [

4F |4k
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The UPPER ARM moves out from its assembled
position.

. Turn off the Auto Key button.
. Close the Move Transform Type-in dialog.

. Scrub the time slider, or press Play to play the
animation.

The LOWER ARM moves into its assembled
position at frame 100 and the UPPER ARM
reaches its assembled position at frame 200.
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Fade in the CARRIER:

In this step you will make the CARRIER fade into
view between frames 200 and 320.

The CARRIER is located inside the WHEEL. It is
currently not visible in the Perspective viewport.
To see the visibility change, you will adjust the
viewpoint in the Perspective viewport.

1. 593 Click Arc Rotate in the viewport
navigation controls at the lower-right corner of

the screen. Rotate the Perspective view to show
the CARRIER.

_10n the main toolbar, click Select By
Name and choose CARRIER from the list.

3. Scrub the time slider to frame 0.

4. In the Perspective viewport, right-click the
CARRIER.

5. From the Transform quadrant of the quad
menu, choose Curve Editor.

6. Click the CARRIER listing in the Curve Editor
hierarchy to select it.

7. On the Curve Editor menu bar, choose Tracks
> Visibility Track > Add.

A visibility track appears in the hierarchy under
CARRIER.
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8. Highlight the Visibility listing in the hierarchy
to select it.

The graph’s vertical axis represents the value
of the controller, while the horizontal axis
represents time in frames. The visibility curve
is initially a horizontal dashed line with a value
of 1 throughout the entire animation range. A
value of 1 means the object is completely visible
and 0 means it is invisible. Values between 0
and 1 yield a partial visibility.

-
9. _™ |0On the Curve Editor toolbar, click Add
Keys.

Add Keys allows you to add keys by simply
clicking the function curve (the dashed line
currently set at 1 all the way across the graph).

10.Create two new keys by clicking the dashed line
close to frames 200 and 320.

Modes Settngs Duplry Controler Trads Kays Curves Utities
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11. J On the Curve Editor toolbar, click Move
Keys.

12.Click the key close to frame 200. Its frame
number and controller value will appear in the

two value fields at the bottom edge of the Track
View dialog. Note that a selected key appears in
white while an unselected key appears in black.

13.Enter 200 and 0 respectively in the two value
fields.

‘ |-80 [0

[o:00a

‘|2nn

This sets the key value to 0 at frame 200.

14, @ At the lower right of the Track View
window, click Zoom Value Extents.

This zooms the graph, making it easier to see
the visibility change from 0 to 1.

2
15. M To the right of the value fields, click Show

Selected Key Stats. This causes key values to
appear adjacent to a selected key.

2000000

16.Click the key close to frame 320. In the value
fields type 320 and 1 respectively.

1

|80 0 180 [760 [240 320 [300_J| ~|

4

| =]
m e €| [¢KNZ Q]

Now the visibility will animate from invisible
(0) at frame 200 to fully visible (1) at frame 320.



17.Scrub the time slider, or press Play to play the
animation.

The CARRIER fades into view between frames
200 and 320.

Note that the CARRIER doesn’t become fully
invisible in the viewport. 3ds Max uses a
dithered shading to represent an invisible part.
However, when you render the animation,

the renderer will make it completely invisible
before frame 200. Your results may be different
if 3ds Max is configured to use a driver other
than Software Z-Buffer.

Fade in the wheel:

In this step you will add a visibility track to the
WHEEL. It will change from completely invisible
at frame 320 to fully visible at frame 380.

1. Press H and select WHEEL from the list.

2. Click WHEEL in the Curve Editor hierarchy
to select the track.

3. On the Curve Editor menu bar, choose Tracks
> Visibility Track > Add.

A visibility track appears.

"o
4. N Select the Visibility track, and on the
Curve Editor toolbar, click Add Keys.

5. Place one key close to frame 320, and a second
close to frame 380.
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6. A On the Curve Editor toolbar, click Move
Keys.

7. Click the key close to frame 320. Its frame
number and controller value will appear in the
value fields at the lower edge of the Track View
dialog. Type 320 and 0 respectively in the value
fields.

8. Click the key close to frame 380. In the Value
fields, type 380 and 1 respectively.

9. Close the Track View dialog.

10.Scrub the time slider, or press Play to play the
animation.

The WHEEL fades in and out of view.

Move the WHEEL into position:

The WHEEL now fades in as required. Now you’ll
make it move into position.

1. Select the WHEEL.
2. Scrub the time slider to frame 450.

3. In the Motion panel > PRS Parameters rollout,
click Position.

This plants a key for the WHEEL in the
assembled position.

Create key

Pozition
Fiatation

Scale

dd

4. Scrub the time slider to frame 380.
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5. M Turn on Auto Key.
6. il Click and then right-click the Select

And Move tool to display the Move Transform
Type-In dialog.

7. In this dialog, type 400 in the Offset:World
X-axis and press ENTER.

8. Close the Move Transform Type-In dialog.
9. Turn off the Auto Key button.

Test the animation:
1. Move the time slider to frame 0.

2. IE, Click Arc Rotate and adjust the Perspective
viewport as shown.

3. Scrub the time slider, or press Play to play the
animation.

The parts move and fade into position over
frames 0 to 450.

Save your work:

+  On the menu bar, choose File > Save to save
your scene as myassy.max.

Animating a Suspension
Operation

In this section you will use the 3ds Max Inverse
Kinematics tools to create a second animation of
the suspension. You could look at this as a second
segment to a much larger animation that you began
in the first part of this tutorial. In this segment you
will show the suspension in operation.

Before starting, a discussion of the term kinematics
may be useful.

Kinematics

Kinematics refers to the position, velocity, and
acceleration of an object or group of objects.
When a group of objects are connected, they
are said to form a kinematic chain. In 3ds Max,
a kinematic chain is formed by linking objects
in an appropriate order called a Ajerarchy. The
kinematic chain uses the concept of a family
hierarchy to establish rules of motion.

Consider the human arm. It can be considered
as a kinematic chain consisting of an upper arm,
a forearm, and a hand. If the concept of a family
hierarchy is applied, we would say the hand is a
child of the forearm, and the forearm is a child of
the upper arm.

When a parent object moves, the child object
inherits its motion. However, parent objects don’t
inherit the motion of their children.

There are two ways to solve for the positions
and orientations of objects in a kinematic chain:
forward and Inverse Kinematics.

Forward Kinematics

Animating with Forward Kinematics involves
adjusting the position of each object in the
kinematic chain, starting with the highest level
parent and working toward the child. Each child
object in the chain inherits its parent’s motion.



Forward Kinematic solutions are mathematically

stable and yield well defined results; however, they

do have limitations.

Consider the problem of trying to animate the
human arm using Forward Kinematics. Getting
the hand into a specific position and orientation
may require several trial movements of the upper
arm and forearm.

Inverse Kinematics

When animation is performed with Inverse
Kinematics (IK), the lowest level child object is
moved into the desired position and 3ds Max
calculates the required position of all parent
objects. For several types of animation, IK
solutions provide the quickest results. One of the
drawbacks of IK is that solutions are not unique.
Depending on the kinematic chain, there may be
several valid solutions and it may be difficult to
predict which one is obtained.

In this section you will perform the following
main steps:

+ Establish an upper and lower kinematic chain.

+ Adjust object pivots so they rotate about the
correct position.

+ Set active joint axes.
+ Animate the lower kinematic chain.

+ Bind an object in the upper kinematic chain to
a follow object in the lower chain.

+ Use Applied IK to solve the Inverse Kinematic
solution of the upper chain.

Set up:

1. On the menu bar, choose File > Open,
and open the file mech 03.max in the
ltutorials|mech_design directory.

2. Right-click the Front viewport to activate it.
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In the viewport navigation controls, click
Min/Max toggle.

4. 113 In the viewport navigation controls, click
Region Zoom and Zoom in on the outer end
of the UPPER ARM.

Create a dummy object:

1. El In the Create panel, click Helpers.

2. In the Create panel > Object Type rollout, click
Dummy.

3. Place your cursor at the center end of the Upper
Arm.

4. Press the mouse button and drag out to create a
square dummy object.




66

Chapter 4: AEC

5. In the Create panel > Name and Color rollout,
type UpperArmDummy to rename the
dummy.

- M ame and Color |

6. Press T to switch to the Top viewport.

7. Right-click the viewport label of the Top
viewport and choose Smooth + Highlights.

it

Move.

On the main toolbar, click Select And

9. Adjust the position of the UpperArmDummy
as shown.

10.0n the menu bar, choose File > Save As. Name
your scene myassyb.max.

Establish UPPER ARM hierarchy:

In this step you set up an object hierarchy between
the WHEEL and the UPPER FRAME.

Upper Frame

UpperAmDummy

_1 On the main toolbar, click Select By
Name.

. Select WHEEL from the list and click Select to
close the dialog.

. il On the toolbar, click Select And Link.

When linking objects, you select the child
object first, then its parent. Since the WHEEL
is already selected, it will be taken as the child
object in the next step. You need only select
the parent. This can be done by dragging from
the child to the parent in the viewports, or by
selecting the parent by name. Here you will
select the CARRIER by name.

-1 On the main toolbar, click Select By
Name.

Because you clicked Select and Link before
clicking Select By Name, the dialog is titled
Select Parent. This indicates that you are
picking the parent object for the currently
selected object.

. Choose CARRIER from the list and click Link
to close the dialog.

The WHEEL is now a child object of the
CARRIER.



6. Press F to switch to the Front viewport.

7. Click the CARRIER and drag until the cursor is
over the UpperArm Dummy, then release.
The CARRIER is now a child object of the
UpperArmDummy.

8. Link the UpperArmDummy to UPPER ARM.

9. Link the UPPER ARM to UPPER FRAME.

Tip: You may need to adjust your view to see
both objects.

10. M On the toolbar, click Select Object to
cancel the Link tool.

This completes the hierarchical linking for the
upper portion of the suspension. We can verify
the hierarchy in the Select Objects dialog.

I|I'II|II||
e

On the main toolbar, click Select By
Name.

12.In the Select Objects dialog, turn on Display
Subtree.
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& plphabelical

LW ARM By

LWER FRAME o
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UPPER ARM ¢ BySize
UpperdsmDumrmy
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Select Cancel
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™ Case Sensitive
| Select Dependents

[¥ Display Subtres
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The hierarchy is displayed from the Parent
object and descending to the lowest child
object. Click Cancel to close the dialog.

13.0n the menu bar, choose File > Save As. Name
your scene myassyc.max. You can find a
version of this scene in the file mech_03a.max.

Adjusting Pivots

Adjusting Pivots

When animating the suspension system, you will
rotate several objects. Each object will rotate about
its own pivot. To make your suspension behave
correctly, you will have to move each object’s pivot
to coincide with its logical center of rotation.

The WHEEL and UpperArm Dummy are already
correctly placed; the UPPER FRAME will not
move in this animation so you need not be
concerned with its pivot. The remaining items in
our hierarchy are the CARRIER and the UPPER
ARM. You will adjust these objects’ pivots in this
lesson.

Adjust the UPPER ARM pivot:

1. Continue with the file from the previous lesson,
or load the file mech03a.max.

2. Press H and select UPPER ARM from the list.
3. In the Hierarchy panel, click Pivot.

4. In the Hierarchy panel > Adjust Pivot rollout,
click Affect Pivot Only.

7| 2| @@ T

s
[UPPER &RM B
| Pivot K| LinkInfo |
1 - Addiuzt Pivat |
— Move/Fotates/S cale:
| Affect Pivat Only

Affect Object Only |

Affect Hierarchy Only |

The pivot point is clearly identified by an RGB
axis tripod in viewports. The pivot is currently
at the center of the UPPER ARM. You can see
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that if you rotated the UPPER ARM about this 5. Align the CARRIER pivot to the end of the
pivot, the animation would not work correctly. LOWER ARM.

5. In the Front viewport, region zoom around the
UPPER ARM so you can see the object clearly.

6. In the Hierarchy panel > Adjust Pivot rollout,
turn off Affect Pivot Only.

Establish LOWER ARM hierarchy:

The LOWER ARM hierarchy will consist of three
objects: a dummy object at the end of the LOWER
ARM, the LOWER ARM itself, and the LOWER
FRAME. You will create the dummy object and

%,l place it at the end of the LOWER ARM.
6. On tbe tooll?ar, click Select And Move. 1. Right-click in the Front viewport to make it
Move the pivot point to the center of the

- active.
bushing as shown.

2. Zoom out, then into the assembly at the bottom
of the wheel.

3. ll On the Create panel, click Helpers.

4. On the Create panel > Object Type rollout,
click Dummy.

5. Place your cursor above the LOWER ARM.
This initial position is not critical since we will
be using the Align tool to position it precisely.

6. Press the mouse button and drag out to create
a dummy.

Adjust the CARRIER pivot:
1. Switch to a Top view.
2. Press H and select CARRIER from the list.

3. Move the CARRIER Pivot to align with the
ends of the arms.

4, Switch to a Front view, and change the view to
Smooth+Highlights.
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Align Selection (CARRIER) HE

—&lign Position [Screen]: oK

v % Position [ % Position [+ Z Pasition

Cancel

i

Current Object: Target Object:

£ Minirum € Minimum Apply
 Certer ' Center

% Pivot Point &

 Warimum £ Mairum

—Align Orientation [Local]:

T wewis [ vaxis [0 Zaxs

~Match Scale:
7. In the Create panel > Name and Color rollout, T Rewis [ Whwis T 2 s
type LowerArm Dummy.
Align the LowerArmDummy to the CARRIER pivot: 6. Click OK to close the dialog.
4%, The LowerArm Dummy pivot moves to the
1. On the toolbar, click Select And Move. same position as the CARRIER pivot_

2. & On the toolbar, click Align. Link LowerArmDummy to LOWER ARM:

3. Press H and select CARRIER from the list then Now you create the link hierarchy from the
click Pick. LowerArmDummy to the LOWER ARM and then
) ) to the Lower Frame.
The Align dialog appears.
4. In the Align dialog > Align Position group,
click Pivot Point in both the Current Object and
Target Object groups.

5. Inthe Align dialog > Align Position group, turn
on each check box of X Position, Y Position,
and Z Position.

Lower Frame

LowerAmn Dumrmy

1. il On the toolbar, click Select And Link.

Click and drag from the LowerArm Dummy
to the LOWER ARM.

2. Link the LOWER ARM to the LOWER FRAME.
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3. El On the toolbar, click Select Object to

cancel the Link tool.

Now you can verify the hierarchy.

=

On the main toolbar, click Select By
Name.

5. In the Select Objects dialog, turn on Display
Subtree. The hierarchy should appear as

follows.
Sart
I & Alphebeicel
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Select Cancel

Adjust the LOWER ARM pivot:
1. Press H and select LOWER ARM from the list.
2. On the Hierarchy panel > Adjust Pivot rollout,

click Affect Pivot Only.

v | & @ @) T
[LOWER ARM &
| Pivat IE. | Link, |nfo |
|- Adjust Pivat |

MovesR otatedS cale:

| Affect Pivat Only
Affect Object Only |

Affect Higrarchy Only |

i
L

-*| Region zoom on the LOWER ARM in the
Front viewport.

4, ﬁl On the main toolbar, click Select And

Move. Move the pivot to the center of the
bushing as shown.

5. In the Hierarchy panel > Adjust Pivot rollout,
turn off Affect Pivot Only.

6. Save the scene as myassy_pivots.max.

Specifying Active Joint Axes

You have established the correct hierarchy for all
components in the suspension. Now you must
specify which axes each object can rotate about. If
an object is free to move in space, it is said to have



6 degrees of freedom. This means that it has 6 ways
it can move. It can translate along each of the X, Y,
and Z-axes, and it can rotate about each of the X,
Y, and Z-axes. In a practical mechanism, such as
this suspension, each object must have less than

6 degrees of freedom; otherwise, it would simply
fall apart. Therefore you have to specify motion
restrictions for each object.

In this section, you will be working on the IK
portion of the Hierarchy panel. It will be helpful at
this point to look at the rollouts available in IK.

Set up:

1. Continue from the previous lesson, or open
mech_03b.maxin the |tutorials\mech_design
directory.

When you create an object that is intended to
be part of an IK hierarchy, and you want to

set joint parameters before you have applied

IK to the object, you must change the object’s
Position controller to make the joint limits
available. This task has already been performed
for the objects in the scene you initially opened,
but has not been performed for the new dummy
objects.

2. With UpperArmDummy selected, go to the
Motion panel.

3. Expand the Assign Controller rollout.

4, In the Assign Controller rollout, highlight
the Position track, and click Assign Controller.

5. Choose the Bezier Position controller.

This controller makes both the Sliding Joints
and Rotational Joints rollouts available for
the object. You will use these rollouts in the
procedures that follow.

6. Repeat these steps for LowerArmDummy.

Specifying Active Joint Axes

Specify active joint axes:

1. On the Hierarchy panel, click IK. The IK
section of the panel has many controls.

2. Select the WHEEL object.

3. Close each of the rollouts to get an overall view
of the categories.
°@ T
|WH EEL

Piweat Link Info

[+  Irwerse Kinematics [i

|+  Object Parameters i

i+ Auta Termination [i
i+ Sliding Joints [i
i+ Fiotational Joints [i

There are 5 rollouts within IK. For specifying
active axes we will use the lower two rollouts,
the Sliding Joints and Rotational Joints. The
Sliding Joints rollout controls translation along
X, Y and Z while the Rotational Joints rollout
controls rotation about X, Y, and Z.

Each object’s motion is specified in terms of
its parent’s coordinate system. Therefore the
reference coordinate system should be set to
Parent prior to setting active joint axes.

There are two kinematic chains in the
suspension. The upper kinematic chain has the
following hierarchy:

UPPER FRAME -> UPPER ARM ->
UpperArmDummy -> CARRIER -> WHEEL

The active axes for each object in the hierarchy
are indicated as follows:

UPPER ARM: Rotational Joints in Y axis

UpperArmDummy: Rotational Joints in XYZ
axes

WHEEL: Rotational Joints in X axis
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No other objects have active axes for either
sliding or rotational joints.

In the following steps, the active joint axes are

set for each object in the upper kinematic chain.

On the toolbar, click Reference Coordinate
System, then choose Parent.

Wi - I

i
Screen
world

Parent

Right-click in the Perspective viewport to
make it active, then click Min/Max toggle.

Set up UPPER FRAME:

1.

Press H and select the UPPER FRAME from
the list. The UPPER FRAME is fixed and will
not move in the animation.

In the Hierarchy panel > IK > Sliding Joints
rollout, verify that the Active check box is
turned off for each of the X, Y and Z-axes.

Close the Sliding Joints rollout.

In the Hierarchy panel > IK > Rotational Joints
rollout, turn off the Active check boxes for each
of the X, Y and Z-axes.

Close the Rotational Joints rollout.

Set up UPPER ARM:

1.

Press H and select UPPER ARM from the list.
The UPPER ARM should rotate about the
Y-axis only.

In the Hierarchy panel > IK > Rotational Joints
rollout, turn off the Active check box on both
the X and Z-axes.

= Al
¥ Active
[ Limited [ Ease
Frorm; To
oo 2] [oo 2

Spring Back [T |EI.EI i’
Spring Tenzion: |'| 0 i’
Crampirig: | 0.0 i’

3. The UPPER ARM should not be free to slide

along any axis direction. As a default, Sliding
Joints is turned off for all object’s axes.

Set up UpperArm Dummy:

.

The UpperArm Dummy is the next object in
this hierarchy. It should be free to rotate about
all axes, but restricted from sliding along all
axes. Verify that this is the case.

Set up CARRIER:

1.

Press H and select CARRIER from the

list. The CARRIER is a child object of the
UpperArmDummy and should be restricted
from all motion relative to it.

. In the Hierarchy panel > IK > Rotational Joints

rollout, turn off the Active check box for each
axis.

Set up WHEEL:

1.

Press H and select WHEEL from the list. The
WHEEL should be free to rotate about the
X-axis only.

. In the Hierarchy panel > IK > Rotational Joints

rollout, turn off the Active check box for both
the Y and Z-axes.

This completes the Active Joint axis settings for
the upper kinematic chain.

Next the active joint axes for the lower kinematic
chain are set.



The lower kinematic chain has the following
hierarchy:

LOWER FRAME -> LOWER ARM ->
LowerArmDummy

Joint constraints for the lower kinematic chain are
summarized as follows:

LOWER ARM: Rotational joint in Y-axis

No other objects have active axes for either sliding
or rotational joints.

Set the active joint axes for the lower kinematic
chain:

1. Press H and select LowerArmDummy from the
list. The LowerArmDummy should be fixed
with respect to its parent, the LOWER ARM.

2. In the Hierarchy panel > IK > Rotational Joints
rollout, turn off the Active check box for each
of the X, Y and Z-axes.

3. Press H and select LOWER ARM from the list.
The LOWER ARM should be free to rotate only
about the Y-axis.

4. In the Hierarchy panel > IK > Rotational Joints
rollout, clear the Active check box for both the
X and Z-axes.

5. Press H and select LOWER FRAME from the
list.

6. In the Hierarchy panel > IK > Rotational Joints
rollout, turn off the active check boxes for
LOWER FRAME.

Now you will establish the relationship between
the two kinematic chains. You will be animating
the LOWER ARM, and you want the upper
kinematic chain to follow. To accomplish this, you
will bind the CARRIER to the LowerArmDummy.

Bind CARRIER to LowerArm Dummy:
1. Press H and select the CARRIER from the list.

Using Interactive IK

2. In the Hierarchy panel > IK > Object
Parameters rollout > Bind To Follow Object
area, click Bind.

Bind To Faollow Object;

Bind | Uibind

_10n the main toolbar, click Select By Name
and from the list choose LowerArmDummy.

4. Click Pin to close the dialog.
5. In the Object Parameters rollout, turn off Bind.

Using Interactive IK
Set up:

+ Continue from the previous lesson or open
mech_03c.maxin the |tutorials\mech_design
directory.

Use Interactive IK:

1. Be sure your Perspective viewport is active and
full screen.

2. g On the toolbar, click Select And Rotate.

3. Press H and select LOWER ARM from the list.

In the next step, you will rotate the LOWER
ARM to see the effect. You don’t want the
transform to be permanent, so be sure to
right-click before you release the mouse
button. This will cancel the transform and
return the object to its original position. If you
inadvertently release the mouse button, click
Undo to reverse the operation.

4. Place your cursor over the Y-axis of the LOWER
ARM transform gizmo. Click and drag up and
down, then right-click to cancel.
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The LOWER ARM rotates up and down, but
the rest of the assembly does not move with it.

In order to have the rest of the assembly
follow the LOWER ARM, you have to set the
Interactive IK toggle. This causes 3ds Max to
recalculate the positions of objects in kinematic
chains when a child object is transformed.

5. ‘jE\“ On the command panel, click the
Hierarchy tab.

6. On the Hierarchy panel, click IK.

7. In the Inverse Kinematics rollout, turn on
Interactive IK.

8. Rotate the LOWER ARM along the Y axis of the
transform gizmo. Right-click to cancel.

The LOWER ARM rotates, and the rest of the
assembly follows as required.

9. On the Hierarchy panel, turn off Interactive IK.

Save your work:

*  On the menu bar, choose File > Save As. Name
your scene myassy0l.max.

Using Applied IK

If you work with the Inverse Kinematics toggle
on, it is termed Interactive IK. Another mode of
Inverse Kinematics is Applied IK. With Applied
IK, you can independently animate the follow
object or any object in its kinematic chain, and get
3ds Max to solve the IK solution for all frames in
the animation.

In the next section, the LOWER ARM is animated,
and Applied IK is used to animate the remainder
of the assembly.

Set up:

To start from this point, do one of the following:

1. Continue from the previous lesson, or open
your saved file, myassy0l.max.

2. If you want to begin the tutorial at this
point, open mech_04.max from the
ltutorials|mech_design directory.

Set the animation range:

1. [ In the time controls, click Time
Configuration.

2. In the Time Configuration dialog > Animation
area, set the End Time to 300 frames and press
OK to close the dialog.

— Frame Rate Time Dizplay
7 ® Frames oK
& NTSC ¢ Film P
£ PAL ¢ Custom P ?::;EHEKS Caie]
G E H ¢ MM:SS:TICKS
— Playback

¥ Real Time W ActiveViewport Only ¥ Loop
Speed: © 1Mx © 1/2¢ & 1z  2x O 4
Direction: # Faonward ¢ Feverse ¢ Fing-FPong

r Animation

Start Time:|0 ﬂ Length:|3DD ﬂ
End Time: [ENI ﬂ Frame Enunl'l 301 ﬂ
Re-scale Time Cunent Time:[0 E

 Key Step:
v Use TrackBar
¥ Selected Objects Only W Use Curent Transform
¥ Position ¥ Rotation ¥ Scals

;. B

Right-click in the Perspective viewport to
make it active, and click Min/Max toggle to
make the viewport full screen.

4. @ Click Arc Rotate. Rotate the Perspective
viewport to see the LOWER ARM.



5. Press H and select the LOWER ARM from the
list.

Luto Keu

&l Turn on Auto Key.
7. Scrub the time slider to frame 100.

8. g On the toolbar, click and then right-click

Select And Rotate.
The Rotate Transform Type-In dialog appears.

9. In the Rotate Transform Type-In, enter —8
degrees in the Offset: World Y-axis field and
press ENTER.

NS E3

: Rotate Tranzform Type-In

Abzoluteworld Offzetiwiarld
3 Er S [ R—
{6 ELTR = B 1 I
vl E R [

LI R
LILa L

4|k
4|k

Don’t be concerned that the remainder of the
assembly doesn’t follow. It will do so later when
you use Applied IK.

10.Scrub the time slider to frame 200.

11.In the Rotate Transform Type-In dialog, enter
16 degrees in the Offset:World Y-axis field.
Press ENTER.

12.Scrub the time slider to frame 300.

Using Applied IK

13.In the Rotate Transform Type-In dialog, enter
—8 degrees in the Offset: World Y-axis field.

This will bring the LOWER ARM back to its
original orientation.

14.Turn off Auto Key.
15.Close the Rotate Transform Type-In dialog.

16. M On the toolbar, click Select Object to

cancel Rotate.

17. @ In the time controls, click Play. The
LOWER ARM moves up, down, and then back
to its original position.

Use Applied IK:

1. Press H and select CARRIER from the list.

2. In the Hierarchy panel > IK > Inverse
Kinematics rollout, set the End frame field to
300.

This will make 3ds Max calculate the IK
solution for every frame in the animation.

@@ T |
|mHH|EH
Fiwiot | Lirk Infa |

|- Inverse Rinematics |

[nteractive [K. |

Spply K|
[~ Apply Only To Keps
[~ Update Wiewports

[~ Clear Keps
Start; End:

[0 £ ETON—

3. In the Hierarchy panel > Inverse Kinematics
rollout, click Apply IK.
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The solution is determined for all frames in the
specified range. The time slider moves across
the screen as each frame is solved.

4, @ In the time controls, click Play.

The suspension moves as required.
[ ] ] . .
5. < In the time controls, click Stop.

Animate WHEEL rotation:

In this step you will add WHEEL rotation to the
animation.

1. M In the time controls, click Go to Start.
2. Press H and select WHEEL from the list.

3. Right-click the WHEEL and choose Curve
Editor from the quad menu.

4, Select the Rotation track.
----- £ WHEEL

........... Tranzform
R Paszition

........... Fatation

5. Right-click the Rotation track and select Assign
Controller from the quad menu.

6. In the Assign Rotation Controller dialog, select
Euler XYZ, then click OK to close the dialog.

The Euler XYZ rotation controller lets you
animate each axis individually.

7. Select the X Rotation track.

X
8. ™ |On the Track View toolbar, click Add
keys.

9. Click the curve at approximately frames 0 and
300.

Modes Setings Dapley Corirober Tracks Keys Curves Ubities

Fidd madixies| e AN

#-c3 Matwiial 230
[WER FRAME

il |
PN

&0
10. J On the Track View toolbar, click Move
Keys.

11.Click the Keyframe at frame 0 and enter a value
of 0 degrees. There are two small fields at the
bottom of the Track View dialog. The second
field is the value field.

=)< Rotatian 0
j5cals _I
sject [E ditable keszh) A0
atenal #90
o0

d |-E0 [0 | 60
N v«

Bl oo |

12.Click the Keyframe at frame 300 and enter a
value of 720 degrees (two revolutions).

13. Q Click Zoom Value Extents, at the
bottom-right of the Track View.

This will compress Track View graph so that
you can view the values.

Modes Setings Dapley Corirober Tracks Keys Curves Ubities

Elee wadix e s [Er N NS R |

e a

e =
o Obsect E bable Mesh
+-0p Material 290
[WER FRAME

EHEEEEEE

f | b
PN kg

14.Close the Track View dialog.



Using Applied IK

Play the animation: 6. In this dialog, enter 20 in the Z Offset:World
) ) o field and Press ENTER.
1. In the time controls, click Time
Configuration ! Rotate Transform Type-In ME E
Abzoluteforld Offzet wiarld

2. In the Time Configuration dialog > Playback

area, click Speed %x then click OK. ~[00 & %[00 &
v[oo 2 2 [
3. @ In the time controls, click Play. Z[-00 B z [ 2

The WHEEL rotates as the suspension moves
up and down. If the animation is not playing
back smoothly, right-click the Perspective
viewport label and select Wireframe.

LILa L

4|k

4, Stop the animation and return the time slider
to frame 0.

Notice that the dummy objects are visible.
Although dummy objects will not appear in the
rendering you may wish to turn them off in
the viewport. To accomplish this, you use the
Display panel.

5. In the Display panel > Hide By Category

rollout, click the Helpers check box. 7. Scrub the time slider to frame 300.

The D bjects di f iew.
€ Lumimy objects cisappear from view 8. In the Rotate Transform Type-in dialog, enter

The final step in the animation is the WHEEL —20 in the Offset:World Z axis field and press
turning angle. ENTER.
i Rotate Transform Type-In M= E3

Animate WHEEL turning angle:

Absoluteorld OffzetWorld

The WHEEL turning angle can be animated by
b I-EI.D : IEI.EI
rotating the CARRIER. Since the WHEEL is a = ’ =

child of the CARRIER, it will inherit its rotation. v:[00 = y:[0.0 2
Fd ETT z[ 3
1. _JL On the toolbar, click Select And Rotate.

LILa L
4k |4k

4|k
4|k

2. Press H and select CARRIER from the list. 9. Turn off Auto Key.
3. Scrub the time slider to frame 100. 10.Close the Rotate Transform Type-In dialog.
Ao Key J
4. Turn on Auto Key. 11. El In the time controls, click Play. The
Ql WHEEL rotates, turns, and moves up and
5. In the toolbar, right-click Select And down.
Rotate. 12.Stop the animation and return the time slider

The Rotate Transform Type-In dialog appears. to frame 0.
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Save your work:

»  On the menu bar, choose File > Save As. Name
your scene myassy02.max. You can see a
finished version of this animation in the file
suspen3.avi.

Summary

In this tutorial, you have learned several key
concepts and tools for animating mechanical
assemblies with 3ds Max:

+  How to keyframe individual object movements,
and how to fade objects in and out by editing
the Visibility track in Track View.

+ The difference between forward kinematics
and inverse kinematics (IK), and their role in
animating object assemblies.

+ Manipulating pivot points.

+ The fundamentals of Interactive IK and Applied
IK.

3D DWF Support

Publishing to DWF

In this tutorial, you learn how to publish (export)
to a 3D DWF format. The DWF format allows
people to view your designs without having

3ds Max installed on their system. With the free
DWF viewer available for download, you can
email your 3D concepts or simply post them on
the Internet to painlessly reach a wider audience.

You will learn how to export a scene to a DWF
file, and you will also learn about the limitations
pertaining to this format and how to overcome
them.

e T T

The DWF Viewer inside Internet Explorer
Skill level: Beginner

Time to Complete: 30 minutes

Features Covered in This Tutorial
+ Invoking the DWF Export dialog
+ Adjusting parameters

+ Using Render To Texture to overcome the
limitations of the DWF Export command

+ Viewing the exported scenes in Internet
Explorer with the help of the DWG Viewer

Tutorial Files

All the necessary files for this tutorial can be
found on the Tutorial Files CD in the |tutorials|viz
directory. Before starting the tutorials, copy

the ltutorials folder to your local [3dsmax8
installation.

Lessons in This Tutorial
Using 3D DWF Export (page 2-79)

Overcoming the Limitations of DWF Export (page
2-80)



Using DWF Export

In this lesson, you learn how to use the DWF
Export tool and set it up to export a 3D scene. You
will also learn to view the exported or published
scene in the Autodesk DWF Viewer and use the
Layers table to control the visibility of objects.

Set up the lesson:

1.

From the ltutorials| VIZ directory, open
dining room.max.

The scene shows a dining room with various
objects and materials applied. It is illuminated
by a single hidden main light and three hidden
fill lights to simulate global illumination.

Tip: If the Units Mismatch dialog displays,
choose Adopt Unit Scale, and then click OK.

Using the DWF Export dialog:

1.

ﬂ From the main toolbar, click the Quick
Render button to view the rendered scene with
lights and shadow effects.

Etameraﬂl. frame 0 (1:1) =10l x|

RS [eele 0o X [memm = ]

2. From the File menu, choose Export.

Note: Make sure the Camera viewport is the
active viewport. as this will be used as the initial

Using DWF Export

view in the DWF Viewer when you choose
Export.

. In the Select File to Export dialog, click the Save

as Type drop-down menu and choose Publish
to DWE

. In the file name box, enter Dining Room for

the name of the exported file. Click Save.
The DWF Publish Options dialog opens.

. In the General group, check the Show DWF

in Viewer option. The DWF Viewer window
automatically opens with the exported file after
clicking OK.

Note: If you choose to not to have the DWF
Viewer open automatically in future use, you
can open it from the Start button > Programs >
Autodesk > Autodesk DWF Viewer.

Note: Although the default publishing options
for DWF export work well in most situations,
you may consider changing the Rescale Bitmaps
option. The higher this value, the larger the
file size and the longer it takes to display in

the DWF Viewer. This is especially true if the
file is accessed on the Internet. The lower the
maximum resolution, the faster the file loads
but the quality of the display is reduced.

. Make sure that Group by Layer is turned on in

the Grouping Options group. This is because
you will be able to view objects in the DWF
Viewer by layer.

. Click OK to export the scene and view your

exported file.

The scene is now visible in the DWF Viewer
where you can view the geometry and textures
applied, but notice that lighting effects and
shadows have not been exported.

g YL X a q

On the DWF
Viewer toolbar, use the navigation tools to
orbit, pan and zoom around your project.
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Note: If you have a mouse with a wheel, you can
roll the wheel to zoom. To pan, press the wheel
and drag. You can also use the Orbit tool by
pressing SHIFT while pressing the wheel and
dragging rotates the view around a vertical axis
through the middle of the model.

Click the Home button to revert the
model back to its original position as it was
when the DWF Viewer was opened.

Note: The original position in the DWF Viewer
is automatically derived from the current active
viewport in 3ds Max when the DWF Export
command was completed.

10.In the Navigation panel to the left of the DWF
Viewer, right-click the Fireplace layer and
choose Hide. The fireplace is now hidden in
the scene.

11.Expand the Furniture layer. Right-click
on Table and then choose Hide. The table
disappears but other entities (chairs) on that
same layer are still visible.

12.Zoom back and orbit so that your viewpoint is
from outside the room.

13.Right-click the Walls layer in the Navigator
and choose Transparent. This is an alternative
to hiding a layer (or entity) as it becomes

transparent so you can still see what is behind it.

Overcoming the Limitations of
DWF Export

In the previous lesson, you learned how you can
export 3D scenes to the DWF format preserving
geometry, materials and layers. You have also
learned that by default, the DWF file format does
not recognize lighting effects and shadows.

In this lesson, you learn how to overcome these
limitations by using Render to Texture.

Set up the lesson:

+ From the |tutorials||VIZ directory, open
dining room.max.

The scene shows a dining room with various
objects that have pre-applied materials. A single
main light illuminates the scene and three fill lights
have been added to simulate global illumination.

Using Render to Texture

1. From the Rendering menu, choose Render to
Texture.

The Render to Texture dialog opens.
2. Press CTRL+A to select all objects in the scene.

In the Objects to Bake rollout, all the object
names display in the Objects to Bake list.



[- Objects to Bake |

Object Sub-Object Edge
Mame Channel Channel Padding

Box01 3 2 -
Ceiling 3 2

chair(1 3 2

chairll2 3 2

chairll3 3 2

chairl4 3 2

chair05 3 2 hdl
< ILI_I

. In the Output rollout, click Add.
The Add Texture Elements dialog opens.

Note: If you can’t see the Add button, resize the
dialog or use the pan cursor to drag the panel
upwards.

. Choose CompleteMap, and then click Add
Elements to close the dialog.

Note: As the name implies, a complete map
contains all subset maps like diffuse, shadows,
specular highlights and others.

. In the Selected Element Common Settings
group, click the button labeled 512.

Note: This value defines the resolution of

the output bitmap in pixels. 512 is a good
compromise between image quality and display
speed. The higher the value, the better the
quality but be aware that increasing texture
resolution increases display speed and render
time.

. In the Baked Material rollout, click the Create
New Baked radio button below the Save Source
(Create Shell) radio button.

. From the Create New Baked drop-down menu,
choose Architectural.

Overcoming the Limitations of DWF Export

[- Baked Material

B aked katerial Setting
£ Output Inta Source
® Save Source [Create Shell)

¢ Duplicate Source bo Baked
#® Create New Baked

IArchitecturaI j

Update Baked Materials Clear Shell b aterials |

[~ Render ta Files Orily

# Keep Source Materials
" Keep Baked Materials

Note: The Architectural material type is in

this case is favorable as the baked material is
automatically set in self illumination mode.
This ensures that the baked material is no more
dependent on lighting setups in the scene and
makes it a good candidate for DWF Export.

. Go back to the Output rollout. In the Selected

Element Common Settings group, click the
Target Map Slot drop-down menu and set it to
Diffuse Map.

Selected Element Common Settings
[V Enable  Mame: |Completebd ap
File Hame and Type: | J
Target Map Slat: IDiffuse I ap j

Note: Setting the Diffuse map as a target ensures
the newly created map goes into the Diffuse
map channel, which will now contain color
information, highlights, shadows and other
elements

. At the bottom of the dialog, click Render.

Rendering the textures may take a few minutes,
depending on system performance. When the
textures are rendered, you should be able to see
the end result in the Camera viewport.
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Camerall

10.From the File menu > Save As and name the
finished model dining room_baked max.

11.From the File menu, choose Export.

Ensure the Save as Type drop-down is set
to Publish to DWEF. Name your file dining
room-shadows and click on Save.

12.In the DWF Publish Options dialog, turn off
Use Default DWF Lights, and then click OK.

You won’t need to use the DWF Viewer’s
lighting because the lighting effects in your
scene will now be published.

The file takes a little longer to load in the DWF
viewer but when it does, you notice that lighting
effects and shadows are now included in the file.

Tip: All the materials in the 3ds Max scene have
now been replaced with a Shell material type.
To reassign the original materials, in the Baked

Material rollout, select Keep Source Materials,
then click the Clear Shell Materials button.

Update Baked Materials | Clear Shell b aterials |

™ Fender ta Files Only

#® Keep Source Maternials
" Keep Baked Materials

Summary

In this tutorial, you learned how to access the DWF
Publish Options dialog, export your 3D scene in
DWF format, and how to set up Render to Texture
for baking textures in order to see the lighting
effects and shadows in the Autodesk DWF Viewer.

AutoCAD Interoperability

A key feature of 3ds Max is its ability to let you work
with drawings and models you've created with
AutoCAD and Autodesk Architectural Desktop,
or drawings you've exported from Autodesk Revit.
3ds Max gives you the advantage of being able to
improve on sound, precise drawings by letting you
create realistic design visualization presentations.

The integration of drawings created with
AutoCAD, Architectural Desktop or exported
from Revit and 3ds Max scenes has never been
tighter than it is with 3ds Max 8. DWG files
convert cleanly and maintain their layer identities
and you have control over import smoothing,
normal unification, and several other geometry
specifications. You have the capability to
import entire drawings, merge specific layers or
components and even create a live link between
3ds Max and AutoCAD.



Skill Level: Beginner

Time to Complete: 45 minutes

Features Covered in This Tutorial
+ Preparing an AutoCAD drawing for import

+ Creating AEC objects using a 2D CAD drawing
as a template

+ Importing a 3D CAD model and making final
adjustments

+ Using the File Link Manager to create a live link
between AutoCAD and 3ds Max

+ Diagnosing problems you might encounter
with the File Link Manager

+  Fixing problems you might encounter with
CAD drawings

+ Solving common problem with CAD drawings
and models

Files for This Tutorial

You can find the files for this tutorial in the
tutorials/designviz folder on the Tutorial Files
CD that ships with 3ds Max. Before starting the
tutorials, copy the ltutorialsfolder from the CD to
your |3dsmax8local installation.

Seealso
Fixing Problems in CAD Models (page 2-112)

Preparing AutoCAD Drawings for Import

Eliminating Errant Objects (page 2-113)

Resolving Other Common CAD Problems (page
2-117)

Preparing AutoCAD Drawings for
Import

In this lesson, you will clean a 2D AutoCAD
drawing, by deleting unnecessary objects and
freezing unnecessary layers to prevent them from
being imported into 3ds Max. You will also prepare
a 3D AutoCAD file for import, taking advantage of
the benefits of both 3ds Max and AutoCAD.

To successfully and efficiently use AutoCAD
objects in a 3ds Max scene, it’s imperative that
the files be properly prepared. Specifically, you'll
need to pay attention to layer management in the
AutoCAD drawing.

Understanding ByLayer Drawing Import

The 3ds Max 8 Layer Manager is similar to the
Layer Properties Manager in AutoCAD. Both
enable you to hide and freeze layers, and to
control the visibility and color of objects on those
layers. You can also determine whether a layer’s
objects are plotted in AutoCAD or rendered in
3ds Max, regardless of the visibility of the objects
in viewports.
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% Layer: 0 (default) 2x which are then converted into groups during

=3 ® import.
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+ If you are opening the drawing in the latest
version of AutoCAD, you will see a warning
stating that the drawing was last saved in an
earlier version. Click OK.
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+ You may also see a Proxy Objects Detected
dialog while opening the drawing. This
means that the drawing was created in another
program like Autodesk Architectural Desktop
and you are missing some Object Enablers.
This will not adversely affect this part of the

AutoCAD Layer Properties Manager tutorial so you can click OK.

NOOOUCOOCOLCOOOONOCOGEOD
T e T e e

'_f§:§§.-.:;=r:-'

e

LELLLLLELL
pEodoeEE@E®

®

eI mu:&.u:mu:m&mu:&:cn&:m&mu:mEj

48 Tonallayers 23 Layers dechiaped

]
¥
i
¥

Once imported, each layer in AutoCAD becomes
anew layer in 3ds Max, and each object becomes
a new object on its respective layer. Because
AutoCAD generally produces a new object with
each entity created, this can translate to an
enormous number of entities that are imported
into 3ds Max. This number can be significantly
reduced by converting and consolidating lines
into polylines and combining objects into blocks,



This is a floor plan drawing of a small
condominium complex. You'll focus on the
interior views of the lower-right tenant space.

Control the layers:

One thing most people notice about architectural

drawings is the fact that there is a lot of

information necessary for all the contractors who
will eventually construct the building. Hopefully,

the architect took advantage of AutoCAD’s layer

features to separate information and organize the

drawing.
1. Wbl 2202 F g0 to the Model tab.

3ds Max will only import objects in model
space. Objects in paper space are ignored.

| Open the Layer Properties Manager.

3. Select and freeze the following Layers and click

OK when done:

+ O5MED

+ O05THIN

+ l4archdimensions
+ A-14ARCH

+  A-Flor-Pfix

+ door tag

o lite

Preparing AutoCAD Drawings for Import

+ noplot

+ Park-Strip

* room tag

+ SQ_ft_ UP

+ Trash-DET1

+ xrefl4archdimensions

+ xrefdoor tag

+ xrefEQUIP-APPLIANCES

The designer who’s charged with making the
presentation model doesn’t need the more
detailed layer data pertaining to the electrical
or heating, ventilation and air conditioning
(HVAC) systems, dimensioning, drawing
borders, etc. They primarily need the floor plan
of the structure. The layers you've just frozen
contain objects that are not required when this
drawing is used as a template for building the
3D model.

L
ﬂ% g

J

The drawing after unnecessary layers are frozen.

Tip: Although you can control the layers to

be imported in the AutoCAD DWG/DXF
Import Options dialog in 3ds Max (explained
in another lesson), it is often easier to define
the layer states in AutoCAD or Architectural
Desktop where the results of the import can be
immediately seen.

. Save the file as my2Ddrawingl.dwg.
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Editing and Creating Objects

In AutoCAD, when line segments meet at a corner,
they are usually joined with crisp, sharp angles.

This may translate to an unappealing or unrealistic
appearance in 3ds Max, as most real world objects
have some amount of curve or fillet on their edges.

In this lesson, you will prepare the drawing for
import by breaking some of the extreme angles
with fillets, creating a floor/ceiling shape and using
3ds Max AEC objects to build a 3D model.

Fillet the Column:

1. In AutoCAD, zoom into the central column
near the origin.

2. From the toolbar, choose Modify > Fillet.

3. Press the R key and ENTER so you can specify
a fillet radius. Set the radius to 0.125 and press
ENTER.

4, Press the P key and ENTER so you can select
a polyline and click the square shape of the
central column.

I—-—[} X

\__
“ FILLET THE FOUR

CORNERS ON THIS
COLUMN

Tip: This is the advantage to using polylines to
create your drawings as opposed to individual
lines and arcs. Since the central column shape
is a 2D polyline, you can fillet all the corners
at once. Otherwise, you'd have to repeat the

fillet command three more times to break all
the corners.

Create the Floor Perimeter:

At this point, the drawing doesn’t contain an
object that you can extrude to create the floor or
ceiling. Next, you'll create a polyline that you'll
later import into 3ds Max.

1. From the toolbar, choose Tools > Drafting
Settings.

The Drafting Settings dialog is displayed.

2. On the Object Snap panel of the Drafting
Settings dialog, make sure Endpoint and
Intersection are active, and click OK.

This will snap the endpoints of your new
polyline to the endpoints or intersections of the
existing AutoCAD lines.

{8l Drafting Settings 23]

Snap and Giid | Polse Tracking  Obiect Snap |

¥ Obgect Snap On (F3] [ Dbject Snap Tracking On [F11)

Obiect Snap modes

O W Endpaint Lt ] Inzadtion Select A1
A T Midpoint b [ Peipendicular e Al |
O [ Cenler T [~ Tangent

B [ Mode % [ Hemest

< [ Ouadrant B I Appaent intersection

2 ¥ Intersection £ T Paaliel

= [ Estension

b T sk tiorn s DLSTR0 ik PALES G e Do wilA I S
AL} command. & racking inester sppases wher o raove tha sireor
N To stop tiscking. pause eve the pork sgsin

Dplions... ok [ Cancel | Heb

3. In the Layer Properties Manager, create a new
layer named Floor and make that layer current.



9Ly o i i C e s o 3 o o G 3 !

W ol 47 Lo o

. Click the color swatch for the Floor layer to
open the Select Color dialog and change the
layer color to cyan.

Tip: Objects imported into 3ds Max retain their
assigned layer’s color rather than any color
assigned to them. To avoid confusion, steer
clear of using AutoCAD layer colors that are
white, red or blue, as these colors are used, by
3ds Max, to designate selected objects (white),
selected sub-objects (red), or sub-objects
(blue), respectively.

. Click OK to close the Select Color dialog and
then click OK to close the Layer Properties
Manager dialog.

. Use the Polyline command to draw a polyline
around the perimeter of the tenant space.

Include the balcony and hallway as shown
below.

N =

B =
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7. Save the file as my2Ddrawing2.dwg.

Import the Drawing:

Now that you have a polyline representing the

floor or ceiling of the apartment, you can import
it into 3ds Max and start building the 3D model.
You can continue from the previous lesson and use
your drawing or you can use the sample file that

ships with 3ds Max.
1. Open or reset 3ds Max 8.

2. Choose File menu > Import. In the Select File

To Import dialog, set the Files Of Type field to
AutoCAD Drawing (*.DWG,*.DXF).

. Open my2Ddrawing2.dwgfrom the previous

section or ww_cad_drawings2_clean.dwgfrom
the |tutorials|designviz folder.

Seloot File to lmport 7%
-] = ®ctm-

Lokire | 3w CAD duge

B ww_CAD_Drawings1 Ciean.dwg

8w _CAD _Drawings] 114.dwg

i W _CAD_Drawirgs1 .dw
WW_CAD Drawirgs2 Clean.dwg

My Cosmputer

My Metwork | Fila name: Dpen
Places

[ _CAD_Diswge2 Clesn. dhg |
~l Carcel_ |

Flesofips.  [AuoCAD Diswng " DWEG  L0F)

. On the Geometry panel of the AutoCAD

DWG/DXF Import Options dialog, turn on
Rescale and set the Incoming File Units field
to match the default unit size in the AutoCAD
drawing. In this case, Inches.
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AutoCAD DWG/DXF Import Options

Extrude modifier ta represent

hold: E
3|

™ Use
I
I
]
I

Generate coordinates for all objects |

-
005 &

Note: This panel also controls what types of
objects (hatches, points) are imported, and
whether AutoCAD lights, views, and UCSs are
converted to 3ds Max lights, cameras or grids.

. Switch to the Layers tab. By default, the Skip All

Frozen Layers option is active, which allows the
drawing to be imported just as it was last seen in
AutoCAD. If a different layering scheme should
be employed, the Select From List option allows
you to select the layers to be imported manually.

. Click OK.

The file is imported into 3ds Max 8.

Create AEC Walls:

Now that the floor plan is imported into 3ds Max,
you can use it as a template to create a 3D model.
You'll start this process by adding Wall objects.
However, before adding walls you should review
the scene and note the different types of walls you
will have to build.

Three different types of walls.

You can see that there are at least three different
types of walls used in the structure. You have
heavy, exterior walls (A), medium weight walls
(B), that separate the apartments and the thinner,
interior walls (C), that separate the rooms in each
apartment.

You'll start this section by creating the medium
weight walls that are highlighted in the following
image. They run along the upper part of the
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drawing and wrap around to the lower left where

@l Grid and Snap Settings
they meet the exterior wall. —

|

(i NNy
B B R e B

4. Open the Customize menu and choose Units
Build medium weight walls: Setup.

1. Continue from the previous section or The Units Setup dialog is displayed.
open ww_cad_drawing.max from the

L Displ i ,
\tutorials|designviz folder. 5. In the Display Unit Scale group, turn on US

Standard, set the units to Feet w/ Fractional
. Inches and then click OK.
2. _* JIClick the Snap Toggle button to activate

. . . Units Setup
it, then right-click the Snap Toggle button.

Right-clicking the button opens the Grid and
Snap Settings dialog.

3. On the Snaps panel, make sure Endpoint is the
only snap setting that is turned on. Close the
dialog.

Tip: Correctly setting the snaps will significantly

help this process. Feel w/Frackonal inches Jad M
i .

G|

Irternational -
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. From the Command panel, open the Geometry

list and choose AEC Extended.

. Click the Wall tool.
. Set the Width to 0’8 3/8”, the Height to 9°0”

and the Justification to Right.

7|5 @B T

IE Yol ol ~HE ™
| AEL Estended R

| - Object Tepe |
AutaGid [
Faoliage | R ailing |

vl

- Marne and Colaor |

i+ K.epboard Entry [i

] - Parameters |

width: [O8 3787 2]
Height:lEl'El”— ﬂ
Justification

 Left

" Center

#® Right

¥ Generate iapping Coords.
[~ Realwiorld Map Size

When using a 2D drawing as a template for
building the 3D model, you will commonly set
the justification to left or right so you can trace
the floor plan. In this case the wall will be built
to the right side of the line you are tracing.

9. Click the upper intersection where the master

bedroom wall meets the exterior wall (inset),
then click again where the wall turns at the
outside of the closet. Continue following the
floor plan until you get to the foyer. Right-click
to finish the wall.

/

The inset shows the endpoint snap cursor at the first
point of the wall,

Note: While building walls, you can use the
mouse wheel to zoom in and out and use the I

«:»

(letter “”) key to pan the view.

10.Click the inside intersection where the second

bedroom wall meets the exterior wall, then
click again at the corner where the wall turns
toward the foyer. Click at the intersection where
the closet starts, forming an “L” shaped wall.
Right-click again to end the wall command.

”

£

|

11.Save the scene as my_Wallsl.max.
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Next, you'll continue to use the Wall command
to build the interior walls.

Interior wall construction:

The interior walls are the thinnest of the three
types of walls you need to create. There are also
many more of them as highlighted in the following
image.

The inset shows the endpoint snap cursor at the first
point of the interior wall.

3. Continue creating interior walls until you've
filled the apartment.

If you notice that the justification of a wall is

incorrect, change the justification setting after
the wall is completed and it will align itself

properly.

1. Click the Wall tool again and set the Width to
0’5”.
Leave the Height at 9°0” and leave the
Justification at Right, for now.

2. Click the intersection where the fireplace wall
meets the exterior wall , then click again where
the wall turns into the master bedroom. Click
again where the wall intersects the rear wall
that separates the apartments. Disregard door
openings and build walls right over them.

All of the interior wall,

4. After you've created all the interior walls, save
the scene as my_Walls2.max.

Exterior wall construction:

There are three exterior walls that you need to
build to finish enclosing the apartment as shown
in the following image.
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All of the walls are built.

1. Click the Wall tool again and set the Width to

o 4. Save the scene as my_Walls3.max.
1’2” and change the justification to Left.

Leave the Height at 9°0”. Adjust the walls:

2. Click the intersection where the second Now that you're familiar with the Wall command,
bedroom wall meets the exterior wall , then you may find the need to adjust a wall that you've
click again where the wall meets the angled already constructed or you may want all the walls
patio door wall. Continue around to finish at you create to be a single object.

the corner where the master bedroom walls

: ; . You'll notice that the angled wall where the patio
intersects with the exterior wall.

door is supposed to go is supposed to be thicker
than the other exterior walls. This section of the
tutorial will show you how to adjust an existing

wall and how to attach all the walls so they are a
single object.

1. Continue using the model from the previous
section or open ww_cad_drawing2.max from
the |tutorials|designviz folder.

2. Select the wall along the balcony and switch to
the Modify panel.

3. Open the Wall object in the modifier stack and
select the Segment sub-object level and then

The inset shows the first endpoint to select. (For clarity,

the other walls are turned off) select the angled wall segment where the patio
door should be located.
3. Right-click to end the wall command. 4. In the Edit Segment rollout, set the width to

I’5”.
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b adifier List j
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........ Segment
o Prafile
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|- Edit Segment |

Break |

Detach ||- Same Shape
[~ Reorient

[~ Copy

Diiwide |
Divigions: I'I— ﬂ
Irzert |
Delete |
Refine |

Parameters———

width: IR 2
Height: IE”:'—J

Bottom Offzet; ID'D"—J

1k

4k

1k

The selected wall is now 1’ 5” thick.
. Go back to the Wall level in the modifier stack.

You cannot select another wall or object until
you've turned off sub-object mode.

. Select the first wall you created that separates
this apartment from the one behind it. The wall
is named Wall01.
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Tip: You can also select the wall by pressing the
H key to open the Select Objects dialog.

7. In the Edit Object rollout, choose Attach
Multiple.

The Attach Multiple dialog is displayed.

8. Click the All button at the lower left to select
all the wall objects and then click the Attach
button.

Attach Multiple D 3

[ & Alphabetical

wall  ByT:
£ s con
Wwalld By Color

© BySie

- List Types
¥ Geomety Al |
[ Shapes _ None |
I Lights lowert |
W Camera:

¥ Helpess

W Space Waips

¥ Grougsihssembles
¥ HRefe

¥ Bone Objects

Selection Sets
a | Nene | lwen_| | =]

I™ Display Sublree I™ Case Sensilive

[~ Select Sublres ™ Salect Dependsris Atlach Cancel

N
\

The walls are now a single object.

9. Save your work as my_Walls_Complete.max.

Create AEC Doors:

AEC doors and windows, when properly created,
will generate their own openings in AEC walls,
thereby reducing the need to use a Boolean



94

Chapter 4: AEC

subtraction or otherwise edit the walls to
accommodate them. To do this correctly, the Edge
snap must be used.

1. Continue using the model from the previous
section or open ww _cad_drawing3.max from
the |tutorials|designviz folder.

2. Ensure that the Snap Toggle is still active, then
right-click it to open the Grid and Snap Settings
dialog.

3. Turn off the Grid Points snap option, and make
sure the Edge/Segment option remains on.
Close the Grid and Snap Settings dialog.

Grid and Snap Settings -0 x|

Snap$| Options | Harme Grid | |Jzer Grids |

IStandard j | Owermide OFF
O W Giid Points O Grid Lines
AT Pivat T2 Bounding Box
b I Perpendicular 7 [ Tangent

+ [ Vertex @ T Endpaint

[0 Edge/Segment  [F [ Midpoint

&S Face 7 [ Center Face

Clear &l

4. Select the wall object, Wall01, right-click, and

choose Properties from the quad menu.

5. On the General panel turn off By Layer in the

Display Properties group and turn off Backface
Cull.

When adding a door, you need to be able to set
two points for the width of the door and a third
point to set the depth corresponding to the wall
thickness. You need to turn off Backface Cull
so you can see the back edges of the wall for
setting the depth.

2]
Genera|| Adv. Lighting | mental ray | User Defined |
r— Object Infarmation
Name:lWalm— -
Dimensions:  ¥: 509 5/8" Parent: Scene Root

1|31 148 Material Mame: [None
CZB um, Chidren: [0
Yertices: ,342—|n Groupfhssembly: Morne
Faces: B04
Layer: |0 [default)

—
o
i Interactivity————————— —~Rendering Contral——————————————
I~ Hide yisibiity: [0 3| [ByLayer
[~ Freeze ¥ | Fenderable
¥ | Iheit isitilty

r Display Properties
[~ See-Through
[ Display as Box

¥ isible to Camera
¥ isible to Reflection/Fefraction
¥ | Receive Shadows

By Object

E acl;fsa;enltull ¥ | Cast Shadows
r Veiex Ticis ¥ | Bioply Atmospherics
W T I~ Fiender Decluded Objects
Taiectony
™ lgnore Extents - G-Buffer——
V' Shaw Frozen in Gray Obiect Channel: |D ﬂ
I~ Wertex Channel Display =
r— ktotion Blur

I vI haded — |
Wertex Color ke Multiplier: [T 2 I By Layer
I ap Charnel: |1 ﬂ ¥ Enabled

@ Mone € Object ¢ Image

ok ‘ Cancel |

. Click OK to close the Object Properties dialog.
. Right-click the name of the Perspective

viewports, and choose Wireframe from the
pop-up menu.

. Zoom in and Pan to the doorway leading into

the master bedroom on the fireplace wall.
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11.Place the cursor at the base of the interior wall
near the external wall, where the door opening
begins.

12.With the Edge snap indicated, click and drag
the cursor to the opposite side of the door
opening (nearer to the fireplace), then release
to set the width of the door.

13.Move the cursor over the inside-bottom edge of
the wall until the edge snap indicator is visible.
Click to set the depth of the door.

14.Drag the mouse upward, then click to set the
height of the door.

9. On the Layers toolbar, open the Layer list and
click the eyeball symbol to hide layer A-Wall.

In order for a door or window to open a wall
properly, you must select the edges of the wall
and not the lines of the floor plan. Temporarily
hiding the A-Wall layer ensures that you will be
selecting AEC Wall edges when placing doors
or windows.

Layers

@® Ly g W0 (defaul)

You can tell a door or window is inserted into
a wall correctly because there are additional
edges in the wall object.

15.In the Parameters rollout set the Height to 7°0”,
Width to 2°6”, and Depth to 5”. Set the Open
value to 30.0 degrees and turn on Flip Swing so
the door swing matches the direction shown on
the imported drawing.

& [} 3 W R-SWTS-DET1
@ L3 «gp O Trash-DETZ2

@ Ly «gp W srefd-Door
& [} 3 W wreft W alOpen

Hidden layers show a mask symbol instead of an open
eye.

10.0n the Create panel, open the Geometry list
and choose Doors. Click the Pivot command in
the Object Type rollout.
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|- Parameters |

Height:l?'ljl“— ﬂ

widh:[287 3]

Depth: [O05" 3
™ Double Doars

¥ Flip Swing
I Flip Hinge

Oper: | 0.0 ﬂ deq.

— Frame:
¥ Cieate Frame

Width: [T°2" 2
Depth: [T 2
Door Offzet; | oo ﬂ

™ Generate Mapping Coards
[T Fealworld Map Size

16.Click the object color swatch next to the name
of the door to open the Object Color dialog.
Select a new color for the door so it isn’t the
same blue as the walls.

17. ﬂ Right-click to end the Pivot door
command and click the Quick Render button
to render the scene.

Now you've added a door but it doesn’t really
match up with the floor plan drawing. Next you'll
adjust the door.

Adjust the Door:

If you look closely at the blue, door swing symbol
that was imported with the floor plan, you'll

see that the width of the door is too narrow.
Furthermore, the panel in the door defaults to
glass and that’s not necessarily what you want for a
bedroom door.

f Open the Modify panel while the door
is selected.

2. Change the width of the door to 3°0”.

1.

3. E Click the Quick Render button again.
The door looks much better.

4. Scroll down to the Leaf Parameters rollout and
change the Stiles/Top Rail setting to 67, the #
Panels Horizontal setting to 2 and the # Panels
Vertical setting to 3.

5. E Click the Quick Render button again.
The door is much more detailed.

6. In the Panels group, turn on the Beveled option.

7. Click the Quick Render button once more.




8. Save your work as my_Wall_Door.max.

Experiment by adding more doors to the model.
Some of the closets use the BiFold door type.

Create AEC Windows:

AEC windows are created in much the same
manner as the AEC doors.

1. Continue using the model from the previous
section or open ww._cad_drawing4.max from
the |tutorials|designviz folder.

2. Ensure that the Snap Toggle is still active, then
right-click it to open the Grid and Snap Settings
dialog.

3. Make sure that Edge/Segment is the only active
snap setting and then close the Grid and Snap
Settings dialog.

4. Right-click the name of the Perspective
viewports, and choose Wireframe from the
pop-up menu.

5. ﬂ @ If necessary, use Arc Rotate, Pan

and Zoom to display the exterior wall along the
side balcony.

6. Just like you did for the previous Doors section,
hide the A-Wall layer from the Layers toolbar, if
it’s not already hidden.

Editing and Creating Objects

Layers
=@ Iy g WO (defaul] SE s AR

& L« W0 [defaull) -
@ [y ~@ B 0 base pla..ef$0%4-Door
® [y ¢ O 05IDE

@ 3 «@ O 07MED

@ [y @ B ADoor

0 L s 0.0l

@ [y »&@ O Floor

@ [y g B R-5WTS-DETH

@ [ s O Trash-DET2

& [} @ O heawy

& [t s 0 med

@ 3 «@ W wets-Door

® [ ! W srebt - al-Open -

The A-Wall layer is hidden again.

7. From the Create panel, open the Geometry list
and choose Windows.

8. Choose Fixed from the Object Type rollout.

Create a single fixed window as wide and deep
as indicated in the template and nearly as tall
as the walls.

9. Using the imported, blue window as a guide,
place the cursor at the base of the wall at the side
of the window nearest the angled, exterior wall.

10.With the Edge snap indicated, click and drag
the cursor to the right (toward the second
bedroom), then release to set the width of the
window.

97
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11.Move the cursor over the outside-bottom edge
of the wall until the edge snap indicator is

visible. Click to set the depth of the window. 3
12.Drag the mouse upward, then click to set the R

height of the window. -
-

[P
G

EEE

o=
=
=

13.In the Parameters rollout set the Height to
8’10”, Width to 9°0”, and Depth to 1°2”.

314 0rld MEp S12e

14.Click the object color swatch next to the name
of the window to open the Object Color dialog.
Select a new color for the window so it isn’t the
same blue as the walls.

15.. Right-click to end the Fixed window

command and click the Quick Render button
to render the scene.
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Now you’ve added a window into a wall. Next,
you'll make some final adjustments.

Adjust the Window:

The window needs a little adjustment to
its positioning and to some of the window
characteristics.

+
{-'i'-} . .
From the main toolbar, click the Select

and Move button and then right-click it to open
the Move Transform Type-In dialog.

_icix
AbzoluteWorld Offset\World

3 i L im—

A Bk R L —r

Z IEI'EI“— ﬂ = ID'D”— J

4k 4k

1k

2. In the Offset:World group, enter 1” in the Z
field.

By shifting the window 1” along the Z axis, the
window creates its own opening and leaves a
sill.

A floor to ceiling window centered in the wall.

. From the Modify panel, in the Parameters

rollout, set the # Panels Horizontal value to 3 to
place three vertical mullions in the window.

. Experiment by creating the floor to ceiling
window on the angled wall. Set the same height
and width and use the Move tool to shift the
window along the Z axis as you did before.

99
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From the Layer toolbar, open the Layer list and
turn on the A-Wall layer.

You'll need it visible for the next part of the
tutorial.

Save the scene as my_Wall_Window.max.

With the window additions completed, you can go
on to build the floor, ceiling and column.

Create the Floor, Ceiling and Column:

Building the floor, ceiling and column will
demonstrate the use of the Extrude modifier to
quickly create 3D objects using a 2D shape as a
basis.

1.

Continue using the model from the previous
section or open ww_cad_drawing5.max from
the |tutorials|designviz folder.

. Press the H key and select the Layer:Floor

object from the Select Objects dialog and then
click Select.

I Sort
& Alphabetical

EFoidDool = ~
Block: 1324 - Blze

Layersiefh Door By Cefor
Block:"327 £ By Size

LayerD base plan wef$0%A-Door
Block:+328 List Types

Layer D) base plan wef$0%4 Door
Layer:09wIDE [V Geometry Al
Layer,07HED: ¥ Shapes None
LayerA-Door
Lot Do ¥ Lights Ivvert
L ayer 4wl ¥ Camerss
Layer. heavy [ Helpers

Layermed
LayerR-5WT5-DET1

Layer Trash-DET2 ¥ =Refs
1 atp.. st Tlanr _'Ll
d L ":Sele:tlun SeISj

Select Cancel

¥ Groupstdssemblies

A Hore | Invert |

I Case Sensitive
|~ Select Dependents

[V Display Subtres
[ Select Sublree

This is the floor perimeter object you created in
AutoCAD at the beginning of this tutorial.

f On the Modify panel, expand the Modifier
List and choose the Extrude modifier.

. In the Parameters rollout, set Amount to -1”.

This allows the template to remain visible while
you continue to work.

5. Select the Layer:A-Wall object.

6. il Go to the Spline sub-object level and

select the column spline object.

7. In the Geometry rollout, click the Detach

button and name the new object Column.
Click OK.



B Editable Spline wh
........ Warkaw
........ Segment
- Spline '

1 e B

Hide: [ Unhude Al |
Bind | Unbind |
Delete | Cloze |

Divide | [ 3
Detach [ ™ Same Shp

™ Rearient
8. Turn off the Spline sub-object mode and select
the Column shape.

9. Open the Modifier List and apply an Extrude
modifier to the Column. Set the Amount to
9°0”.

E=

10.Select the Layer:Floor object, choose Edit menu
> Clone. On the Clone Options dialog, turn on
Copy in the Object group and name the new
object Ceiling.

11.Move the Ceiling object 9°0” along the Z axis.

Importing 3D AutoCAD Models

12.Make sure the Perspective viewport is active
and press the C key.

This will change the Perspective view to a
Camera view.

Tip: If there is no camera in your scene, press
Ctrl-C instead to convert the Perspective view
to a new Camera view.

13. E Click the Quick Render button to render
the scene.

14.Save your work as my_Apartment.max.

From here, you can start adding materials and
other objects to furnish the flat.

Importing 3D AutoCAD Models

AutoCAD creates both 3D solids and 3D surfaces,
both of which are imported into 3ds Max as surface
models. In most cases, the conversion process is
completed with no problems; however, there are
occasional errors that must be addressed.

1. Reset 3ds Max.

2. Choose File menu > Import and browse to
the |tutorials|designviz folder. Import the
normals.dwgfile.

3. On the AutoCAD DWG/DXF Import Options
dialog, turn off Auto-Smooth in the Geometry
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Options group and turn on Views (Cameras) in

the Include group and then click OK.

AutoCAD DWG/DXF Import Options

%]

|E:\F'rogram Filez\Autodesk VIZ 2. tutarials\Designl 2 normnals. DwG

Geometry | Lapers | Spline Rendering |

rScale
Model size: |25.82E % 20576 % 11,466

Inzaming file writs: Ilnches 'I

[~ Rescale

— Geometry Options
[v¥ Combine Objects by Layer
I~ Use Extrude madifier to represent thickhess

[~ Create one scene ohject for each ADT object

I~ iwield nfeld thresheld: [0 E
[ Auto-smooth Smocth-arigle: |15.D ﬂ
I~ Unify narmals

[~ Cap closed objects

Texture mapping: | Generate coordinates for all objects j

Curve steps: |‘ID ﬂ
Surface deviation for 30 zolids: |‘I.D ﬂ

rInclude
¥ Estemal isferences [srefs) I Lights
[~ Hatches v Wiews [cameras)
I~ Paints [~ UCSs (grids)
Qg | Cancel

4. Make sure the Perspective viewport is active
and press the C key.

This activates the Camera:Globel viewport.

5. o From the toolbar, choose Quick Render.

—_—

As you can see, the surfaces are not smoothed,
and several faces on the globe and base do
not appear because their surface normals are
flipped.

Reset 3ds Max, and then re-import the
normals.dwg file.

This time, turn on Auto-smooth and Unify
Normals, as well as Views (Cameras) in the
Include group. Click OK.
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|E:\F'rogram Filez\Autodesk WIZ 2. tutorials\DesignvlZnomals. DwG

Geametry | Lapers | Spline Rendering |

rScale
Model size: |25.82E % 200676 » 11.466

[~ Rescale |neaming file units: Ilnches 'I

— Geometry Options

¥ Combine Objects by Layer
I~ Use Extrude modifier ta represent thickness

[~ Create one scene object for each ADT objsct

I~ iwield W/eld thieshald: [07 B
[V duto-smooth Smoath-angle: |15.U ﬂ

[ Uriify normals
[ Cap closed objects

Testure mapping: | Generate coordinates for all objects j

Curve steps: |‘ID ﬂ
Surface dewviation for 30 solids: |‘I.D ﬂ

Include
[V Estemal references (wefs] [ Lights
[~ Hatches ¥ Views [cameras)
[~ Puoints [~ UCSs (grids]

Cancel |

7. View the scene through the Camera:Globel
camera again.

8. O Render the scene again.

The imported objects now appear smooth and
the face normals are all properly unified to face
the same direction.

Importing 3D AutoCAD Models

Adjust the Smoothing and Normals Manually

If you've imported a large DWG file, you might not
want to re-import the model. Especially, if there
are only a couple of objects that have insufficient
smoothing or flipped normals. You can adjust
those faulty objects manually using the Smooth
and Normal modifiers.

1. Reset 3ds Max and then re-import the file.

Make sure the Auto-smooth and Unify Normals
switches are turned off, and turn on Views
(Cameras) in the Include group. This duplicates
the settings you used at the beginning of this
tutorial.
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AutoCAD DWG/DXF Import Options i |

|E:\F'rogram Filez\Autodesk WIZ 2. tutorials\DesignvlZnomals. DwG

Geametry | Lapers | Spline Rendering |

rScale
Model size: |25.82E % 200676 » 11.466

|neaming file units: Ilnches 'I
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[ Cap closed objects
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Curve steps: |‘ID ﬂ
Surface dewviation for 30 solids: |‘I.D ﬂ

Include
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Click OK to import the DWG file.

. Change the Perspective viewport to view the

scene through the Camera:Globel camera by
pressing the C key.

. Select the Layer:Globe object.

-
?‘ Open the Modify panel, and unroll the
modifier list.

. Scroll down the list and choose the Normal

modifier.

Now the face normals of the globe are reversed.

. In the Parameters rollout, turn on Unify

Normals and turn off Flip Normals.

The object’s normals all face in the correct
direction.

[- Parameters |

v Uiy Maormals
™ Flip Marmals

. Open the modifier list again and add a Smooth

modifier.

. In the Parameters rollout, turn on Auto

Smooth.
The Layer:Globe object is smooth.



Tip: Keep in mind that modifiers are evaluated
from the top of the stack to the bottom. By
adding the Normal modifier before the Smooth
modifier, the faces that were originally flipped
will also have their smoothness corrected by
the Smooth modifier. If you reversed the order,
you would have a model that has all the faces
visible, but the newly flipped faces would not
be smooth.

S

The same model with swapped modiifiers.

9. Repeat the process on the Layer:Base object.

Using File Link with AutoCAD Drawings

Using File Link with AutoCAD
Drawings

As you experienced in the previous lessons, the
Import functionality of 3ds Max allows you to
load drawings and models that were created with
AutoCAD, Autodesk Architectural Desktop or
Autodesk Mechanical Desktop. A drawing or
model is imported and you can begin making
alterations using the tools in 3ds Max.

Importing is fine for a drawing or model that

is no longer being updated, but what about a
drawing that is still being developed? Architectural
drawings can change greatly in a matter of hours,
so if you're building an 3ds Max model based on an
imported drawing that is still in flux, you will find
yourself changing and rebuilding many objects
before the project is finished. Perhaps, completely
starting over if the drawings change a lot.

This is a situation where using the File Link
Manager is invaluable. This lesson will show you
the advantages of the tool and how it will save
modeling time.

Set up the lesson:
1. Start AutoCAD and choose File menu > Open.

2. Browse to the |tutorialldesignviz folder and
open ww_cad_drawing2Link.dwg.

3. If you see the Proxy Information dialog, it
means there are custom objects in the drawing
that require special Object Enablers if you plan
to edit them. Click OK for now.

4. Choose File menu > Save As and save the
drawing as myDrawing2Link.dwg to the
ltutorialldesignviz folder.

This is to preserve the original drawing so the
tutorial can be easily repeated.

5. Minimize the AutoCAD window.
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Make the link:

1. Start 3ds Max or choose File menu > Reset to
rest the program.

2. Choose Files menu > File Link Manager.

The File Link Manager dialog is displayed.

&l File Link Manager

Note: The File link Manager can also be accessed

from the Utilities panel.
3. On the Attach panel, click the File button.

4, From the Open dialog, browse to the
|tutorials|designviz folder and choose
myDrawing2Link.dwg and click the Open
button.

[EIFile Link Manager

C:%3dsmax T utarialshdesignvizhmyDrawing2Link. d |—
=
u

Incaming fle units: =

The drawing appears in the file list.

. Turn on Rescale and make sure the Incoming

File Units are set to Inches.

You want the units to match the default unit size
in the AutoCAD drawing.

. Click Attach This File.

You'll see the Status Bar is replaced with the
Linking AutoCAD Drawing progress bar.

Larger, more complex drawing files will take
longer to link.

The drawing is linked to 3ds Max.

7. Click the Files tab on the File Link Manager

dialog.

[EIFile Link Manager




This panel shows you have one drawing file
linked to the scene and the status of the linked
file. It also gives you the opportunity to reload,
detach or bind a linked file. You'll experiment
with these options later.

E Use Pan, Zoom and Arc Rotate
to display the apartment you worked on earlier.

What you've just done is create an active link from
3ds Max to a drawing file and verified that the file
is linked. Next, you'll start building the model and
see how changes to the drawing affect the scene.

Start building a model:

After you've linked a drawing to 3ds Max, you're
going to start building walls, adding doors and
assigning materials to objects you've created. In
this section, you'll start modeling by adding a wall.

1. Continue from the previous section.

2. Click the Snap Toggle button to activate
it, then right-click the Snap Toggle button.

Right-clicking the button opens the Grid and
Snap Settings dialog.

3. On the Snaps panel, make sure Endpoint is the
only snap setting that is turned on. Close the
dialog.

Using File Link with AutoCAD Drawings

[& Grid and Snap Settings

|

Standard |_

(W NNyl
i B B R B Bl

4. Open the Customize menu and choose Units
Setup.

The Units Setup dialog is displayed.

5. In the Display Unit Scale group, turn on US
Standard, set the units to Feet w/ Fractional
Inches, and then click OK.

Units Setup

-
=
-

International b
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6. On the Create panel, open the geometry list and
choose AEC Extended.

7. Click the Wall button.

8. In the Parameters rollout, set the Width to 57,
the Height to 9°0” and the Justification to Right.

9. Build the wall enclosing the kitchen and end
where the fireplace wall meets the exterior wall
at the right.

10.Minimize 3ds Max and restore AutoCAD.

The drawing, myDrawing2Link.dwg should
still be open from earlier when you set up the
lesson.

11.Using the Stretch command, make a crossing
selection at the end of the wall that separates
the kitchen from the living/dining room.

12.Specify a base point and then enter @3°,0 for
the second point of displacement.

The kitchen wall is extended to facilitate extra
cabinet and counter space.

=

13.2=1 Save the drawing and then minimize the
AutoCAD window.

14.Restore 3ds Max and notice the entry in the File
Link Manager.

[EIFile Link Manager

Aftach | Files | Fresets | Rendsring |

=101 ]

Linked files:

n C:h3dsmax 74T utarialshdesignvizhmyD rawing2Link. dw

l | &

Reload... Detach... Bind... |

¥ Show Fieload options

The red flag in the document symbol next to
the linked file indicates a change has occurred
in the master drawing.

15.Turn off Show Reload Options and click the
Reload button on the File Link Manager dialog.

You'll see the Linking AutoCAD Drawing
progress bar, again.




The wall in the drawing is extended but the
Wall you built is not.

This situation is easy to fix by editing the Wall
object at a sub-object level and moving the vertex
to match the new endpoint. If you want to add a
door, its insertion into the wall will be treated just
as you learned in the Editing and Creating Objects
tutorial (page 2-86).

Next, after resetting the lesson, you'll learn how to
manage layers when a drawing is linked.

Reset the lesson:

1. Restore the AutoCAD window and choose File
menu > Close.

2. Open ww._cad_drawing2Link.dwgagain.

3. Choose File menu > Save As and resave the
drawing as myDrawing2Link.dwg again to the
ltutorialldesignviz folder.

4. Click Yes when asked if you want to save over
the existing file.

5. Minimize the AutoCAD window.

Manage layers:

In this section, you'll work on a scene that already
has a drawing linked but you’re going to use some
of the layer management features of the File Link
Manager.

1. In 3ds Max, choose File menu > Reset.

2. Choose File menu > Open and open the
scene named ww_cad_file link.maxfrom the
|tutorials|designviz folder.

If you see the Units Mismatch dialog, choose to
Adopt The File’s Unit Scale.

Using File Link with AutoCAD Drawings 109

This scene already has a drawing file linked to
it, but one of the layers you need was frozen in
AutoCAD and by default, frozen layers do not
link unless you specify them.

. Open the Utility panel and click File Link

Manager. Click the Files tab if the Files panel
is not shown.

Note: If you see a question mark (?) displayed
next to the linked file’s name in the File Link
Manager, it means that the linked file is “lost”.
In this situation, you should click the file name
and then click the folder icon to browse for the
“lost” file. This can occur if you changed the
drive location where 3ds Max is installed. The
sample files assume an installation using default
drive paths.

. Make sure Show Reload Options is active and

click the Reload button on the Files panel.
The File Link Settings dialog appears.
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File Link Settings: DWG Files
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7. Click OK after you've deselected the frozen
layers and then click OK on the File Link
Settings dialog.

The drawing is reloaded and includes the

Layer:B-Wall object.

5. Click the Advanced tab and then click the Select
Layer To Include button.

This opens the Select Layers dialog.

il
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8. Open the Layer list on the Layers toolbar and
hide the A-Wall layer.
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6. Turn on the Select From List option and
deselect all the layers that are frozen except for
B-Wall.

The frozen layers show a snowflake symbol in
the middle column. A check mark next to a
layer means it will be included when you link a
DWG file.
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Now that the new layer has been included, you'll
use some of the linked geometry to build your
model.

Model with linked geometry:

1. Continue from the previous section and select
the Layer:B- Wall object.

2. . Open the Modify panel and choose Edit
Mesh modifier from the Modifier List.

Doing this assigns an Edit Mesh modifier to the

linked geometry.

3. - From the Selection rollout, turn on the
Polygon sub-object level.

4. Select all the faces by dragging a window
around the entire object.

Using File Link with AutoCAD Drawings

Selected faces are displayed in red.

5. In the Edit Geometry rollout, turn on Extrude

and set the Amount to 9°0”.

All the walls and the column are extruded.

Note: The objects on the B-Wall layer are
polylines that enclosed each room. If the
extrusion were done to the objects on the
A-Wall layer, there would have been some flaws
in the extrusion due to gaps and incorrectly
attached lines in the drawing.

. Minimize 3ds Max and restore AutoCAD.
. Open the Layer list and do the following:

+  Freeze the A-Wall layer.

+ Thaw the B-Wall layer and make it the
current layer.
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8. Use the Stretch command and stretch the end
of the kitchen wall 3°0” to the right.

9. Use the Move command and move the column
shape 5°1” to the right.

The kitchen wall is extended and the column is
lined up with the bedroom wall.

10.Save the drawing, minimize AutoCAD and
then restore 3ds Max.

11.0n the File Link Manager dialog, turn off Show
Reload Options and click the Reload button.

The drawing changes are reflected in the model.

This last set of steps demonstrated how you can use
linked geometry as a basis for building a model.
Since linked geometry is the basis for this set of
walls, they will change as the drawing changes;

however, they are only simple extrusions. If, for
instance, you wanted to add a door, these walls
will not automatically create an opening when the
door is placed. You will have to perform a Boolean
operation to manually create the opening in the
wall where the door is placed.

Summary

In this tutorial, you learned about the File Link
Manager and how a linked file will update in an
3ds Max scene.

When well-prepared AutoCAD drawings are
imported or file linked, they greatly reduce

the need to make changes after they appear in
3ds Max. In this tutorial, you will identify and
repair errors in a drawing, look at the import and
file link process itself, and learn methods that will
help make importing or file linking AutoCAD
drawings into 3ds Max go smoothly.

Features Covered in This Tutorial

Pinpointing problematic objects in a drawing
and fixing them during import.

+  Fixing problems caused by AutoCAD thickness
settings.

Understanding problems caused when vast
distances occur between AutoCAD objects and
the drawing origin.

Reloaded drawing causes materials to change.
Skill Level: Beginner

Time to complete: 45 minutes

Files for This Tutorial

You can find the files for this tutorial in the
tutorials/designviz folder on the Tutorial Files
CD that ships with 3ds Max. Before starting the
tutorials, copy the |tutorialsfolder from the CD to
your |3dsmax8local installation.



Eliminating Errant Objects

With several different layout tab and paper space
options available, objects in AutoCAD drawings
can be widely separated throughout model space.
As a result, objects that are located far from objects
you want to import may be imported as well,
greatly increasing the extents of the 3ds Max scene.

Set up the scene:

+ Identify which version of AutoCAD you have
then do one of the following:

*  AutoCAD 2000 or later—Start AutoCAD
and choose File menu > Open. Browse to
the |tutorials|designviz folder and open
ts_cad_l.dwg.

*+  AutoCAD R14—Start AutoCAD and
choose File menu > Open. Browse to
the |tutorials|designviz folder and open
ts cad 1 _ri4.dwg.

You're presented with a 2D drawing of an office
building. Views have been set up to show plan
and perspective views.

Delete errant objects:

When drawings are imported into 3ds Max,
the importance of good layer management is
tantamount. If two objects are on the same
layer and separated by a great distance, you can
start running into problems when the model is
imported into 3ds Max.

Eliminating Errant Objects 113

. Open 3ds Max or choose File menu > Reset to

reset the scene.

. Choose Files menu > Import.

. In the Select File To Import dialog, set the Files

Of Type field to AutoCAD Drawing (*.DWG,
* DXF) and navigate to the |tutorials|designviz
folder.

. Select ts_cad_l.dwgor ts_cad I_ri4.dwg,

depending on your version of AutoCAD.

20x
Look i | (3 designviz o = =

] canopy.dwa [ ] v _CAD_Drawingst. r14.dwg

8] canopy_ri4.dwg s8] ww_caD_Drawingst dwg

ryDrawing2Link.dwg o] wiwe_CaD_Drawingst_clean.dwg

Normals DWG WA _CAD_DrawingsL_r14.dwe
15 _can_t.dwg [s8] wiv_cAD_Drawingsz Clean. dwg

T5_CAD_1_r1d.dwg

TS_CAD_Z.dwg

TS_CAD_Z_r1d.dwg

TS_CAD._File_Link.dhg

WAW_CAD_DrawingzLink, dwg

WAN_CAD_Drawings] Clean.dwg

WW_CAD_DrawingsZ_Clean.dwg

File e [Ts_cap_t | Open
Files of type: |/AutoCAD Drapiing [+ DG~ DxF) | Cancel L

. In the AutoCAD DWG/DXF Import Options

dialog, click the Geometry tab if necessary and
turn on Rescale and set the Incoming File Units
to Inches. Click OK.

Note: If you've worked through some of the
tutorials, your import settings may differ.
Compare your settings with the settings shown
in the following graphic.



114

Chapter 4: AEC

AutoCAD DWG/DXF Import Options i |

|E:\F'rogram Filez\Autodesk WIZ . utorials\Designv 25T S_CAD_1.dwg
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Model size: |91555.54? % 48216.742 ¢ 0.007

Incaming file units: Ilnches 'I

v FRescale

— Geometry Options
¥ Combine Objects by Layer
I~ Use Extrude modifier ta represent thickness

[~ Create one scene object for each ADT objsct

I~ iwield W/eld thieshald: [07 B
[V duto-smooth Smoath-angle: [T5.0 E

[ Uriify normals
[ Cap closed objects

Testure mapping: | Generate coordinates for all objects j

Curve steps: |‘ID ﬂ
Surface dewviation for 30 solids: |‘I.D ﬂ

Include
[V Estemal references (wefs] [ Lights
[~ Hatches ¥ Views [cameras)
[~ Puoints [~ UCSs (grids]

] e |

After the drawing is imported into 3ds Max,
you'll notice that the viewport does not seem to
have been automatically zoomed to the extents
of the imported drawing, thus causing the
building to appear very small. This is a clear
indication that an errant object is located a
great distance from the scene. In the AutoCAD
file, this object is located on the same layer

as several other objects. When it is imported
into 3ds Max, the objects sharing a layer are
consolidated into a single entity. This wayward
object cannot be deleted without also deleting
the other objects that were imported with it.

. Reset the 3ds Max scene without saving

anything and minimize the program.

. Go back to AutoCAD. At the AutoCAD

command line, enter Zoom, then E and
ENTER.

The model space window is increased to
show the entire drawing and since the main
part of the drawing is condensed toward the
lower left corner, it means the errant objects
are somewhere in the upper right part of the
viewport.

8. Use the Erase command and drag a selection

window around the upper right corner of the
AutoCAD viewport until the small line objects
(there are four) are selected. Delete these
objects.

9. Do another Zoom > Extents to display the

drawing properly.

10.Save the drawing as myImport.dwg, then
import it into 3ds Max again.

This time the file imports and displays correctly.

Tip: Another way to ensure that only the
required objects are imported is to execute the
WBlock command in AutoCAD and select only
the essential objects to be incorporated into a
new DWG file.

Make sure to close polylines:

Most designers whose primary tool is AutoCAD,
create drawings with lines, arcs and circles.
However, using polylines to create perimeter
objects offers the quickest means of converting a
2D drawing into a 3D model. If drawn correctly, a
polyline can be quickly extruded into a large solid



surface like a poured concrete floor or a set of walls
when the drawing is imported into 3ds Max.

1.

Continuing from the previous section, select
the Layer:LEASELN2 object and apply an
Extrude modifier.

Adjust the Amount value so that you can see
the extrusion in the viewport.

Notice that the spline that follows the perimeter
of the building is extruded, but the top is not
capped. This is an indication that the polyline
was not closed in the AutoCAD drawing.

Delete the Layer:LEASELN2 object.

In AutoCAD, open the mylmport.dwg. Select
the blue polyline on the LEASELN? layer.

At the AutoCAD command line, enter Pedit,
then press ENTER. Type C for Close, then press
ENTER twice.

You have closed the gap in the polyline with an
additional segment.

Save the drawing.

In 3ds Max, begin the process of importing
the drawing again. Stop when the AutoCAD
DWG/DXF Import Options dialog opens.

In the AutoCAD DWG/DXF Import Options
dialog, switch to the Layers panel.

Activate the Select From List option. Select only
the LEASELN2 layer, then click OK.

Eliminating Errant Objects

Only the objects on the LEASELN? layer are
imported.

10.Select the Layer:LEASELN2 object again and

apply the Extrude modifier.
This time the spline is capped.

Tip: If several polylines must be closed in
AutoCAD, type Pedit on the command line,
the press ENTER. Type M to allow multiple
selection and select all the polylines that need
to be closed.

Use File Link instead of Import:

The section you just completed made exclusive use
of the Import functionality of 3ds Max, but what
would have been different if you had used the File
Link Manager?

1.

Using AutoCAD, open the file ts_cad _file_
link.dwgand choose File menu > Save As.

. Name the file myImport2.dwg.

Doing this preserves the original drawing so
the tutorial can be easily repeated.

. In 3ds Max, choose File menu > Reset and

discard the current scene without saving.

Choose File menu > File Link Manager and
click the File button on the Attach panel.

. Open mylmport2.dwg, turn on Rescale and

click the Attach This File button.

There is now an active link between the drawing
in AutoCAD and 3ds Max.
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6. Select the Layer:LEASELN2 object and apply
an Extrude modifier.

7. Adjust the Amount value so that you can see
the extrusion in the viewport.

Just as in the last section, the object is not
capped due to the open polyline. Here’s where
the workflow process differs.

Fix the drawing and reload the link:

1. In AutoCAD, enter the Pedit command and

select the blue polyline on the LEASELN?2 layer.

2. Type C for Close and press ENTER twice to
complete the command.

3. Save the drawing.

4. In 3ds Max, click the Files tab of the File Link

Manager dialog.

The red flag means the drawing has been
updated.

5. Make sure Show Reload Options is active and

click the Reload button.

6. Click the Advanced tab and turn on Selective

Reload.

File Link Settings: DWG Files

7. Turn on Selected In Scene and click OK.



Since the Layer:LEASELN2 object was left
selected after applying the extrude modifier
only that object is reloaded from the drawing
file. You could have also chosen from

the list of linked objects by choosing the
Layer:LEASELN?2 object and clicking the Invert
button.

Resolving Other Common CAD
Problems

Many companies that use AutoCAD have vast
archives of drawings that were originally created
many years ago. If you need to work with any
of these drawings or models, you can encounter
problems in 3ds Max because of the way older

AutoCAD settings and objects are now interpreted.

Such common problems involve the following:

+  Great distances between objects in the CAD
drawing and the drawing origin.

The use of the Thickness setting to display
objects that projected into the Z-axis, like
extrusions.

Imported objects are not as smooth as you
would like them.

Unit settings saved with the CAD model need
rescaling.

Resolving Other Common CAD Problems

+ Texture maps applied to a CAD model, are not
found when the model is opened in 3ds Max.

Drawing origin placement:

Large scale drawings can pose problems due to

objects being placed at vast distances from the

drawing origin.

1. In AutoCAD, open ts_cad_2.dwg or
ts_cad_2_ri4.dwg, depending on the version of
AutoCAD you’re running.

2. Choose File menu > Save As and save the file as
myImport3.dwg.

Once again, you're doing this to preserve the
original drawing so the tutorial can be easily
repeated.

3. Minimize AutoCAD.

4. Open 3ds Max or choose File menu > Reset to
reset the scene.

5. Choose File menu > Import and open
mylmport3.dwg.

6. On the AutoCAD DWG/DXF Import Options
dialog, turn on Rescale in the Scale group and
set the Incoming File Units to Feet.

7. After you click OK in the AutoCAD DWG/DXF
Import Options dialog, a warning indicates a
potential problem with the file. Click Yes to
proceed. You'll deal with this in a later step.
|

@ The center of the incoming model is located at -1050782,625, -531645, 188, 576.0

YOU may experience numeric accuracy problems with vievsport manipulation tools
and during rendering,

Wwiould you like to continue?

=" Mo | Help |

8. In the Perspective viewport, zoom in to get
a better view of the scene. You'll see several
objects, but not all of them on the ARWALL
layer. These objects have vertical faces with
normals pointing in a number of directions.

9. Reset and minimize 3ds Max.
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10.Restore AutoCAD and initiate the Move
command.

11.Select the entire drawing and when asked to
specify a base point, pick a point near the center
of the drawing.

12.When asked to specify a second point of
displacement, enter the coordinates 0,0,0 and
press ENTER.

This moves all the objects to the origin and
allows 3ds Max to more accurately determine
location data.

13.Perform a Zoom Extents and then save the
drawing.
14.Restore 3ds Max and choose File menu >

Import.

15.0pen mylmport3.dwgand make sure to turn
on Rescale.

16.Set the Incoming File Units to Feet and click
the OK button.

You have now eliminated the warning message
that displays while importing the drawing.

For more information about the importance
of keeping the model close to the scene origin,
refer to the System Unit Setup Dialog topic.

Remove line thickness:

While a drawing that contains lines with thickness
may give the appearance of a 3D model in
AutoCAD, the lines only display a framework.
These can sometimes pose problems when
imported to 3ds Max so this section demonstrates
how to quickly rest them.

1. Continue from the previous section and
minimize 3ds Max.

2. Restore AutoCAD and open the Layer
Properties Manager and then make ARWALL
the current layer while freezing all the others.

B B

3. From the menu, choose View > Named Views.
In the View dialog, select West, then click Set
Current. Click OK.

The view adjusts to a perspective orientation.
Only lines have a Thickness value; therefore
only they should be selected so the values can
be adjusted at the same time.

4. Use Zoom Extents to see the entire drawing.

5. At the AutoCAD command line, type Change,
press ENTER, then type *filter to begin the
command and open the Object Selection Filters
dialog.

6. From the Select Filter drop-down list, choose
Line, then click Add To List, then Apply.
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7. Using a selection window, select all the objects
in the scene, then press ENTER twice to return
to the Change command.

Only the Line objects, as defined by the Filter
command, are selected.

8. Type P (for Properties) then T (for Thickness)
and then enter 0 when prompted to specify a
new thickness. Press ENTER twice.

The lines on ARWALL layer are now uniformly
at zero thickness.

9. Save the drawing, then import the file into
3ds Max again.

Adjust smoothness:

There are two ways to deal with smoothness when
you import or file link a 3D object to 3ds Max.
You can make adjustments to smoothing groups
that will give the illusion of smoothness when a
model is rendered or you can increase the number
of faces and surfaces of an object to get smooth
results. This section addresses the two methods of
handling smoothness.

Resolving Other Common CAD Problems

. Reset 3ds Max and choose File menu > Import.

. Open canopy.dwgfrom the |tutorials|designviz

folder, stopping when the AutoCAD DWG/DXF
Import Options dialog opens.

. Turn on Rescale and set the Incoming File Units

to Inches.

. In the Geometry Options group, turn on

Combine Objects By Layer and set the
Smooth-Angle setting to 15, if necessary and
then click OK.

AutoCAD DWG/DXF Impork Optio cd |

|E:\F'rogram FilezAutodesk WIZ 2. Bhutarialz\Dezigny|Zhc anopy. dwg

Geometry | Lapers | Spline Rendering |

~Scale
Model size: |E?DS.942 % 1500.628 » 1139.391

|~ Rescale | nzoming file writs: I j'

— Geometry Dptions
¥ Combine Objects by Laper
I™ Use Extrude madifier ta reprezent thickness

[ Create one scene object for each ADT objsct

I~ weld ufeld thresheld: [0 E
W Auto-zmooth Smoaoth-angle: |15.D g

[~ Unify nommals
[~ Cap closed objects

Texture mapping: | Generate coordinates for all objects j

Curve steps: |1D— ﬂ
Surface deviation for 30 zolids: |1.D ﬂ

r Include
¥ Esternal references [xrefs) [ Lights
I~ Hatches I Wiews [cameras)
[~ Paints [~ UCSs [grids)

Cancel |

. Switch to the Perspective viewport to a User

viewport by pressing U.

=3 ﬂl Using Zoom Region and Pan, zoom
into the central part of the model until you can
clearly see the canopy overhanging the main
doors.
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You might have to use Zoom Region a couple of

times and pan around a little.

. Choose Rendering menu > Environment and

turn off the Active switch in the Exposure
Control rollout.

If left on, the colors in the scene are over

saturated and appear to be self-illuminated.

u From the toolbar, choose Quick Render.

Notice that the cylindrical canopy element is

segmented rather than smooth. This is because
the Smooth-angle value was set too low during
import.

9. Press H to open the Select Objects dialog and

select the Layer:CanopyEnd object.

10.Delete the Layer:CanopyEnd object.
11.Import the file again. Stop when the AutoCAD

DWG/DXF Import Options dialog opens.

12.0n the Geometry panel, make sure Rescale is
on and set to Inches, Combine Objects By Layer
is turned on and set the Smooth-Angle to 60.

AutoCAD DWG,/DXF Import Options 2x

|E:\F'loglam Files*Autodesk WIZ 2. Bhutorialz\Dezigny|Zhcanopy. dwg

Geametry | Layers | Spline Rendering |

~Scale
Madel size: |E?DS.942 % 1500.628 » 1139.391

| Rescale Incoming file units: | [

— Geometry Dptions
¥ Combine Objects by Layer
I~ Use Extrude modifier to represent thickness

[~ Create one scene object for each DT objsct

I~ weld W/eld thresheld: [0 E|
v Auto-smooth Smaath-angle: [E0.0 E

[~ Unify nommals
I~ Cap closed objects

Testure mapping: | Generate coordinates for all objects j

Curve steps: |1D— ﬂ
Surface deviation far 30 solids: |1.D ﬂ

r Include
[V Estemal references (wefs] [ Lights
I~ Hatches I Views [cameras)
[~ Puirts [~ UCSs [grids]

oK | Cancel |

13.0pen the Layers panel and activate Select From
List.

14.Click the None button, scroll to the bottom of
the list and then choose the CanopyEnd layer.
Click OK.



AutoCAD DWG/DXF Import Options d |

|C:\F'rogram Fileghtutodesk WIZ 20065\ utonialzhdesignvizhcanopy. dwg

Geometry | Layers | Spline Rendering |

£ Skip all frozen layers ® Select from list

B-SHED-MPLT
B-SHED-TITLE
B all

" CanopyEnd
DefPoints
door tag
EQUIP-APPLIANCES
Floor
heauwy
lite
med
MEW-GLASS
noplat
PARK-STRIP
Fioom Tag
R-5WTS-DET1
SO_f_UP
SO_ft_UPa
Trash-DET1

Trash-DET2
TrachPAT

)
[#]
i,
ol

All

Mane
Invert

g
,

DD D <D B B <D <D B < <D D <D <D D <D
Mol Eol- X X Rvlok Relelol Xole e
by O O Oy Oy O O O O L DL DL L L L L L

=

o
7~

| Cancel |

15.Zoom and Pan to the canopy and render the

scene again.

Notice that the object looks much smoother.

16.Right-click the User viewport label and change
it to Wireframe.

Resolving Other Common CAD Problems

In this display mode, you can see that the
Layer:CanopyEnd object does not have much
detail and relies upon smoothing groups to
derive its smoothness.

Adjust smoothness with File Link:

This section will basically repeat the previous
section but incorporates the File Link Manager

and also highlight the Surface Deviation setting for

3D solids. Surface Deviation is very useful when
dealing with 3D objects that always seem to have
jagged edges when they’re imported or linked to
3ds Max.

1. Reset 3ds Max and choose File menu > File
Link Manager.

2. Click the Files button and open canopy.dwg
from the |tutorials|designviz folder.

3. Turn on Rescale, set the Incoming File Units to

Inches and click Attach This File.

4. Switch the Perspective viewport to a User
viewport by pressing U.

into the central part of the model so you can
see the canopy again.

6. Choose Rendering menu > Environment and
make sure the Active switch in the Exposure
Control rollout is turned off.

7. Lo From the toolbar, choose Quick Render.

it ﬂl Use Zoom Region and Pan to zoom
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The cylindrical canopy element is segmented
again. When doing a File Link, you initially do
not have control over settings like smoothness.

Note: If your cylinder is already smooth, it is
most likely because you already have a low
surface deviation setting from a previous file
link procedure.

. In the File Link Manager dialog, click the Files

tab.

. Make sure Show Reload Options is active and

click the Reload button.

The File Link Settings: DWG Files dialog is
displayed.

File Link Settings: DWG Files 2 x|

|E:\F'loglam Files*Autodesk WIZ 2008\ utarialzDesign'lZhcanopy.dwg

Basic | Advanced | Spline Rendering |

I~ Wweld ifeld threshold: [077 =
vV Auto-smaooth Smooth-angle: [15.0 E

™ Unify normals
[~ Cap closed objects

Texture mapping: | Generate coordinates for all abjects ﬂ

Curve steps: |1U— ﬂ
Surface deviation for 30 zolids: |1.D ﬂ

Inciude
I Lights

[ Wiews [cameras)
I~ UCSs [grids)

[ Extemal ieferences
™ Hatches
™ Paints

Cancel |

10.0n the Basic panel, reduce the Surface
Deviation For 3D Solids to .05.

Note: Lower Surface Deviation settings result in
greater detail in the geometry.

11.0n the Advanced panel, turn on Selective
Reload and click the Linked Objects button.

The Select Linked Objects dialog is displayed.

12.Click the None button, scroll to the bottom of
the list and then choose the Layer:CanopyEnd
object.

Select Linked Objects

X LayerAELEV-HATCH | Al

Mone

7 Layer&-ELEV-HATCH
X Laver:A-ELEV-HATCH
2% LayerAELEV-HATCH
2% LayerAELEV-HATCH
7 Laver&-ELEV-HATCH
X LaerAELEV-HATCH
> LayerAELEV-HATCH
2% LayerAELEV-HATCH
7 Laver&-ELEV-HATCH
7 Layer&-ELEV-HATCH
X Laver:AELEY-HATCH
7 LayerAELEV-SPANDREL
" Laver:CanopyEnd

7 LayerNEW-GLASS

oK
j Cancel

13.Click OK twice to reload the element.



14.Render the scene again.

The object is reloaded and is smoother just like
the previous exercise using the Smooth-Angle
setting but there is a key difference that is most
apparent when viewing the scene in Wireframe
mode.

15.Right-click the User viewport label and choose
Wireframe.

Notice how many segments make up the
geometry of Layer:CanopyEnd. The key benefit
to using the Surface Deviation setting for 3D
Solid objects is the amount of detail that comes
across to 3ds Max. Geometry with higher
quantities of faces and surfaces are more refined
which results in a smoother model.

If detail is still missing, you can choose Reload
and further reduce the Surface Deviation
setting.

Resolving Other Common CAD Problems

Rescale units and find missing maps:

The units used in the AutoCAD drawing must
match the units used in the 3ds Max scene. The
scene can either adopt the unit system used in the
AutoCAD file, or objects can be rescaled as they
are imported into 3ds Max.

Note: Photometric lights in 3ds Max are, by default,
set to use international units as their unit scale. If
the objects are rescaled and photometric lights are
used, you must change the Lighting Units value

in the Units Setup dialog to allow for the proper
inverse square falloff calculations.

1. Reset 3ds Max and choose File menu > Open.
Set the Files Of Type to VIZ Render (.drf)
format.

2. Browse to the ltutorials|full _house folder
and open tut_living room06.drf. This is
an Autodesk VIZ Render file created with
Architectural Desktop 2004 that causes the
Units Mismatch dialog to appear.

File Load: Units Mismatch

The Unit Scale of the file does not match the
System Unit Scale.

File Unit Szale: 1 Unit = 1.0000 Meters
Syztem Unit Scale: 1 Unit = 1.0000 [nches

Do You want To:
# Rescale the File Objects bo the Systern Unit Scale?
¢ Adopt the File's Unit Scale?

e

3. The dialog indicates the DRF unit scale is in
meters while the 3ds Max unit scale is in inches.
Select Rescale The File Objects to the System
Unit Scale. Click OK.

If you installed 3ds Max to a drive path other
than the default path, you may encounter the
Missing External Files dialog. The Missing
External Files dialog appears and lists missing
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map files that 3ds Max cannot locate. If the
map files are stored on your system, you will
need to add their folder path in the Configure
External File Paths dialog when you click the
Browse button. If the files are not available, you
will need to substitute them from the Material

Editor.

Missing External Files

CAIDSCommontTP_Max\K.sha'Tutorials\Flooring Wood Hatdwood 1.ipg

Conkirue Browse

e

General | Pluglns | ExtemalFies | Refs |

Configure Paths |E‘ El

CAGRAMITE23A\Maps
CAGRAMITE 2344 apshix
CAGRAMITE 234 downloads

E ak Cancel

Hodify.

Delete

i Add

Mawe lp
Hove Dovin

4, Choose Customize > Units Setup. Set the
Lighting Units to American and click OK.

Units Setup

Syztem Unit Setup ‘
— Dizplay Unit Scale
£ Metric
£ US Standard
Diefault Units: & Feet ¢ |nches
£ Custom
FL = |BE0.0 I J
#® Generic Unitz
r— Lighting Units
American j
ak. | Cancel

5. Render the scene.

Summary

In this tutorial, you learned about diagnosing and

fixing problems you might come

across when

working with 2D CAD drawings and 3D models.



Inventor Interoperability

Inventor Interoperability:

Autodesk Inventor parts and assemblies can be
imported directly from the Import command in
the File menu. To use this feature, Inventor has to
be loaded on the same machine as 3ds Max. This
tutorial covers the options available within the
Autodesk Inventor File Import dialog.

Note: Inventor 10 is required to open the files
within this tutorial.

Skill Level: Beginner

Time to Complete: 1 hour

Features Covered in This Tutorial:
+  Merge/Replace file options

+  Mesh resolution setting

+ Importing Inventor Assemblies

+ Importing Inventor Materials

+ Controlling vertical axis direction

Inventor Interoperability:

Tutorial Files

All the necessary files for this tutorial can be found
on the Tutorial Files CD in the |tutorialslinventor
directory. Before starting the tutorials, copy

the ltutorials folder to your local [3dsmax8
installation.

In This Tutorial
Using the Mesh Resolution Option (page 2-125)

Importing an Assembly (page 2-127)

Importing an Assembly with Materials (page
2-128)

Controlling Vertical Axis Direction (page 2-130)

Using the Mesh Resolution Option

The inventor translator can generate different
mesh resolutions. When importing, you can
choose the resolution that suits the needs of the
project.

1. From the File menu select Import.

2. In the Select File to Import dialog, set the file
type to Autodesk Inventor (*.IPT,*.IAM).

S O
j Cancel )

File name: I

Files of typen_| Autadesk Inventar [IPT.%14M]

3. Select Brake Rotor.ipt, and click Open.

4. Set the Completely Replace Current Scene
option.

5. Set the Mesh Resolution to -10 by moving the
slider all the way to the left.

6. Verify the Inventor File Vertical Direction is set
to Z Axis.
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Autodesk Inventor File Impor x|

— Merge # Feplace Optionz
£ Merge With Current 5 cene

#® Completely Beplace Current Scene

— Matenal Options
[~ Import Inventar materials
[~ Assign Matenial IDs

— Mesh Resolution

— lrventar File Yertical Direction
bk O YhAzs @ ZAuis

ok Cancel

7. Click OK to import the file.

8. Press F4 to view edged faces.

Now you’ll import the same file using a higher
resolution.

9. From the File menu, select Import.
10.Select Brake Rotor.jpt and click OK.

11.Set the Merge with Current Scene option. This
will bring in the rotor and retain the current
one in the scene.

12.Set the Mesh Resolution to 10 by moving the
slider all the way to the right.

13.Click OK to import the file.

Autodesk Inventor File Impor x|

—Merge / Replace Optiohs
®  perge With Curent Scene
" Completely Beplace Curent Scene

— kdatenial Options

[~ Import lreeentar materials

....................................

— lrweentar File Yertical Direction

© Baks U Yhzis 2 ANz

ok Cancel

14.A warning appears indicating there is an Import
Name Conflict.

15.Click OK to accept the new name offered.



Import Name Conflick x|

0ld Marne: Brake Disk-FRear

N E =4 Brake Dizk-R

16.The new Brake Rotor comes in on top of the
old one.

17. ‘9 Click, and then right-click, the Move tool.
18.Enter 12 in the X axis field.

© Move Transform Type-In

Absolute’orld

=10 x|

Offset\World

The two rotors illustrate the different settings for mesh
resolution.

Next
Importing an Assembly (page 2-127)

Importing an Assembly

Importing an Assembly

Inventor assemblies, (*.iam) can be imported in
the same fashion as individual Inventor parts,
(*.ipt). Part names applied in Inventor are
preserved in the translation.

1. From the File menu, select Import.

2. Set the file type to Inventor (*.IAM, *.IPT)
3. Select Turbocharger.iam.

4. Click Open.

5. Select Completely Replace Current Scene.

Autodesk Inventor File Impor x|

— kerge / Replace Optiohz
 Merge "with Curent Scene

# Completely Beplace Curent Scene

— Matenal Ophions
[ Import lnventar materials
[v Assign Matenial IDs

— kezh Resalution

— lreentar File Yertical Direction
bk O YAz @ Z Az

ok Cancel

6. Click OK to import.
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7. Press H to open the Select By Name dialog.

2ix]
~ Sork
I % Alphabetical
Center Section: 1 " By Type
Compressar Housing: 1
Turhine Housing: 1 " By Calor
¢ BySize
r List Types

K-

Al | Hore |

i

Irevert |

¥ Display Subtres

[ Case Sensitive

¥ Geometry All

V¥ Shapes Maone

[V Lights Irveert
¥ Cameras
V¥ Helpers

¥ Space 'warps

¥ Groups/dssemblies
¥ Refs

V¥ Bone Objects

r Selection Sets

I jv

[~ Select Subtree | Select Dependents Select Cancel

The names are consistent with those applied in Inventor.

The portion of the Inventor Browser bar
shown illustrates the part names in the
Turbocharger.iam file.

1 x
Model = 2]

ETa S vl * passembly Yiew -

g Turbocharger Assy.iam
Representations

[ ©igin

() Center Section: 1

() Compressor Housing: 1
(=1 Turbine Housing:1

Next

Importing an Assembly with Materials (page
2-128)

Importing an Assembly with
Materials

In this section, you’ll see how the Inventor
translator handles materials and material IDs.

Note: You will need Inventor 10 to open the sample
files in this tutorial.

1. Start Inventor.

2. Open Turbocharger.iam.

The components of the turbocharger model
have materials applied to them. Two of the
components, the compressor and turbine



housings, have different materials assigned to
individual surfaces, the equivalent of multi
sub-object materials within 3ds Max. The
translator recognizes these materials and will
bring in both materials and material ID’s.

Start 3ds Max.

From the File menu, select Import.

Set the file type to Inventor (*.IAM, *.IPT)
Select Turbocharger.iam.

Click Open.

Select Completely Replace Current Scene.

v © N o un & W

Select the Import Inventor Materials option.

10.Select the Assign Material IDs option.

Autodesk Inventor File Innpo |

— Merge / Replace Optionz
" Merge “with Current Scene

#® Completely Beplace Current Scene

— k aterial Options
[ lmpart [reeentor maternials
[v Aszsigh Material [Ds

— Mesh Resalution

— Irweentor File Yertical Direction
o Riwis @ YAus O 2 Az

ok Cancel

11.Click OK to import the assembly.

Importing an Assembly with Materials 129

12.Press M to open the Material Editor.

13. ECliCk Get Material.

14.From the Browse from group of the
Material/Map Browser, set the Scene option.

— Eroweze From; —
£ bt Library
= kit Editor
= Active Slat
" Selected
% Scene
= Mew

15.The materials assigned to the scene objects are
listed.

@ Black Chiome_Center Section1 [ Architectural | [Center Section:1] ol
@ Material #45 [ Multi’Sub-Object | [Compressor Housing:1]
@ Material #56 [ Multi#Sub-Object | [Turbine Housing:1]

16.The compressor and turbine housings have
Multi/Sub-Object materials, while the center
section has an Architectural material.

Next
Controlling Vertical Axis Direction (page 2-130)
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Controlling Vertical Axis Direction

Autodesk Inventor allows you to model with either
the X, Y or Z axis vertical. In 3ds Max, the Z axis
is the vertical direction. When Autodesk Inventor
models are imported you specify whether the X,

Y or Z axis in the Inventor file is aligned with the
3ds Max Z axis.

1. From the File menu, select Import.

2. Set the file type to Inventor (*.IAM, *.IPT).
3. Select Axis Tripod.iam, and click Open.

4, Set both materials options.

5. Verify the Vertical Direction is set to Z Axis.

Autodesk Inventor File Inpor x|

— Merge / Feplace Optionz

6. Notice how the X, Y and Z axes of the imported
Inventor file match those of the 3ds Max axes.

Now you’ll import the same file again with X

Axis as Vertical.

{ Merge *with Current Scene

# Completely Beplace Current Scene

— Material Dptionz
v Import lnventar materials
[¥ Assign Maternial IDs

— Mesh Resolution

— lrentar File Yerthical Direction

© Bhks U YWhAxs 2 Awis

ok Cancel

7. From the File menu, select Import.

8. Select the Axis Tripod.iam file again.

Autodesk Inventor File Impog x|

— Merge / Replace Optionz
" Merge 'with Current Scene

#® Completely Beplace Current Scene

— b atenial Optionz
[ lmport lreeentor materials
[v Assign Material IDs

— Meszh Reszalution

— Imventar File Yertical Direction
& Az O Yhrie O 2 ANz

ok LCancel




The X axis is aligned with the 3ds Max Z axis.

Next import the file with Y defined as vertical.

9. From the File menu, select Import.

10.Select the Axis Tripod.jam file again.

Autodesk Inventor File Impork

— Merge / Feplace Optionz
{ Merge *with Current Scene

# Completely Beplace Current Scene

X

— Matenal Optionz
[ Import lnventar materials
[v Azsign Maternial IDs

— Mesh Resolution

— lrventar File Yertical Direction
Wbz W YhAzs O ZAuiz

ak

Cancel

Controlling Vertical Axis Direction 131

11.Adjust the viewing direction to see the axis
labels.

The Y axis is aligned with the Z axis in 3ds Max.

Summary

In this tutorial you worked with several options
available in the Autodesk Inventor Import dialog.
Mesh resolution can be adjusted up or down
from the default setting to suit the needs of the
project. An Inventor assembly file, (*.iam) can

be imported in the same fashion as an Inventor
part file, (*.ipt). The names of the parts within the
assembly retain their Inventor names. You have
the option of including materials that were applied
to parts within Inventor. If multiple materials were
applied to a single part, the materials IDs can also
be imported. The materials appear in the 3ds Max
material/map browser after import. Finally, you
can control which Inventor axis is aligned with the
Z axis in 3ds Max.
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Revit Interoperability

Revit Interoperability

In this tutorial, you learn how to use 3ds Max

in conjunction with Autodesk Revit 7. Autodesk
Revit is a building system that lets you
conceptualize your architectural designs quickly
and efficiently. Once you have created your design
in Revit, you can export it and link it to 3ds Max to
create high quality renderings and animation.

Skill Level: Beginner

Time to Complete: 2 hours

Features Covered in This Tutorial

After completing this tutorial, you should be able
to:

+ Configure map paths

+ Export Revit designs in DWG format
+ Link Revit files to 3ds Max

+ Manage scene data

+ Change the Revit design and update the 3D
scene

Tutorial Files

All the necessary files for this tutorial can be found
on the Tutorial Files CD in the ltutorials|revit
directory. Before starting the tutorials, copy

the |tutorials folder to your local |3dsmax8
installation.

Lessons In This Tutorial

Configuring Map Paths (page 2-132)

Linking Autodesk Revit to 3ds Max (page 2-133)
Managing Scene Data (page 2-134)

Adjusting Materials in 3ds Max (page 2-135)

Maintaining the Link between Autodesk Revit and
3ds Max: (page 2-137)

Configuring Map Paths

Autodesk Revit assigns different types of materials
to objects. Some of the materials are based on
bitmap images found in the Revit installation
folder.

When you plan to link Autodesk Revit scenes
into 3ds Max it’s best to set up map paths so that
3ds Max is able to find the needed bitmaps so you
do not have to look for them manually. You can
achieve this by configuring the paths to locate
different kinds of files including bitmaps. In this
lesson, you add a path to the folder that contains
all of Revit’s bitmaps.

Add a map path:
1. Start 3ds Max.

2. From the Customize menu, choose Configure
Paths.

3. In the Configure Paths dialog. open the
External Files panel.

4. Click the Add button to add a map path to the
list.



5. Navigate to the following folder:

C:|Documents and Settings|All
Users|Application DatalAutodesk|Revit
7.0|Rendering

Folder: I_JRandanng j L= =¥ B

2l

AccuRenderRedist
RFCPeople
‘WebLibrary

Path: IC “Documents and Settings"All UsersApplication Data®

Use Path

Add Subpaths M Cancel

6. Turn on the Add Subpaths option. This ensures
that all subfolders under Rendering are added
to the list.

7. Click Use Paths to exit the dialog, and then click
OK to exit the Configure Paths dialog.

8. Close 3ds Max.

Next
Linking Autodesk Revit to 3ds Max (page 2-133)

Linking Autodesk Revit to 3ds Max

In this lesson, you learn how to export Revit
designs using the DWG output. You will then link
the DWG file to 3ds Max using File Link Manager.
The advantage of using File Link Manager instead
of simply importing the file is that you keep a “live
link” between the DWG file that was exported
from Revit and 3ds Max. If you decide to make a
change in the Revit file, that change can easily be
updated in 3ds Max.

Set up the lesson:

1. Start 3ds Max.

Linking Autodesk Revit to 3ds Max

2. Go to the File menu, choose Open and

navigate to the |tutorials|revitfolder. Highlight
detached_garage.maxand click Open.
The scene is empty except for a daylight system
that is hidden from view at this time. The
renderer has been set to use the mental ray
rendering engine, and the units were set in feet
and inches to match the units setup in Autodesk
Revit.

3. Minimize 3ds Max.

4. Start Autodesk Revit.

5. Go to the File menu, choose Open and navigate
to the ltutorials|revitfolder.

6. Highlight detached garage.rvtand click Open.
The scene shows a detached garage made of
various parametric components. Materials are
also attached to the various objects.

Export Autodesk Revit designs to DWG format:

1. From the File menu, choose Export, and then
choose the option, DWG, DXF, DGN from the
cascading menu.

2. In the dialog that appears, ensure the Save as
type option is set to AutoCAD 2004 DWG Files.

3. Browse to a location on your hard drive where
you want the files to be saved.

4. Name the file detached garage.dwg, and then
click Save.

Note: Your viewport in Revit has to be set to a
3D view in order for objects to be exported to
the DWG file as 3D objects.

Use File Link Manager:
1. Restore 3ds Max.

2. Go to the File menu and choose File Link
Manager.

The File Link Manager dialog appears.

Tip: You can also access the File Link Manager
from the Utilities panel.
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3. On the Attach panel of the File Link

Manager dialog, click the File button, and
then browse to the folder where you saved
detached_garage.dwg.

4, Double-click the file name to select it.

5. From the Preset drop-down menu, choose

Revit. This preset has been optimized to ensure
a better translation between Revit objects and
3ds Max.

6. In the File Link Manager dialog, turn on

Rescale.

x

.t’-‘n.ttach| Files | Presets |

File...

Il::'\prniect fileghdetached_garage.dvig

r
r

Preset; I

v Rescale
Inzaming file units: Ilnches 'I

Select Lapers to include... |

Altach this file |

Note: With the Rescale option turned on,

3ds Max automatically detects the incoming
file’s units setup and displays it in the
drop-down menu. Leave this option to Inches
for this lesson as it matches the units set in
PRODNAME (1 unit = 1 inch).

7. Click Attach this File to link the Revit design to
3ds Max. Once the design is loaded, you can
close the File Link Manager dialog.

8. Adjust your perspective view to get a better
look at the geometry.

Next
Managing Scene Data (page 2-134)

Managing Scene Data

3ds Max organizes and names file linked objects to
reflect their structure in Revit, using a parent-child
hierarchy. The parent object is a node that has one
or more child objects. In addition, objects of the
same nature (based on categories in Revit), are
mapped to layers via the Revit Export Layers table
to simplify object selection and management in
3ds Max.

Use hierarchies:

1. In 3ds Max, select the decorative door in the
Perspective viewport. Using the Select and
Move tool, try to move the door in the scene.
Notice that the door frame remains in place.

2. Cancel or undo the door move command.

Tip: Another way to do this is to go to the
Modify panel while the door is selected and
click Reset Position.

3. Press H on the keyboard to access the Select
Objects dialog. If you need to, resize the dialog
so you can see the extents of object names in
the list.

4. Notice that the selected door is only one part of
a hierarchy of objects.

Note: At the bottom of the dialog, make sure the
Display Subtree option is active. This displays
the hierarchy of objects and shows which child
nodes belong to which parents.

5. Select the parent of that hierarchy, the object
called Doors <Single-Decorative 2 : 36”x84”>

:Single-Decorative 4"
Doors <Single-Decorative 2 36" = 84" Frame/Mullion
Doars <Single-Decorative 2 : 36" = 84" Frame/Mullion
Doarz <Single-Decorative 2 : 36" & 84" Glass
Doore <Single-Decorative 2: 368" 1 84" Panel
Floors <Flaar : Generic - 12*

[ T - e [N

Note: If the Select Subtree option at the bottom
of the dialog is turned on, selecting a parent
selects the whole hierarchy, which can be very



useful if you want to overwrite a material as you
will see in a later lesson.

6. Click the Select button to exit the dialog. Try
to move the selected object and notice that all
elements that define the door move with it.

Use layers:

1. Make sure the Layers toolbar is visible. If not,
right-click an empty area of the main toolbar
and choose Layers.

Tip: You can also right-click at the edge of the
main toolbar or any toolbar when it’s docked,
or right-click the toolbar’s title bar if it’s
undocked to access the right-click menu.

2. In the Layer toolbar, click the arrow on the layer
drop-down list. Notice all the names that were
derived from the Revit Export to DWG.

@ [y g W 0 [defaul) j

@ Uy @ O 30-C-TOPD -]
@ [y~ W 30-D00R

@ [y ~@ W 30-D00F-FRAM
@ [y ~@ W 30-D00R-GLAZ
[ ~& W 30-FLOR-OTLM
[ g B 30-GLAZ

[y ~3 W 30-GLAZ-FRAM
[y ~3 W 3D-GLAZ-GLAS
[y ~3 W 30-L-SITE
L3
L3
L3

~& O 30-R0O0F
~& O 30-ROOF-OTLM
~& [0 30-5-FHDN

[y @ O 30-waLL -

GeeeeEE@®d®

3. Select one of the burgundy shaded walls in the
scene.

W On the Layer toolbar, click the Set Current
Layer to Selection’s Layer button. This will
make the wall layer (3D-WALL) current.

5. & On the Layer toolbar, click the Select
Objects in Current Layer button. All objects

Adjusting Materials in 3ds Max

sharing the same layer (all four burgundy
shaded walls) are now selected.

Next:
Adjusting Materials in 3ds Max (page 2-135)

Adjusting Materials in 3ds Max

The Revit DWG Exporter embeds material
information on objects it exports. 3ds Max uses
this information to translate and maintain the
material assignment to the resulting scene object.
The results you see in the 3ds Max scene, in
terms of how the materials are applied, should
match what you see in the Revit model, with the
exception of Revit’s procedural materials. In this
case, only the top-level definition is retained.

Verify material translation:

1. In 3ds Max, press M to open the Material
Editor.

2. Choose an empty material slot.

3. i Click the Pick Material from Object
button, and click on the grass in the scene.

Notice the Default Zoning Envelope material
displays in the Material Editor and that it has a
bitmap associated with it.

4, s If not already turned on, turn on Show
Map in Viewport to see the texture in the
scene. This material is based on a bitmap
(GRASS-1.jpg) and has translated properly in
3ds Max.

5. Choose another empty sample slot in the
Material Editor. Using the eyedropper, click on
the roof in the viewport.

The Roofing - Asphalt Shingle material appears
in the Material Editor.

6. If not already turned on, turn on Show Map
in Viewport to see the texture on the roof.
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Although texture scaling seems accurate, the
orientation of the shingles on all 4 sides of the
roof is incorrect. You will fix that in a moment.

. Choose another empty sample slot in the

Material Editor.

. Using the eyedropper, click on one of the

burgundy walls.

The Masonry - Brick material appears in the
material editor.

. Expand the Special Effects rollout. Notice

that both the Diffuse Map and the Bump Map
channels are empty. This material definition in
Revit was not based on a bitmap but instead is
based on a procedural map. You will need to
make the necessary adjustments in 3ds Max.

Fix the orientation of the shingles:

. Click the roof to select it.

2. ? Go to the Modify panel. From the

Modifier list, under World Space Modifiers,
choose MapScaler (WSM). The orientation of
the shingles is now correct on all 4 sides of the
roof.

Note: : The MapScaler modifier is mostly used
to change the scale of the map, but in this
case, you use it as a quick fix for orientation
purposes. Notice the default scale of 1 inch
(one unit) on the MapScaler’s scale value. This
means that the scale translated from Revit is
retained. Feel free to change the scale value if
you need to change the size of the shingles.

Edit the Brick material:

. In the Material Editor, make sure the Masonry

- Brick sample slot is selected.

. Click the Diffuse Color swatch and change it to

beige or a light tan color. If you wish, you can
use RGB values of R=230, G=220, B=200.

3. In the Special Effects rollout, set the Bump

value to 250, and then click the None button.

. From the Material/Map Browser that appears,

double-click on Bitmap.

. Locate the file called Brick BUMP jpg, and

double-click to select it.

Note: This image file shows a stack of brick that
are two across by six down. This translates into
16” x 16” in real-world measurements.

. In the Coordinates rollout, make sure the Use

Real-World Scale option is turned on. Set both
the Width and Height sizes to 1’4” (16”).

v Use Realword Scale
Offset Size Mirrar Tile Angle

widh [TO0 2| [T307 2| T W Uoo i
Height[T00" 2| [T407 3| T v %[00 =
& UV C oW C Wl fid L

7. P Turn on Show Map in Viewport to see the

properly sized brick layout in the scene.

Overwrite the Door material:
1. Press H to access the Select Objects dialog.
2. At the bottom of the dialog, turn on Select

Subtree.

3. Click the object named Doors <Single-

Decorative 2 : 36”x84”>. The parent object and
all its children are highlighted.
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Doors <Overhead-Sectional : '8 66" L
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Maintaining the Link between Autodesk Revit and 3ds Max:

. Click Select to select the objects in the scene
and close the dialog.

. In the Material editor, choose an empty slot.

. If the Material type is listed as Standard, click
the Standard button and use the Architectural
material instead.

"1:,] IEIS - Default j Architectural

. Name the new material White Paint.

. From the Templates drop-down list, choose
Paint Semi-gloss.

. Change the Diffuse Color to white or to
off-white. If you want, you can use these RGB
values R=250, G=240, B=230.

K IWhite Paint j Architectural

[- Templates |
[ I Faint Semi-glozs j

F - Physical Qualities |.I

Diffuze Color: * | |

10. % Click the Assign Material to selection to
assign the new material to the selected objects.

Next:

Maintaining the Link between Autodesk Revit and
3ds Max: (page 2-137)

Maintaining the Link between
Autodesk Revit and 3ds Max:

When you decide to make changes to your Revit
design, you can export the edited design to the
same DWG file you used previously. This way,
changes to the DWG will be recognized by the File
Link Manager in 3ds Max.

Change the Revit design:
1. Start Autodesk Revit 7 if it is not already
running.

2. Make sure the detached garage.rvtfile you
used earlier is opened.

3. In the Project Browser window, under Floor
Plans, double-click on Ground. The view
changes to a top view.

4. Select the door on the left wall.

Notice the door is 3’-0” away from the garage
entrance wall and 21’-0” away from the back

Assign the new White Paint material to all the

window frames:

1. Zoom in on one of the windows and select the
window frame.

2. In the Material Editor make sure the white paint
material is still selected.

3. From the Options menu, make sure that
Propagate Material to Instances is active.

This ensures that objects of the same type in the
Revit DWG file get the same material treatment.

4. Ca Click Assign Material to selection to
overwrite the existing window frames material
with the White Paint material.

wall. You are going to invert that.

. Click once on the 3’-0” dimension label to edit

it.

=

6. Typein a value of 21, and then press ENTER.

The door is now 3’ away from the back wall.

7. Select the planter object outside the left wall.
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It is presently 11°-0” away from the back wall.

8. Click once to select the 11°-0” dimension label.

3

9. Type in a value of 20, and then press ENTER.
The planter is now closer to the front wall. On
the main toolbar, click the 3D button to revert

back to a 3D view.

10.From the File menu, choose Export and

choose the option, DWG, DXF, DGN from the

cascading menu.

11.In the dialog that appears, ensure the Save as
type option is set to AutoCAD 2004 DWG Files.

12.Browse to the location on your hard drive

where you saved detached garage.dwg earlier.

13.Select that file and then click Save.

A warning box appears.

14.Answer Yes to overwrite the existing DWG file.

Reload the scene in 3ds Max:

1. In 3ds Max, go to the File pull-down menu and
choose File Link Manager.

On the Files panel, notice the red flag that
appears informing you that the linked file has
changed.

File Link Manager |

&ttach | Files | Presets |

Linked files:

[& C:'project fileshdetached _garage.dwg

Reload. .. Detach. .. Bind. ..

[¥ Show Fieload options

2. On the Files panel, make sure the Show Reload
Options check box is active.

3. Click the Reload button. From the dialog that
appears, go to the Advanced tab.

4. Turn on Use Scene Material Definitions and
Use Scene Material Assignments on Reload.

These two options ensure that any editing of
materials in 3ds Max is retained.

¥ Use scene material definitions

v Usze scene matenial assignments on Feload

5. Click OK to reload the updated Revit design.
The positions of the door and planter are
updated, but their materials still retain the
changes made in the Material Editor.

6. J Render the scene to view the results.



ADT Interoperability

Working with Architectural
Desktop Files

Drawings and models that are created in Autodesk
Architectural Desktop can greatly differ from
AutoCAD drawings and models in that you can
build with specialized objects like Walls, Doors,
Windows, etc. These objects have the advantage
of utilizing styles that set certain characteristics.
But, that still doesn’t mean you have to rely on
Architectural Desktop to build and manage the
model. This tutorial shows you how you can
use 3ds Max in conjunction with Architectural
Desktop to improve on, and detail a model.

Working with Architectural Desktop Files

Skill Level: Beginner

Time to Complete: 1 hour

Features Covered in This Tutorial
+ Linking an Architectural Desktop drawing

+ Using the Substitute modifier to replace objects
in a scene

+ Adjusting the positions of instanced objects

+ Assigning materials by using the “drag and
drop” method

+ Edited object style definitions

+ Solving common problem with CAD drawings
and models

Tutorial Files

All the necessary files for this tutorial can

be found on the Tutorial Files CD in the
|tutorialslsmall_office directory. Before starting
the tutorials, copy the ltutorialsfolder to your local
|3dsmax8 installation.

Managing Architectural Desktop
Data in 3ds Max

Now that you've had a chance to use the File Link
Manager with AutoCAD drawings, let’s explore
more tools for handling Autodesk Architectural
Desktop data using a small office layout. You will
learn how to substitute for Architectural Desktop
blocks in 3ds Max, how to manage the substitute
objects, and create a rendering.

Substitute for Architectural Desktop blocks:

1. Start Architectural Desktop, and choose File
menu > Open.

Find the |tutorials|small_office folder on your
hard drive and highlight smal/ office.dwg, then
click Open.
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2. Minimize Architectural Desktop and start

3ds Max.

. Choose File menu > File Link Manager.

. On the Attach panel, click the File button

and open small office.dwg from the
|tutorials|small_office folder.

e nk ansger S

.t’-‘n.ttach| Files | Presets |

- File... L

mall_Office’Small Office.dwg

Preset; I ﬂ

v Rescale
Inzaming file units: Ilnches 'I

Select Lapers to include... |

Altach this file |

. Turn on Rescale and make sure Incoming File

Units are set to Inches and then click the Attach
This File button.

If this is the first time you have used File Link
Manager, you will see the File Link Settings:
DWG dialog. Accept the defaults by clicking
OK.

When the scene data is loaded, you will see a
shaded 3D view of your Architectural Desktop
scene.

. On the Layers list, click the down arrow to

see the list of layers you have inherited from
Architectural Desktop.

. Click the eyeball symbol next to the

A-Glaz-Curtlayer name to hide this layer in
3ds Max.

= e o nar et e i v o
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&, Click the Arc Rotate button on the
viewport navigation controls, and drag your
mouse in the viewport to adjust your view
so you can see all the blocks. Right-click
the Perspectivelabel in the upper left of the
viewport. Choose Wireframe. Right-click the
Perspectivelabel again and turn off Show Grid
to simplify your view in the viewport.

9. Select one of the chair shapes in the larger part

of the office.



A three-arrow axis tripod is displayed at the
insertion point of the chair block.

10.With the shape selected, click Modify panel
and choose Substitute from the Modifier List.
In the Parameters rollout, click the Select XRef
Object button.

Dpen File x|

Histon: | C:\Program Files'vutodesk.YIZ 2006utorislhsmal_offic= =
Look jre | =3 small_office -| & e E-

I8 manager chair maxc

i overhead flourescent.max
B small_Office.max

B stancing lamp.max

1 warkstation.max

Thumbnail

File name: — [admin chair max

o] _m
Cancel

Files oftype: ~ [Autadesk VIZ (e =

An Open File dialog is displayed. Choose the file
admin chairmaxin the |tutorials|small office
folder, and click Open.

Note: Only a single object can be used as the
substitute when using the Substitute modifier.
For example, let’s say the admin chair was made
of three components; the cushions, the frame
and casters. You could only use one of those
objects as the Substitute modifier replacement.
If you run into this problem, attach all three
components together to form a single object
first, then use it with the Substitute modifier.

Managing Architectural Desktop Data in 3ds Max

11.An XRef Merge dialog is displayed. Highlight
the secretarial chair in the list and then click
OK.

21
FSat—————————————
@& flphabetical
" By Type
£ By Calor,
rList ypes —————————
v Geometry All
¥ Shapes Maone
IV Lights Irvert
¥ Cameias
¥ Helpers
. I _'I I~ Groups
Al | Hane | et |
¥ Display Subtree [~ Case Sensitive
[ Select Sublree L w

You might encounter the Substitution Question
dialog at this point, asking if you want to assign
the substitute object’s material to this object.
Click Yes to continue.

Several instances of a 3D secretarial chair appear
in the proper location and orientation in the
viewport. All of the 2D block representations
of the chair have been substituted.

12.Repeat the previous steps, but this time

substitute manager chair maxfor the remaining
chair shape in the smaller office.
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1 3. Use the Arc Rotate tool to tilt the view so
that you are almost looking directly down from
the top of the office area and then substitute
workstation.maxfor the 2D desk blocks.

The 3D workstations come in and the 2D
blocks disappear as before - but now there is a
problem. The origin point of workstation.max
does not correspond to the insertion point

of the Architectural Desktop chair block, so
that the workstations appear to be hanging off
the edge of the floor slab. This is a common
situation, in which you will wish to adjust all
the substitute objects in relationship to the
original objects you replace.

Adjust the position of substitute objects:

. . Click the Select Object button on the

toolbar to turn it on. Click any portion of the
3D workstation to select it.

Make sure you selected the workstation and not
the chair!

2. Right-click the 3D workstation object, and

choose Move from the quad menu.

The Transform gizmo appears.

3. Move the cursor to the square between the X

axis and the Y axis arrows on the Transform
gizmo, until the horizontally-aligned square
turns yellow and your cursor changes to a black
crossed-arrow shape. This means that you can
move the object in any direction on the XY
plane. Hold the left mouse button down and
drag the 3D workstation until the admin chair
is centered behind the main work surface, and
then release the mouse button.
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reasonable height value for the light fixtures,
such as 8’6”.

Not only is the workstation aligned properly, The light fixture blocks both move to 8°6”
but all the other workstations are aligned above the floor.

correctly as well. ’i
5. Open the Utility panel and choose Asset

Use the Asset Browser to drop in overhead lights: Browser.
Since the Substitute modifier is only able to xref 6. Browse to the |tutorialslsmall_office folder.
one object and that object cannot be a light source, Left click and drag overhead fluorescent. max
you're going to have to use a different method to from the Asset Browser to the scene. Release
bring lights into the scene. the mouse button.
1. With Move still active, select one of the yellow e =lalx
llght ﬁxture blOCkS. R > ] g JAddress‘ Jram Filesiautodesk viz 2006torisisismal_officel, ] E
. . ¢ Autadesk Licens Manager | B
2. Select Customize menu > Units Setup and turn (3 e 00
g animations 5
on US Standard. From the measurement style S8 sk
drop-down list, choose Feet w/ Fractional B oo Sl Dicm . ORIGINAL Gl Sl Dfce
{2 drivers
Inches. Ug o
-2 forts . -
ﬁ' =) hau; & i
: . . . -2 html
3. Adjust your view with Arc Rotate so you 3 maves
. . -] maps Small_Office.dd ORIGINAL Small..  Small Office Mat
see more of an elevation view of the office. e
- meshes
-1 plugefg
23 plugins = : -
B previews Small_Office.dwg  Finishes. Flooing...  Small Office Mat
-1 renderpresets
{0 seenes
j=p - - -
2 sounds
-1 stplugs
-0 tutorials
" designviz admin chaitmax  managsr chai.max  overhead floures.
{1 full_house: —
{7 interior_design
(23 radiost e
w3 U
1 wpost _'Ll -
K} » Smal Dffice.max  standing lampmas  wokstalion max |
. | |, - [15tarp |
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In the Z: coordinate display field, enter a
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7. Choose Merge File and place the fixture and
light source.

Don’t worry about rotating the overhead
fixtures 90 degrees. They will work better for
us in this orientation.

You don’t have to be precise about where you
place the fixture. You'll reposition it next.

. Drag and drop standing lamps:

8. =/ On the main toolbar, click the Align The office also contains blocks for four standing
button and then choose one of the original lamps. You'll use the same technique to drag them
overhead fluorescent blocks. into the scene and position them.

Align Selection (Layer:tut_Lighting) ' 1. From the Asset Browser, select standing
lamp.max.

2. Left click and drag it into the scene, as you did
the overhead fluorescent. maxfile.

3. Choose Merge File and place the standing lamp.

The Align Selection dialog is displayed. .
4, 1| Click the Align button and then choose

the standing lamp block in the smaller office,
on the left.

9. In the Align Position (World) group, turn on
the X, Y and Z Position switches and make sure
that Pivot Point is active in both the Current

and Target Object groups. 5. In the Align Position (World) group, turn on

only the X and Y Position switches and make
Center active in both the Current and Target
Object groups. Click OK.

10.Repeat these steps to drag a second overhead
fluorescent light and align it to the other
overhead fluorescent block.



The first standing lamp is added to the scene.

6. Repeat these steps to add standing lamps to the
other three standing lamp blocks.

When you see the Duplicate Material Name
dialog, choose Use Scene Material.

Now we have Architectural Desktop geometry,
new 3D geometry substituting for our blocks and
lights added to the scene. So we have all we need to
create our first rendering.

Create a rendered image, and correct the lighting:

1. In 3ds Max, adjust the perspective view of the
scene so that you have a nice view of the whole
office area.

2. @ On the toolbar, click Quick Render.

A new window appears, with Perspective, frame
0 (1:1)1n the title bar. This window is called the
Rendered Frame Window. In a few seconds, a
rendered image of your scene appears against a
black background.

Managing Architectural Desktop Data in 3ds Max 145

Note: The Quick Render button simply renders
the active viewport using the rendering
parameters that have already been established.
You will learn in a later tutorial about how to
fine-tune these parameters to get the precise
rendering effects you want, but for this lesson
we will just stick to the defaults.

The image is nice, significantly easier for a client
to understand than the simple Architectural
Desktop drawing we started with. But now that
we have object substitutions taking place and
can see the lighting effects, we see problems.
The middle workstation in the larger room and
the manager’s workstation in the smaller room
aren’t getting enough light.

We need more overhead fluorescent fixtures.

. Select both of the overhead fixtures and turn on

Select and Move if it’s not already active.

. While holding down the SHIFT key, drag the

overhead fixtures along the X axis until the
right hand light is centered between the two
original lights. The light in the small office is
placed over the desk.
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5. Click OK in the Clone Options dialog.

6. A g Render the scene again by clicking Quick

Render.

Summary
To sum up what this lesson has covered:

You can substitute linked Architectural Desktop
objects and blocks with replacement geometry
using the Substitute Manager utility.

You can adjust the position of replacement
objects so that all instances of the objects are
correctly positioned.

Sharing Materials with
Architectural Desktop

As you will learn in other tutorials, 3ds Max
contains powerful tools for creating, adjusting,
and assigning materials to objects in 3ds Max

scenes. But the rendering materials you can
create in 3ds Max are not just for using within
your 3ds Max scene; they can be shared with
Autodesk Architectural Desktop and assigned
to Architectural Desktop objects so that other
members of the design team can share the same
material.

Set up the lesson:

In order to complete this lesson, you will have to
overwrite the original drawing file so that your
changes can be reloaded into 3ds Max. This will
mean that others will not be able to complete the
tutorial as you have. This is why you begin the
tutorial by making copies of the supplied files,
and renaming them. Make sure you keep them in
the same directory so that required bitmaps are
available during the lesson.

Using Windows Explorer or My Computer,
locate the |tutorialslsmall officel folder.

Make copies of the files original small

office material.dwgand original small office
material.drfin the same folder, and rename the
copied files small office material. dwgand small
office material.drf; respectively.

Assign materials to objects in 3ds Max:

This time, you will start in 3ds Max with a more
developed version of the small office you worked
with before.

1. Start 3ds Max.

2. Choose File menu > Open and browse to the
|tutorials|small_officel folder. Change the Files
Of Type to VIZ Render (.drf) and open smal/
office material.drf.

If you see the File Load: Units Mismatch dialog,
choose to Adopt The File Unit Scale and click
OK.



A shaded perspective view of the small office.

3. From the main menu, choose Rendering >

Material/Map Browser.

Material,‘-"Map Browser - 3dswiz.mat ] 3]
| Hane
— o @ | K
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& Background_Falls [Falls.jpg) _I
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4. In the Browse From group, turn on Mt/ Library
and in the File group, click Open.

The Open Material Library dialog opens.

Browse to the |tutorials|small_officel folder

and open small office material.mat.

Sharing Materials with Architectural Desktop

Map Browser - Small Office Material. =1ol=|
[l [Wane
@ Hardwood floor [ Architectural | ﬂ
& Light blue textured paint [ Architectural | J
@ Material #1 [ Architectural )
i Material #27 [ Architectural |
— Browse Fram: — | @ Material #28 [Architectural )
& bt Library @ Material #29 [ Architectural |
7 M Editor i@ Material #32 [ Architectural |
~ Activae Slat @ Material #33 [Architectural |
 Gelected @ Material #34 [ Architectural |
~ Scens @ Material #35 [ Architectural |
 New @ Material #36 [ Architectural |
- g mater!a: E; {jrc:lectural }
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¥ Matsiials @ Material #39 [ Architectural |
[¥ Maps . @ Material #40 [ Architectural |
I Incompatitle @ Material #47 [ Architectural |
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~ Renderer @ Material #43 [ Architectural )
" ToolPalette || g Material 144 [Architectural ]
® Both @ Material #45 (Architectural )
% Aot Only @ Material #46 [ Architectural |
. @ Material #47 [ Architectural |
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Open...
Merge...
Save..
Save Az
Al E=

5. ﬂ In the Material/Map Browser, click the
View Large Icons button and turn on Root Only
in the Show group, if it’s not already active.
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EMaterial,.-"Map Browser - Small Offic - IEllil
| [Mane
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The materials from the library appear as

large samples. If you want, you can resize the
Materials/Map Browser dialog so more samples
appear and you won’t have to scroll as much
when choosing the materials to apply in your
scene.

. Scroll through the material samples until you

find Rug pattern. Left-click and drag the
material to the orange rectangle on the floor.

As you drag the material to the scene, watch
for the object tag, Layer:_tutl-Rug.0I next to
your cursor. This means that if you release the
mouse button, the material will be assigned to

that object in the scene. “Drop” the material
onto the object by releasing the mouse button.
Repeat the process by dragging Hardwood
floor over the blue object, Slab<Standard>Slab,
and then release the mouse.

The objects in the viewport change color to
reflect the new material assignments.

7. h On the main toolbar, click the Quick

Render button.

The rendered image reflects the new materials
assigned to the rug and the slab.

The image looks promising, though the

glass and the interior partition still show the
materials assigned to them in Architectural
Desktop, and are not the color we would like
to see. You could continue assigning materials
to the glass and the partition in 3ds Max, but
that raises a workflow issue. It is logical to



assign a fanciful pattern to a rug in 3ds Max
strictly for visualization purposes. Likewise, it
is convenient to assign a wood material to the
Slab object in 3ds Max, though you would not
specify that material for a slab in Architectural
Desktop. But if you assign new materials to the
glass and interior partition only in 3ds Max,
you are losing an opportunity for others to
use the same material you are using, or to
automatically be aware of our choice when they
access the Architectural Desktop drawing.

. Close the Rendered Frame Window containing
the rendered image.

9. Minimize 3ds Max to get it out of the way.

Edit an Architectural Desktop material definition:

1. Start Architectural Desktop and choose File
menu > Open.

Browse to the |tutorials|small_officel folder
and open small office material.dwg.

. In Architectural Desktop, choose Main menu
> Format > Style Manager to display the Style
Manager dialog. In the explorer view on the left
of the dialog, expand Multi-Purpose Objects
and then expand Material Definitions to view
the materials that have already been defined for
this drawing.

|

File Edit Wiew

IR A AN W 4
E1-EP Small Office Material dwg
] Architectural Objects
-7 Documentation Objects
E-{] Multi-Purpose Objects
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4 Classification Definitions
D——H Layer Key Styles
-} Mask Block Definitions
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3. Right-click Material Definitions, and choose

New from the menu. Overwrite “New Style”
with New Glass for Curtain Wall, and press
ENTER to give the new material a recognizable
name.

g Style Manager x|

File  Edit  Wiew
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DR Do (& EmalRe
&P smal Office Material.dwg Style
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Double-click New Glass for Curtain Wallin the
right pane to display the Material Definition
Properties dialog. Open the Display Properties
panel. On the General Medium Detail line,
click the Style Override box to display a Display
Properties dialog, and go to the Other panel.

LU|Material pefinition Properties - Mew Glass for Curtain Wall x|
Ganarsl Display Fropebes |
Diply i [ Dispioy Paoguety Sorce | Swenvenids | | &
I8 Rereral Diawing Diedoudt
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5. Under Surface Rendering > Render Material,

the current selection is *NONEX. Click the
down arrow to see a list of render materials
that have been defined in this drawing. You
will see New Glass in the list. Choose New
Glass to make it a component of the New
Glass for Curtain Wall material definition in
Architectural Desktop. Click OK to confirm the
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choice, and OK again to dismiss the Material
Definition Properties dialog.
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6. Repeat steps 3-5 above to create a new material
definition named 7éxtured Blue Interior
Painted Wall, and assign the Light blue textured
paint rendering material to that material
definition. When complete, press OK on the
Style Manager dialog to dismiss it.

Now small office material.dwg contains two
new material definitions that are available
for use, but these new materials have not
been assigned to any Architectural Desktop
components. You will do that in the next
procedure.

Assign the material definitions to Architectural
Desktop object components:

1. In Architectural Desktop, click the Interior
Partition - Paintedwall object.

. Right-click the wall and choose Edit Wall

Style from the menu to display the Wall Style
Properties dialog. Confirm that the Materials
panel is active.

jllwall Style Properties - Interior Partition -Painted

General | Endcaps / Opening Endeaps | Components  Materiaks | Classifications | Display Praperties |

Ceamet Ntz Dt |

Unnamed Pain Flat Lavendsr =l
Shiinkwrap

Mew Glass for Curtain wall
Original Glass for Curtain wall
Paint.Flat Green

Paint Flat Lavender

Click the Paint.Flat. Lavender material
definition that is currently assigned to the
Unnamed component. Choose Zéxtured Blue
Interior Painted Wallfrom the drop-down list
to replace the old material definition with the
new one. Click OK to confirm the change of
material definition assignment.
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The partition changes to a blue color, reflecting
the change in material.

. Click the curtain wall, and then right-click

it and choose Edit Curtain Wall Style from
the menu to display the Curtain Wall Style
Properties dialog. On the Materials panel,
change the material definition assignment for
the Default Infill component to New Glass for
Curtain Wall.

[i|curtain Wall Style Properties - Standard

General | Design Rules | Overides  Materials | Classifications | Display Properties |

Campanent | Material Definiion |
Default |nfill

Default Frame
Dfault Mulion

| Oviginal Glass for Cutain wal

wall
Original Glass for Curtain W all
Pairt Flat Green
Pairt Flat Lavender
Standard
Teshured Blue Interior Painted 'Wwall

Click OK to confirm the change in material
assignment.
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The glass panels in the curtain wall object
change to a noticeably more transparent
material, while the other components remain
the same color.

. You have finished with small office

material.dwg. Save the drawing and exit.

View the newly assigned materials in 3ds Max:

1. Press ALT+TAB and choose 3ds Max to switch

between applications.

We want to reload the link between
Architectural Desktop and 3ds Max as in
previous lessons.

This will update the linked geometry and
materials with our recent changes to the
drawing.

. From the File menu, choose File Link Manager

to display the File Link Manager dialog. Make
sure Show Reload Options is turned off and
click Reload. Close the File Link Manager
dialog.
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The partition turns blue and the glass in the
curtain wall turns more transparent as the
material definitions and assignments from the

linked Architectural Desktop drawing override

the previous materials and assignments. The

materials for the slab and the rug do not change,
because these objects in Architectural Desktop

have no rendering material assigned to them.

Note: If you see a question mark (?) displayed
next to the linked file’s name in the File Link
Manager, it means that the linked file is “lost”.

In this case, you should click the file name and

then click the folder icon to browse for the
“lost” file. This can occur if you changed the
drive location where 3ds Max is installed. The

sample files assume an installation using default

drive paths.

@ On the Rendering toolbar, click Quick

The rendered image reflects both the materials
that were originally assigned in 3ds Max and
those that are saved with the Architectural
Desktop drawing.

Common File Link Troubleshooting:

If your final rendering looks like the previous
image, you didn’t run into any of the possible
problems you could have encountered while
working on this tutorial. Here are a few of the
problems you may have run into at the end during
the File Link Reload stage as well as their solutions.

+  Common File Link problems include:

If nothing happens when you click the
Reload button in the File Link Manager
dialog, it probably means you forgot to save
your drawing file in Architectural Desktop.
When a linked file is updated and saved, the
File Link Manager will show a red flag in the
icon to the left of the linked files name.

x

Attach | Files | Presets |

Lirked filas:

[& C:\Program FilesiAutodes

? 200N batarialzySmall_

A | o

Feload Detach... |

™ Show Rieload options

This linked file has been saved and will Reload
successfully.

Another reason a Reload could fail is
because the File Link Manager can’t locate
the file in the location specified in the File



Link Manager, perhaps because the file was
renamed or moved. If the linked file is has
been renamed or moved, a question mark
(?) is displayed next to the linked file’s name
in the dialog. In this case, you should click
the file name and then click the folder icon
to browse for the file.

Linked files:

This linked file is lost.

After clicking the Reload button on the
File Link Manager dialog, the model
appears to get compressed and becomes
indecipherable.

L/

z

L

This is caused by incorrect System Unit
Settings. If, when you first opened the smal/
office materials.drtfile in 3ds Max, you were
shown the File Load: Units Mismatch dialog,
you chose Rescale The File Objects To The
System Unit Scale. You should have chosen
the Adopt The File’s Unit Scale setting.

Summary
To sum up what this lesson has covered:

+ You learned to assign materials in 3ds Max
by dragging them from a panel of the
Material/Map Browser to an object.

Site Planning

+ You edited object style definitions to
override the material definitions that certain
components used, and replaced them with the
new material definitions you created.

+ You used the File Link Manager to combine
the rendering materials from Architectural
Desktop with the materials you assigned
in 3ds Max, and used this combination of
materials in your revised rendered image.

Land Development

In this tutorial, you will construct a design for a
specific site, the Marin County Civic Center. This
tutorial asks the question, What if Frank Lloyd
Wright had access to design visualization software?
How could he have used it in his design process?

Frank Lloyd Wright was famous for his horizontal
and cantilevered structures inspired by the
American Midwestern prairies. The Marin County
Civic Center is a fine example of this, with two
long horizontal spans radiating from a central
domed hub, bridging the hillsides. You will follow
Wright’s design process and create two long boxes
to represent the exteriors of the buildings.

You will pretend you are the famous architect,
creating the design for the Library, Hall of Justice,
and Administration buildings. You will create a
virtual model of your design including the terrain
of the site, and then add lighting and animate a
fly-around of your design.
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You will start by importing a 2D AutoCAD
drawing of contour lines. You will use the terrain
object to generate a virtual 3D model of the site.
You will then build a conceptual design model of
the proposed building and fly a virtual camera to
circle the design.

Skill level: Beginner to intermediate

Time to complete: 2 hours

Features Covered in This Tutorial

After completing this tutorial, you should be able
to:

+ Importa 2D AutoCAD file.
+ Create a contour model using Terrain objects.

+  Apply materials to the terrain.

+  Model a massing study using primitive objects.

+ Animate a fly-around of the design.

Tutorial Files

All the necessary files to do the tutorials can

be found on the Tutorial Files CD, in the
|tutorials|landfolder, unless otherwise specified.
Before doing the tutorials, copy the ltutorials
directory from the CD to your |3dsmax8local
installation.

Importing the AutoCAD File

There will be times when the drawing necessary
for a project has already been created and you
need to import it. In this case you will be using an
AutoCAD DWG file that consists of contour lines
needed to create the terrain. The drawing and
aerial photograph of the site have been provided
by the Marin County Department of Public Works.

Note: The drawing used here is a simplified version
of the real topographic file. It is a “lightweight”
file so it is easier to learn from. In the real world,
these type of files will take a longer time to open
and navigate.

Setup the defaults:

3ds Max is a product used in many industries. You
can choose some custom settings provided for the
Design Visualization customer.

1. On the Customize menu choose Load Custom
UI Scheme.

2. Load modulartoolbarsui.ui

This is a user interface that displays such
toolbars as the Layers toolbar.

Import the AutoCAD file:

1. On the menu bar, choose File > Import.



2. In the Select File to Import dialog, change the
Files of Type to All formats and navigate to the
ltutorials|land directory on your local hard
disk.

You could also change the Files of Type to DWG
rather than All formats, either method will
work in this case.

3. Highlight 3Aills.dwgand click Open.

The AutoCAD DWG/DXF Import Options
dialog appears. Here you can make adjustments
and set options for the file you are importing. In
this case you don’t need to make any changes,
so just click OK.

Import the AutoCAD DWG file

4, Now you can see the contour lines in the
viewport.

Navigate the viewport:

1. In the viewport navigation controls,
click the Zoom button. Try to zoom into the
viewport.
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You can also zoom with the wheel of

your mouse, if you have a middle wheel.

If you don’t have a wheel, hold down
CTRL+ALT+middle-mouse button to zoom
instantly.

. ¥/ In the viewport navigation controls, click

Arc Rotate Selected.

In the viewport, a yellow orb appears.

. Move the mouse inside the yellow circle and

press to rotate the viewport.

In the illustration, you can see the three hills
that compose the building site and a yellow
object indicating north. You can also see
the "blank spots" in the contour where the
buildings are today.

The topographic survey information comes
from after the building was built.

Three-quarter view from above
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4, Zoom and rotate so you can see the hills from

ground level. This will give you an idea of the
profiles of the hills.

View from the ground

Press SHIFT+Z on the keyboard to undo the
viewport rotation.

The viewport returns to the previous view.

Repeatedly press SHIFT+Z to undo viewport
changes until you are back to a three-quarters
view from above the three hills.

There are separate Undo stacks for each
viewport.

Create the contour lines:

When you do your own projects, you might not
have access to a DWG contour line file, like this
one. It’s not too hard to make your own. You
can load an aerial photo of the site into the Top
viewport as a viewport background, then draw
contour lines using the 3ds Max Line tool. After
you have drawn the contour lines you can raise
them up off the ground by typing the elevation
into the Z field of the Coordinate display. You
can get this elevation information from survey
data. This is a long and tedious process, so
we're not asking you to do this as part of this
tutorial. Instead we provide you with a file of
contour lines at the correct elevations.

Creating the Terrain

In this section, you will use the Terrain object to
turn the contours into a geometric object.

Set up:

Continue from the previous step, or open the
tutorial file |tutorials|land\make_terrain.max.

Create a new layer:

1.

3l

=

Layer.

On the Layers toolbar, click Create New

Tip: If the Layers toolbar isn’t displayed,
right-click a blank area of the main toolbar,
then choose Layers.

. Name the New layer Terrain, and then click

OK.
You have just created a new layer called Terrain.

Whatever you create next will be on that layer.

Create the terrain:

10n the toolbar, click the Select by name
button.

. From the list choose the object names Layer

820_01.01 then click Select.

The object name Layer 820_01.01 is displayed
in the Name And Color rollout on the Create
panel. The object is named based on its
AutoCAD Layer name.

. In the Create panel > Geometry, click the

drop-down arrow next to Standard Primitives,
then choose Compound from the list.



4, In the Create panel, Object Type rollout click
the Terrain button.

If the Terrain button is unavailable, be sure that
you have selected a spline object first, such as
Layer 820_01.01.

After a brief wait, the terrain appears in the
viewport.

Terrain object

A colored surface has been built on the contour
lines. Don’t worry if your terrain is a different
color than that one illustrated here.

5. In the Create panel, scroll down (if necessary)
to the Pick Operand rollout, and click the Pick
Operand button.

6. Press H on the keyboard to display the Select
By Name dialog, and then choose the object

named Layer 800_.01.01 to add this set of
contour lines to the Terrain object.

After a moment, adds the splines of that object
to the Terrain, building additional faces.
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7. Scroll down to the Display group and turn on

Both.

Now the viewport displays both the terrain
surface and the contours.

Both contours and terrain displayed

. @ Click the Arc Rotate Selected button and

rotate the viewport so you can see some of the
side of the model.

. In the Form group, turn on Graded Solid.

If you look carefully, you will notice that the
surface now has a solid base extended from it.
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Adding a Material to the Terrain

Now you have a single color landscape. In the next
few steps, you will apply a textured material to
the terrain. You'll use a bitmap based on an aerial
photo of the site.

+ Open ltutorials|landladd _terrain_
materials.max.

Create a material:

Graded solid .
raaed sofl 1. Go to the Customize menu > Preferences. In

the Texture Coordinates group, make sure Use

10.0ne of the objects in the viewportis a yellow Real-World Texture Coordinates is turned off.

box with a yellow arrow. Rotate the viewport so

that this object is on the left and the arrow is This preference is useful when you're working
pointing up, as shown below. with textures that can be measured, such as

bricks or ceramic tiles. You'll be working
with a texture that is irregular and requires a
traditional approach where you’ll be making
some adjustments at the UVW Map level.

2. Press M to open the Material Editor.

The Material Editor appears as a floating
window.

3. In the Material Editor, look at the material
sample in the top left slot, which is already
highlighted. Name this material Terrain by
typing in the name in the field to the right of

Convert to Editable Mesh: the eyedropper.

Once you've created your terrain, you can collapse 4, In the Material editor, on the Anistropic Basic
it from a parametric object to an editable mesh or Parameters rollout, click the Diffuse color
editable poly object. This will speed up viewport swatch.

performance and file load times. The color selector appears.

1. With the terrain object selected, right-click to

launch the quad menu. 5. Change the color of the material so it’s a light

green. Here we've used RGB values R144,

2. On the Transform quad highlight Convert To: G188, and B44. Click Close to choose the color.
> Convert to Editable mesh

3. Save your file as myterrain01l.max.

Next you will add some materials to make your
terrain more realistic.



Simple color material

Assign the material to the terrain:

1.

Drag the material from the sample sphere to the
Terrain object in the viewport.

The green material appears on the terrain. Any
changes you make to the material will now
show up in the viewport.

. Click the Diffuse color swatch again, and

change the color from a green to a sand color.

Here we use RGB value R222, G199, and B123.

Rec: IS T [[222 :|
Green: I [T |[T59 |
Blue: [ [123" 2

Color selector RGB values

Notice that the material sample now has
filled-in corners to show that the material is
active, and in the scene on the selected object.
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Filled corners

Next you will add a bitmap to the material.

Add a texture bitmap:

There are many ways to obtain a nice texture on
the terrain. You can add color using the Color By
Elevation rollout, or use an aerial photo if one is
available. To paint a texture, take a screen capture
(Print Screen) of the Top viewport of your model
and then paint it in Adobe Photoshop or other
paint program.

In this case, we've taken a black and white aerial
photo of the site, and then tinted it with a paint
program.

Painted aerial photograph

1. Click the blank button to the right of the
Diffuse color swatch, then pick Bitmap from
the list. Navigate to |tutorials|/landand choose
painted_aerial.bmp.
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A thumbnail of the file is displayed in the
browser.

. Click Open.

The sample sphere now shows the material with
the texture.

. |E Click the Show Map In Viewport button

in the Material Editor.

There is a delay, then the terrain turns a
gray color. The map doesn’t show up in the
viewport, because the terrain doesn’t have
mapping coordinates assigned yet.

T
o
T
|
|

Add mapping coordinates:

. To add mapping coordinates, select the terrain,

then on the menu bar choose Modifiers > UV
Coordinates > UVW Map.

The terrain is now textured with the painted
aerial bitmap.

. In the modifier stack, expand the UVW

Mapping entry by clicking the black button
marked with a white plus sign. Click Gizmo.

Modifier List j

& B Uvw Mapping
- Gizma

Editable Mesh

. On the Modify panel, scroll down to the

Alignment area and choose Bitmap Fit. Select
painted_aerial.bmp.

Now the proportions of the UVW mapping
gizmo match the selected bitmap.

Something is still wrong, however. The map is
the right proportion, but it’s too big. You can
change that by scaling the gizmo, or simply
changing its length and width.

Adjust the mapping:

1.

In the Parameters rollout change the length for
the mapping gizmo to: 180°1".

. Change the width of the gizmo to 203°2".
. In the Material Editor, turn off Tile for U and V

for the material by turning off the Tile boxes.



Turn off tiling and resize the gizmo

Now the texture is smaller and doesn’t tile. The
sand diffuse color is visible beyond the frame
of the texture bitmap. The mapping coordinate
is the correct size now, but still it needs to be
registered, or lined up, with the terrain. You'll
use a trick to do this.

Align the gizmo with the terrain:

1.

Activate the Top viewport. Click the Min/Max
Toggle or ALT+W on the keyboard if you only
have a single viewport displayed. Click Zoom
Extents if your top viewport is zoomed in too
far.

Press H to Select By Name, then select the
object Layer 800_01.01.

On the toolbar, click Select And Move.

Notice the Z height for the object in the
coordinate display, on the Coordinate display
in the status bar.

. On the coordinate display, in the Z field type 9°,

and press Enter.

You've just raised the elevation lines up slightly
above their previous position. They are now
visible above the terrain.

. Click the terrain to select it in the viewport,

then choose the UVW Mapping Gizmo
sub-object level in the modifier stack.

Adding a Material to the Terrain

. Now drag the transform gizmo to move the

mapping coordinates so the texture registers
with the visible terrain lines.

The map moves beneath the stationary terrain
lines.

Use contour lines to align the terrain texture.

. Once you're satisfied with your mapping, select

the Layer 800_01.01 object and set its Z height
to 6’. This will get it out of the way.

The terrain lines are no longer visible.

. Rotate the Perspective viewport and zoom in so

you can see the terrain with the texture.

Terrain with texture

Save your work:

+ Save you file as myterrain_textured.max.

161
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Your site is complete, and you can now begin
conceptual modeling.

Conceptual Modeling

Frank Lloyd Wright was famous for his horizontal
and cantilevered structures inspired by the
American Midwestern prairies. The Marin County
Civic Center is a fine example of this, with two
long horizontal spans radiating from a central
domed hub, bridging the hillsides. You will follow
Wright’s design process and create two long boxes
to represent the exteriors of the buildings.

You'll freeze the terrain layer so you can
concentrate on your design. Then you will create
objects to represent the exterior masses of the
buildings. You will add details for the roofs, a deck
in the shape of a ship’s prow, and a tower. You will
use material map tiling to play with the design for
the repetition of arches that create the sunscreen
and the parapets.

Adding the Buildings (page 2-162)

Adding the Roof (page 2-165)

Adding the Arches (page 2-168)

Adding the Prow and the Spire (page 2-172)
Adding the Arcade (page 2-176)

Adding the Buildings

First, you'll freeze the terrain layer so you can
concentrate on building design. Then you will
create objects to represent the exterior masses of
the buildings. You will add details for the roofs,
a deck in the shape of a ship’s prow, and a tower.
You will use material map tiling to play with the
design for the repetition of arches that create the
sunscreen and the parapets.

To begin the building, you begin with a long box
that you will position as a bridge between two of
the hills. You will experiment, changing its length
and width by eye to fit the site. You will clone the
second building from the first, rotating it into
place fill the available space.

You will not be directed to make the objects an
exact size. The modeling will all be done "to taste”
rather than to precise dimensions.

Set Up:

+ Continue from before or open
ltutorials|land|add_buildings.max.

Create a new layer:

£

1. On the Layers toolbar, click Create New
Layer.

2. Name the New layer Civic Center, and then
click OK.

You have just created a new layer called Civic
Center.

Whatever you create next will be on that layer.

Create a box:
1. On the Create panel, click the Box button.

The button turns yellow to show it is active and
ready to create.



2. Dragout a box on the grid in the viewport next

to the terrain, as shown below.

e

Create a box

The dimensions of the box are not too
important, since you will adjust them once the
box is over the site. Here we’re using a box
approximately 10’ x 90’ x 10’.

The dimensions of the box are not too
important, since you will adjust them once the
box is over the site. Here we’re using a box
approximately 10’ x 90’ x 10’.

. % To change the color of the box to a sandy
color, click the Layer Manager button on the
Layers toolbar. Then in the Layer Manager
dialog, click the color box for the Civic Center
layer.

If necessary, change from the Default palette
to AutoCAD ACI palette, then select ACI #31,
as shown below.

# AutoCAD ACI palette

W Azsign Frandom Colors Curient Colar:

7
E
i
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4. Click OK to close the color selector. Click the
X button at the upper right to close the Layer
Manager Dialog.

5. Rename the box object Hall of Justice by typing
the new name in the Name and Color rollout.

6. Right-click the viewport label and turn on
Edged Faces.

The viewport changes to edged face mode.

7. In the Parameters rollout change the Box
parameters to:

+ Length Segs=3
+ Width Segs=2
+ Height Segs=4

Tip: Use the Tab key to move from field to
field while typing.

You'll see the segments update in the
viewport.

The four height segments will represent the
four floors of the building.

8. Press F4 to turn off edged faces.

Now that you know the edges are there, you
don’t need to see them.

Tip: Learn the keyboard shortcuts and then use
them to speed your workflow.

Position the box using move and rotate:

+
1. F On the toolbar, click Select And Move.
Press G on the keyboard to hide the grid.

2. Drag the transform gizmo arrows to move the
box over the terrain. Move the box in the Y
direction until it is over the small hill as shown
below.
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Move the building over the terrain

. Rotate the box about the Z-axis using the

Transform gizmo . Rotate the box so it spans

the hillside like a bridge.

. Adjust the height of the box, so it sticks up

slightly from the top of the hills.

The building spans the northern hills

. Hold down the SHIFT key and then rotate the

box again. This time a clone of the first box
appears. In the Clone Options dialog choose
Copy. Name this new box Administration
Building.

Copy the building

. Move the Administration Building so it spans

the two hills on the left. Adjust the dimensions
of the box so this bridge is a bit taller than the
first one. These hills are higher and closer
together, so this box needs to be a bit shorter.
Adjust its dimensions as you like. Position the
building so it intersects with the first one a little.

Move so the buildings intersect

. Rotate the viewport so you can see what you're

making from another perspective. Rotate
around so you are looking from the west, as
shown below. Rotate all around the site so you
can see it from all sides.



Look at the buildings from another perspective

Adding the Roof

Set up:

+ Continue from before or open
|tutoriallland|add_roof max.

Add the library roof:

You'll use a cylinder and a hemisphere to create a
dome that will be the roof for the library. This is
situated at the intersection of the two buildings.

1. |E Zoom in so you have a close-up view of
the intersection of the two halls. Use Arc Rotate
Selected so you can see the tops of the two
buildings.

Adjjust the view

2. On the Create panel, Object type rollout, click
Sphere.

Adding the Roof 165

3. In the Parameters rollout for the Sphere, turn
on Base To Pivot.

You are going to create a sphere. The sphere’s
pivot point will be at its base, not it’s center.

4. In the Extras toolbar, turn on AutoGrid.

If the Extras toolbar is not visible, right-click
a blank area of the Main toolbar and choose
Extras.

Note: The same AutoGrid functionality can
be accessed on the Object Type rollout of the
Create panel.

5. Move your cursor over the Hall of Justice, then
press and drag out a sphere.

The AutoGrid temporarily creates a grid on top
of the object.

Tip: if you want the grid to remain rather
than disappear, hold down the ALT key when
creating the object.

Sphere built with AutoGrid

6. Name the object Library Dome.
7. Turn off AutoGrid.

Adjust the library roof:

1. In the Parameters rollout, turn on Squash, then
set Hemisphere to 0.75.

2. Lower the segments of the Dome=18.
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. Click the color swatch at the top of the Create

panel and change the color of the object to a
blue color. The illustration uses ACI 160.

Frank Lloyd Wright wanted this to be a golden
roof, but they couldn’t find a suitable gold that
would hold up outdoors, so the roof ended up
blue.

. Increase the radius so the dome overhangs the

walls, creating the eaves. Depending on the
angle between your two wings you may need
to move the dome so it covers both buildings.
Experiment with changing the radius and
hemisphere until you have a roof you like.

. |E0n the toolbar, choose Select and

Non-Uniform Scale from the Scale flyout.

. Use the transform gizmo to flatten the Dome

slightly in the Z axis.

Tip: In general it’s a bad habit to use
Non-Uniform Scale like this if you're going to
animate your model. In this case however, since
the building won’t be animated, this technique
is OK.

Flatten the dome using non-uniform scale.

. If necessary, move the Dome so it rests on

the Hall of Justice and intersects with the
Administration building. Use Arc Rotate to
view the result from several angles.

Tip: if you have viewport performance
problems, turn on Degradation Override by
pressing O (the letter “0”) on the keyboard.
When you rotate the viewports, they will switch

to box mode, and return to shaded mode when
you release the mouse button.

Faster viewport performance with degradation override

Shaded viewport when you release the mouse button

Turn off the terrain and contour layers:

For the next step, it will be easier to work if the
Terrain is not visible. You'll do this by using Layers.

1. % Click the Layer Manager button, then

in the dialog, click in the Hide column to the
Terrain layer. Also hide layers 800_01 and
850 _01.
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Turn off layers in Layer manager dialog

2. Click the Civic Center layer and then click
Current to make that layer the current layer.
Close the Layer manager dialog.

Now the terrain, the contour lines, and the
elevation text are hidden from view.

Turn off terrain layer

Now you can add the roof for the wings.

Create the roof for the wings:

The roof treatment of the wings will consist of
a pair of blue covers with a clear canopy in the
center. Wright envisioned an open-air atrium,

open to all four floors down the center of each long
building. You will create these using an extended

primitive, a Capsule object with AutoGrid.

Adding the Roof

é In the toolbar, turn on AutoGrid, if it
isn’t already.

. On the Create panel, click the drop-down arrow

next to Standard Primitives, and then select
Extended Primitives from the list.

. In the Object Type rollout, click Capsule.

. Move the cursor over the end of the Hall of

Justice object, then drag out a capsule.

Create a capsule using AutoGrid

. Name this object HOJ roof east.

. In the Create panel, turn Slice on and slice the

capsule from 180 to 0.

. Change the color of the roof to match the blue

of the library dome.

8. Turn off AutoGrid.

| +

« On the toolbar, click Select and Move,
then choose Local from the Reference
coordinate drop-down list.
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10.Move the capsule using the transform gizmo so
it covers one edge of the Hall of Justice object,
and intersects with the library dome roof.

11.Adjust the height and the radius of the capsule
so it covers the length of the building.

12.Right-click and pick Move if its not already
on, then hold down the SHIFT key and clone
a copy of this roof. Move so it covers the other
edge of the building.

13. Name this object HOJ roof west.

14.Select both HOJ roof objects and non-uniform
scale them on the local Y-axis to flatten them,
just like you did to the roof.

Remember, this is something you should avoid
if your model will be animated.

15.Use SHIFT+Rotate to create two more copies
for the roof for the administration building.
Name the new objects Adm Blg roof west and

Adm blg roof east. Be sure to choose Copy and
not Instance this time. Adjust the dimensions
of the new roofs as necessary.

You can create a clear canopy between the two
long, blue roofs, by making a cylinder, slicing
it, and scaling it, as you did earlier. Or you can
skip that step, since it doesn’t add much to the
conceptual design at present. Details like that
can be added toward the end, if you prefer.

16.Using Layer Manager turn the Terrain layer
back on.

Save your work:

+ Save your file as my_civic_center_with_
roof.max.

Adding the Arches

The next step is to cut out three arches from the
two buildings. You'll use a Compound Object,
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the Boolean for this task. You will create three 4. Move the cylinder so it is half in the terrain and
cylinders and then subtract them from the wings half in the building.
of the Civic Center. 5. Hold down the SHIFT key and clone a second

cylinder from the first.

Set up:
+ Continue from before, or open add_arches.max.

If you are continuing from before you'll need to
do the next steps. If you load add_arches.max
you can jump to the section below called
“Subtracting the Cylinders.” (page 2-170)

Lock the terrain:

1. Select the Terrain object in the viewport.

2. Open the Layer manager and click in the Freeze
column in the row labeled Terrain.

The Terrain turns gray. Now you can’t select it 6. In the Top viewport move the cylinders so they
inadvertently. extend beyond the buildings.

Create the cylinders:

You create some cylinders to use to cut holes in
your buildings.

1. On the Layer Manager. Select the Civic Center
layer, then click Current.

Now whatever you make will be on the Civic
Center layer.

2. Turn on AutoGrid if it isn’t already, and on the
Create panel, click Cylinder.

3. Create a Cylinder off the west side of the Hallof 7, In the Perspective viewport create one
Justice, as shown below. more cylinder to cut the arch through the
Administration Building.




170

Chapter 4: AEC

If you have loaded add_arches.max, the three
cylinders are already created for you.

Subtracting the cylinders:

Before you subtract the cylinders, you need to
increase the segmentation of the two boxes, so you
won't be creating long skinny faces. Once you have
increase the segments, you will use Booleans to
subtract the cylinders.

1.

Click the Administration Building object to
select it in the viewport.

Press F4 to turn on Edged Faces.

On the Modify Panel increase the Width
segments of the Box=8.

Repeat this process for the Hall of Justice object.
Press F4 again to turn off Edged Faces.

Now you will use Boolean objects to subtract
the cylinders.

Click the Administration Building object to
select it in the viewport.

On the Create panel, click the drop-down arrow
and choose Compound Objects from the list.

Click Boolean.

You have just created a Boolean object. It
consists of the Administration Building Object,
and is ready for you to add or subtract another
object. To do so, click Pick Operand B.

9. In the viewport, click the cylinder that is
intersecting the Administration Building
object.

The cylinder disappears and cuts an archway
into the building.

Boolean Subtraction

10.Open the Display/Update rollout for Boolean,
and turn on Result+Hidden Ops.

Now you can see a ghost image of the cylinder
operand and the hole that is the result.

Wireframe display of operand

If you make changes to the cylinder, the Boolean
will update with those changes. The next step uses
this feature to flatten and smooth the arches.

Adjust the Boolean object:

1. With the Administration Building still selected,
go to the Modify panel and select Boolean in
the stack.



2. In the viewport, move the Transform gizmo in
the Z-axis.

The entire object moves up and down.

3. Press CTRL+Z to undo the transform moves
and restore the building to the correct position.

4. In the Modifier stack, click the plus next to
Boolean and then click Operands.

5. In the Operands list in the Parameters Rollout,
check to see if B:Cylinder05 is highlighted. If
it is not, then click it.

6. Now in the viewport, move the Transform
gizmo.

The building stays put and the archway moves.

7. In the Modifier stack, click Cylinder to go to
the Cylinder sub-object level in the stack.

8. In the Parameters rollout increase the Radius.

9. Click Operand to return to the Operand
sub-object level in the stack, then in the
viewport move the red operand down on the
Z-axis to create a wider archway.

Tip: when working on Boolean objects like the
cylinder, click the name of the object to access
its parameters, and click Operand to transform
it.

10.Click Cylinder again, then increase the number

of sides to make a smoother archway. Try
Sides=32.

11.When you are done, click Boolean in the
modifier stack to leave sub-object selection
mode.

Adding the Arches 171

Increase the radius and lower the cylinder to make a
wider archway

Add multiple Booleans:

The Hall of Justice has two archways. Here you will
use multiple Booleans to create the openings.

1.

Select the Hall of Justice object in the viewport.
Navigate your view so you have a clear view of
the two cylinders.

Now you will repeat the process you went
through before:

Select the building.

Choose Create panel > Compound Objects >
Boolean.

Pick Operand B and select a cylinder.

. Turn on Result+Hidden Ops in the

Display/Update rollout.

First subtract one cylinder
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6. Now, to make the second Boolean, just click
Boolean again, click Pick Operand B and select
the other cylinder. Again turn on Result +
Hidden Ops in the Display/Update rollout.

Note: You have to add another Boolean
compound object for each operand. You can’t
pick multiple objects as an operand unless they
are attached into a single object.

Add a second Boolean to the stack

Adjust the operands:

1. On the Modify panel, on the Parameters rollout
in the Operands list, click A: Hall of Justice.

Notice that the Modifier stack now shows you
both Booleans. You can navigate back and forth
between the two cylinders to make changes to
them. Click cylinder to adjust the radius, click
Operand to adjust the position.

Tip: When you have very complex Booleans, try
using Schematic view to navigate them.

2. Select each operand cylinder, increase the
radius of the cylinder and then click Operand
in the modifier stack. Use the Transform gizmo
to lower the opening. You can make both arches
have the same radius to use some repetition in
the design.

As you’re working you'll notice that the operand
of the first Boolean won’t display again. But
if you use the Modify panel parameters and

transform gizmo to make the changes, you can
view the results.

el

Widen and lower the arches

3. Save your file as my_civic_center_arches.max.

Adding the Prow and the Spire

If you navigate around to the other side of the
building, you'll see there is a problem where the
Administration Building sticks through the library
dome. You may see some other discontinuity

in your own design. Wright actually designed
this section to be like the prow of a ship with a
mast-like spire.

\

You'll work on this section next.

Set up:

+ Continue from before or open add_prow.max.

Add the prow:

A box will be used as a Boolean to notch the end
of the Administration building.

1. In the Create panel > Standard Primitives, on
the Object Type rollout, click Box, then turn on



AutoGrid. Drag out a box from the top of the
Administration building.

. Change the Box Parameters to:
+ Length Segs=1

+  Width Segs=1

+ Height Segs=1

. Turn off AutoGrid.

Make a box to cut the prow

+
. ’; On the toolbar click Select And Move,
then click the Reference Coordinate system
drop-down arrow and choose Local. Adjust the
size and position of the box so it intersected
with the offending corner. Be sure the box
extends through the end of the building.

. Click to select the Administration Building
object.

. On the Create Panel > Compound Objects >
Boolean, click Boolean and then select the box
you just created as Operand B. If the result is
not what you want, press CTRL + Z to undo
the Boolean, then adjust the box and repeat the
Boolean operation.

Adding the Prow and the Spire

Cut off the corner

Next you will use an Edit Mesh modifier that will
let you get to the individual vertices that make up
your geometry. You will rotate the vertices at the
end of the building to model the prow.

Add an Edit Mesh modifier:

1.

In the modifier stack, click the Boolean at the
top of the stack.

. On the menu bar, choose Modifiers > Mesh

Editing > Edit Mesh.

An Edit Mesh modifier appears at the top of the
modifier stack.

LS F B
In the Selection
rollout, click the vertex button.

The vertices are displayed in the viewport.

Tip: If you multiple transform gizmos you
can toggle their display using the X on the
keyboard.

. Activate the Top viewport in the lower left

quadrant.

A layout like the following lets you select
vertices from the top and watch the effect from
the perspective view. If you like, you can resize
the viewports by moving the viewport dividers.
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Resize viewports by moving dividers

5. Zoom in on the Top viewport until you can

clearly see the area under the dome.

Edit the vertices:

. Drag select in the Top viewport to select

the vertices at the end of the building. See
illustration for the selection rectangle.

Select these vertices

. On the toolbar, choose Select and Rotate, then

change the Reference Coordinate system to
View.

Tip: Coordinate systems are on a transform by
transform basis, so choose the transform first,
then select the coordinate system.

. In the Top viewport, rotate the vertices about

the Z-axis so that the vertices are square to the
viewport, as shown below.

Rotate the vertices

| +

L o

4. I'* In the Top viewport, move these vertices
in X and Y-axis away from the dome to extend
the prow.

5. |E On the toolbar, choose Non-Uniform
Scale, and scale the vertices in the Top Viewport
along the X-axis slightly.

Extend the prow

Save your work

+ Save your file as my_civic_center_prow.max.

Add the Spire

Here are the steps to create a tower similar to the
one Wright added to the Marin County Civic
Center.

Set up:

+  Continue from before or load add_spire.max.



Create a new layer

1.

On the Layer toolbar, click the Layer Manager
button.

If the Layers toolbar is not visible, right-click a
blank space on the main toolbar and choose
Layers from the pop-up menu.

Make sure the civic center layer is current. If it
isn’t click to make it so.

On the Create panel > Standard Primitives >
Object Type rollout, click Pyramid.

Make sure AutoGrid is on.

Drag out a tall thin pyramid on the top of the
Administration Building, as shown below.

Adjust the spire

1.
2.

Press F4 to turn on Edged Faces.

Change the number of height segments in the
pyramid to 20.

In Edged face mode you can see the height
segments changing in the viewport.

Adding the Prow and the Spire

. Add a Skew modifier to the pyramid. On

the menu bar choose Modifiers > Parametric
Deformers > Skew.

. On the Parameters rollout, set the Skew Axis

to X.

. Set the Skew Amount to less than 2’.
. Narrow the Width and Depth of the pyramid

as well.

To add some drama to the tower, you'll use a
Lattice Modifier on a copy of the pyramid.

. On the menu bar, choose Edit > Clone. On the

Clone Options dialog choose Copy to make a
copy of the pyramid object.

. On the menu bar, choose Modifiers >

Parametric Deformers > Lattice.

There are two pyramids there now, one with
a lattice, one without.
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9. In the Parameters rollout, on the Geometry

group, choose Struts Only from Edges. Then in
the Struts group set the Radius to a small value
such as 0°1.5”.

10. Adjust the pyramid with the lattice so it is

slightly shorter, wider and deeper than the one
without. You might want to lower the number
of height segments on the Lattice pyramid to
16.

11.Make the pyramid without the lattice taller and

narrower to create the flagpole. Experiment
with the lattice settings to fine tune the effect.

The finished spire

Adding the Arcade

You can use a texture map material to create an
arcade of superimposed arches. You'll use tiling to
explore the window treatment.

Set up:

1.

Continue from before or open add
arcadel.max.

Navigate the viewport so you have a good view
of the western side of the Hall of Justice.

View from the west

Create the new material:

1.

Go to the Customize menu > Preferences. In
the Texture Coordinates group, make sure Use
Real-World Texture Coordinates is turned off.

. Press M on the keyboard to open the Material

Editor.

. In the upper right of the material editor, click

the unused material sample sphere to activate it.

You can tell this material is not in use, because
it doesn’t have any corners on the frame of the
sample.

. Name the material Arcade.

. Click the unmarked Map Selector button to the

right of the Diffuse color swatch.
The Material/Map Browser appears.

. Choose Bitmap, then browse to the

ltutorials|land directory and choose
Il tut land arcade_texture2.bmp. Click OK.

Here is the texture you will use



Texture for the arcade

7. |a In the Material Editor, change the Sample
Type from sphere to box by clicking the sample

type button on the upper-right toolbar and
choosing the box icon from the flyout menu.

The sample is now a box showing the texture.

Material sample box

Assign the material:

1. Drag the material from the sample box to the
Hall of Justice object.

Adding the Arcade

The object changes color in the viewport.

. |E In the Material Editor click the Show Map

In Viewport button.

The object changes appearance, but doesn’t
show the map yet. Just like when you applied
the bitmap to the terrain, you need to add
mapping coordinates in order to see the texture.

Add UVW mapping coordinates:

1.

3.

Select the Hall of Justice object, then on the
menu bar, choose Modifiers > UV Coordinates
> UVW Map.

The building turns sand colored, but still has no
texture. That’s because the UVW map gizmo is
aligned to the wrong axis.

. On the Modify panel, in the Alignment group,

change the alignment to Y.

Now the texture is visible on the side of the Hall
of Justice, although it is stretched out very wide.

In the Alignment group, choose Bitmap
Fit, and then browse to |tutorialslland|
Il tut land arcade_texture2.bmp.

i
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Depending on your drivers, you might need to
apply Texture Correction. If the texture looks
funny in the viewport it might be because you
are using Software drivers (formerly known as
SZB or software Z buffer). If so, then right-click
the Perspective viewport label and choose
Texture Correction.

Tip: If Texture Correction isn’t available from
the right-click menu, it’s because you are using
OpenGL or Direct3D drivers.

. In the Modify panel, expand the UVW

Mapping rollout and choose Gizmo.

. Uniform Scale the gizmo down about 60

percent, then move it so the row of arches line
up with the top of the archways.

Move the gizmo to line up the arches

. Change the U tiling by clicking the U tile

spinner in the Parameters rollout. Watch the
arches in the viewport as you click or drag the
spinner.

. The design looks a little weak. Try replacing
I tut land arcade_texture2.bmp with
I tut land arcade_texture3.bmp. This has
the same design but uses a darker green.

There is a row of tiny green circles across the
bottom of the archway. You can remove these
by turning off the V tiling.

Change the tiling:
1. In the Material Editor click the button next to

the Diffuse color swatch which is now marked
with an M. Then, in the Coordinates rollout,
turn off the Tile check box for the V Coordinate
row, as shown below.

Offzet Tiling tirrar Tile
3 = N O i
WD s [0 2 r

Turn off V tiling

The line across the bottom of the archways
disappears. But now there is a new problem.
The material color is now visible and must be
changed to match the bitmap color. The diffuse
color is a gray default.

. In the Material editor, click the Diffuse color

swatch, then in the Color Selector change the
color so it is similar to the sand color in the
viewport.

The illustration shows RGB values R=255,
G=217, B=171.
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T A T = 2. Press F4 to turn on Edged Faces shading.

. 4 s % gj 3. In the Selection rollout for Editable Mesh, click
! 11— — the Polygon button.

: e [ [T <

. o [ [ %ﬂ 4. Hold down the CTRL key and click each face at
e ae: [T [| [ - o

: 0 T the end of the building.

Cloze Beset

The color across the base of the archways
appears correctly now.

Select these polygons

5. In the Material editor, make a new material and
drag it onto the polygon selection. Match the
diffuse color of this material with the previous
one, R=255, G=217, B=171. Turn off Edged
Face Toggle.

Add another material

There are complications when you look at the
northern end of the Hall of Justice. There are parts
of the building mapped with the texture where
you'd rather see just the sand color.

Map the administration building:

You can repeat this process on the other building,
adding materials and mapping using the same
techniques you used on the first one. There are
some additional tricks you might find helpful:

1. Use the Slice feature of the Editable Mesh and
Editable Poly objects to add faces where you
need them. Position the slice plane wherever

You can put a different material on the end of the
Hall of Justice object.

1. Right-click the Hall of Justice object and choose
Convert to: > Convert to Editable Mesh.

Tip: When you convert to an editable mesh
or editable poly object, you lose the object
parameters specific to the primitive and
extended objects you have used. Use Edit >
Hold or save your work before you convert.

you need to cut, and then click Slice.

. Create new faces using the Extrude and Bevel

tools. In the illustration that follows, you can
see the end of the building has been extruded
inward to create a visual separation at the end.
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3. Select faces and then detach them into separate
objects. Then you can apply materials and
mapping independently of the other objects.

4, Add bump mapping to the dome using the
supplied file civic_center bump.bmp. The
illustration uses spherical mapping.

Y Y Y Y Y Y Yy Yyy

'v

Save your work:

+  Save your work as my_civic_center.max.

Flying a Camera Around the
Design

You can quickly and easily create an animation

to present your ideas by flying a camera around
your design. This section will let you explore your
concept from many different angles.

Set up:

+  On the menu bar, choose File > Open and
browse to ltutorials|landladd_flyaround.max.
A thumbnail is visible in the Open File dialog.
Highlight the file and click Open.

Create a camera:

For this simple fly-around animation, you'll use a
target camera.

1. Activate a Top viewport or create a Top
viewport if you don’t have one by pressing T
on the keyboard.

2. On the Create panel click the Cameras button.
3. On the Object Type rollout, click Target.

4. In the Top viewport, put your cursor just above
the yellow objects at the lower-left corner of the
viewport.

5. Press and drag out a camera, positioning your
cursor over the library dome, then release
the mouse button. Don’t worry about the
placement, you'll be changing it momentarily.

=

Target camera

Match the camera to the view:

1. Right-click the Perspective viewport to activate
it without affecting the current selection.

2. With the camera still selected, choose Views >
Create Camera from View.

The camera jumps back in the Top viewport.

Tip: The Create Camera from View command
will create a camera from a perspective view, if
no camera is selected. If an existing camera is
selected, this command will match the camera
to the view.

3. Press the C on the keyboard.

The viewport changes to a camera view and the
viewport label now reads Camera0l.



Create a dummy object:

You'll use a helper object called a dummy to
animate the rotation of the camera around the
scene.

1. ) Switch to the Top viewport, then in the
viewport navigation controls click the Region
Zoom button. In the Top viewport, zoom into

the Civic Center buildings.

2. E On the Create panel click the Helpers
button.

3. On the Object Type rollout, click the Dummy
button.

4. Move your cursor over the library dome and
drag out a dummy object a bit larger than the
dome object.

Link the camera to the dummy:

1. Press the H key to open the Select Objects
dialog, then highlight Camera01 and click
Select.

The Camera object is now selected.

Flying a Camera Around the Design

2. El On the toolbar click the Select And Link

button.
The program is now in Select and Link mode.

3. Press the H key again to open the Select Parent
dialog.

4. Highlight DummyO01 and then click Link.

The Camera0l object is now linked to the
dummy object.

5. |T On the toolbar, click the Select button to
leave Select And Link mode.

Tip: Train yourself to turn off tools when you
finish using them.

Increase the time segment:

1. @ Click the Time Configuration button in
the time controls.

2. On the Time configuration dialog:
+ Inthe Playback area, turn off Real Time

+ Inthe Animation area, change End Time to
180.

« Click OK

Next you will create an animation that flies 360
degrees in 180 frames.

Animate the dummy:

1. M Turn on the Auto Key button.

2. Select the dummy object. Now you will set key
frames for the dummy object.

3. Right-click the time slider to display the Create
Key dialog.
4. Turn off Position and Scale, but leave Rotate

turned on.

5. Click OK to set a rotation keyframe at frame
zero for the dummy.
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6. Move the Time slider to frame 60 by typing 60
in Current Frame field in the time controls.

7. |E Choose Select and Rotate on the toolbar.
Rotate the dummy about the Z axis -120
degrees by typing that value into the Z-axis
field on the status bar.

8. Move the time slider to frame 120 by typing
that value in the Current Frame field.

9. Rotate the dummy about the Z axis again, by
typing -240 in the Z-axis field.

10. ﬂ Move the time slider to frame 180 by
clicking the Go to End button.

11.Rotate the dummy by typing -358 into the Z
coordinate display field.

Since -360 degrees of rotation is the same as
0 degrees of rotation, you need to use --358.
Otherwise when the animation loops, it will
appear to pause.

Ao Fey

12. Turn off the Auto Key button.

13. @ Click Play to play the camera fly-around in
the Camera viewport.

You can observe your animation from all angles
now. If you like you can scroll through the
animation using the < and > keys to move
forwards or backwards at your own pace.

14.To turn off the dummy in the viewport, go to
the Display panel, and in the Hide by Category
rollout, turn on the Helpers box.

Save your work:

+ Save your work as my_civic_center_
flyaround.max.

There are two tutorials in the Advanced
Lighting Chapter that use this model to teach
you exterior lighting. One teaches you how to
use the daylight system, and the second uses
the light tracer.

Summary

In this tutorial you have created a conceptual
model for a specific site. You have learned to create
a terrain, then use primitives to create your model.
You have used booleans to cut out the arches in
your buildings, and have applied materials and
used uvw mapping controls to design the arcade.
Finally you have created a fly-around of your
design, to see if from all angles.

Working with LandXML Models

Skill Level: Beginner

Time to Complete: 20 minutes

Features Covered in This Tutorial
+ Importing XML files
+ Importing DEM Files



Working with LandXML Models 183

+ Applying maps to imported terrain surfaces The XML file appears in the viewport. The land
surface is represented by a 3D editable mesh
object; the Parcel/Alignment data is imported
as shape objects, positioned above the land

mesh.

+ Adding foliage to enhance terrain

Files for This Tutorial
Lessons
Import an XML file:

1. Open 3ds Max. If you are working on another
file, choose File menu > Reset.

2. From the File menu, choose Import.

The Select File to Import dialog appears.

3. In the Select File to Import dialog > Files of
Type drop-down list, choose LandXML/DEM

(*.DEM,* XML, *.DDF). Now that your land is imported, you can add

. In the Select File to Import dialog, navigate to
the ltutorials|land directory, choose olympus
subdivision.xml, and click OK.

materials, import geometry such as buildings
or trees, or add a daylight system to enhance the
visualization of the area. In the next exercise,

The LandXML/DEM Model Import dialog you will get to do this.

appears. ]
Import a DEM file:
a
& F1 Sutaces 3 rFieD Importing a DEM file works exactly the same
" % £ faces13) File Date: 20021126 A Author. Nathan Crews /4 [emai .
B R s e e ) e ) as with an XML file, however DEM files do not
od 2 [faces Units: foot / Mum Objects: 78 . . .
] ﬁi'ﬁ; =3 ! | contain parcel or alignment (road) data. In this
gl Obic CrstonDptrs——————————— exercise, you will import a landscape and add
olor Smooth Suface | .
| foliage.
Smocthing Angle: |-
R 1. Choose File menu > Reset.
[V Set Scene Units from file Fest - .
2. From the File menu, choose Import.
Vertical Exaggeration Scale 1

Import Now

Caneel

This dialog contains a great deal of information
about the XML file. It also contains several
import options. In general, you will not need to
change anything before you import, unless you
want to change the color of certain imported
objects, or you don’t want to include specific
Alignment (road) or Parcel data.

. In the LandXML/DEM Model Import dialog,
click Import Now.

The Select File to Import dialog appears.

. In the Select File to Import dialog > Files of

Type drop-down list, choose LandXML/DEM
(*.DEM,*.XML).

. In the Select File to Import dialog, navigate

to the |tutorials|land directory, choose
aspen.dem, and click OK.

The LandXML/DEM Model Import dialog
appears.
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x
B [F1% Sutaces (1)  FieData
o7 | [DEM Desc: ASPEN, €0 EE]
[ DEM: ASPEN, €0 fces 275 | 2 P2v8 S578 20 e
= I 2ianments (0) Graound Coord: UTM A Zore:
Har Units: Meters 4 Elev Units: Meters
O Farcets i) B S
-~ Dbjest Creation Dptians————————————————
Color - Smacth Sulface
Smoothing Angle: 30
- Model Creation Options——————————————————
[V Set Scene Urits from fie~ [Meters ~
o S \ettical Exaggeration Seale: 1

Tty |

Cancel

Note: DEM files only contain elevation data,
therefore you don’t have to worry about
including Alignments (roads) or Parcels.

5. In the LandXML/DEM Model Import dialog,
click Import Now.

The elevation information appears in the
viewport, represented as a 3D editable mesh
object.

Next, you will add a material to your surface.

Add a material to the surface:

1. Go to the Customize menu > Preferences. In
the Texture Coordinates group, make sure Use
Real-World Texture Coordinates is turned off.

2. Press M to open the Material Editor.

3. Select an empty material slot, and in the

Physical Qualities rollout, next to Diffuse Map,

click None.

(] LJLI i3

Reflectance Transmittance
Avg 59% Maw 59% Avg 0% Max 0% Diffuse: 0%

0% (8 | X | @ |4 % o @[T & &

% [03- Default ~|  Achitectual |
= Templates ]
{Ideal Diffuse |
I Physical Qualiies i
Diffuse Color || <,
Diffuse Map: [000  3/F< None
Shininess: [o0 iV None

The Material/Map Browser appears.

4. In the Material/Map Browser, double-click
Bitmap.

The Select Bitmap Image File dialog appears.

5. In the Select Bitmap Image File dialog, navigate
to |tutorials|land, choose aspen.jpg, and click
Open.

The material is now ready for use in your scene.

Tip: ﬂl Make sure that Show Map in Viewport
is turned on for this material.

Before you apply the material, you need to add
a UVW Map modifier to the surface.

6. With the surface selected, choose Modifiers
menu > UV Coordinates > UVW Map.

7. Drag the new material from the Material Editor
to the surface.



The landscape looks much better, now that it
has its “skin”. All it needs now is some foliage.

Add foliage to the landscape:

1. |g On the Extras toolbar, turn on AutoGrid.

AutoGrid ensures that your foliage is created on
the surface of the mesh.

Note: If the Extras toolbar is not displayed, turn
it on by right-clicking an empty portion of any
toolbar, then choose Extras from the menu.

2. On the Create panel, choose AEC Extended

from the object type drop-down list, and click
Foliage.

Working with LandXML Models

7|5 @ T

0B ¥ & O %
| AEC Estended |
| - Object Type |
AutoGrid [

Faliage M
Wl

|- Mame and Color

[| + K.eyboard Enbry

[i

|- Favorite Plarts

Banyan tree

§
\

Genenc Palm

rotate the landscape.

3. Choose from the list of plants and click to add
them in your scene. You will probably need to
use the viewport controls to zoom, pan, and
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Summary

In this lesson, you learned how to import two
types of LandXML files. You also learned how to
enhance your imported terrain with materials and
foliage.



Animation

Features covered in this tutorial
Usin g S peCi al Animation +  Assigning a Controller to an animation track
Co ntrOI Ie rs +  Setting minimum and maximum limits to a
controller range

Skill Level: Beginner

Time to complete: 15 min

Limit Controller
Tutorial Files

. L. All the necessary files for this tutorial can
Using the Limit Controller be found on the Tutorial Files CD in the
|tutorials|controllers directory. Before starting the
tutorials, copy the |tutorials folder to your local
|3dsmax8installation.

In this tutorial, you will learn to limit the range of
a rotation by using the Limit Controller.

Using the limit controller:

1. Open TZreasureChest.max from the
|tutorials|controllers directory.

2. Select the Top.
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Raotate
Soale
. Rotate the Top about its X axis and note that Select
there’s no limit to its rotation range. It can Clone
rotate quite far in either direction. ruperties. .
J Curve Editor ...
. Click Undo to restore the top to its Dope sneet...

. Verify the top is still selected.

. From the right-click quad menu, select Curve

Chapter 5: Animation

lzalate Selection

Unfreeze All

Freeze Selection
Unhide by Mame

Unhice Al

Hicle Unzelected

Hicle Selection

Save Scene State.
Manage Scene States ..

Miove

Wire Parameters...

original orientation.
Conwvert To: 3

In the following steps you will apply the limit
controller to restrict the Top’s range of motion

7. Expand the hierarchy and select the X Rotation
from 0 to -110 degrees.

track.

Editor.

........... E Z Ratation

........... Ccale
..... Eﬁ t odified Object

8. From the right-click quad menu, select Assign
Controller.



----- Global Shadow Pal Eupand Objects

----- Scene Materials Expand Tracks

3 Medit Materialz Expand Al

------ £ Objects Collapse Objects

Zelect Al Collapze Tracks
Zelect Invert Callapze All
Select Mone Auto Expandd 3
Select Children Manual Mavigation

Copy
Paste...

Make Lnigue
Litmit Cortroller: 3

9. From the Assign Float Controller dialog, select
Float Limit and click OK.

Assign Float Controller

AudioFloat “
»Bezier Float _I
Biped 5ubdnim

Boolean Controller

Float E:-:Eression

Float List

Float bMation Capture
Float Reaction

Float Script

Linear Float

Maotian Clip SlaveFloat
Moize Float

OnA0

SlaveFloat

TCE Float

' aveform Float LI

2%

Cancel

Make Default

E

Defaul: Bezier Float

10.Set the lower limit to 110 and the upper limit
to 0.

Introducing the Parameter Collector

(© Float Limit Controlle x|

v Enable
— Ipper Limnit
¥ Enable  [0.0 =

Smoathing Buffer: [0.0 2

— Lawwer Lirnit

v Ensble  [700 3
Smacthing Buffer: [0.0 =

11.Close the dialog.
12.Close Curve Editor.

13.Select the rotate tool and rotate the Top about

its X axis. The Top will no longer rotate beyond

the specified limits.

Summary

In this tutorial, you learned to use the Limit
Controller to limit the range of another controller.
In this case, you limited the rotation controller
assigned to the lid of the treasure chest.

Wiring & Expressions

Introduction to the
Parameter Collector

As your scene becomes more complex, you will
find yourself spending more and more time
moving among objects to fine-tune and animate
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their parameters. The Parameter Collector tool,
allows you to accumulate selected parameters from
throughout the scene into a single dialog, and to
organize the parameters to suit your needs.

The end result? Animation is quicker and easier:
no more hunting for the right parameter in a long
list of parameters, or accidently animating the
wrong one.

In this tutorial, you will collect and organize the
parameters for a simple robotic arm in order to
position a sign it is holding in its hand.

Skill Level: Beginner/Intermediate

Time to complete: 40 minutes

Tutorial Files

All the necessary files to do the tutorials can

be found on the Tutorial Files CD, in the
|tutorials|parameter_collector folder. Before
doing the tutorials, copy the |tutorials directory
from the CD to your |3dsmax8local installation.

Organizing the Collection

In this lesson, you will select a few important
parameters from a simple scene and organize them
in Parameter Collector.

Set up the scene:

+ Open robot_spot0l.max.

The scene shows a robotic arm assembly in

a small room. If you scrub the time slider,
you'll see that the only animation is in a simple
camera move.

Organize the transforms:

First you will find the important rotation
transforms that you will need to animated the
robot assembly, and assemble them in Parameter
Collector for later adjustment.

1. On the main menu, choose Animation >
Parameter Collector.

Collection  Edit  Parameters  Rollout

| ~| DIE %
B HNDFRETIX

The Parameter Collector dialog is displayed.



2. ﬂ On the Parameter Collector dialog, click
the Add To New Rollout button.

3. From the Track View Pick dialog, select Objects

> Robot Base Rotate Dummy > Transform >
Rotation > Z Rotation.

Track View Pick

Cancel

Transform : F'osition.-"F!otation.-"EJ

Pasition : Bezier Position

Rotation : Evler :v2

] Ratation : Linear Float

' Ratation : Linear Float
=12 Ratation : Linear Float

Scale : Bezier Scale

Fiollout

Collection  Edit

Parameters

| =0 F X
st EHEDFPEF SR X

[ - Farameters 1 |

IJ £ Rotation I 0.0 ﬂ%

The selected parameter appears in a new rollout
on the Parameter Collector dialog. Hold the left
mouse button down on the arrows to the right
of the Z Rotation value, and drag up and down
while you watch the robot base in the viewports.
The robot base rotates along the Z axis.

You've “captured” this single rotational
transform, and put it into the Parameter

Organizing the Collection

Collector, where it will be handy when you
need it. Make sure you reset the value to 0.0
before proceeding.

. In the Parameter Collector dialog, type Robot

Animate in the collection name entry box.
Press ENTER to accept the name.

. In the Parameter Collector main menu, choose

Rollout > Rename Rollout. Enter the name
Robot Transforms in the Rename Rollout
dialog. Click OK to accept and close the dialog.

The revised name appears on the rollout panel.

Now you can add the additional parameters you
will need in order to animate the movement of
the robot arm.

. ﬂ On the Parameter Collector dialog, click

the Add To Selected Rollout button. On the
Track View Pick dialog, choose Objects > Robot
Base Rotate Dummy > Robot Base Rotate >
Robot Arm Pivot Dummy > Transform >
Rotation > Y Rotation. Click OK.

’ 7]
' Rotation : Linear Float j oK
[F-]< Rotation : Linear Float
Scale : Bezier Scale Cancel

iz Transfarm : F'osition.-"F!otatiJ

o] Pozition : Bezier Positio
Rotation : Euler =2
1% Rotation : Linear F
1" Rotation : Linear F
< Ratation : Linear F
fmy Scale : Bezier Scale

| = e

The Robot Transform rollout now has two

rotation parameters, but it would be easy
to forget which transform applies to which
component of the assembly, so rename the
rotation parameters.
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8. Right-click the box to the left of the Z Rotation

parameter, and in the Notes dialog, type Base:
Z Rotation in the Parameter Name edit box.
Click OK to accept and dismiss the dialog.

Repeat this step for the Y Rotation parameter,
and rename it Arm: Y Rotation.

Parameter Collector E] [E| E'

Collection  Edit  Parameters Raollouk

IRDI:u:ut Animate ﬂ [ |_|_"E'| by
SEERDFEF 4 IX

[ - Robat Transforms |

]
| Base: Z Rotation ID.D ﬂ@
| e Rotation I"I 050 ﬂ@

The Parameter Collector dialog now has
two renamed parameters under the Robot
Transforms rollout.

. ﬂ Click the Add To Selected Rollout button

again. On the Track View Pick dialog, choose
Objects > Robot Base Rotate Dummy > Robot
Base Rotate > Robot Arm Pivot Dummy > Arm
Base > Robot 1 arm 2 > Arm Piston > Robot 1
End Piston > Robot 1 end effector16 > Pickup
rotate Dummy > Transform > Rotation > Y
Rotation. Click OK.

Track View Pick I

=

...... 2 : Canhcel

_

[fiz] Transform : Position/Rotatio
[f+¥] Pasition : Bezier Position
-2 f] Rotation : Euler :vZ
[F=]% Rotation : Linear Flc
=] Rotation : Linear Fle
=] Rotation : Linear Flc
[ Scale : Bezier Scale

| <] NJ I ;Ij

10.Right-click the rectangle to the left of the new Y
Rotation parameter as before, and rename this
parameter Gripper: Y Rot.

Parameter Collector [ZI[E|E|

Collection  Edit  Parameters Rallout

IR:::I:u:ut Animate j RRER.4
st BERNDFR X

| = Fobat Transforms |

|
| Base: Z Ratation ID-U ﬂ%
| & ¥ Ratation I'1 05.0 ﬂ%
| Gripper: ¥ Fat. |15-':' ﬂ%

Now the three transforms that you will use
to animate the movement of the robot are
all accessible in a single Parameter Collector
rollout.

Collect the material property:

One more parameter needs to be added, to control
the Blend Material on the call letters. In this



part, you will first set up the Blend material to
use a Linear Float controller for the material’s

Mix Am

ount parameter. Then you will add the

parameter to the existing collection.

1.
Edito

On the main toolbar, click the Curve
r button. On the curve editor, click the +

icon for Scene Materials, in the scene list on the

left si
and r

de of the Track View, to expand the list
eveal the materials.

Track View - Curve Editor

Modes Settings Display  Controller  Trac

Cal| R v e

--------- R awtrace Engine Globalz j
--------- E rvironiment

-------------- Render Effectz

-------------- Render Elements J
.............. R enderer

--------- Global Shadow Parameters

(B Scene M aterialz

----- #-3 Wallz [ Standard )

..... i#-{3 Conduit [ Standard )

..... i#-{3 Dull metal [ Standard ]

..... #-73 Robot [ MultifSub-0bije
..... i#-3 Steel Shaft [ Standard

..... i#-{3 Aobot Bagze [ Multi/Sul
..... i#-{3 Danger [ Standard ) -

2. Expand the Orange Glow material by clicking
the + icon next to it. Select the Mix Amount
parameter in the material’s parameter list.

Organizing the Collection

Track View Pick 3
B

Canhcel

_

: - [E] Misdmount : Linear Float
- Lower

[ Upper
_ .
oo o

;IJ

3. Right-click the Mix Amount parameter. From
the quad menu, choose Assign Controller to
display the Assign Float Controller dialog.

AudioFloat
Bezier Float
Biped Subdnim Cancel
Boolean Contraller
Float E #prezzion
Float List Make Default
Float Mation Capture

Float Reactor

Float Script

i

tation Clip SlaveFloat
Moize Float

O A0

SlaveFloat

TCE Float

W aveform Float

Defaul: Eezier Float

4. Inthe Assign Float Controller dialog, select the
Linear Float controller. Click OK to accept and
close the dialog.

5. ﬂ On the Parameter Collector, click the Add
To New Rollout Button. On the Track View Pick
dialog, expand Scene Materials > Orange Glow,
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and double-click Mix Amount to create a new
rollout. Rename the new rollout Glow to Steel.

© Parameter Collector E| [E| PX|

Collection Edit Parameters Rollout

IF‘.ant.ﬁ.nimate ﬂ RNER.1
s EHEEDFPRETIX

| - Raobat Transforms |

|
_| Base: Z Ratation IU-U ﬂ@
J Arm: v Rotation I'-I 0e.0 ﬂ@
| Gripper ¥ Rot |15-|:| ﬂ@

|- Glows bo Steel |

| Misdmount I 0.0 ﬂ%l

Animating the Parameters

Now that you have all the important parameters in
one place, you will use the Parameter Collector to
create a brief animation.

Continue from the previous lesson

or open robotspot02.max from the
|tutorials|parameter_collector folder. If

you haven’t already, choose Animation >
Parameter Collector from the main menu to open
the Parameter Collector dialog.

Animate the robot arm:

1. From the Parameter Collector dialog menu,
choose Show Selected Keys In Trackbar.

&l Parameter Collector E|[E|

lul| ==l ™ Edit  Parameters Raollouk

Mew Callection
Duplicate Collection
Delete Colleckion

Show Kews in Track Bar
Isolate Keys in Track Bar

Show Selected Kevs in Track Bar

Isolate Selected Kews in Track Bar

Put To Object

Link To Object

Get Fram Ohject
Remove From Object

2. On the Robot Transforms rollout, click the
selector box to the left of the Arm: Y Rotation
label to select this parameter.

Auto Key

Click Auto Key to turn it on.

4. Move the time slider to frame 30.
. B 30/ 300 B

lJI]IIIIIIIIIE!DIIII|I|IIII4!|]IIIIIIIIIE!DIIIII

5. On the Parameter Collector, set Arm: Y
Rotation to -95.0.

| - Raobat Tranzfarms |

|
_| Base: Z Rotation IU-U ﬂ%
| A ¥ Ratation I-SE-D ﬂ%
| Gripper: ¥ Ret. |15-U ﬂ%

6. Move the time slider to 120.



7. E On the Parameter Collector, click the Key
Selected button to set a keyframe for Arm: Y
Rotation at the current frame.

8. Move the time slider to frame 200. Set Arm: Y
Rotation to -25.0.

9. EJ Right-click the Left viewport to activate it,
and click the Play Animation button to view
the animation.

The robot arm rotates slowly until almost
parallel with the floor, then pauses, then rotates
until near vertical, then pauses again.

Stop the animation playback before continuing.

10.0n the Parameter Collector, click the selector
box to the left of the Arm: Y Rotation label to
deselect this parameter.

| - Fiobot Transfarms |

|
| Base: Z Ratation IU.D ﬂ%
| v Rotation I-EE.D ﬂ%
J Gripper: ' Rat. |'|5.|:| ﬂ%

Animate the robot base:

1. On the Parameter Collector, click the selector
box to the left of the Base: Z Rotation label to
select this parameter.

| - Fiobot Transfarms |

|
| Base: Z Ratation IU.D ﬂ%
| v Rotation |-25.|:| E%
J Gripper: ' Rat. |'|5.|:| ﬂ%

2. Move the time slider to frame 30.

Auto Key

Warning: il Make sure Auto Key is still on.

3. Move the time slider to frame 30.

Animating the Parameters

4, E On the Parameter Collector, click the Key
Selected button to set a keyframe for Base: Z
Rotation at frame 30.

5. Move the time slider to 120. Set Base: Z
Rotation to 263.0.

6. EJ Click the Play Animation button to see the
results.

Now the base starts rotating at frame 30, and
then spins three-fourths of a circle before the
arm rotates upward.

Stop the playback before proceeding.

Animate the gripper:

1. On the Parameter Collector, click the selection
box to the left of Base: Z Rotation to deselect
it, and click the selection box next to Gripper:
Y Rot. to select it.

| - Raobat Tranzfarms |

|
| Base: Z Ratation |24.54? ﬂ%
| A v Rotation |-95.|:| ﬂ%
| Gripper: ¥ Bot. |15.U ﬂ%

2. Move the time slider to frame 0.
3. Make sure that Auto Key is still on, then

right-click the arrows to the right of the Grip: Y
Rot value to force the rotation to 10 at frame 0.

4. E Move the time slider to frame 30, and
click Key Selected in the Parameter Collection
dialog.

5. Move the time slider to 120, and set Gripper: Y
Rotation to 75.0.
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- Eobot Transforms | 9. On the Parameter Collector, click the selector
box to the left of the Gripper: Y Rot label to

]
| Base: Z Ratation I 2620 E% deselect this parameter.
| A ¥ Rotation I'EE'D E% Animate the material parameters:

| Gripper: ¥ Rat. I?E-U E% Earlier in the tutorial, you set up the material

so you could animate the Blend parameter with

a linear float controller. You then added a Mix

6. E Move the time slider to 180, and click Key Amount parameter to the Parameter Collec.tor.
Selected in the Parameter Collection dialog to Now you use the Parameter Collector to animate
set a key at the current frame. this material parameter.

1. On the Parameter Collector dialog > Glow To
Steel rollout, click the selector box to the left of
the Mix Amount label to select this parameter.

7. Move the time slider to 220, and set Gripper: Y
Rotation to 29.0.

|- Fobat Transforms |
|
| Base: Z Rotation |2I33.EI ﬂ £ |
: . | Mixmourt o |6

J A 7' Rotation I-EE.EI ﬂ%
|_ Gripper: v Fat. IM E%

[ - Glow to Steel |

Auto Key

Double-check to make sure the Auto
Key button is still on, and move the time slider

8. EJ Activate the Camera01 viewport, and click to frame 220.

the Play Animation button t th Its.
€ iay Afimation bUton 1o see the Tesuits 3. ECliCk Key Selected on the Parameter

Now the gripper rotates just in time to present Collection dialog to set a keyframe for the Mix
the logo to the camera in the final frames. Amount at the current frame.

4, E Click Quick Render to see a rendering
of frame 220.

Stop the playback before proceeding.
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5. Move the time slider to frame 260. On the
Parameter Collector dialog > Glow To Steel
rollout, set Mix Amount to 100.0.

6. ﬂ Click Quick Render to see a rendering
of frame 260.

The letters on the cast plate have turned blue, as
though they have cooled.

Note: Since this is a Blend Material change, it is
not reflected in the viewport.

Save your work

+  From the main menu, choose File > Save As.
Save your work as my_robospot.max in your
appropriate local folder.

Note: You can compare your completed file

to the file robotspot_complete.max that is
available in the ltutorials|parameter_collector
directory.

Summary

In this tutorial, you learned how to collect
animatable parameters in the Parameter Collector,
and how to quickly create a keyframe animation
from those parameters without having to refer
back to the original object or material definition.
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Game Design

Modeling a Low-Poly
Character

Modeling a Low-Poly Character

This tutorial explains how to model a character
much like the ones you see in today’s video games.
You will explore a variety of modeling techniques
starting with what is commonly called “box

modeling”, which means constructing your model
from a simple polygon box. You can model just
about anything using this creation method.

You will also make extensive use of the Editable
Poly object and Edit Poly modifier. You will use
the Symmetry modifier in some cases to help your
modeling approach. With practice, you will be
able to model any character you want in a simple
and fast manner.

Skill Level: Intermediate

Time to complete: 6-8 hours

Features Covered in This Tutorial

+  Creating various complex, organic forms from
simple objects such as primitives and extruded
shapes.

+ Using the Symmetry modifier to create a mirror
duplicate of half of the model.

+ Transforming Editable Poly sub-objects for
fine-tuning the model shape.

+ Inserting vertices to add resolution where
needed.

Tutorial Files

All the necessary files for this tutorial can
be found on the Tutorial Files CD in the
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ltutorials\low_polygon_modeling directory.
Before starting the tutorials, copy the ltutorials
folder to your local I3dsmax8installation.
In This Tutorial

Setting Up the Scene (page 2-200)

Creating the Boots (page 2-203)

Creating the Pants (page 2-208)

Creating the Torso (page 2-214)

Creating the Arms (page 2-219)

Creating the Helmet (page 2-225)

Creating the Visor (page 2-229)

Creating the Oxygen Mask (page 2-230)
Creating the Neck (page 2-233)

Adjusting Smoothing Groups (page 2-235)

Setting Up the Scene

Before you begin creating a 3D model, whether it
is a character or any other object for that matter,
you first need to do some research on the object
you wish to create. In this tutorial, you will be
modeling a helicopter pilot for a war game.

Plenty of research can be done on this subject,

whether in books or search engines on the internet.

Another method of working can be by taking
snapshots of a figurine bought in a toy store.

Better yet, you may be a talented illustrator and
can create the necessary drawings that you will use
as reference to build the character.

Creating a virtual studio

Before you start, take note of the resolution (in
pixels) of the reference images you created. If
you are using the reference files that have been
provided for this tutorial, their resolutions are as
follows:

Top reference image: 385(width) x 200 (height).
Front reference image: 385(w) x 440(h).
Side reference image: 200(w) x 440 (h).



Creating a reference plane:
1. Start 3ds Max. Make sure the top view is active.

2. From the Create menu, choose Standard
Primitives > Plane.

3. Click and drag an area in the top view. Do
not worry about the size of the plane you are
creating.

4, fGo to the Modify panel. In the Parameters
rollout, set the Length to 200 and the Width to
385.

5. Set the Length Segs and the Width Segs to 1.

|- Parameters |

Length[2000 %]
width [3850 2]

Length Segs: [T 3
width Segs: [T H

r Render Multipliers—|

6. I From the Main toolbar, choose the Move
tool.
7. On the status bar, set the position values in X, Y

and Z to 0. This places the plane’s pivot point
on the World origin.

Map a reference image:
1. Press M to open the Material Editor.

2. In the Blinn Basic Parameters rollout, set the
Self Illumination value to 100%. This will help
with seeing the map without any help from
scene lights.

1 Bazic Parameters

D i
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3. Click the little gray box next to the Diffuse color
swatch.

4. From the Material/Map Browser that appears,
double-click on Bitmap to select it.

5. Browse to the |Zutorials|low_polygon_
modeling folder and choose so/dier-top.jpg.
Click Open to dismiss the dialog.

6. & Click the Show Map in Viewport icon to
toggle it on.

7. Eﬁ:IWith the plane still selected, click the
Assign Material to Selection icon to apply the
newly created material to the plane. The plane
is now textured in the Perspective view.

Create additional reference planes:

Now that you have created the first plane (top
plane), you need to repeat the procedure to create
an additional plane based on the Front view, and
another one based on the Left view. The sizes of
these planes should reflect the sizes of the reference
images that will be assigned to them. Therefore,
the plane you build in the Front view should be
440 in length by 385 in width, and the plane you
build in the Left view should be 440 in length by
200 in width. Remember to choose a new sample
slot in the material editor for every new material.
When you are done, the Perspective viewport
should look as follows:

201
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4. Select the side reference plane in the perspective
view. If you look closer, you'll notice that the
height of the helmet in this reference plane does
not match that of the front reference plane.

Adjust the virtual studio:

You will need to adjust the position of the three
reference planes before you start modeling the

character. . .
5. Move the side plane up on the z-axis so that the

helmets’ heights match. You can keep an eye on
the pilot’s belt as well.

1. Activate each viewport in succession and press
G to toggle off the grid. At this time, the only

shaded viewport is the perspective view. . .
6. Once this is done, move the side reference plane

on the x-axis (red axis) to the right edge of the
virtual studio.

2. Make sure every viewport is shaded by first
activating it and then pressing the F3 keyboard
shortcut.

3. Select the top reference plane in the perspective
view. Using the Move tool, move the plane
down on the Z-axis (blue axis) until it is at the
bottom of the other two planes.




7. 7. Finally, select and move the front reference
plane on the y-axis to the back edge of the
virtual studio.

Freeze the reference planes:

Once the reference planes are in place, you should
freeze them to prevent accidentally moving them

around.

1. @Select one of the reference planes and go
to the Display panel.

2. In the Display Properties rollout, turn off Show

Frozen in Gray.
1 ZEesnroudn

|ghiore E stents
[T Show Frozen in Gray
I Veres Lolars

Note: Leaving this option on would turn an

object to dark gray after freezing it, preventing

you from seeing the reference image. In the

case of a virtual studio, you want to disable this

option.

3. Expand the Freeze rollout and choose Freeze
Selected.

Creating the Boots

4. Repeat the procedure for the other two reference
planes. You will need to turn off Show Frozen
in Gray for each individually selected item.

5. Save your file naming it my_virtual_
studio.max.

Next
Creating the Boots (page 2-203)

Creating the Boots

In this lesson, you create the boots of the helicopter
pilot by using a simple box primitive. You will then
convert the box to and Editable Poly object and
start sculpting the boot using sub-objects such as
vertex, edge and polygon.

Create a box primitive:

1. Continue working on your file from
the previous exercise, or load the
file virtual-studio.max found under
|tutorials|low-polygon-modeling.

2. Zoom in on the pilot’s foot in the left viewport.
3. From the Create menu, choose Standard
Primitives > Box.

4. Create a box to use as a heel. Make the Length
about 6 units and Width and Height about 18.
Do not worry about being too accurate, you
will be adjusting the inner components of this
box in a short while.

T

5. In the top view, move the box so that it is
aligned with the pilot’s right foot (to the left of

203
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the viewport). If you need to, adjust the height
of the box to conform to the width of the foot
in the reference image.

—y

. Right-click on the box and choose Convert to >

Convert to Editable Poly from the quad menu.

= From the Modify panel, choose the

Polygon button.

. In the top viewport, click the side of the

box facing you. The top polygon on the box
highlights in red.

. Press the spacebar to lock your selection.

Note: E Alternatively, you can lock a
selection by pressing the Lock Selection toggle
on the status bar.

10.From the Edit Polygons rollout, click the

Extrude button.

11.In the left view, click and drag to extrude the

selected polygon until it is right below the ankle.

Note: To better visualize the geometry structure,
press F4 to turn Edged Faces mode on. Repeat
the F4 procedure in all viewports.

12.Unlock the selection so you can select a

different polygon.

13.In the front view, click the upper polygon

representing the foot.

A

14.From the Edit Polygons rollout, click the

Extrude button again and click and drag the
selected polygon to extrude it until it reaches
the ball of the foot. Keep an eye on the left view
for reference.

T
_

15.In the Left view, slightly scale the selected

polygon on the vertical (Y) axis.



16.Move the selected polygon down to level it on
the ground.

17.1In the front view, scale the select polygon up
horizontally.

18.Perform one addition extrusion to create the
toes. Use Move and Scale on the various axes
to adjust the selected polygon as seen in the
following illustration.
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19.In the top view, select the polygon representing
the heel.

— L

L™

20.Extrude the selected polygon to the ankle level.

21.From the Edit Polygon rollout, choose the Bevel
tool. Click and drag the selected polygon to
perform a regular extrusion, and then move
the mouse slightly up to perform a scale on the
selected polygon. Keep an eye on the image in
the viewport for reference.
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5. In the Edit Edges rollout, choose the Connect
button. You now have an extra division running
horizontally across the previously selected
edges.

The bulk of the work is done, but you still need to
refine the boot to make it look better.

Refine the boot:

1. Continue working on your file. 6. Uniform Scale the selected edges slightly (about

108 %) to tone down the “boxy” look of the

2. 7 From the selection rollout, choose Edge. foot.

3. Inthe perspective view, select one of the vertical
edges near the ball of the foot or the toes.

i}

= sy =]

4, Inthe Selection rollout, choose the Ring button.
Now all edges around the foot are selected.

"

7. 'FB'-In the Perspective, use Arc Rotate
SubObject to view the back of the boot.

8. Select the top edge at the back of the boot.




9. Hold Control down and then click the down
spinner of the ring tool. With every click, an
additional edge is selected around that ring.
Keep on clicking until all edges running down
the back side of the boot are selected.

|- Selection |
NN N
[~ ByVerex

™ lgnore B ackfacing

I Buéngle [350 2

Shrink. | (EY[alt |

Hingrm- Lacp |ﬂ
O s

hoao Salamtad

10.In the Edit Edges rollout, choose Connect.
A new vertical division goes through the
previously selected edges.

Creating the Boots

11.In the top view, move the selected edges up on
the vertical axis (Y) so that the back of the boot
is slightly more rounded.

12.If you have time, continue refining the boot.

However, do not overdo it as you do not want
to have too many polygons in the model.

|
|

Finalize the boot:

1.
2.
3.

Continue working on your file.
In the Modify panel, exit sub-object mode.

From the Modifier list, choose the Bend
Modifier.

Set the Bend Axis to Y and the Direction to 90
degrees.

207
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- Parameters |
—Bend:

Anagle:| 0.0 ﬂ
Crirectio H ﬂ

— Bend Auxiz:
I Y

©Z

— | irmiba

5. Adjust the Bend Angle so that the boot is
oriented with the reference image. An angle
of -15 to -16 degrees should be adequate. You
may want to slightly rotate the boot in the top
view as well.

6. Rename the object Boot-Right.

Mirror the boot:
1. Continue working on your file.

2. Right-click the Front viewport to activate it.

1
3. Pj\l From the Main toolbar, choose the
Mirror tool.

4, Leave the Mirror axis as X and set the Clone
Selection method to Instance.

5. Click OK to dismiss the dialog.

6. Use the Move tool to position the new boot
based on the reference image.

7. Rename the clone Boot-Left.

8. Save your file as My-Heli-Pilot-Boots.max.

Next
Creating the Pants (page 2-208)

Creating the Pants

In this lesson, you create the pants for the
helicopter pilot. Much like you created the boots,
you will build the pants based on a primitive, this
time a cylinder. You will create one leg first and
then use the Symmetry modifier to create the
other leg.

Creating a leg:

1. Continue working on your file from the
previous exercise, or load the file so/dier0l.max
found under ltutorials|low-polygon-modeling.

2. Zoom in on the pilot’s right foot in the top
viewport.

3. From the Create menu, choose Standard
Primitives > Cylinder.

4. Create a cylinder in the top view centered on
the right boot.
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9. In the front view, scale the cylinder on its local
X axis so that it better fits the reference image.

fGO to the Modify panel. Set the cylinder 10.Right-click the cylinder in any viewport and

Parameters as follows: choose Convert to > Convert to Editable Poly.
Radius: 20
B

Height: 20 11,77 In the Modify panel, choose Polygon

Height Segments: 1 mode.

Sides: 8
Smooth: Off

. In the Left view, move the cylinder down until
it intersects slightly with the boot.

12.In the top view, click the cylinder’s top polygon.

13.In the Edit Polygons rollout, choose the Extrude
button.

14.Click and drag the selected polygon in the top

view to extrude it by about half the original
. In the Front view, rotate the cylinder so that it is height.

aligned with the pant leg in the reference image.

- r

- S
-

15.Use the Move tool and the Local Scale tool to
adjust the selected polygon to the reference
image in the various viewports.

. From the Main toolbar, choose Scale and set
the Coordinate System to Local.

b| EJILDDE' j EQ'




210 Chapter 6: Game Design

16.Perform another extrusion to right below the
knee. Again, use the transform tools such as
Move and Scale. You can also use Rotate to
match the polygon to the reference image.

L
! ':' |I_ e

Note: Joints such as knees and elbows require
special attention, mainly additional detail so
that they deform properly when animated.

17.Add two more extrusions/adjustments to
complete the knee.

18.Add one more extrusion to create the thigh, and
another all the way to the hip joint. Remember
that you can add more detail later if you miss

a spot.

19.Add two more extrusion to provide a reasonable
amount of detail for the hip joint.



20.Add another extrusion to reach the lower part
of the belt. Use the transform tools to align the
polygon with the belt line. Do not worry about
the right side, This will be taken care of when
you apply the Symmetry modifier shortly.

TR

21.Add one final extrusion for the belt.

Before you apply a symmetry modifier to create
the opposite leg, you need to adjust the buttocks
area, which is too flat at the moment.

22. 7 In the Selection rollout, choose Edge
selection mode.

23.In the left view, select any of the vertical edges
below the belt.
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24.1n the Selection rollout, click the Ring button to
select all edges parallel to the selected one.

25.1n the Edit Edges rollout, click on Connect.
This adds a series of edges connecting the
previously selected ones.

+*

26."* In the Selection rollout, choose Vertex
selection mode.

27.In the left view, use a Region selection to adjust
the position of vertices around the buttocks.

Ll
f

28.Exit sub-object mode when done.

Use the reset XForm utility:

Before you apply a Symmetry modifier to create
the other leg, you need to use the Reset XForm
utility to reset all rotation and scale on the existing
object. Failing to do so will result in symmetry
planes that do not work for your purposes.
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IEyIinderD'l .
Modifier List j
& B Symmetry
foe Mirrar
Editable Paly

4. In the Parameters rollout, leave the axis at X
and enable the Flip option.

|- Parameters |
Mirrar Axiz:
[ S S
1. Continue working on your file from the v Flip

previous exercise.

[v¥ Slice Along Mimar
2. T With the leg selected, go to the Utilities IV weld Seam

panel. Thieshald: [0 H

3. Click the Reset XForm button and then the
Reset Selected button.

5. In the Front view, move the Mirror plane on
the X-axis to the appropriate location to get a
properly placed symmetrical leg.

4. Go back to the Modify panel and notice you
have a new XForm modifier added to the stack
that contains all the reset rotation and scale
values.

5. Collapse the stack by right-clicking the leg
in the viewport and choosing Convert to >
Convert to Editable Poly.

Use the symmetry modifier:

1. Continue working on your file from the
previous exercise.

2. Make sure the leg is selected. In the Modify
panel, choose Symmetry from the Modifier list.

3. Expand the Symmetry modifier and choose
Mirror to access this mode.

6. Exit Mirror sub-object mode when done.

The pants are almost done. You still need to
fine-tune the area around the hips though; you will
use the Edit Modifier to correct that.



Use the Edit Poly modifier:

1.

Continue working on your file from the
previous exercise.

. Make sure the leg is selected. In the Modify

panel, choose Edit Poly from the Modifier list.

Zoom in on the front of the belt in the
perspective view.

From the Selection rollout, choose the
Edge button.

. Choose the center edge on the belt.

Hold the Control key and click the upper
spinner on the Loop tool twice. This will add
edges to the selection.

bk | [Ero |

ng |z

aet Stack Selection |

-

Loop

In the top view, move the selected edges on the
vertical (Y) axis so that you get a nice flowing
curve instead of an inverted V.

Repeat the procedure to adjust the edges on the
back side.

Creating the Pants

9. Continue fine-tuning the area around the

hips. Try alternating between edge and vertex
selection modes for better control.

10.Using edge selection mode, choose one vertical

edge on the belt line.

11.In the Selection rollout, choose Ring to select

all vertical edges around the belt.

12. = Holding down the Shift key, click the

Polygon button to convert edge selection to
poly selection.

-F_..-;"-—'l [ |

13.In the Edit Polygons rollout, click the little

Settings button near the Extrude tool.

14.In the dialog that appears, set the Extrusion

type to Local Normal and the Extrusion Height
to 1.5

213
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x|

Estruzion Tupe Extruzion Height:

£ Group [T5 =

#® Local Marmal
" By Palygon

Apply 0k ‘ Cancel |

15.Click OK to dismiss the dialog.

Remove unwanted polygons:

1. Continue working on your file from the

previous exercise.

. Holding down the Control key, select the two
polygons at the top of the pants.

. In the Edit Polygons rollout, click the small
Settings button next to Inset. A dialog appears.

. Set the Inset Amount to 5.0, and then click OK
to accept the changes and exit the dialog.

. Press the Delete key to remove the selected
polygons.

-lll".‘ .

6. Repeat the procedure to inset and then remove
the polygons at the bottom of the pants legs.

7. Right-click the pants and go to the Properties
dialog. Turn off Backface Cull and click OK.
This allows you to see the inside as well as the
outside of the pants.

Dizplay Properties

By Object

8. Exit sub-object mode. In the Modify panel,
rename the object Pants.

9. Save the file as my-soldier-pants.max.

Next
Creating the Torso (page 2-214)

Creating the Torso

In this lesson, you create the torso for the helicopter
pilot, mostly the T-shirt he’s wearing. In previous
exercises, you used simple primitives such as a box
or a cylinder and you mostly extruded polygons to
create a volume. In this exercise, you use a slightly
different approach. You will use an even simpler
primitive, a plane object, but you will do most of
the work using edge sub-selection. You will find
this method of modeling extremely powerful and
intuitive.
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Create the T-shirt 8. Right-click the selected plane and choose

1. Continue working on your file from the Convert to > Convert to Editable Poly.

previous exercise, or load the file soldier02.max <7

found under |tutorialsllow-polygon-modeling. ~ °- In the Modify panel, choose Edge selection

. . L mode in the Selection rollout.
2. Zoom in on the pilot’s mid-section in the front

viewport. 10.In the front view, select the top edge of the

plane.
3. From the Create menu, choose Standard

Primitives > Plane. 11.In the left view, move the selected edge slightly

. . . to the left to follow the reference image.
4, Click and drag in the Front viewport to create a

plane object. ' | J-
5. In the Modify menu, set the Length to 20, the

Width to 12 and set both Length & Width
Segments to 1.

6. Position the plane so that it intersects slightly
with the belt and with the symmetry plane.

Note: Because the plane appears as a line in the
left view, it takes some practice to properly
visualize where the selected edge is at any given
point. The transform gizmo is always a sure
hint where to look for a selection.

12.Holding Shift down, move the selected edge

7. In the top view, move the plane to the front up and to the right to extrude it once, always
section of the pants. conforming to the reference image.

i
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13.Continue using Shift + Move to extrude the
selected edge around the profile silhouette of
the helicopter pilot.

5. In the left view, scale the selected edges on the
horizontal axis to bring them closer together.
Keep also an eye on the top view for reference.

14.Right-click on the partially modeled T-Shirt
object and choose Properties from the Quad
menu.

15.In the Display Properties group, turn off
Backface Cull.

16.Click OK to exit dialog. You can now see both
sides of the flat polygons.

Edit the T-shirt:

1. & Make sure you are still in Edge sub-object
mode.

2. In the front view, select any of the vertical edges
to the left of the viewport.

3. Click the Loop button to select all the edges to

the left side of the viewport. o
6. Repeat the procedure to create one addition

4. Hold the Shift key down and then move the edge extrusion as seen in the illustration below.

selected edges to the left by about the same
amount as the original width.



7. In the left view, select inner vertical edges, right
above the belt line.

8. In the Edit Edges rollout, click the Bridge
button. The two edges are now connected by
a polygon.

9. Repeat the procedure for two more levels of
edges to bridge.
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10. "+ Switch to Vertex selection mode. Use the
Move tool to fine-tune the position of vertices
based on the reference images.

Create the sleeve:
1. 9 In the Selection rollout, choose the Border
sub-object mode.

2. Select one of the edges around the sleeve
opening. The whole perimeter is now selected.

3. In the Front view, use Shift + Move to create
two extrusions, used to create the sleeve.
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4, Adjust the vertices in the various views to
follow the reference images.

Create the collar:

<

1. In the Selection rollout, make sure Edge
sub-object mode is still selected.

Add detail: 2. In the Top view, select the following edges:

<

1. Adjust the vertices in the various views to
follow the reference images.

2. Select an edge under the armpit.

3. Click the Ring button to expand the selection.

TR

4. Click Connect to add a line of edges connecting
the previously selected edges. 3. Connect the selected edges.

*

4. "+ Switch to Vertex selection mode. Use the
Move tool to fine-tune the shape of the collar
based on the reference images.

5. Adjust the edges and vertices positions to get a
better sleeve opening.



5. H In the selection rollout, choose Polygon
mode.

6. Select the polygons above the collar line.

7. Press delete to remove the unwanted faces.

8. Exit sub-object mode.

Add a symmetry modifier:

1. Make sure the partially built T-Shirt is selected
and that you are not in sub-object mode.

2. In the Modify panel, choose the Symmetry
modifier from the Modifier list.

3. Leave the Mirror Axis at X and turn on the Flip
option.
4. Expand the Symmetry modifier and select

Mirror.

5. In the Front viewport, move the mirror line
to the right until you get a properly adjusted
T-Shirt.
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6. Exit sub-object mode and rename the object:
Shirt.

7. Save your file as my._soldier_Tshirt.max.

Next
Creating the Arms (page 2-219)

Creating the Arms

In this lesson, you create the arms of the helicopter
pilot. For the upper arm and forearm, you can
use the same modeling techniques that you used
to model the pants, that is, using a cylinder and
extruding polygons. To create the hand, you can
build it based on a box primitive. Later, you will
attach the hand to the arm and connect the gap
using the bridge tool.

Create the arm:

1. Continue working on your file from the
previous exercise, or load the file so/dier03.max
found under ltutorials|low-polygon-modeling.

2. Zoom in on the T-Shirt sleeve in the left
viewport.

3. Create a Cylinder centered on the sleeve. Set
the parameters as follows:

Radius: 12
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Height: 30
Height Segments: 1
Sides: 6

9. Using Move and Local Scale, adjust the biceps
to make them bigger.

4. Move and rotate the cylinder in the top view so
that it is oriented with the sleeve and is slightly
protruding from the sleeve.

i

10.Create another extrusion to close the biceps
near the elbow. Use Move, Rotate and Scale to
adjust the polygon at that level.

11.Create an additional extrusion for the elbow.
This is needed to deform the elbow correctly

5. Right-click the cylinder and then choose when it comes time to animate the character.

Convert to > Convert to Editable Poly.

6. = In the Selection rollout, choose Polygon
mode.

7. In the left viewport, select the hexagon facing
you.

8. In the Edit Polygons rollout, choose Extrude.
Click and drag the selected polygon to create an
extrusion for the biceps.



12.Create two more extrusions to create the
forearm. Adjust them to fit the reference
images.

13.Right-click the front viewport to activate it.

14.Press F3 to set the viewport in wireframe mode.
Notice the arm inside the sleeve.

+

15."* In the Selection rollout, choose Vertex
selection mode.

16.Adjust the vertices in the viewport to get a
better flow between the arm and the sleeve.

17.Press F3 again to set the viewport back in
shaded mode.

18.Exit sub-object mode when done.
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Create the hand:
1. Continue working on your file.
2. Zoomin on the hand sketch in the top viewport.

3. Create a box with the following parameters.

|- Pararneters |

Length[T80 3]
width T80 3]
Height:lE.D— ﬂ
Length Segs:ld,— J
Width Segs:lE— J
Height Seas:[T 3]

4F 4k

4k

4. Use the Move tool to position the box properly
in the top and the front views.

5. Right-click the box and then choose Convert to
> Convert to Editable Poly.

+*

6. * In the Selection rollout, choose Vertex
selection mode.

7. Using Region select, move vertices around in
the top view to follow the shape of the back of
the hand.
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14.In the Edit Polygons rollout, choose the Bevel
button.

15.Click and drag the selected polygon until you
reach the first knuckle. Move the mouse slightly
down to scale down the selected polygon.

Note: It is important to use Region select in the
top view to ensure you are selecting the top and
the bottom vertices on a vertical edge.

8. 7 In the Selection rollout, choose Edge
selection mode.

9. In the left view, select the three vertical edges
separating the fingers.

Note: The Bevel tool acts like a combined
extrusion/scale tool. Alternatively, you can
use the Extrude command and then manually
scale the selected polygon in a uniform or
non-uniform way.

16.Create another extrusion/bevel for the knuckle.
The extra detail provided there will ensure the
finger will deform properly when animated.

17.Continue beveling the finger all the way to the
10.In the Edit Edges rollout, click the little Settings tip.

button to the right of Chamfer. A dialog
appears.

11.Set the Chamfer amount to 0.5 to separate the
polygons that will be used to create the fingers.
Press OK to exit the dialog.

12. = In the Selection rollout, choose Polygon
mode.

13.In the left view, choose the polygon that
represents the index finger.
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18.Repeat the procedure with the other fingers. 22.Select all four of the vertices at the tip of the
When you are done, the hand should look like index finger.
the following illustration.

23.Expand the Soft Selection rollout and turn on
Use Soft Selection.

24.Turn on Edge Distance and set its value to 4.
This ensures that soft selection does not extend
beyond four edges and therefore will not affect
the neighboring finger.

| - Saft Selectian |

W Use Soft Selecka
v Edge Distanc

19.In th tive vi lect th | v Alfect Backfacing

.In the perspective view, select the polygon .
representing the thumb. Falloff: [20.0 =
Pinch: [0.0 H

Bubble: [0.0 2]

25.1n the Front view, move and rotate the finger to
give it a more relaxed look.

20.Use the Bevel tool as you did earlier to create
the thumb. However, with every extrusion, you
will need to compensate with the rotate tool in
the top view to curve the thumb slightly.

26.Adjust the other fingers as well. Use move
rotate and scale to give the hand reasonable
proportions.

*

21.°* In the Selection rollout, choose Vertex
selection mode.
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27.Adjust the vertices around the wrist to make
that side more rounded. This will make it easier

to connect the hand to the arm later.

Note: You may want to toggle Soft Selection
mode on or off to round off the wrist to your

liking..

28.Exit sub-object mode when done.

Attach and bridge the objects:

. Continue working from the previous lesson.

. Select the Arm object.

. In the Edit Geometry rollout, choose the Attach

button.

. Click on the hand in any viewport to attach it

to the arm.

. Right-click to exit the Attach command.

N In the Selection rollout, choose Polygon
mode.

Select the polygons on the hand and arm that
are facing each other.

. In the Edit Polygons rollout, click the small

Settings button next to Bridge. A dialog
appears.

. The default settings should work fine but try

out values for Twist and Segments to view the
end results. Remember that changes will only
be retained after you click OK.



10.If you need to, go to Vertex selection mode and

fine tune the area around the wrist.

11.Exit sub-object mode when done.

12.Rename the Object: Arm_Right.

Mirror and clone the arm:

1.

6.

Continue working on your file from the last
exercise.

In the Front view, select the Arm_Right object.

Hq From the Main toolbar, choose the
Mirror tool.

Leave the Axis as X and choose the Instance
clone option. Click OK to dismiss the dialog.

Move the cloned arm in the front or the top
view to reposition it properly.

.

Rename the clone: Arm_Left.

Creating the Helmet

7. Save your file as my_pilot_arms.max.

Next
Creating the Helmet (page 2-225)

Creating the Helmet

In this lesson, you create the helmet for the

helicopter pilot. So far you have started modeling

parts using simple base objects such as a box, a

cylinder or a plane. You can certainly model the
helmet using one of these primitives but this lesson
will show you yet another approach, where you use

an extruded shape to act as a model base.

Create the helmet:

1. Continue working on your file from the

previous exercise, or load the file so/dier04.max
found under |tutorials|low-polygon-modeling.

2. Zoom in on the helmet in the left viewport.

3. From the Create menu, choose Shapes > Line.

4. Before you start creating the helmet shape,

set the Line Creation mode to Corner in both
Initial Type and Drag Type. This will ensure all

line segments are linear.

|- Creation Method |
— Initial Type
#® Camner
" Smaoth
— Drag Tupe
& Camner
" Smaoth
" Bezier

Note: when you are creating low-polygon

models, you want to stay away from curves that
translate into multiple faces as much as possible.

You can always add more detail later as you
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. Create the contour of the helmet. Make sure

10.In the left view, select the polygon representing

11.In the Edit Polygons rollout, choose the small

Chapter 6: Game Design

have learned in previous exercises. It is easier to
add rather than remove detail from a mesh.

you close the spline by clicking on the starting
point.

Note: alternatively, you could have clicked the
bevel button and applied the bevel command
2 with a click and drag as you did in previous
exercises.

13.In the Bevel Polygons dialog, set the height
to 5 and the Outline Amount to -5. Another
extrusion is performed. Click OK to apply the

fGo to the Modify panel. From the Modify
list, apply an Extrude modifier.

. Set the Extrusion Amount to about 10 units. changes and exit the dialog.

. Right-click the object in any viewport and |

convert it to an Editable Poly.

In the selection rollout, choose the Poly
button.

the helmet.

Settings box next to Bevel.

12.In the dialog that appears, set the Height to

10 units and the Outline Amount to about -3. 14.Right-click the helmet in any viewport and
Click the Apply button to apply the changes choose Properties.
without exiting the dialog. 15.In the dialog that appears, turn on See-Through

mode in the Display Properties group. Click
OK to dismiss the dialog. The helmet is
now semi-transparent and you can see the
background reference image.



Creating the Helmet

+

16. "+ In the Selection rollout, choose Vertex
selection mode.

17.Using the Move tool, adjust the inner vertices
to follow the round bump around the ear.

Creating the opening:
1. Continue working on your file.

2. Adjust the perspective view so that you are
looking at the helmet from a lower angle.

3. Make sure you are in Polygon selection
mode. Select the inner polygon, the one located
on the symmetry plane.

18.Switch back to Polygon mode and notice the
“outside” polygon is still selected.

19.Extrude or bevel the selected polygon to create
the bump at the ear level.

4. Press the keyboard Delete key to remove the
selected polygon.

5. Choose Edge selection mode and select the

. . . following edges.
20.Switch to vertex selection mode and, in the

front view, select the 3 columns of vertices to
the left of the helmet.

21.Use the Rotate tool to rotate the selected vertices
slowly to follow the reference image.
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6. In the Edit Edges rollout, click Connect to

create a set of edges connecting the previously 10.Exit sub-object mode when done.

selected ones. 11.Right-click the object and go to Properties.
7. Go back to polygon selection mode, and then Turn off See-Through to go back to a

select the polygons to be deleted. fully-shaded view of the object.

12.Turn off Backface Cull to view both sides of the
polygons that make the helmet and then click
OK to exit the dialog.

Apply a Symmetry Modifier:
1. Continue working on your file.

2. Make sure the helmet is selected and that you
are not in sub-object mode.

3. From the Modify panel, apply a Symmetry
modifier from the Modifier list.

4. Set the Mirror Axis to Z. No other adjustments

to th ters should b ded.
8. Press the Delete key to remove the selected © the parameters shouid be nieede

polygons.

9. Go to vertex selection mode and adjust the
vertices in the Front and Left views so they
follow the reference image in the background.
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5. In the left view, move the visor into the proper
place, based on the reference image.

5. Rename the object: Helmet.

6. Save your file as my,_soldier_helmet.max.

Next
Creating the Visor (page 2-229)

Creating the Visor 6. Convert the plane to an editable poly using the
quad menu.
In this lesson, you create the visor for the helicopter

pilot. This approach will be similar to the one you 7. = Go to the Modify panel. In the Selection
used to create the shirt. You will start with a simple rollout, choose Edge selection mode.

lane object and edit its edges.
b ) 8 8. In the front view, select the vertical edge to the

1. Continue working on your file from the left of the visor.
previous exercise or load the file soldier05.max

found under ltutorialsllow-polygon-modeling. 9. Hold Shift down and move the selected edge to

the left to create an extrusion.

2. Zoom in on the helmet in the front viewport.

3. Create a plane object as a base for the visor. Set
the Length to 10, the width to 5 and make sure
the Length and Width Segments are set to 1.

4. Position the plane slightly to the left of the
symmetry axis of the head.
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10.In the left view, move the selected edge slightly 4. Leave the Mirror Axis at X and turn on the Flip

to the left to follow the contours of the face. option.
[ - Parameters |
Mirrar duis:
& % CY 7
] ,
¥ Flip
v Slice Along Mirar

5. Expand the symmetry modifier and choose

11.Repeat the last three steps to bring the visor Mirror.
into the helmet. 6. In the front view, move the Mirror line to the
right until you get a perfectly symmetrical left
side visor.

7. Exit sub-object mode when done.

+

12.°* In the Selection rollout, choose Vertex
selection mode.

13.Adjust the vertices to give the visor a nicer
shape.

8. Rename the object Visor.

9. Save your file as my. pilot_visor.max.

Next
Creating the Oxygen Mask (page 2-230)

14.Exit sub-object mode when done.

Creating the Oxygen Mask

Mirror the visor:

1. Continue working on your file. In this lesson, you create the Oxygen Mask for the
helicopter pilot. This approach is the same as for
the visor and the shirt, that is, you use a simple

plane object and edit its edges and vertices to build
3. From the Modifier list, apply a Symmetry the model.

modifier.

2. Make sure the visor is selected and that you are
not in sub-object mode.



1. Continue working on your file from the
previous exercise or load the file soldier06.max
found under ltutorials|low-polygon-modeling.

2. Zoom in on the head in the front viewport.
3. Create a plane object as a base for the oxygen
mask. Set the Length to 10, the width to 5 and

make sure the Length and Width Segments are
setto 1.

4. Position the plane slightly to the left of the
symmetry axis of the head, with its top
intersecting the visor.

5. In the left view, move the mask so that it is
slightly inside the visor.

Ll BN

6. Convert the plane to an editable poly using the
quad menu.

7. 7 Go to the Modify panel. In the Selection
rollout, choose Edge selection mode.

Creating the Oxygen Mask 231

8. In the front view, select the horizontal edge at
the bottom of the plane.

9. In the left view, use Move and Shift + Move to
extrude the selected edge around the perimeter
of the mask. Use the background image as a
reference.

10.In the front view, select one of the vertical edges
to the left of the selected object.

11.In the Selection rollout, click Loop to select all
the vertical edges connected to the original.

12.5till in the front view, hold shift and then
move the selected edges to the left to create an
extrusion.

13.Using a uniform scale, scale the selected edges
down in the left view to about 80% their
original size.
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19.Exit sub-object mode when done.

Mirror the oxygen mask:

14.Switch to vertex selection mode. Using the 1. Continue working on your file.

Move tool, adjust the position of vertices as 2. Make sure the mask is selected and that you are

shown in the illustration below. not in sub-object mode.

3. From the Modifier list, apply a Symmetry
modifier.

4. Leave the Mirror Axis at X and turn on the Flip

option.
[ - Pararneters |-
blirrar A
w3 Cy CF
15.Switch back to Edge selection mode. Notice the [ Flip
previously selected edges are still highlighted.
¥ Slice Along Mimar

16.In the front view, create another extrusion

using Shift + Move. ) ) .
5. In the front view, move the Mirror line to the

right until you get a perfectly symmetrical left
side mask. Expand the symmetry modifier and
choose Mirror.

17.In the left view, scale the selected edges to about
35% of their original size and then move them
inside the helmet area.

6. In the front view, move the Mirror line to the
right until you get a perfectly symmetrical left
side mask.

7. Exit sub-object mode when done.

18.Switch back to vertex mode and fine-tune
the position of vertices to get a better-shaped
oxygen mask.
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8. Holding down the Shift key, scale the selected
edges down to about 70% their original size.

8. Rename the object: Oxygen_Mask.

9. Save your file as my,_pilot_mask.max. 9. Move the selected edges slightly up and towards

the pilot’s back.
Next

Creating the Neck (page 2-233)

Creating the Neck

In this lesson, you create the Neck of the helicopter =&
pilot. Because the neck has to conform to the ] ]
collar of the shirt, it’s best to use the collar to create
the base object you need to build the neck. That’s
the approach you will take.

10.In the Edit Geometry rollout, click the Detach
button. A dialog appears.

Create the neck: 11.Change the object name to Neck and make sure
both options are turned off. Click OK to exit the
dialog. All selected edges and their connected
polygons get detached into a separate object.

1. Continue working on your file from the
previous exercise, or load the file soldier07.max
found under |tutorials|low-polygon-modeling.

2. Zoom in on the neck area in all four viewports. x|

3. Select the Shirt object.

Detach as: INeck
4, Right-click the shirt and convert it to an

Editable Poly using the Quad menu. ™ Detach To Element oK

5. fGo to the Modify panel. ™" Datach &2 Clone Cancel

6. 3 In the Selection rollout, choose Border
selection mode. 12.Exit sub-object mode and then select the new
Note: At this point, a few edges may already be Neck object.
selected. Click anywhere outside of the shirt to 13.Change the object’s wire color to differentiate
deselect any sub-objects. it from the shirt.

7. Click any edge around the collar line. The
whole perimeter is now selected.
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Adjusting the neck:
1.
2,

. Using transform tools such as Move, Rotate,

. Repeat the last two steps to create one last neck

Chapter 6: Game Design

Continue working on your file.

. . 6. Exit sub-object mode when done.
In the Selection rollout, choose Edge selection

mode. Notice that the top edges are still
selected. 8. In the front view, move the selected objects so
that they are centered to the neck and chest.

7. Select the helmet, visor and oxygen mask.

In the front view, hold shift and move the
selected edges slightly up to create a new
extrusion.

and Non-Uniform Scale, adjust the selected
edges as seen in the illustration below.
. i . 9. Save your file as my,_pilot_neck.max.

Check the face count:

Your model is now complete. You will check the
scene’s summary info to verify the face count in
your scene. You can also check the face count
on a selected object by pressing the 7 key on
the keyboard. The face count for the selected
object is then displayed in the top left corner of
the viewport, which is a handy tool to activate
as you are modeling your objects. However, the

extrusion. Position it inside the helmet and
adjust its proportions.



Summary Info under the File menu counts the
faces that make out the whole scene.

1. Continue working on your file from the
previous exercise or load the file soldier08.max
found under |tutorials|low-polygon-modeling.

2. From the File menu, choose Summary Info.

3. In the Mesh Totals group, verify the number of
faces that make your scene. For this tutorial, the
face count should not exceed 1000 faces.

—kezh Totalz

Wertices: 1045

Faces: 944

— Dezcrption

Next
Adjusting Smoothing Groups (page 2-235)

Adjusting Smoothing Groups

You have by now created all the components

that make the helicopter pilot. Still, as you look

at the results in the viewports, the objects look
faceted. Some modifiers that fix this issue such as
Meshsmooth and TurboSmooth do so by adding
geometry to the objects, which defeats the purpose
of low-poly modeling. It is best to keep the face
count low by adjusting smoothing groups on the
objects.

In a nutshell, two adjacent polygons that do
not share the same smoothing group become
separated by a visible edge, giving the shading

a faceted look. If the two polygons are sharing
the same smoothing group, the edge becomes
invisible, giving the illusion of a smooth, curved
surface.

Adjusting Smoothing Groups

Apply a smooth modifier:

1. Continue working on your file from the
previous exercise or load the file so/dier08.max
found under |tutorials|low-polygon-modeling.

2. Select the shirt in any viewport.

3. From the Modify panel, apply a Smooth
Modifier.

4. In the Parameters rollout, choose any
smoothing group number. You have just forced
all polygons on this shirt object to share a single
smoothing group, eliminating any visible edges
between them.

5. Select the pants and apply a Smooth modifier
as you did with the shirt.

6. Select a smoothing group different than the one
you used for the shirt. Again, this smoothes the
edges between polygons. In this case though,
it might be slightly overdone, since you might
want a stronger edge between the belt and the
pants.
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7. Turn on Auto Smooth and set the Threshold to
70. Smoothing is now performed based on an
angle threshold that you specified, separating
the belt from the pants.

8. Continue applying Smooth Modifiers to the
rest of the objects. Try out both methods (Auto
Smooth versus manual) where you see fit. A
finished version of the file is provided and
named sol/dier09.max.

Note: Remember that you need to apply Smooth
to only one boot and one arm, as you instanced
these two objects to create the opposite limbs.

Summary

This tutorial has introduced you to several of the
tools you can use to make a low-polygon model

with an Editable Poly. These tools can be adapted
to the task of modeling any low-polygon character.

Mapping a Character

Mapping a Character

This tutorial explains how to map a character
working with the Unwrap UVW Modifier. This
modifier provides a wealth of tools that go well
and beyond traditional mapping techniques. You
will use the character you built in the Modeling a
Low-Poly Character (page 2-199) tutorial to that
effect.

You will use the Unwrap UVW modifier to map
textures using simple methods like planar or
cylindrical mapping. You will also use it to map
textures using more elaborate methods such as
Pelt mapping to seamlessly map the camouflage
texture around the pants.



Skill Level: Intermediate

Time to complete: 1-2 hours
Features Covered in this Tutorial:
+  Applying materials to objects

+ Applying the UVW Modifier

+ Using simple mapping techniques such as
Planar or Cylindrical

+  Working with Material IDs to separate mapping
types

Tutorial Files

All the necessary files for this tutorial can

be found on the Tutorial Files CD in the
ltutorialslunwrap_uvw directory. Before starting
the tutorials, copy the |futorialsfolder to your local
|3dsmax8 installation.

In This Tutorial

Mapping the Shirt (page 2-237)
Mapping the Helmet (page 2-240)
Mapping the Pants (page 2-243)

Mapping the Shirt

In this lesson, you use the UVW modifier to map a
T-shirt onto a helicopter pilot. The materials have
already been provided, you need only apply them
to the objects and then use the proper mapping
techniques.

Apply the material to the shirt:

1. Load the file pilot01.max found under
ltutorialslunwrap_uvw.

2. Zoom in on the pilot’s shirt in the perspective
viewport.

3. Press M to access the Material Editor.

Mapping the Shirt

. Find the material named Pilot Shirt Boots_

& Belt (it should already be selected). Drag
this material and drop it on the shirt in the
Perspective view. The shirt turns black.

. Close the Material Editor.

fSelect the shirt and then go to the Modify
panel.

. From the Modifier list, choose Unwrap UVW.
. Expand the Unwrap UVW modifier and then

choose Face sub-object mode.

& B Unwiap U
........ Wertes

& Smooth
Editable Paly

. Press Alt+W to switch to a four-view

configuration.

. Adjust the zoom factor in the Front view so that

you see the T-shirt in its entirety.

. Using Region Select, make a window around

the shirt. Only those polygons facing the Front
viewport are selected. Notice in the Selection
Parameters rollout that face selection is set to
Ignore Backfacing by default.

[ - Selection Paramneters |
ERl

Eing | Loop |

hore Backfacing

Elect By Element

= £ 1 _— .
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U | CheckerPattern { Checker ) j

CheckerPattern [ Checker )
Map #5 (pilot-=hirtbootz. jpg)

Pick Texture
Remove Texture
Reszet Texture Lizt

11.In the bottom right corner of the dialog, click
the Options button.

12.In the Bitmap Options group that appears,

7. In the Map Parameters rollout, click the Planar set the Brightness to 1.0. This will make the
button. In this case the planar gizmo was background image easier to read.
created using the correct orientation and the |F samommn 1731 517 ]| | bt IT%
correct size. =
et 70 ||| st
Heght [FE— 2| | baghnesc[TT 2] Wekd Theshokt [TTT_ 2

13./'2! On the dialog’s main toolbar, make sure
the Freeform Mode tool is selected.

14.Place the cursor on the bottom right corner
of the gizmo surrounding the red area
representing the selected polygons. You are
now in Scale mode. Click and drag to scale the
selection until it is about the size of the t-shirt
in the background.

8. Click the Planar button again to turn it off.

9. In the Parameters rollout, click Edit. The Edit
UVWs dialog appears, displaying the selected
polygons against a checkered background.

10.In the top right corner of the dialog, from
the drop-down menu, choose the map that
displays the texture of the T-shirt. This turns
the checkered background into a tiled version
of the map that is part of the material applied
to the object.
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15.Zoom in on that area in the dialog. You can use 19.Using Scale (corner boxes) and Move (cursor
the mouse wheel to zoom and pan much like inside the selection area), adjust the vertices so
you would do in a viewport. they are all contained inside the t-shirt image.

16.Place the cursor anywhere inside the area of
the selected polygons. You are now in Move
mode. Reposition the selected polygons over
the T-shirt with the label “Army” on it.

20.Select the bottom vertices representing the
lower section of the shirt. Adjust scale and
position to equalize the flow of vertices on the
3d-object structure.

17.In the Selection Modes group at the bottom of
the dialog, choose Vertex sub-object mode.

Selection Modes——————

s B -]

J [~ Select Element

Lo = 1

18.Using a region select, select all the vertices that 21.Continue selecting and adjusting groups of
make the top half of the torso including the vertices to fit the wireframe structure to the
arms. image in the background. Always try to keep

the flow of the vertices even to prevent any
stretching in the texture, especially when the
texture has patterns or labels on it.
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Map the back of the shirt:

1.

Right-click the label in the top left corner of the
Front viewport. From the menu that appears,
choose Views > Back.

In the Modifier stack, switch the Unwrap UVW
sub-selection mode to Face.

. Do a region selection in the back viewport to

select all the polygons that make the back of the
T-shirt.

. In the Map Parameters rollout, click the Planar

button once to reset the mapping coordinates
of the selected faces.

. Click the Planar button one more time to turn

it off.

. Using Scale and Move modes as you did earlier,

position the back faces on top of the back of the
T-shirt in the background picture.

7. In the Selection Modes group at the bottom of
the dialog, choose Vertex sub-object mode.

— Selection Modes—————

15 e ]

J [ Select Element

L oot 1

8. Adjust groups of vertices as you did earlier
to fit the wireframe structure on top of the
background image.

9. Exit the Edit UVWs dialog when done.
10.Turn the Back view into a Front view again.
11.In the Modifier stack, exit sub-object mode.

12.Save your file as my._pilot_shirt.max.

Next
Mapping the Helmet (page 2-240)

Mapping the Helmet

In this lesson, you use the Unwrap UVW modifier
to map the helmet of the helicopter pilot. Unlike
the shirt, the helmet cannot be easily mapped with
a Planar projection. You will use a cylindrical
projection instead.



Apply the material to the helmet:

1.

Continue working on your file from the
previous exercise or load the file pilot02.max
found under ltutorialslunwrap_uvw.

. Zoom in on the pilot’s helmet in the perspective

viewport.

. Press M to access the Material Editor.

. Find the material named Pilot_Head. Drag

this material and drop it on the helmet in the
Perspective view.

. Close the Material Editor.

Map the helmet:

1.

ﬂSelect the Helmet, and then go to the
Modify panel.

2. From the Modifier list, choose Unwrap UVW.

3. Expand the Unwrap UVW modifier, and then

choose Face sub-object mode.

& H Urwarap LW
........ " arhew

- Edge
I FaCE

& Srmoath

E ditable Poly

4, In the Selection Parameters rollout, turn off

Ignore Backfacing.

|- Selection Parameters |

S RS
. ] i
[~ lgnare Backiacing

[~ PFlanar Angle Wﬂ

Mapping the Helmet

. Use a region selection to select all the faces that

make the helmet. The whole helmet turns red.

. In the Map Parameters rollout, click the
Cylindrical button. A cylindrical mapping
gizmo appears but its size and orientation are
incorrect.

7. In the Map Parameters rollout, click on Align Y

to adjust the gizmo to the helmet.

Note: Look closely and notice the vertical green
edge at the front of the cylindrical gizmo. This
represents the edge that will be used to unfold
the map. You will need to rotate that edge to the
back of the helmet to better fit the map assigned
to the material.

. From the main toolbar, choose the Rotate tool

and set the Coordinate System to Local.
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‘Q u‘ILcu:aI |

9. Press the A key to turn on Angle Snap.

10.In the perspective view, rotate the gizmo 180
degrees on the Z-Axis (blue axis) until the

11.In the Parameters rollout, click Edit to access
the Edit UVWs dialog. The selected faces are
unfolded against a checkered pattern, but it
may not be 100% symmetrical.

12.Rotate the cylindrical gizmo an additional 5
degrees on the Z-Axis. Notice how this fixes

the selected faces into a perfectly symmetrical
layout.

13.In the Map Parameters, click the Cylindrical
button to exit that mode.

14.From the map dropdown menu, choose the
helmet map defined in the material.

I} | CheckerPattern ( Checker ) j

CheckerPattern [ Checker )
Map #6 (pilot-head.jpg)

Pick Texture

Remowve Texture
Rezet Texture List

15.Make sure the Options button in the bottom
right corner of the dialog is active.

16.In the Bitmap Options group, set the Brightness
to 1.0. This will make the background image
easier to read.

17. 21 0n the dialog’s main toolbar, make sure
the Freeform Mode tool is selected.



18.Position the cursor on one of the corner boxes
to scale the selected faces, or anywhere inside
the selection to move the selected faces.

19.Make a preliminary adjustment for the selected
faces to fit the background image.

20.In the Selection Modes group at the bottom of
the dialog, choose Vertex sub-object mode.

Selection Modes———————

15 B ]

J [~ Select Element

21.Adjust groups of vertices like you did in the
last exercise.

Mapping the Pants

22.Exit the Edit UVWs dialog when done. In the

Modifier stack, exit sub-object mode.
Things to try:

If you have time, try to adapt this tutorial to the visor and the
oxygen mask. Both present the same workflow (cylindrical
mapping) as the helmet and they should be assigned the
same material.

When you are done, save your file as
my._pilot_helmet.max.

Next
Mapping the Pants (page 2-243)

Mapping the Pants

In this lesson, you use the Unwrap UVW modifier
to map the pants of the helicopter pilot using a
camouflage pattern. The pants would be difficult
to map using conventional mapping methods,
especially when you use a pattern like camouflage,
without getting smearing and stretching of pixels.
Using multiple planar and cylindrical maps might
work to keep the pattern equal but may give you
problems with stitching. It is best to use Pelt
Mapping in such a situation.

An added constraint is the belt, which is part of the
pants object. Since the belt will be using a different
material than the rest of the pants, you need to
apply a Multi/Sub-Object Material and map the
two elements differently, using pelt mapping for
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the pants and a simpler cylindrical mapping for
the belt.

Adjust material IDs:

1.

Continue working on your file from the
previous exercise or load the file pilot03.max
found under ltutorialslunwrap_uvw:

Zoom in on the pilot’s pants in all viewports.

fSelect the Pants and go to the Modify
panel.

Expand the Edit Poly modifier in the stack and
choose Polygon Selection mode.

Using a Region Select in the Front view, select
all the faces that make out the pants object
(pants + belt).

Scroll down to the Polygon Properties rollout
at the bottom of the Modify panel. Set the
ID value to 1. The Set ID value sets all the
faces to be applied with the first material in a
multi/sub-object material definition.

------ Using a window selection, select all the
faces that make the belt.

In the Polygon Properties rollout, set the
material ID value to 2. The selected faces
representing the belt will be applied with the

second material in a multi/sub-object material
definition.

9. Click an empty area of the viewport to deselect
all polygons.

10.Exit Sub-object selection mode, and then go
to the top of the stack.

I Pants

b4 odifier List

[

& B Edit Foly
e
Edge
Border
Palpaon
Element
2 F Surmeto

=

Apply the material to the pants:

1. In the perspective viewport, zoom in on the
pilot’s pants.

2. Press M to access the Material Editor.

3. Find the material named Pilot_Pants and select
it. This is a Multi/Sub-Object material with two
defined sub-materials.

[- Multi/Sub-Object Basic Parameters

’2_ Set Mumber |

M Mame | Sub-taterial | Ond0F

' |1_| Pilat_Pants [ Standard | . Fﬂ

fdd | Delste |

BT e s @R

4. Drag this material and drop it on the pants in
the Perspective view.

5. Close the Material Editor.

Create pelt seams:

When you use Pelt mapping, it is best to start by
defining pelt seams. Pelt seams are like virtual




“cut” lines that the UVW Map modifier uses to
unfold the Pelt map.

1. ESelect the Pants and then go to the Modify
panel.

. From the Modifier list, choose Unwrap UVW.

. Maximize the Perspective view and press F4 to
turn Edged Faces mode on if it is not on already.

. Press F3 to display the view in wireframe.

. Expand the Unwrap UVW modifier and choose
Edge Selection mode.

. In the Parameters rollout, set the Display option
to No Seams. The existing (green) seams will
make the Pelt (blue) seams difficult to see.

|- Pararneters |

Edit...

Reset Wiz | Save...
Load...

— Channel:

# Map Channel: I'I ﬂ

" Werkex Caolor Channel

Dizplay:

I & Show No Seams

= Thin Seam Display
" Thick Seam Dizplay

v always Show Pelt S eam

7. Select the vertical edge at the back center of the

belt.

Mapping the Pants

8. In the Selection Parameters rollout, click on

Loop. The edges are now selected in a loop
from the back to the front passing between the
legs.

Note: At this point, you can convert this edge
selection to a Pelt Seam, but you really only
need the selected edges at the back of the pants.
You can deselect the edges you do not want or
use a different approach called Point to Point
Seam.

. Click a blank area of the viewport to deselect

the edges. At the very bottom of the command
panel, click the Point to Point Seam button.
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Edit Seamsz |

Paint To Paint Seam

Edge Sel To Pelt Seams |

Exp. Face Sel To Pelt Seams |

10.Click a point on the belt where you want the
Pelt Seam to start.

—_

1.Arc Rotate to view the pants from a lower angle
and click a point in the middle between the
pants legs.

12.Right-click to accept the seam. You now have a
pelt seam running along the buttocks.

13.Repeat the Point to Point procedure to create a
pelt seam running along the inside of a leg.

14.Repeat the procedure to create a pelt seam for
the inside of the other leg.

15.Press F3 to turn the view back in shaded mode.

16.In the Modifier stack, set the sub-selection
mode to Face.

17.In the Selection Parameters rollout, turn off
Ignore Backfacing.



- Selection Parameters |

[~ lgnaore Backfacing

[~ PFlanar Angle Wﬂ

18.Using Region Selection, select all the faces
that make up the pants. They turn red in the
viewport.

19.In the Map Parameters rollout, click the Pelt
button. A gizmo not unlike the Planar mapping
type appears in the viewport.

20.Click the Align Y button to align the gizmo in
a Front direction.

21.At the very bottom of the panel, click the
Edit Pelt Map button. The Edit UVWs
dialog appears along with a floating Pelt Map
Parameters window.

Note: The display of the geometry in the Edit
UVWs dialog is slightly different from what
you have seen so far. A circular Stretcher is
displayed and is going to be used to simulate
Pelt mapping by stretching the geometry.
You need to adjust it slightly so that it works
properly.

22.In the Maps drop-down, choose the map that
was defined in the multi/sub material for the
pants. The camouflage texture appears in the
background.

Mapping the Pants 247

) | CheckerPattern ( Checker ) j

CheckerPattern ( Checker )
Map #7 (pilot-pantz.jpg)
Map #& (pilot-shirtbootzbelt. jpg)

Pick Texture
Remove Texture
Rezet Texture List

Note: Because the material applied to the pants
is a multi/sub-object material, all maps used
in the material definition are automatically
displayed in the map drop-down menu, in this
case the camouflage and the belt map.

23. k) On the Edit UVWs main toolbar, choose

the Scale tool.

24.Position the cursor on one of the Stretcher

control points. Scale the stretcher up
slightly until it reaches the boundaries of the
camouflage map.

25.| C} On the Edit UVWs toolbar, choose the

Rotate tool.

26.Make sure Angle snap is off. Position the cursor

on one of the stretcher’s control point, and
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rotate the stretcher to get a more symmetrical
layout.

27.1n the Pelt Map Parameters floating dialog,
click the Simulate Pelt Pulling button. The faces
are stretched out based on the pelt seams you
created.

29.0n the Pelt Map Parameters floating dialog,
click three times on the Relax (Light) button.
Keep an eye on the viewport to compare the
results.

28.Click the Simulate Pelt Pulling button two more
times for more stretching. The end results are
getting better in the viewport, but the mapping
can be made better with a bit of “relaxing”.




Map the belt:

Unlike the pants, the belt is a simple cylindrical
mapping, much like the one you used on the
helmet in the previous exercise.

1. In the Modifier stack, switch the Unwrap UVW
selection mode to Face.

2. In the Map Parameters rollout, click the Pelt
button to exit this mode.

3. Click a blank area of the viewport to deselect
the faces.

4, In the Edit UVWs dialog, expand the face ID
dropdown menu.

=] &

1:Pilot_Pants { Standard }
2:Pilot_Belt [ Standard ) | Edc
— 1 . ]|—

5. Select 2:Pilot_Belt (Standard) from that list.
Only the faces that make out the belt are
selected.

Note: Notice how the background automatically
switched to reflect the map associated with the
faces associated with that Material ID.

6. Using a Region selection inside the Edit UVWs
window, select all the faces representing the
belt. The corresponding faces are selected in
the viewport.

Mapping the Pants

7. Press F3 to turn wireframe mode on.

8. Inthe Map Parameters rollout, click Cylindrical,
and then click Align Z to align the cylindrical
gizmo to the belt.

9. Make sure Angle Snap is turned on and rotate
the gizmo 90 degrees on the Z-Axis (blue axis)
so that the green seam is at the back.

10.In the Map Parameters rollout, click the Fit
button to fit the gizmo to the belt.

11.Click the Cylindrical button to turn it off.

12. At the bottom right corner of the Edit UVWs
dialog, click the Options button.

13.In the extended group that appears, set the
Brightness value to 1 to get a better view at the
background.
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14. Kl On the Edit UVWs toolbar, choose the
Freeform mode tool.

15.Make a preliminary adjustment using scale
(cursor on the corner control points) and Move
(cursor inside the selection) to position the
selected faces over the belt in the background
image.

16.Press F3 to turn the viewport into shaded mode
again.

17.In the Edit UVWs dialog, switch the selection
mode to Vertex.

Selection Modes———————

15 B ]

J [~ Select Element

L = 1

18.Select all the bottom vertices on the belt line.

19. I:m-On the Edit UVWs window’s main toolbar,
choose the Scale Vertical tool from the Scale
flyout.

20.Place your cursor on one of the selected vertices
and then click and drag down to straighten the
belt line.

21.Select the upper belt line and straighten it as
well.

22.Select the vertices around the buckle.

23.| EEH-Using Scale Horizontal and Move, adjust
the vertices to get a better looking buckle in the
viewport.

<

24.Close the Edit UVWs dialog when done.
25.In the Modifier stack, exit sub-selection mode.

26.Save your file as my._pilot_pants.max.

Things to try:

You have used the Unwrap UVW modifier to apply various
types of maps such as Planar, Cylindrical and Pelt. If you
have time, continue mapping the rest of the objects that
make the character such as boots, arms and neck. All
materials have been already provided. Remember that you
only need to map one boot and one arm as you created
the opposite limb as an instance.A finished version named
pilot05.max can be found under \tutorials\unwrap_uvw.

Summary

This tutorial has introduced you to several
mapping methods using the Unwrap UVW
modifier. You have used simple mapping



techniques such as planar and cylindrical, as well
as more elaborate techniques such as pelt mapping
to seamlessly wrap textures around objects. These
tools can be adapted to the task of mapping any
object in 3ds Max.

Normal Bump Mapping

Normal Bump Mapping refers to a new technique
for simulating high-resolution surface detail on
low-resolution polygonal models. Normal Bump
Mapping is similar in some respects to regular
bump mapping, but it conveys more complex
surface detail than is possible in regular bump
mapping. Normal bump maps store information
on the direction normal of the surface in addition
to the simple depth information used in regular
bump mapping.

Introducing Normal Bump Mapping

The practical benefits of normal bump mapping
were first seen in real-time gaming platforms, but
the ability to create more realistic detail with fewer
polygons is common in all areas of digital content
creation. 3D artists of all stripes should take the
time to explore this powerful new tool in 3ds Max.

To get the best results with normal bump mapping,
you should be familiar with techniques for
managing texture coordinates in your models. If
you haven’t already done so, you might want to
review the topic Unwrap UVW Modifier in the 3ds
Max User Reference.

Skill Level: Intermediate/Advanced

Time to complete: 1 hour

Features Covered in This Tutorial

After completing this tutorial, you should be able
to:

1. Use Render To Texture to create a normal bump
map.

2. Use the new Projection modifier to “steal”
detail from a high-resolution mesh.

3. Use the new Normal Bump map type to render
the effects of a normal bump map.

Tutorial Files

All the necessary files to do the tutorials can
be found on the Tutorial Files CD, in the
ltutorials|normal_bump folder. Before starting
any tutorials, copy the |tutorials folder from the
CD to your |3dsmaxlocal installation.

Creating Normal Bump Maps

To create a normal bump map, you typically start
with two objects: a polygonally detailed object
whose high-resolution geometry will serve as the
source for the normal bump map information,
and a low-resolution target object that will receive
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the normal bump map and use it to appear more
finely detailed than it really is. This tutorial uses
two versions of a chess pawn to demonstrate the
typical workflow.

Set up and examine the scene:

1. Files for this lesson are in the tutorials/
normal_bump folder. In 3ds Max, open
pawn_normalbump_01.max.

The only visible object is an editable mesh
model of a chess pawn with several gouges and
rough edges reflecting in its surface geometry.
This model will serve as the information source
for the normal bump map you will create.

A

2. Select the pawn in any viewport, and then
right-click it to display the quad menu. In the
Display quadrant, choose Hide Selection to
hide the pawn.

3. Right-click the active viewport again, and
select Unhide By Name from the quad menu
to display the Unhide Objects dialog. In the
list, click Pawn-LowRes to highlight it, and
then click Unhide to display the object in the
viewports.

This is the low-resolution target object to which
you will apply normal bump maps. Its surface
is smooth, and it has a checkered texture map
applied to it. The checker map was used as a
visual guide in setting up the texture mapping
of the surface. Let’s take a look at how that was
done.

. Select Pawn-LowRes. From the Main menu

choose Modifiers > UV Coordinates > Unwrap
UVW.

. ? On the Modifier panel > Parameters

rollout, click the Edit button.

Edi...

The Edit UVWs dialog is displayed.
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The dialog shows how the object has been
unwrapped, and how the texture coordinates
have been mapped to the faces of the pawn.
This layout was made to facilitate painting,
which can be necessary for “touching up”
texture mapping.

You won't be modifying the texture coordinates
in this lesson, so close the Edit UVWs dialog.
Delete the Unwrap UVW modifier from the
stack, and then continue.

. Press M to display the Material Editor. The
top left material is named PAWN, and is

the material that has been assigned to our
low-resolution pawn. On the Maps rollout,
turn off the Diffuse Color map’s toggle to make
the map inactive.

Creating Normal Bump Maps

[E] Material Editor - PAWN o ]

Material Mavigation Options  Ukilities

PP e BEOO

P (8% @ |4 % ol@IT & &

%, |PAWN >|  Standard
I[x Extended Parameters [i
[| + SuperSampling |]
E Maps i
Amount Map
I~ Ambient Calar . . Wﬂ Hane |
J¥ Diffuse Calar. .. [T00 2| Map #3 [ Checker) |Iﬁ
™ Specular Calor . Wﬂ Mone |
™ Specular Level . Wﬂ Mone |

The pawn loses its checkerboard texture in the
Camera0l viewport.

Now that you are familiar with the setup of the
scene, you can begin the process of creating a
new normal bump map.

. Close the Material Editor before continuing.

253



254

Chapter 6: Game Design

Set up Render To Texture (RTT):

To generate normal bump maps, you will use the
Render To Texture tool.

1. Continue with the scene you have been using,
or open pawn_normalbump_02.max.

2. Right-click the active viewport, and choose
Unhide All from the quad menu to unhide
the high-resolution pawn, Pawn_SCAR. To
better see the edges of the two pawn objects,
right-click the Camera0l viewport label and
turn on Edged Faces.

The two pawns are the same size, and are
precisely aligned.

3. For the next several steps you will work in the
Front viewport. Maximize it, and press the
H key to display the Select Objects dialog.
Double-click Pawn_LowRESto select it and
dismiss the Select Objects dialog.

4. From the Main menu, choose Rendering >
Render To Texture to display the Render To
Texture dialog.

Ll

[+ General Settings [i

E Objects to Bake I
Object Sub-Object Edge
Mame Channel  Channel Padding
Pawn_LowRES 3 2

— Selected Object Setting
Jv Enabled

Padding: [Z— 2
— Projection kapping

I~ Ernabled I[No Projection Modifier] 'l Pick...| Options...

¥ Object Level ¥ Sub-Object Levels
& Putto Baked Material € Putta Baked Materisl

& FullSize " Froportional
— Mapping Coordinate:

Object: ¢ Use Existing Channel I_ =

@ Usze Automatic Unwrap Cheiz! J

Sub-Objects: ¢ Use Existing Charinel I— —
& se Automatic Unwrap Chearirizh B J

Clear Urwrappers
 Individual @ AllSelected ¢ All Prepared

- Wisws Render
Fiender | Unwarap Only | Cloze | Original: -
Baked: @ -

Tip: The default keyboard shortcut for the
Render To Texture dialog is 0.

There is a single entry under the Objects To
Bake rollout for the selected Pawn_LowRES
object.

5. In the Projection Mapping group, turn on
Enabled, and then turn off Sub-Object Levels.

Frojection Mapping

¥ Enabled I[NoProiectionModifier] > | Fick. | Options..

v Object Level [~ Sub-Object Levels
® PuttoBaked Material ¢ Putto Baked Material
& FullSize

" Proportional

M Click the Pick button to display the
Add Targets dialog. Click Pawn_SCAR to
highlight it, and then click the Add button to
dismiss the dialog.



The drop-down list in the Projection Mapping

group has changed from (No Projection
Modifier) to Projection.

Projection Mapping
v Enabled |{3]

v Object Level [~ Sub-Object Levels
@ PuttoBaked Material ¢ Putto Baked Material
& FullSize Froportional

rojection

Fick...| Options...

A new Projection modifier has been placed

on the modifier stack for Pawn_LowRES, and

a rough wireframe cage appears around the
high-res pawn object in the viewport.

m Click the Options button to display

the Projection Options dialog.

8. On the Projection Options dialog, make sure
Ray Miss Check is selected in the Resolve Hit

group, and that the Normal Map Space is set
to World.

Creating Normal Bump Maps

[& Projection Options B ] [

— Objects and Source

|Pawn_LowRES (0 50 Outputs) Synch Al

r Filtering O ption:

[ Crop &lpha Global Supersampler: Mone  Setup...
 Method

® Raprace ¢ UV Match [V UseCage Offset [T0.0 3l
r Reszolve Hit

" Clozest  ® Furthest

[ Hit Orly Matching Materisl 10 W Fay misz check

I Include Working Model R ay mizz color: .

— Mormal Map Space
@& world  Screen  Local #vZ Tangent
Tangent Dir: H O Left ® Right Y. Up & Down

— Height kap

tin Height: |-1 0.0 g Buffer min Height: |.5_033
tax Height: | 10.0 ﬂ Buffer max Height: |3.433

Notice that the Ray Miss Color is set by default
to bright red. This color will be used later as

a visual cue for a common problem that you
are likely to encounter when creating normal
bump maps.

Tip: For an in-depth explanation of the controls
in the Projections Options dialog, see the
Render to Texture: Projection Options dialog
topic in the 3ds Max 8 User Reference.

9. Close the Projection Options dialog.

10.In the Render To Texture dialog > Objects To
Bake rollout > Mapping Coordinates group,
choose Use Existing Channel.

Mapping Coordinates

Object: % Usze Existing Channel ) Iﬁ_
© |ze Automatic Unwrap Dt ||

Sub-Objects: € Usze Existing Channel ) —
& |ze Automatic Unwrap Ehannel.|4 J

Clear Urwrappers

This is where you specify that you want to use
the pre-assigned texture mapping coordinates
you viewed earlier in this lesson, rather than
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letting 3ds Max create new texture mapping
coordinates on the fly.

11. Add.. On the Render To Texture dialog >

Output rollout, click the Add button.
The Add Texture Elements dialog appears.

12.0n the Add Texture Elements dialog, click to
highlight NormalsMap, and then click Add
Elements.

Add Texture Ele |

Axvailable Elements

Completetd ap
Speculartdap
Diffuzetd ap

Shadowszh ap
Lightingh ap
! S ehian

B lendtdap
Alphatd ap
Heightt ap

Add Elements| Cancel |

A new NormalsMap entry appears on the
Output rollout of the Render To Texture dialog.

13.0n the Output rollout, click to highlight the

NormalsMap entry, and then change these

settings:

+  Click the 1024 button in the Selected
Element Common Settings group to set the
output size to 1024 x 1024 pixels.

+ For the Target Map Slot, choose Bump from
the drop-down list.

+ In the Selected Element Unique Settings
group, turn on Output Into Normal Bump.

[- Dutput |
File Mame | Element Mame | Size | Tan
Pawn_LowRESH... Momalstap 1024 Bun
. | 2l

Add... Delete

— Selected Element Common Setting:
R Enable  Mame: [Nomalstap
File Name and Type: [Fawn LowRESNomalsMaptga | .. |
Target Map Slat; IBump j
[~ Use Automatic Map Size  Element Type: Normalstdap

Size: [102¢ 3| 64 | _ =me | _ ves |

128 | 52 | 1024 |

 Selected Element Unigue Settings
v Output inta Mamal Bump
[~ Render Height b ap inta £lpha Charnel

14.0n the Baked Material rollout, choose Output
Into Source.
[- Baked Material |

B aked b aterial Settings
#  Output Into Source
" Save Source [Create Shell)

# Duplicate Source to Baked
" Create New Baked

I StandardmaterialBlinn j

Update Baked taterials Clear Shell b aterialz |

® Keep Source Materials
" Keep Baked Materials

[~ Render to Files Only

At this point, you have defined all the basic
elements and settings for creating a normal
bump map.

15. At the bottom of the Render To Texture dialog,
click Render to render your normal bump map.
If you see a File Exists warning dialog, click
Overwrite Files.
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The rendered map shows an unwrapped diffuse
rendering of the high-resolution pawn, with a
suggestion of gouging on the surfaces.

Red splotches appear in the rendering.
These indicate regions where the bump map
projection rays have missed geometry. The
problem here is that the cage created by the
Projection modifier doesn’t completely enclose
the high-resolution pawn in these spots.
This would create problems if you applied
the normal bump map to the low-resolution
target. In the next lesson, you will adjust the
Projection modifier’s cage to eliminate these
errors, and apply the final normal bump map
to the low-resolution pawn.

Applying Normal Bump Maps to
Objects

In this lesson, you will refine how the normal
bump map information is derived from the
high-resolution source object, create a new normal
bump map, and then apply the new map to the
low-resolution object to see the effect of normal
bump mapping.

Applying Normal Bump Maps to Objects

Adjust the projection modifier:

The Projection is designed to be part of your
workflow when you use normal bump mapping.
The Projection modifier is the go-between between
the source and target objects; it determines how
projected normals from the high-resolution object
should be mapped onto the low-resolution version.

In the previous lesson, the Projection modifier was
applied to the low-resolution object automatically,
while using the Render To Texture dialog. Since
the high-resolution object and the low-resolution
object have different geometries, 3ds Max had

to “guess” what you wanted when applying the
modfiier for the first time. You rendered a texture
using this guess, with the result that there were
detectable errors in the normal bump map, as
shown by red patches in the rendered map. In this
procedure, you will tune the Projection modifier
to eliminate those errors and get the precise
projection you are looking for.

1. Continue with your scene from the previous
lesson, or open PAWN_NormalBump_03.max.
Select the Pawn-LowRES object if it is not
already selected.

2. ? Click the Modifier tab, and toggle the
viewports so that you can see the objects in four
views while examining the Projection modifier
on the modifier stack.

257



258

Chapter 6: Game Design

The additional cage around the pawns comes
from the Projection modifier that was applied

automatically by the Render To Texture dialog.

The cage needs to be corrected in some areas
to more faithfully reproduce the high-res
geometry.

f On the Modifier panel, click to highlight
the Projection modifier in the stack. In the
Cage rollout > Display group, turn on Shaded.

4.

When the cage is shaded, it is easier to see.

Click the Reset button at the bottom of the
Cage rollout.

The cage resets itself to fit tightly around the
target low-resolution pawn.

The shape of the cage is correct, but it is
important that the cage fully encompass the
source high-resolution object. Where source
geometry lies outside the cage, the result will be
ray intersection misses, which will cause flaws
in the normal bump map.

Note: In the previous lesson, in the Projection
Options dialog, you left Ray Miss Check turned
on, and left the Ray Miss Color set to pure

red. This means that whenever there are ray
intersection misses, they will be shown in the
normal bump map as pure red.

In the Cage rollout > Push group, set the
Amount to 6.5.
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6. | ** On the Selection rollout, turn on the
Vertex sub-object level.

7. In the Front viewport, select the top 3 rows of
vertices.

8. Move the vertices upward just a bit, until the
cage clears the geometry of Pawn_SCAR.

The cage balloons outward slightly, so that most
of Pawn_SCAR fits within it.

Most of your mapping problems are now
settled, but if you Arc Rotate the Front view,
you will still detect areas in the top, middle rim,
and base, where the source object protrudes
through the projection cage.

9. In the Front viewport, select the vertices in the
middle flange.

10.In the Camera0l viewport, uniformly scale
these vertices slightly outward. An additional
scale of 2 percent should suffice. Watch the
coordinate display at the bottom of the 3ds Max
window to check your progress.

You can correct these areas by hand. Press F to
reset the viewport to Front.
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12. ﬂ Your refinements to the cage are complete.
Click the Vertex button on the Selection rollout
to exit the Vertex sub-object level.

You are now ready to render the normal bump
map and apply it to the low-resolution object.

Use NormalBump to apply the normal bump map:

1. Continue with your scene from the previous
lesson, or open PAWN_NormalBump_04.max.
Select Pawn_LowRES if it is not already
selected.

2. From the Main menu, choose Rendering >
Render To Texture to display the Render To
Texture dialog. On the Render To Texture
dialog > Baked Material rollout, make sure that
Output Into Source is chosen.

11.Finally, select the vertices in the base of the cage.
In the Camera0l viewport, uniformly scale
these vertices slightly outward, until the base of
the cage clears the geometry of Pawn_SCAR.

3. Click the Render button at the bottom of the
dialog to render the normal bump map. If a File
Exists warning is displayed, click Overwrite
Files to continue.

[GlCameran1, frame 0 {1:2) 100 x|
Hio oo ¢ o X [Feeams = ]

The rendered normals map appears. It looks
like a diffuse pass that shows lighting and
shadows on the surfaces of Pawn_SCAR,



flattened out on to match the mapping
coordinates for Pawn_LowRES. Even though
you can't see it, the bump normal data has
also been generated and has been “baked”
into the PAWN material that is assigned to
Pawn_LowRES.

Note: If you see any red on the rendered image,
that indicates that you have ray misses from
the rendering pass, which means that the
Pawn_SCAR object is protruding through the
Projection modifier cage at these locations.
Using the red areas as a guide, locate these
regions in the cage as you did in the previous
sequence of steps, and adjust the geometry of
the cage just enough to make the red regions
disappear when you render a new normals map.

. Close the rendered frame window, and close the
Render To Texture dialog. Hide Pawn_SCAR so
that only the low-resolution target pawn is left
visible. Press M to display the Material Editor.
Look at the PAWN material’s Maps rollout.

[- taps |
Amount Map
I~ Ambient Color . . Wg Mot |
I™ Diffuse Color ... [100 %] Map #3 [ Checker | |IE
I~ Specular Colar Wg Mot |
™ Specular Level . Wﬂ Mot |
[~ Glossiness ... .. Wg Mot |
I Seltlllumination. [T00° 2| More |
[~ Opacity ... ... 100 ﬂ Maone |
[~ Filter Colar ... [To0” 2| Mo |
v Bump ......... ITQ Marmal_Bump [ Mormal Bump ]|
T Baflantion Frm =] Mama |

There is a new Normal Bump map assigned to
the Bump component.

. Click the Bump map button to examine this
new map.

Applying Normal Bump Maps to Objects

Burmp: K. INormaI_Bump j Mormal Bump
[- Parameters ]
NU”’“‘3|3awn_LowHESNolmaIsMap.tga]||7 I‘I-EI ﬂ
Additional Bump: None | W [To 2
Channel Direction Method
I Flip Red £2) € Tangent
B Gl G ] £ Local ¥vZ
[~ Swap Red & Green ¢ Screen
® world

Under the Parameters rollout for the Normal
Bump map, you can see that the TGA file you
just rendered with the Render To Texture dialog
has been assigned as the Normal map. Also,
notice that the method has been set to World:
this corresponds to the choice of coordinates
you made on the Projection Options dialog.

Tip: The Additional Bump component is for
adding ordinary bump maps to your normal
bump map. When you complete this tutorial,
you might want to experiment with the effects
you can get from adding extra bump detail by
using this slot.

. Click the Normal button to view the details of

this bitmap. In the Bitmap Parameters rollout
> Cropping/Placement group, click the View

Image button to view the normal map for the
first time.
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Bl Specify Cropping/Placement (1:2)
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A false-color image appears that is similar to
the images you have seen previously from the
Render To Texture process. In the image, you
can clearly see the areas of scarring that have
been derived from the high-resolution source
pawn.

The colors on the image are significant. The
reason normal bump maps convey so much
more detail than regular bump maps is that
normal bitmaps use the entire RGB spectrum
for surface detail information, whereas regular
bump maps only use a single gray scale.

The blue channel conveys vertical depth
information, and the red and green channels
enhance this information by providing a
direction vector for the normal orientation of
the surface at each point. This results in higher
realism.

Close the dialog with the normal map image
before continuing.

7. s In the Material Editor, click Show Map
In Viewport to display the map in shaded
viewports, then exit the Material Editor.

8. Ifitis visible, hide the Pawn_SCAR object. In

the Camera0l viewport, turn off Edged Faces
if it is on.

The normal map appears in shaded viewports,
draped over the target object in a way that
reflects the gouges from the source object.

Observe the normal map effects:

You have now created a normal bump map, based
on the geometry of Pawn_SCAR, and it has been
applied to Pawn_LowRES via the Normal Bump
map type. You'll render the low-res and high-res
versions, and use the RAM Player to compare the
results.

1.

Continue with your scene from the previous
lesson, or open PAWN_NormalBump_05.max.
Select Pawn_LowRES if it is not already
selected.

. Unhide the hidden lights in the scene by

pressing SHIFT+L.

. Press H to display the Select Objects dialog,

then double-click Sky01 to select the skylight
object.



. On the Modifier panel > Skylight Parameters
rollout, turn on the On option to activate the
skylight.

. u Click Quick Render to render the
Pawn_LowRES object.

. From the Main menu, choose Rendering >
RAM Player.

. @ In the RAM Player, click the Open Last
Rendered button for Channel A to load the
rendered image into Channel A.

. In the active viewport, hide Pawn_LowRESand
unhide Pawn_SCAR. Click the Quick Render
button again to render the Pawn_SCAR object.

. @ In the RAM Player, click the Open Last
Rendered button for Channel B to load the
rendered image into Channel B.

BT =lo) =
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Using the RAM Player dialog to compare renderings of
the low-resolution pawn with normal bump map (left
half) vs. the high-resolution pawn (right half).

Portions of the two rendered images appear
side-by-side in the RAM Player. Drag the
split-screen controls (the white triangles above
and below the frame) horizontally across the
length of the image to compare the details of the
two renderings. There are differences, but given
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the efficiency of the low-resolution version they
are not significant.

10.One way to improve the low-resolution version
is to remove the polygonal profile of the pawn
as seen against the background. You'll do that
by applying the new TurboSmooth modifier to
the low-resolution pawn.

11.Hide Pawn_SCARagain, and unhide
Pawn_LowRES. Select Pawn_LowRES and add
a TurboSmooth modifier to it.

12.Click Quick Render again to render the
Pawn_LowRES object. On the RAM Player,
load the last rendered image into Channel A,
then compare the results to the full-resolution
version in Channel B.

There is still a slight difference between the
versions, but the TurboSmooth modifier has
significantly improved the edges of the Channel
A version on the left side of the RAM Player
image.
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In the sample renderings above, the
PAWN_LowRES object on the left is composed
of 3840 faces, a Normal Bump map, and a
TurboSmooth modifier. The Pawn_SCARobject
on the right is composed of 8589 faces, with no
Normal Bump map or modifier.

Summary

In this tutorial you have explored three features of
3ds Max that allow you to get greater realism and
efficiency from fewer polygons in your final scene:

1. The new features in Render To Texture that
allow you to render a normals map.

2. The new Projection modifier, and how the cage
it creates can be adjusted to optimize normal
bump mapping.

3. The new Normal Bump map type, which
enables the use of normal bump maps in
rendered scenes.

Modeling Level Design

Perspegiivie

In this tutorial, designed for games professionals,
you will rapidly build a level with some boxes
for buildings. You'll learn about creating and
adjusting materials and mapping to design how
the neighborhood looks, and use XRef objects to
add street lamps and some trees. You'll use vertex
lighting and vertex paint to prepare your model
for export.

Skill Level: Beginner

Time to complete: 45 minutes

Tutorial Files

All the necessary files to do the tutorials can

be found on the Tutorial Files CD, in the
Itutorials|level _design folder, unless otherwise
specified. Before doing the tutorials, copy the
[tutorials directory from the CD to your [3dsmax8
local installation.



Creating a Building

Perspective

In this lesson you'll create a building from a Box
object with Taper and Bend modifiers applied.
This is probably the simplest modeling you can
possibly do; it’s the materials that do most of the
work in creating the art. To build this level, start
by building a box.

Create the box object:

1. W n the Create Panel, on the Object Type
rollout, click Box.

2. In the Perspective Viewport, drag out a box.
First you define the width.

3. When you release the mouse button, continue
to drag to create the height interactively.

Creating a Building

4. Click again to set the height of the box.

5. You can now adjust the box parameters from

the Create panel. Change the box parameters by
entering these values in the Parameters rollout:

Length=17
Width=19
Height=42

As long as the box remains a parametric object,
you can always access and change these values
by selecting the object and opening the Modify
panel.

The box is going to be deformed, so you’ll want
some extra segmentation in the object.

. Click in the Length Segments field, and change

the Length Segments to 2.

. Press the TAB key to move to the Width

Segments field, and change the width segments
to 2.

. Press the TAB key to move to the Height

Segments field. Change the Height segments
to 4.

. Right-click the Perspective viewport label and

turn on Edged Faces. Now you can see the
segments in shaded mode.
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4. On the Modifiers List, choose Object-Space
Modifiers > Bend.

5. On the Parameters rollout, in the Bend group,
change Angle to 10.5.

6. Change Direction to 55.

Add modifiers:

1. Go to the Modify panel > Modifiers List, choose
Object-Space Modifiers > Taper from the list.

Tip: You can quickly find a modifier by typing
the first letter. In this case, entering T on the
keyboard will highlight Taper from the list.

Taper the box by changing the parameters in

the rollout.

2. On the Parameters rollout, in the Tapers group, You can adjust the height of the box after
change Amount to 0.6. applying the Taper and Bend modifiers.
Tip: You can click the spinner arrows, press the 7. In the modifier stack display, click Box.
spinner arrows or type in the values to change It turns gray to show it is selected.

the amount of the taper.

3. Change Curve to -0.61. ‘Ee,| E| n'EH ®| | T |
[Boxd .
Maodifier List

& Bend
& T aper

S [0 B

Next you'll add a Bend modifier.



8. |T In the Modify panel, make sure Show End
Result On/Oft Toggle is on.

9. Change the height of the box using the spinner
arrows. Don’t make the box so high you can’t
see the top in the viewport.

10. Save your scene as mybuilding.max.

You've just made the form for a building with
cartoon attitude. Next you'll add materials to
turn this pinched column into a cartoon garage.

Adding Mapping and Materials for
the Building

You are going to use three different mapping
and material channels to create the look of this
building. First, you will map the bricks and
windows to the walls. Then you’ll hang a sign on
the front of the garage and add a black tar roof.

Drag materials to box:

You'll drag materials from the Asset Browser to the
box to transform it into a garage.

1. From the menu bar, choose Rendering >
Environment. The Environment dialog
appears. In the Global Lighting group click the
Ambient color swatch. Drag the Whiteness
slider down to a light grey and click Close.
Close the Render Scene dialog.

This will lighten up the scene so you can see the
results of any change to materials and rendering
tests.

2. | ? |Select the box in the viewport if it isn’t
still selected, and open the Modify panel.
Open the Modifier List and apply a UVW Map
modifier.

3. In the modifier stack display, drag the UVW
Mapping modifier downward, placing it
between the Taper and the Box.

Adding Mapping and Materials for the Building

BoxD1 l

kodifier List

& Bend

'@Tager””m“ ;
Box -

Tip: You can drag and drop modifiers to
rearrange them in the stack display. Hold down
the SHIFT key to make a copy; hold down
CTRL to make an instance.

& Bend

G Taper
| Eowx

. In the Parameters rollout, change the Mapping

style from Planar to Box.

Now any mapping you apply will appear on
each side of your building.

. Turn off the Show End Result On/Off Toggle.
. Press the plus button to expand the UVW

Mapping modifier in the modifier stack and
choose Gizmo.

You'll see the original box without the Taper or
Bend.

. From the Parameters rollout, adjust the Length

and Width of the gizmo so it conforms more
closely to the box. If necessary, move the gizmo
to encompass the box.

Important: The gizmo needs to be resized so that it
almost has the same dimensions of the box. If the
gizmo isn't fitted properly, the mapping will not be
correct.
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Gizmo is resized so that it fits the box like a glove

15.Maximize the Asset Browser. Drag

bfrontgarage. jpgto the selected polygons.
8. T |On the Utilities panel, click Asset Browser. saBEIrE pove

The box will change to a white color once you
assign the map. This is normal.

16.Click the other side of the box that will be the

9. Navigate the Asset Browser to the
|tutorials|level_design directory.

Minimize the Asset Browser for now. You'll

. side of the garage.
need it later when you apply a map to your box.
Once you select the other side, the previous

10.| E | Open the Modify panel and click Bend bfronigaragejpg map appears on the box.

in the modifier stack display to select the top 17.In the Asset Browser, drag bsidegarage.jpgto

of the stack. the selected polygons.
11.Go to the Modifiers menu, choose Mesh You can now minimize the Asset Browser.

Editing > Edit Mesh. 18.In the Selection Rollout, click the Polygon

The Edit Mesh modifier appears at the top of button to deselect it.

the stack.

Tip: You can also choose Edit Mesh from the

12.|i On the Modify panel, in the Selection modifier stack.
rollout, click Polygon.

Tip: If you expand the Edit Mesh in the stack
display, the sub-object levels are displayed and
Polygon sub-object mode is selected.

13.Turn on Ignore Visible Edges.

14.Click the side of the box that will be the front of
the garage. All the polygons turn red.



Your building shows the front and side mapping.

Add a garage sign texture:

You’'ll now use the Material Editor to create a
multi/sub-object material that consists of the
materials that will transform the box into a
“cartoony” garage.

1. 8‘ On the toolbar, click the Material Editor
button.

2. EI In the Material Editor, click the Pick
Material From Object button and then click
anywhere on the box.

The garage materials you applied appear in the
first sample slot.

3. The material is a bit dark. To make it easier
to see, you can increase the multiplier of the
lighting of the sample spheres. Right-click
on the highlighted sample sphere and choose
Options. On the Material Editor Options dialog
change the Top Light and Back Light Multipliers
to 2.0 and then click OK.

Name the material Garage.

Adding Mapping and Materials for the Building

©FES e BHEOO

P@ 22 |8 X [ @ | & (%] o) & ([T & &
%, |Garage | Muli/Sub-Object

Garage material shown on sample sphere

@ @0 | @ l
: : Change the sample

sphere to a box by clicking the box on the
Sample Type flyout on the toolbar on the right
side of the Material Editor.

The sample is now a box. If you don’t see

the two different sides of the mapped box,
right-click in the sample sphere and choose
Rotate, then rotate the box within the Material
Editor sample.

I6¥ Garage E
v tuta  Update

Magnified view of the Garage material
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Tip: Double-click the sample to magnify the
sample slot. This will give you a better view of
changes you make to the material.

Next you will replace one of the standard
materials with a blend material within the
multi-sub/object material.

5. On the Modify panel, click the Polygon button
and select the side of the box that is the front of
the garage. In the Surface Properties rollout, in
the Material group, make a mental note of the
ID number.

6. Click Polygon again to deselect it.

7. In the Material Editor, in the Multi/Sub-Object
Basic Parameters rollout, locate the material ID
for bfrontgarage, then click its material button.

The Material name changes to the name of the
material with the selected ID.

8. Click the Standard button to display the
Material/Map Browser.

9. Select Blend, then click OK. In the Replace
Material dialog that displays, click OK to keep
the old material as a sub-material.

This creates a blend material that will consist of
the bfrontgaragebitmap and the garage sign
bitmap you’ll add in the next step.

10.Open the Asset Browser again. Drag
garagesign.jpgto the Material 2 button in the
Blend Basic Parameters rollout in the Material
Editor.

11.Next drag bfrontgaragemask.jpgto the Mask
button labeled None.

The button label changes to reflect the filename.

12.Name the material Garage Front with Sign.

8 S e e

P22 (8 X |@ |4 %ol iT& &
5): % IGarage Frant with Sign j Blend
|

[- Blend Basic Parameters

Material 1. Materal #2 [ Standard | | [ @ Interactive
Material 22 Material #18 [ Standard || W ¢ Interactive
Mask: :3 [BFrontGaraget ask.jpg) | W
M Amount:IT ﬂ

Mixing curve

[~ Use Curve

Transition zarne:
Upper:l 075 ﬂ
Lower:l 0.25 ﬂ

You will now make modifications to the size of
the garage sign bitmap so that it fits within the
opaque area in the mask.

13.Click the Material 2 button.

14.1In the Blinn Basic Parameters rollout, click
the button labeled M next to the Diffuse color
swatch.

Tip: If you hold the mouse over the button,
garagesign.jpg should appear.

15.In the Bitmap Parameters rollout, in the
Cropping/Placement group, turn on Apply,
then click Place.

16.Click View Image to display garagesign.jpgin
the Specify Cropping/Placement dialog.



Here you’ll change the overall dimensions of
the bitmap so that it will fit within the area
specified in the mask.

17.Enter the following values in the U, V, W, H
fields:

U=.11
V=45
W=.80
H=.15

The garage sign changes size. Close the window
after entering the values.

|5l Specify Cropping/Placement (1:1)

[o]@|e © & UITTT 2| v[[FE 3 WTE 2| H[TTS 2

Garage sign bitmap resized

18. ﬁl Click the Go to Parent button three times.

19. EJ On the toolbar, click the Quick Render
button or press F9 to render the scene.
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You can see the Blend material displayed

in the Material editor and in the rendering.
But you can’t see the Blend material in the
viewport, unless you happen to have the right
combination of drivers and graphics card.

Make a black material for the roof:

1.

In the Material Editor, in the Multi/Sub-Object
Basic Parameters rollout, click the Material
button for ID #1.

. In the Blinn Basic Parameters rollout, click the

Diffuse color swatch.

The color selector appears.

. Drag the Whiteness slider up to create a black

color, then close the color selector.

4. Name the material Black Roof.

The roof of the garage turns black in the
viewport.



272 Chapter 6: Game Design

This might take a while, depending on the
speed of your machine.

2. Change three viewports to wireframe shading.
Leave the upper Perspective viewport shaded.

3. On the File menu, choose Merge, then navigate
to the ltutorials|level design directory, and
choose garage.max.

4. Choose Garage from the list of objects you can
merge. Click OK.

The garage appears in the viewports. It is the
only one with a black roof.

5. Click the Go to Parent button. Close the
Material Editor.

6. Render the scene to see the final results.

7. Save your work as mygarage.max.

Merging the Building into a
Neighborhood

In this procedure, you'll merge the building into a
neighborhood.

5. Right-click Garage and select Move from the
quad menu.

Merge the building into a neighborhood:

1. On the File menu, choose Open, then navigate
to the Itutorials|level_design directory and 6. Use the transform gizmo corner to move the
open city.max. garage Instead of the arrowheads. This will let
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you move freely along the ground plane without
shifting the building up or down.

X ——

9. Click the Region Zoom button in the
7. Move the garage into place between the third viewport navigation controls so you can see

and fourth buildings from the left. the building up close. Drag a crossing window
around the building then release the mouse.

8. Change the perspective viewport to wireframe
by right-clicking the viewport label and
choosing Wireframe. 10.Change the viewport back to Smooth +

Highlights.
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11.Adjust the scale of the building so it fits better
with its neighbors. Right-click anywhere in
the viewport and choose Scale from the quad
menu. Then use the X axis of the Transform
gizmo to scale the building to fit in.

12.Save your file as mytoonstreet.max.

Adding a Streetlight Using XRefs

You can add a streetlight to the scene using XRef
Objects. First, you will open the streetlight scene
and use XRefs to help correct the scale of the
streetlight before you add it to the street.

Use XRef objects:

+ Choose File > Open streetlight. max.

Instead of using measuring tools like the Tape
helper or the Measure utility, you will instead
use the scene itself, through XRefs.

Scale the street lamp:
1. Choose File > XRef Scene.
2. In the XRef Scene dialog, click Add.

3. Navigate to the ltutorials|level_design directory
and select foonstreet. max. A thumbnail
appears in the Open File dialog when you
highlight the name in the list.

The path and name of the XRef scene appears
in the XRef Scenes dialog. After a pause, the
scene also appears in the viewports.

4. Close the Xref Scene dialog.



|
5. g| Click Select and Uniform Scale and then
select the street light. Scale down the street
lamp using the scale gizmo so that it fits in the
scene.

6. Move the scaled lamp so it’s on the street corner.

7. @ Use Arc Rotate to rotate the viewport for a
look from a different angle. Scale the streetlight
some more, if necessary.

8. Now remove the XRef Scene. Choose File >
XRef Scene to open the XRef Scene dialog.
Select toonstreet.max and then the Remove
button. The lamp post stands alone, in place
and proportionate to the street.

Adding a Streetlight Using XRefs

9. Save the lamp as mystreetlight.max.

10.Choose File > Open and choose toonstreet. max
again. After a pause the file opens.

11.In the Perspective viewport, navigate to the
street corner where you had moved the street
light. Zoom in if necessary.

12.0n the File menu, choose XRef Objects.

13.In the XRef Objects dialog click Add, then
navigate to the |tutorials|level_design directory,
and chose mystreetlight. max.

14.In the XRef Merge dialog, choose the object
LampPostwSign. Click OK.

15.Click Close in the XRef Objects dialog. The
lamp appears on the street corner, where you
had scaled it.
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16.Select the street light, then right-click

and choose Move from the quad menu.
Move the streetlight to the corner near the
yellow-and-black striped barricade.

Next, you will create a light to associate with the
streetlight geometry.

Add lights:

1.

2.

7.

8.

Select the streetlight if it isn’t already selected.

A,
- In the Display panel, in the Hide rollout,
click Hide Unselected.

@ Use Zoom Extents Selected so the
streetlight is clearly visible in the viewport.

E On the Create panel, click the Lights
button.

In the Object Type rollout, click Omni, and
then turn on AutoGrid.

Move your cursor over the streetlight. A
creation tripod is displayed and is projected
from whichever face you touch.

]

Click to create the light on the surface of the
globe.

Raise the light up slightly above the globe.

9. On the Modify panel, in the General Parameters

rollout, turn on Shadows.

10.0n the Intensity/Color/Attenuation Parameters

rollout, in the Decay group, choose Inverse
Square as the type of Decay.

11.In the Near Attenuation group, turn on Show

and change Start to 20. You can see the Decay
Start Attenuation gizmo in the viewport.

12.0n the Display panel, in the Hide rollout, click

Unhide All so that you can judge the decay size
in the scene geometry.

13.Go to the Modify panel, and turn off Show in

the Intensity/Color/Attenuation rollout when
you've set the Decay.



Clone the lamps and lights:

1.

Change the lower Perspective viewport to
Wireframe shading.

Tip: If you want, you can disable the two
viewports on the left. Right-click to activate
the viewport, then press D to disable. This will
prevent unnecessary redraws.

. Press H on the keyboard to select objects in

the scene by name. Choose Omnis 01 and the
LampPostwSign object.

Tip: Press the CTRL key to select multiple
objects in the dialog.

On the Main toolbar, in the Named Selection
Sets field, name the selection lit lamp.

Now you can retrieve the light and the lamp in
one touch.

Q. Hold down the SHIFT key, then move

the selection to create a clone of the lit lamp.

. In the Clone Options dialog, choose Instance,

so you can control all the lights by changing
one.

Perspective

Repeat the last two steps to add streetlights
up and down both sides of the street. If
performance is slow, use wireframe shading
when you drag in the lamps.
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5]

Add global lighting:

Next, you will give a little color to the Omni lights
and add directional lighting.

1. Select the light Omni01.

2. On the Modify panel, In the Intensity/Color/
Attenuation rollout, General Parameters
rollout, click the color swatch next to the
Multiplier field.

A color selector appears.

3. Click in the left middle of the color selector
to choose an orange color for the Omni light.
Close the dialog.

4. To add directional lighting to your scene,
right-click in the Top viewport and press ALT
W to maximize it.
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5. E In the Create Panel, click the Lights icon.

6. On the Object Type rollout, click Target Direct.

7. In the Top viewport, click and drag from the
lower left of the geometry to the center of the
street.

The target directional light is displayed in the
viewport.

8. Adjust the size of the light coverage by using
the Hotspot/Beam spinner In the Directional
Parameters rollout. Notice that increasing
the hotspot/beam automatically expands
the falloff/field as well. When you decrease
the hotspot/beam, the falloff/field remains
unchanged.

9. Click Min/Max Toggle to display the four
viewports again, then rotate a perspective
viewport so you can see the directional light.

10.Select and move the directional light to raise it
up. The target stays on the street.

11.0n the Modify panel, in the Name and Color
group, click the color swatch. Click Add
Custom Colors and select a medium to dark
blue to give the light a blue color for a moonlight
setting.

12.0n the toolbar, in the Selection filters, choose
Geometry from the list. This excludes the lights
from the selection operation.



13.W In the Top viewport, drag a selection
rectangle around the entire scene in the
viewport. Do a Zoom Extents All out if
necessary.

All the geometry except for the lights are
selected.

14.You can name this selection Vertex Lighting
in the Named Selection Sets field on the Main
toolbar.

Create vertex lighting:

Here you can take the lighting information and
map it into the color of the vertices.

1. Continue from before, or load
city_vertex colormax from the
ltutorials|level_design directory.

2. Ifyou do choose to load the supplied scene file,
then choose Vertex Lighting from the named
selection sets on the toolbar.

3. On the Utilities panel, click the More button,
then choose Assign Vertex Colors.

4. If Mapping is on in the Render Options group,
turn it off. This means to use the map’s colors
rather than the scene lighting.

5. Turn on Shadows.
6. Click Assign To Selected.

A series of calculations will result. You will
observe a progress bar flying by furiously at
the bottom of the screen, rendering vertices
for each of the objects in the scene. When this
finishes, left-click in the viewport to deselect
everything in the scene to see the affect of the
lighting without any selection highlights.

Adding a Streetlight Using XRefs

The scene is a little dark, so you'll make some
adjustments to the lights.

7. Right-click in the active viewport, and from the
Display quadrant, choose Unhide All.

8. Click Select by Name, and select Omni20
through Omni28. Make sure Omni01 is not
selected.
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9. Right-click in the active viewport, and from the
Display quadrant, choose Hide Selection.

10.Select OmniO1.

11.In the Modify panel, change the Multiplier
value to 2.

12.Select the Direct01 light and turn on Shadows.
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13.Choose Vertex Lighting from the named
selection sets on the toolbar, and in the Modify
panel > Assign Vertex Colors rollout, again
click Assign.

Perspective

Next you'll use Vertex Paint to change some of
the vertex lighting.

Painting Vertex Color in a Level

You can use Vertex Paint to change some of the
vertex lighting. You'll notice a triangular dark
patch near the drain. You'll paint in some more
shadows to fix those hard edges.

PerSpective

Paint vertex color in a level:

1. Continue from the previous lesson, or open |
tutorials|level _design|city vertex paint.max.

. Select the street object and open the Modify

panel.

You'll see there is a Vertex Color modifier in the
stack. An earlier version of the Assign Vertex
Color utility added this modifier.

Note: Files created with earlier version of

3ds Max will load with a Vertex Color modifier
instead of a VertexPaint modifier. If you add

a VertexPaint modifier to the stack and do a
Collapse All Layers, you can convert the old
info into the new modifier.

. Click the drop-down arrow on the modifier list,

scroll down and select VertexPaint.

A new VertexPaint Modifier is placed in the
stack. Each layer of paint is accessed through a
different VertexPaint modifier in the stack.

The floating VertexPaint dialog appears. Here
you find the tools for Vertex Painting. You will
select a color to paint with and the faces you
want to paint.

. ﬂ Click the eyedropper icon, and then

choose a dark brown color from the area near
the drain. Press the eyedropper down and move
it around over the geometry. The eyedropper
will pick up the color from the map channel.

=

J On the VertexPaint dialog, choose Face
selection then click on the face that has the hard
edge brown shadow near the drain.

The single polygon is selected in the viewport.

. On the Selection group click Soft Selection,

then turn on Use Soft Selection.

In the viewport the adjacent faces to the original
are now selected.

. On the VertexPaint dialog, lower the Size of the

brush to 3.0



8 L Click the Paint button, and

then paint the light areas around the hard edge
near the drain.

Darker color is blended near the drain to blend into
surrounding sidewalk

Increase the Soft Selection falloff if you want
to paint a wider area.

Painting without soft selection will let you paint
hard edges. Let’s suppose you want to paint in
a yellow brick road. You'll add another layer
for the yellow tint.

S o
9. On the VertexPaint dialog, in the Layer
group click New Layer.

Another VertexPaint modifier is added to the
stack.

10.Choose Face Selection again, Turn off Use Soft
Selection if needed, then hold down the CTRL
key and then in the viewport click to select
polygons in the street. Add the side streets if
you like.

Tip: You can drag a selection rectangle to select
many faces at once.
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11. On the VertexPaint dialog, click the color

swatch and then choose a yellow color from the
color picker.

12.0n the VertexPaint dialog, click the Paint All

button.

The selection fills with yellow color.

13.To tone down the effect, move the Opacity
slider in the Layer group. Watch the paint in the
viewport as you change the opacity of the layer.

14.For fun, click the drop-down arrow for the
Mode list in the Layer group, then choose a
different blending mode, such as Color Dodge,
for example. See what each of the different
modes does in the viewport.

15.Save your scene as myellowbrickroad.max.
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The city needs some beautification, so you'll
add some trees. In the next procedure, you can
use a sample script that comes with the software
to paint the XRef trees into the scene.

Using the Object Painter Script to
Add Trees

The Object Paint utility is a script that allows you
to select an object and then wherever you move
your cursor, it paints the object. The objects are all
placed on the world space grid, or whatever grid
is active.

.

Continue from the previous topic or load File
> Open > city_noforest. max. Adjust your
viewport, if necessary, so you are looking down
the street.

Note: If you encounter an error message

regarding a missing XRef file, browse for
it in the current directory, or look in the
ltutorials|level_design directory.

Create an object painter toolbar:

1.

Using Windows Explorer or My Computer,
copy macro_objectpaint. mcr from the
ltutorials|level_design directory into the
3dsmax8|uilmacroscripts directory.

Macro_ObjectPaint is a script that is one of
many samples that ship with the software. They

are available if you choose to install them by
selecting Samples.

All of these scripts can either be run by a
keyboard shortcut, a menu or a quad menu.
They do not appear in the interface until you
customize your UI to display them. When
they are run, all the scripts in the MAXScript
Utilities folder appear in a category called
MAXScript Utilities.

. On the Utilities panel, click MAXScript > Run

Script.

. Navigate to the uilmacroscripts directory and

run macro_objectpaint.mcr.

. From the Customize menu, choose Customize

User Interface.

. In the Customize User Interface dialog, click

the Toolbars tab.

. Click New to create a new toolbar, and name

it Object Paint Tools.

The new toolbar appears as a small box in the
viewport.

. In the Category drop-down list, choose MAX

Script Utilities.

You should now see the Object Painter available
from the Action table.

. Drag Object Painter from the list to the Object

Paint Tools toolbar.

Perspective

Object Painter



9.

Tip: If the Object Painter text does not display
correctly on the toolbar, then go to Customize
> Preferences. In the UI Display group of the

General tab, turn off Fixed Width Text Buttons.

Now the Object Painter button text displays
correctly on the floating toolbar.

Close the Customize User Interface dialog.

Use XRef object to add a tree:

1.
2.
3.

On the File menu, choose XRef Objects.
In the XRef Objects dialog, click Add.

Select city._treel.max. If necessary, navigate to
the ltutorials|level design directory to locate
the object.

In the XRef Merge dialog, click Trunk02, and
close the dialog.

Perspective

Object Painter

The tree appears in the scene.

Right-click in the Top viewport to activate it
without changing the selection. The tree is still
selected. Make sure the Top viewport display
is wireframe.

Click Object Painter in the floating dialog.

Set the Spacing to 30, and click the Paint button.

Move your cursor from the right to the left in
the top viewport, to paint a row of trees along
the street.

Save your work as mycitywithtrees.max.

Painting Vertex Color

Perspective

Tip: Object Painter doesn’t work with grouped
objects. If you want to paint a group, open up
the group, then use Attach List to attach the
objects together.

Summary

In this tutorial you have modeled a city block

to be used as a game level. You have explored
modeling with primitives and modifiers, and have
used XRefs to add streetlights. You have used a
Blend material to create a decal on the garage.
And you've used the VertexPaint modifier to paint
shadows and tint the road. Finally you've used a
script to paint trees into your scene.

Vertex Color and Interactive
Shading

In this tutorial, you will load in a scene of a garage,
a typical games environment. You will take the
lighting information in the form of a radiosity
solution and learn to “bake” the radiosity into
Vertex Paint modifier layers. You'll also get a
chance to explore painting on multiple layers and
animating the layer opacity to create the illusion of
flickering fluorescent tubes in the scene.

Skill Level: Intermediate
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Time to complete: 20 minutes

Features Covered in This Tutorial

+  Generating radiosity solutions using Advance
Lighting Override Materials

+ Adding radiosity into Vertex Color

+  Using Blur selected to correct lighting problems

+ Painting vertex color on layers

+ Animating layer opacity to create flickering
lights

Tutorial Files

Files for this tutorial can be found on the Tutorial
Files CD in the ltutorials|vertex colordirectory.
Before starting the tutorials, copy the |tutorials
folder to your |3dsmax8 directory.

Adding Radiosity to Vertex Color

You can take the lighting information from your
file and add it to the vertex color information. In
this exercise, you will open a scene of a garage,

a typical game environment. The skylights and
fluorescent tubes in the garage have advanced
lighting override materials applied to them. You
will calculate a radiosity solution and then “bake”
it in the vertex color channels using the Assign
Vertex Colors Utility.

Radliosity with advanced lighting override materials

Setup the tutorial:
+ Open tut_vertexpaint garage start.max.

Files for this tutorial can be found in the
|tutorials|vertex_colorfolders on the Tutorial
Files CD.

This file has been prepared so that it has
advanced lighting override materials placed on
the fluorescent tubes, the overhead skylights, the
hanging lamp, and the rear red skylight in the back
of the garage. First, you will adjust the luminance
scale on these materials.

Adjust the Advanced Lighting Materials:
1. Open the Material Editor.
If you only see 6 material slots, do the next step.
2. Choose Material Options and set Slots to 5 x 3.
Now you should be able to see 15 material slots.
3. Find and highlight the Sky/ight Material.

4. Increase the Luminance Scale from 500 to
12000.

5. Select the Cone_Light material and increase the
Luminance Scale from 5000 to 10000.



6. Select the Fluorescent_Light material and
increase the Luminance Scale to 10000.

The Advanced Lighting Override Material will
give the illusion that the objects are casting
lighting in the scene. By increasing these
Luminance Scale values the garage will become
more brightly lit, once the radiosity is solved.

Note: This tutorial does not use Exposure
Control. Generally, when working with
radiosity, you can turn on Logarithmic
Exposure Control for best results.

Next, you will calculate the radiosity solution.

Calculate the radiosity solution:

1. On the Rendering menu, choose Render.

2. Onthe Render Scene dialog, click the Advanced
Lighting tab.

3. Make sure Display Radiosity In Viewport is
turned on, and that Initial Quality is set to 70 %
Then click Start.

The Radiosity solution is created, and the
viewport displays the shadowing created using
the advanced lighting.

Radliosity displayed in viewport
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You'll repeat the technique you just used one
more time.

. In the Material editor, select the material named

Red_Light.

. In the Special Effects group, increase the

Luminance Scale to 40000.

. Close the Material editor.

On the Render Scene dialog, there is a message
saying the Solution is invalid at the current time
frame.

. On the Render Scene dialog in the Radiosity

Processing Parameters, click Reset. Click Yes
on the dialog that asks if you are sure.

The viewport updates to reflect the reset
Radiosity.

. Click Start again.

The radiosity solution calculates then displays
in the viewport. The red light color is now
splashed prominently on the back walls.

Red skylight color increased

Next, you will take the radiosity lighting
information and add it to the vertex color
information by using the Assign Vertex Color
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Utility. This will create a vertex paint layer that you
can then manipulate.

Bake radiosity into the vertex paint layer:

1. On the toolbar, find the Named Selection Set
drop-down list and click the down arrow.
Choose VertPt_setfrom the list.

This will select all the objects in the scene
except for the lights.

2. T On the Utilities panel, choose More >
Assign Vertex Colors.

3. In the Assign Vertex Colors rollout, leave the
Channel set to Vertex Color.

4. Make sure in the Light Model group that
Lighting + Diffuse is turned on.

5. In Color assignment, turn on Color By Vertex,
if it isn’t already.

6. In the Rendering Options rollout, make sure
Mapping is on, and choose Radiosity, Reuse
Direct Illum. From Solution.

7. Click Assign To Selected.

The Radiosity information is assigned object by
object throughout the scene. You will see each
object update in the viewport.

The vertex information has been applied to the
geometry, but the vertex isn’t really displaying
it yet. To see the vertex color information, youll
use the floating vertex paintbox

8. On the Utility panel > Assign Vertex Colors
rollout, click Edit.

The floating vertex paintbox appears, and the
Modify panel is now displayed instead of the
Utility panel. The VertexPaint modifier is
now visible in the stack. It appears in italics,
indicating that it is an instanced modifier,
shared by several objects in the scene.

Display the vertex color in the viewport:

At the top of the paintbox is a row of buttons which
allow you to control the viewport display as you

work.
)

S AT

Tip: It's important you understand these modes.
For example you can find yourself painting on
something you can'’t see, because you aren’t
displaying it in the viewport.

1. @ Click the Vertex color display — unshaded
button.



Unshaded vertex color displayed

The viewport now displays the vertex color
without the viewport lighting.

2. E Click the Vertex color display - shaded

button.

Shaded vertex color mode

The viewport now displays the vertex color
with the viewport lighting.
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Click the Vertex color display - disable
vertex color button.

The vertex color is hidden.

Vertex color disabled

ETurn display vertex color display -

shaded on.

This is the mode you will use when you do your
vertex painting.

In the next section, you will explore using

the vertex paint tools to blur shadows, adjust
color and paint directly on the garage floor
using multiple vertex color layers. But first you
should save your work.

. Save your file as mygarage_

vertexcolor0l.max.
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Painting the Garage with
VertexPaint

Now you will explore the vertex paint modifier
tools.

Set up the tutorial:

Continue from the previous exercise, or
open ltutorials|vertex_colorl|tut vertexpaint_
garage_blur.max.

If you are opening the provided file, select the
VertPt_set from the toolbar Named Selection
sets list. On the Modify panel, display the
floating vertex paintbox by clicking the Edit
button.

Blur the shadows:

1.

Navigate the viewport to explore the scene. Use
the Zoom and Pan tools to see what the interior
of the garage looks like.

Use Arc Rotate to look at the skylights and
fluorescent fixtures. Look up at the ceiling from
the center of the room. You may notice the
lighting information around the skylight is a
bit coarse.

Problems on the ceiling

It’s easy to smooth this out using the blur
command.

. Right-click the Perspective viewport label and

choose Edged Faces.

. Press the H key on the keyboard and select the

GARAGE_WALLS object from the list.

Next you'll select the faces that need work.

=

J On the Parameters rollout in the
Selection group, turn on Ignore Backfacing,
then click the Face Selection button.

i On the toolbar, turn on Window
selection, then drag a selection rectangle
around one of the skylight areas.

You can use Soft selection for the blur operation
since you want to make sure the blur happens
smoothly.

. On the Parameters rollout, click the Soft

Selection button, then in the Soft Selection
dialog, turn on Use Soft Selection.



[V Affact Backfacing

Faloff: [200 2|
Finch [00 =
Bubble: [T0 2

EaN

oo 200

Use Soft Selection

. Q To blur the selected area, click the Blur
All button.

The lighting is smoothed out in the ceiling.

Blur applied to ceiling faces

If you like, you can repeat the blurring
procedure on the roof areas surrounding the
other two skylights.
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9. Choose File > Save As to save your file. Use the
plus button to save to an incrementally named
scene.

Paint additional layers:

You can add as many layers as you want. Each layer
is applied as another VertexPaint modifier in the
stack. These layers can be adjusted or animated
individually.

i . . .

1. On the vertex paintbox, click New Layer.
Accept the default setting in the dialog that
appears, then click OK.

A second modifier is added to the stack.
2. Navigate the viewport so you can see the floor
of the garage.

3. Click the color swatch next to the Pick Color
From Object (eyedropper) button, then choose
a bright yellow from the color selector.

4. L Click the Paint button, then

move your cursor over the garage floor and
paint.

[ =

oev

Dizpl x
oe, i

& ~ B
R |

Opacity: [100 ﬂ
Size: [100 2

%ﬁ Brush Options :
B
[~ lgnore Backfacing

Soft Selection...

Painting a second layer
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This paint layer is very adaptable. In the next
few steps, you'll see some of the adjustments
you can make to this layer.

. Change the opacity of the Layer by dragging the

opacity slider to the left.

. Change the Mode. Click the drop-down arrow

and choose Color Dodge, then set the opacity
back to 100.

This creates the effect of a washed out spot on
the floor.

I a BlusP;Dptions

R
I~ Ignore Backfacing

Soft Selection...

ﬂ Adjust Color
g Amaunt: [100° 2]

Layer
Mode: |EEIEERE ~

Opacity

You can use the Adjust Color command to
change the Hue, Saturation or Value.

. Change the mode from Color Dodge back to

Normal and change the opacity to 39.

“ | Adjust Color
- Click the Adjust Color

button. In the Adjust Color dialog, drag the hue

slider to change the color. Click Apply.

Sl e
[ lgnore Backfacing

Soft Selection... -

g Adjust Colar

Open Adjust Color dialog %

Layer i
Mode: INormaI vI i
Opacity 2

— [

9. Drag the Saturation slider to the left to make

the effect more subtle. Click Apply, and then
click OK to close the Adjust Color dialog.

| = adjust color |
E Pah  ® HSY ~ RGE V' Freview
H i o
X ‘|' 5 —.| 1 9 IT
3l e r ) IU_
¥ Ignore
Soft S c ID_
'WWMMI 1

o IWJI ORI B [N

Iode: INormaI - I
Opacity
il I 100
[

10.Save you work using File > Save As. Use

the plus button to increment the name to
mygarage_vertexcolor02.max.



Animating Vertex Paint Layer
Opacity

In this lesson you will separate the lighting
information from the individual objects onto
independent layers. We'll show you how its
done, then you will load a file that has the work
completed.

You'll create the illusion of a flickering fluorescent
tube by animating the opacity value of the vertex
paint layer, and then keyframing the material self
illumination color.

Set up the tutorial:

+ Continue from the previous procedure.
Create separate radiosity layers:

1. ﬁl With the garage walls still selected, hold
down the CTRL key, then on the Modify panel
select the two VertexPaint modifiers in the stack
and delete them using the Remove Modifier
From Stack button below the modifier window.

You can use the Layer Manager to quickly hide
and unhide parts of your scene. You'll hide all

the lights but one, then create a radiosity pass

for that and bake it into a vertex paint layer.

2. % On the toolbar, click the Layer Manager

button.

3. On the Layer Manager dialog, click Hide for all
the objects except FlourescentFlickerand Misc.
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I&l Layer: 0 {default) i |

& PR E

Layers | | u:lel Freeze | Render | Color | Radiosit
2= 0 [default) VR - <> o]

2 ComerLight & - L ] 5]

% Domelight &= - & ]

£ FlourescentFlicker - - G |

%= Flowrescentlights ® - & ]

£ Shylights ® - & ]
= Tuck =] - L) ]
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= redlight & - L ] (]

< 0|

Layer Manager

Now the only objects visible in the scene are the
garage elements and the one fluorescent tube.

. On the Rendering menu, choose Render. Then

on the Advanced Lighting Tab, click Reset.
Then click Start.

The radiosity solution is calculated for the light
coming from the single fluorescent tube.

Radliosity from single fluorescent fixture

Of course, the next step is to create the vertex
color layer.

. On the Utilities Panel, click More > Assign

Vertex Colors. Make sure the selection set
named VertsPT _setis selected, then click Assign
To Selected.
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The lighting coming from the one fluorescent
tube is applied to this vertex color layer.

. Click the Edit button to jump to the Modify

panel.

In the Modifier stack, highlight the Vertex
Paint layer and right-click, then rename it
VertexPaint Flicker.

. Repeat the procedure for the another light layer.
On the Layer Manager, unhide the layer named
Fluorescent Lights, and hide the layer named
Fluorescent Flicker. Repeat the above steps to
reset radiosity, create a new radiosity solution,
and assign it to a vertex color layer.

Radiosity for the rest of the fluorescent tubes.

You could do the same for the skylights.

Radliosity for the skylights

We’ve provided a finished file that has all the
work done for you.

8. Save your file if you wish, then open
tut_vertexpaint_anim_start.maxto continue.

Animate the layer opacity:

Now you can create the illusion of a flickering
fluorescent tube. The technique you use is simple.
You select the layer with the lighting information,
then in Auto Key mode, keyframe the opacity

of the layer. You'll then complete the illusion by
keyframing the self-illumination color of the
material.

1. In the new file you just opened, look at the
modifier stack for the VertPT _set objects.

There are six vertex paint layers in this file.

2. In the modifier stack, highlight VertPT" Flicker,
then click the Edit button to display the vertex
paintbox if it isn’t already visible.

3. M Turn on the Auto Key button.

4. Move the time slider to frame 10.

5. On the floating vertex paintbox, move the
opacity slider down a little, then back to 100.



This sets a key at frame 10, and frame 0.

6. Move to frame 12 and slide the opacity slider
down to 0.

7. Move to frame 14 and slide the opacity slider
up a little, then back down to 0.

8. Advance to frame 16 and slide the opacity slider
up to 100.

9. Play the animation in the viewport. The light
flickers once.

10. Open the Material Editor and find the
Flourescent_Iight material. In the Advanced
Lighting Override Material rollout, click the
Base Material name.

The Base material parameters appear.

11.Move to frame 10 and click the Self-Illumination
color swatch. Move the whiteness slider toward
grey, then back to white.

The color swatch is outlined in red, to show it
is animated.

12. Move to frame 12. Change the
Self-illumination color to Black using
the Whiteness slider.

Move to frame 14, and keyframe the color as
Black again.

13. Move to frame 16 and keyframe the
Self-Illumination back to white.

Auta Fey

14. Turn off Auto Key and close the

Material Editor.

15. In the track bar, drag a selection rectangle
around the keys. Hold down SHIFT and drag
the keys to make copies so the flickering repeats.

If you play the animation now, its a little slow.
You can improve the performance by collapsing
the layers.
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Preserve the flickering layer:

You'll use the Preserve Layer command to keep the
animated layer while condensing the remaining
ones.

1. On the Parameters rollout, with the
VertPt_Flicker layer still selected, turn on
Preserve Layer.

2. Now highlight the Layer at the top of the stack.

3. g On the floating vertex paintbox, click
Condense To Single Layer.

The five other layers are collapsed into a single
layer, while the flicker layer is preserved.

4. In the Modifier stack drag the Flicker layer
so it is at the top of the stack, then play the
animation in the viewport.

Summary

In this tutorial you have explored the use of the
VertexPaint modifier. You have learned to bake
radiosity into vertex color using the Assign Vertex
Color Utility, and how to add paint layers in the
modify panel. You have learned to animate the
opacity of the layers to create a flickering lighting
effect that can be exported to a game engine.

Render to Texture

The Render To Texture tool in 3ds Max lets you
render, or “bake,” various scene elements into
your textures, including lighting and shadows.
You can use these special textures in real-time 3D
applications such as games to reduce the burden
on the renderer, thus improving the frame rate.

In this lesson, you'll look at basic usage of this
feature.
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Note: All the necessary files to do the tutorials
can be found on the Tutorial Files CD that ships

with 3ds Max. Before doing the tutorials, copy the
ltutorials directory from the CD to your |3dsmax

local installation.

Examine the setup:

1. Load the file tut_texturebake start.max. This
file is in the |tutorials|vertex colorfolder.

The scene consists of a texture-mapped biplane
model and a single shadow-casting Omni light.
First, you'll see how the scene looks rendered in

3ds Max.

2. Make sure the Perspective viewport is active.
On the toolbar, click Quick Render, or press
SHIFT+Q to render the scene.

In the rendered image, note the presence of
shadows, particularly those cast by the propeller
blade and the vertical strut between the upper
and lower wings. These shadows don’t appear
in the Perspective viewport, though.

. Close the rendered frame window.

. Select the Fuselage object; this is the main body

of the biplane.

The Fuselage uses an Unwrap UVW modifier
for complex and precise texture mapping.
Because this is the only texture-mapped object
in the scene, you'll concentrate on it for this
lesson. First, you'll take a look at the texture.

. Go to the Modify panel, and in the modifier

stack display, make sure the Unwrap UVW
entry is highlighted.

. On the Parameters rollout, click Edit.
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This opens the Edit UVWs dialog. You can see
how the texture map is divided into various
sections, with different face clusters overlaid on



each. These face clusters are UVW mapping
coordinates that correspond to different parts
of the Fuselage mesh.

7. Close the dialog.

8. Press M to open the Material Editor, and note
that the fuselage is mapped with a standard
material named Fuselage. Close the editor
window.

Bake the texture:

1. From the Rendering menu, choose Render To
Texture.

The Render To Textures dialog opens.

2. On the Objects to Bake rollout, note that the
Fuselage is the only object listed. Also note that
the Selected Object Settings group > Enabled
check box is on, and All Selected is chosen.
This means that Render To Texture will use any
selected objects.

If you like, try selecting different objects in the
Perspective viewport, and note that the Objects
To Bake list updates dynamically. Finish by
selecting only the Fuselage object.

3. On the Output rollout, click the Add button.

This opens the Add Texture Elements dialog,
with a list of different types of texture elements
you can render. Typically, you want to combine
all elements into a single texture, so you use
CompleteMap.

4, In the Add Texture Elements dialog list,
double-click CompleteMap, or highlight it and
then click the Add Elements button.

5. When you use Render To Texture, the software
creates a new material. You must specify where
in this new material the rendered texture will
go. In the Selected Element Common Settings
group, click the drop-down list next to Target
Map Slot and choose Diffuse Color.

CompleteMap appears in the Output rollout
list, along with the default texture size to be
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generated: 256 x 256. The original texture map
is fairly large, so you'll probably want to render
it to a bigger size.

. Near the bottom of the Output rollout, click the

768 button.

[- Dutput ]
File Mame | Elerment M ame | Size | Tan
FuzelageComplet.. Completetdap 7hRa Dvifi
1] | 2l

Add... Delete

— Selected Element Common Setting

[¥ Enable  Mame: [Complatetdap
File Mame and Type: [FuselageCompletetdap.tga J
Target Map Slot: IDiffuse Color j

[~ Use Automatic Map Size  Element Type: Completebap

Size: [768 2] 128 | w2 | 1024 |

256 | | 2048 |

Other sizes are available from the preset
buttons, and you can use the Size setting to
specify any output size you want.

This size is lower than that of the original
texture; using it will help you see the differences
between it and the one that Render To Texture
generates.

. In the Name field, change the “CompleteMap”

text to MyCompleteMap. Press TAB to refresh
the dialog.

The name in the output list changes to reflect
your edit, as does the File Name And Type
entry.

. At the bottom of the Render To Textures dialog,

click the Render button.
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Alerts appear briefly, displaying the progress
of flattening UV's and baking the texture, and
then a virtual frame buffer window opens with
the newly rendered CompleteMap texture. This
image looks similar to what you saw in the Edit
UVWs window, but the texture is subdivided
differently.

. Close the rendered frame window, and then
close the Render To Textures dialog.

Examine the results:

1. Take a look at the modifier stack display, and

then look at the biplane in the Perspective
viewport.

o) B Urwwrap Ui
b Select Face
Editable Paly

A second modifier, named Automatic Flatten
UVs, has been added to the Fuselage. This is an
Unwrap UVW modifier, but it was created and

applied automatically by the Render To Texture
function.

The Fuselage object is still mapped accurately,
but the cast shadows now appear in the
viewport. For example, if you move the light
source, you can see that the shadows cast onto
the fuselage from the propeller don’t change
with as the light source moves, because they’re
baked into the texture.

You can also see that the texture map as applied
to the fuselage in the viewport is of lower
quality, but if you render the image, the texture
is of its original high quality. In the next few
steps, you'll see why that is.

. Again open the Material Editor. Click the first

material, which was previously named Fuselage.

The software has renamed the material
orig_Fuselage.

. 3' Scroll down to find an unused sample

sphere, click it, and then click the Get Material
button.

. From the Material/Map Browser dialog >

Browse From group, choose Selected.

A single material now appears in the list. Its
name is Fuselage (from the object it’s applied
to), and the type, Shell Material, appears next
to the name. This material was generated



automatically by Render To Texture, and then
applied to the Fuselage object.

Basically, a Shell material lets you combine two
materials into one; you can see one material
in the viewports while rendering with the
other. When Render To Texture generates a
Shell material, it uses the original material

for rendering, and the baked material for
displaying in the viewports.

. Double-click the texture in the list to add it in
the Material Editor. Close the Material/Map
Browser dialog.

You can find the scene to this point in
tut_texturebake finish.max.

I6l M atenal Editor - Fuselage !Elﬂ
Material Mawvigation Options  Utilities

%2 (8| X (@ |4 %[0 |& [ & &
% IFUSB|399 x| Shel Material

[= Shell Material Parameters |
Original Material: Wiewpart Render
orig_Fuselage [ Standard | | ' &
Baked Material
baked Fuselage [Standard ] | - Lo

This material has only one rollout: Shell
Material Parameters. It shows that the original
material (orig_Fuselage) is to be rendered with,
while the baked material (baked_Fuselage,
generated by Render To Texture) is to be visible
in the viewports.
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6. W Click the Original Material button, and
then, on the Material Editor toolbar, click the
Show Map In Viewport button.

This step lets you see the material in the
viewport in the next step.

7. t Return to the top level of the material, and
on the Shell Material Parameters rollout, under
Viewport, click the top radio button (next to
Original Material).

In the Perspective viewport, the Fuselage
returns to its previous appearance, and the
shadows go away.

8. Try moving the light source, and then rendering
with the baked texture.

The original shadows remain where you baked
them. Depending on where you position the

light source, you might see an additional set of
shadows, cast by the light during the rendering.

9. In the shell material, return viewport display
to the baked material.

Render other elements:

Besides the CompleteMap, you can render
individual elements, one or more at a time.

1. Open the Render To Texture dialog and on the
Output rollout, delete the MyCompleteMap
element, and then add a ShadowsMap element.
Set Target Map Slot to Diffuse Color.

2. Click Render.

The new material is unshaded, except where
the shadows fall. You can use this type of
texture if your target rendering engine supports
compositing multiple textures.

Note that the rendered frame window still
shows the CompleteMap, even though Render
To Texture didn’t save one. This is always the
case, no matter which types of elements you
render. You can turn off the automatic display
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of the frame window on the General Settings
rollout.

. On the Render To Textures dialog, delete the

ShadowsMap texture element, and then add, at
the same time, DiffuseMap and LightingMap
elements.

They appear in that order in the list. With
multiple textures in the list, you can specify
output settings for each by clicking its list entry.

. In the list, click the DiffuseMap entry, and then

set Target Map Slot to Diffuse Color.

. Click Render. When the Missing Map Targets

alert appears, click the Continue button.

The Missing Map Targets dialog shows any
texture elements that aren’t assigned to target
map slots.

The new Shell material is created for the
first element in the list only, as shown in the
Perspective viewport. However, all textures
are saved in the target directory. You can see
the LightingMap texture in the viewport by
deleting the DiffuseMap.

. Delete the DiffuseMap list entry, set the

LightingMap’s Target Map Slot to Diffuse Color,
and then click the Render button.

Render To Texture generates a new material
and applies it to the Fuselage, so it is now visible
in the viewport. The LightingMap element
includes all shading and shadows, but no
diffuse coloring.

Note: Only one texture element at a time can
be set to any given target map type. Also, if
you add a texture element that was previously
assigned a target map type, the software
automatically assigns the most recent target
map type that it used, if no other active texture
element is already using that target map type.
If another active texture element is using that
target map type, the target map slot for the
newly assigned texture element is blank.

Summary

Render To Texture is a versatile tool that can save
you time in generating texture maps for real-time
applications. In this tutorial you learned how to
bake different types of textures, and how to work
with the Shell material that Render To Texture
generates. Try generating other texture elements,
and then exporting them to your real-time 3D
engine.



~__Bones &IK

Rigging

Basic Rigging

A character rigis a setup designed to facilitate
control of a character. You can think of a character
rig as the 3D equivalent of strings that control

a marionette. If the strings are well placed and
properly set up, the puppet is very easy to control.
The same is true for a character rig.

It is important to have rigging controls that are
easy to use and quick to manipulate. For example,
you could rotate each of the character’s bones
individually to animate the skeleton, but you
would soon find this difficult and tedious. Instead,
you can create controls that rotate the bones for
you, assisting with common animation tasks such
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as making the character bend its knees or shake Itutorials folder from the CD to your |3dsmax8
its head. local installation.

A character rig can consist of IK chains, helpers,
sliders, objects with custom attributes, and

) . : Creating a Bone Structure
short scripts to specify how various elements of

the skeletal structure will react under different This lesson gets you started with bones by showing
conditions. The rig’s construction depends a how to create them for a simple character. Bones
great deal on how the character will be animated. are special objects that are ideal for a character rig.
For example, a character that plays a musical Bones are automatically linked as you create them,
instrument requires a detailed hand rig for and can be shaped to resemble an actual bone
manipulating the fingers. On the other hand, a structure for a character’s skeleton.

fighting character might only need simple finger
controls sufficient to grasp a weapon, but must
have detailed controls on the legs and back for
jumping and kicking.

A complex or realistic character can require dozens

of controls, while simpler characters might require M
only ten or twenty. In this tutorial, you will learn ‘-

to create a rig for a simple character. All the tools ‘m

you will learn in this tutorial can be easily adapted ‘
to more complex characters.

Skill Level: Intermediate

Time to complete: 1 hour

Features Covered in This Tutorial

+ Creating and placing bones

A series of linked bones is called a chain. Two or
more chains linked or connected together forms a
* Creating and using IK chains b]’e[a[cb}/ofbones_

+ Editing bones with the Bone Tools dialog

+ Using custom attributes and parameter wiring

Bones appear in viewports as ordinary objects, but
to control character movement

they have special properties. Essentially, a bone is

+ Using list controllers to facilitate parameter a visual representation of a pivot point, a direction,
wiring and a length. The bone points from its pivot point
(the start of the joint). Its length is defined by the
Tutorial Files distance between the bones, and it points in the

You can find the files for this tutorial in the direction of the next child on the chain.

tutorials|character_animationlintro_to_rigging
folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
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1. Pivot point
2. Direction
3. Length

It is possible to set up unusual relationships
between bones, such as a bone that does not extend
all the way to the next child on the chain. However,
the most common uses for bones observe the
properties described above.

You'll start this tutorial by creating
bones for a simple character. You
can find the files for this tutorial in the

ltutorials|character_animation|intro_to_rigging
folder.

Prepare the character:

1. Open thefile tut_introrig start.max.
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This file contains a simple character named
Pluggo. The character has one leg, a torso and a
head, but no arms.

Tip: The character is standing on the
construction plane. This positioning makes
it easier to place bones and other character
rigging controls, and easier to animate the
character when the rig is complete.

. Press the H key to open the Select Objects

dialog and see a list of objects in the scene.

The scene contains three objects: the character
body, and two eyes.

When rigging a character, you can make the
process easier by:

+ Making a selection set for the character mesh
so you can easily select it while working.

+ Making the character see-through so you
can see where you are placing the bones.

+  Freezing the mesh to prevent you from
accidentally selecting it while working with
the bones.

. On the Select Objects dialog, click All, then

Select.
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4, In the Named Selection Sets entry area, enter
the name Pluggo Mesh, and press ENTER.

5. Press ALT+X to make the character
see-through.

6. Right-click any viewport, and choose Freeze
Selection from the quad menu.

Create the leg and foot skeleton:

1. In the Left viewport, zoom in on the character’s

leg.
This is where you will work for now.
2. From the Character menu, select Bone Tools.

The Bone Tools dialog appears.

¥ Bone Tools M= E3

| = Bone Editing Tools |

— Bone Pivat Position
Bone EditMode |

—Bone Taools

Create Bones | Create End |

Hemowve Bone | Conmect Eh:-nes|

[elete Bone | Heazzign Hoot |

R efine |

— Bone Caloring

Selected Bone Color; |:|

Gradient Coloring

_ Start Calar: |:|
Lpply Gradient Erd Calor: I:l

i+ Fir &djustrient Tools [i

i+ Object Properties [i

The Bone Tools floater provides functions for
creating and editing bones.

3. In the Bone Editing Tools rollout > Bone Tools

group, turn on Create Bones.

When creating the bones, don’t be too
concerned about exact placement. You will get
a chance to reposition the bones in the next
procedure.

. Create the leg bones using the character mesh

as a reference. Click once at the hip, then click,
in sequence, the knee, the ankle joint, the ball
of the foot, and the tip of the toes.

5. Right-click to complete your bone chain.

This creates a fifth, small bone at the end of the
toes.

. Right-click again to turn off bone creation.

Note: You can also turn off Create Bones in the
Bone Tools dialog.

. In the Front viewport, check the bone

placement to make sure the entire bone
structure sits inside the character’s leg. If

the bones are not inside the leg in the Front
viewport, move the topmost bone to move the
entire structure.



Next, you will name the bones. It is a common
practice to name the bones according to the
joints where they begin, such as hip, knee and
ankle.

8. Go to the Modify panel. Starting from the hip,
rename the bones to: BoneHip, BoneKnee,
BoneAnkle, BoneToe, and BoneToeTip.

Adjust the bone positions:

When placing bones for a character, it is more
important to have the joints (pivot points) at the
correct locations than it is to have the bones going
through the mesh. For this character, the calf bows
backward slightly, which makes it impossible to
place the calf bone so it passes through the leg.
You will simply position the bones so the pivots
are in the right locations.

Also, positioning the bones with a slightly bent
knee will help with a later procedure where you set
up IK controls for the leg.

1. On the Bone Tools dialog, turn on Bone Edit
Mode.

In Bone Edit mode, you can change the lengths
of bones and their positions relative to one
another. This mode can be used both before
and after assigning an IK chain to the bone
structure.

2. Select a bone and move it.

Notice that adjusting a bone visually alters the
length of the bone before it. However, it is
actually adjusting the pivot placement of the
selected bone.

3. Continue moving bones until they are
positioned similarly to the previous illustration.

Warning: To change the sizes of bones, always use
Bone Edit Mode rather than the Scale transform.
Scaling bones with the Scale transform can cause
bones to react unpredictably during animation.

4. Turn off Bone Edit Mode when you have
finished.
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Create the spine bones:

With a character rig, it is usually desirable to keep
each limb as a separate linked chain. In other
words, you would have a chain for each arm and
leg and another for the torso, but you would not
link these chains to one another with Select and
Link. Instead, you would use rigging controls to
tie it all together.

The next step is to create a series of bones for

the spine and head. It seems logical to begin
creating the spine bones at the top of the hip bone.
However, if you do so, the first spine bone will
automatically link to the hip bone.

To get around this situation, you will create the
spine bones away from the character’s body, then
move them into place.

1. In the Bone Tools dialog, click Create Bones.

2. In the Left viewport, start creating the
character’s spine bones to the right of the
character mesh. Create two bones for the spine
and one for the head, then right-click to end
bone creation.

?
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3. In the Left viewport, move the lowest spine 4. Adjust the Size parameter for each fin until the
bone so it sits just above the leg bone. hip bone fills out about 3/4 of the mesh. Check

4. In the Bone Tools dialog, turn on Bone Edit your work in the Left and Front viewports.

Mode. Adjust the bones so they follow the
center of the character’s body as closely as
possible. Turn off Bone Edit Mode when you
have finished placing the bones.

5. Create fins for the remaining bones in the
skeleton as needed to make them fill about 3/4
of the mesh. Some bones might need only a
back fin or side fins, while others might not
need any fins at all to fill up 3/4 of the mesh.

5. Starting from the lowest spine bone, name
the bones BoneSpine01, BoneSpine02,
BoneHead, and BoneHeadTip.

Create fins for the bones:

You can create s, or extrusions, on the bones.
Later, when you add controls and animate the
character, your work will be easier if you can hide
the mesh and work with the bones alone. Fins will
cause the bones to approximate the volume of the
character’s body, which will help you effectively
animate the bones without having to display the
mesh.

1. Select BoneHip, the hip bone.

2. In the Bone Tools dialog, expand the Fin
Adjustment Tools rollout.

3. Turn on Side Fins, Front Fin, and Back Fin.



Make a named selection set for the bones:
1. Select all the bones.

2. Inthe Named Selection Set entry area, enter the
name Pluggo Bones.

Tip: You should always include the character’s
name in the selection set name, rather than
naming the selection set just Bones or Mesh.
If you add more characters to the scene, you
will know which selection set belongs to which
character.

3. Save the scene with the filename
my_introrig_bones.max.

You can find a scene with the correct
bone placement and names in the file
tut_introrig bones.max.

Setting Up IK Solvers

In order to manipulate the leg and foot
interactively, you must apply an inverse kinematics
solver (IK solver) to selected parts of the skeleton.

Setting Up IK Solvers

An IK solver figures out (solves) how the bones
should move or rotate based on a goal object.

For example, you will place an IK solver on the
leg with a goal at the ankle. When you move the
goal, the ankle will move to the specified position,
and the hip and knee bones will move and rotate
accordingly.

v

There are several types of IK solvers in 3ds Max,
each with a different purpose and usage. For
rigging legs and arms, the HI solver is the most
effective and easiest to use. It is designed to work
with chains of two or more bones that bend in only
one direction, such as knees and elbows. You will
use this type of solver to rig the character’s leg.

After you create the IK chains, you will look
at their properties and parameters to gain an
understanding of how they work.

Prepare the scene:

1. Continue with the scene from the previous
lesson, or open the file tut_introrig bones.max.

305
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You do not need to see the mesh to set up IK
solvers, and it will be easier to work with the
bones if the mesh is hidden.

. Right-click any viewport, and choose Unfreeze

All from the quad menu.

. From the Named Selection Sets drop-down

menu, choose Pluggo Mesh.

. Right-click any viewport, and choose Hide

Selection.

This leaves just the bones in the scene.

Create the ankle IK chain:

An IK solver assigned to a hierarchy of bones is
called an /K chain. To create the IK chain for the
leg, you start by selecting the highest bone in the
hierarchy that will be part of the IK chain. Since
you are creating an IK chain from the hip to the
ankle, you will start by selecting the hip bone.

1. Select BoneHip.

2. Choose Animation menu > IK solvers > HI
Solver.

As you move the cursor, you will see a dotted
line extending from BoneHip. Now you will
choose the bone that defines the other end of
the IK solver.

A set of cross hairs is created at the base
of BoneAnkle, and a line appears between
BoneHip and BoneAnkle. This is a visual
representation of the IK chain.



3. Click BoneAnkle to define the end of the IK
chain.

4, Name the IK chain IKAnkle.

5. Move the cross hairs around to see the leg bones
bend.

The cross hairs set the position of the IK goal.
As you move goal, the knee bends to make the
ankle reach the goal.

Setting Up IK Solvers

Note: Do not be concerned if the knee bends
the wrong way. You will solve this problem later
in this lesson.

6. Undo any movements you made so the IK goal
returns to its original position.

7. Rotate the IK goal to see how this affects the
bones.

Rotating the IK goal around its own pivot point
does not animate the bones in any way. In the
next procedure, you will learn how to rotate the
ankle so the heel lifts up.

8. If you have rotated the IK goal, undo any
rotation before continuing.

Create the second IK chain:

If you want to rotate the ankle to raise the heel off
the ground, you must rotate the IK goal around a
point other than its own pivot point, such as the
point between the foot and toe bones.

In animation of 3D objects, a common method for
making one object rotate around another’s pivot
point is to link one object to another, then rotate
the parent object. However, this approach will not
work with an IK chain. If you link the IK goal to
any of the bones with Select and Link, this will
break the IK chain.

Instead, you will create an IK goal at the point
between the foot and toe, and use this as the parent
object to control the ankle IK goal’s rotation.

1. Select BoneAnkle. This will be the start of the
second IK chain.

2. In the Animation menu, under IK solvers,
choose HI Solver.

3. Click BoneToesto define the end of the chain.
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Now the ankle rotates, enabling you to make
the heel rise up. However, the toe rotates
downward as the heel goes up. You can force
the toe to stay still by creating another IK chain
that ends at the toe.

7. Undo any rotation before continuing.

Create the third IK chain:
1. Select BoneToe.
This will be the start of the third IK chain.

2. In the Animation menu, under IK solvers,
choose HI Solver.

3. Click BoneToeTip to define the end of the
chain.

The IK goal for this IK chain defines the ball '

of the foot.
4. Name the IK chain IKBall.

5. il Use Select And Link to link /KAnkle to

IKBall.

6. In the Left viewport, rotate /KBa//to make the
ankle rise.

v

4. Name the new IK chain IKToe.
5. Select /KBall, and rotate it in the Left viewport.




The ankle rises, but the toe stays still.

6. il Link IKBallto IKToe.

7. Rotate /K70e.

This rotates the entire foot. Undo any rotation
before continuing.

v
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You can find a scene with the IK chains in the
file tut introrig ik.max.

Create a test animation:

As you have seen, rotating an IK chain itself has no
effect on the bones. You have learned how to make
an IK chain rotate around another point by linking
it to another IK chain, and you have seen how you
can use this to rotate the heel or entire foot upward.

However, the rotation of the linked IK chains does
not affect the direction in which the knee points.
The character rig will need to accommodate
animation where the character swivels his hip to
make the knee point in a different direction. To
make this type of rotation, you will need to work
with the IK chain’s parameters. To see how this
parameter works, you'll animate the IK chains to
bend the knee. Working with a bent knee will
enable you to see the hip swivel more easily.

1. Go to frame 10, and turn on Auto Key.

2. Select /KBall. In the Left viewport, rotate it by
about 30 degrees on the Z axis to make the heel
rise and the knee bend.
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v

Note: Do not be concerned if the knee bends
in the wrong direction. You will correct this
problem with IK parameters.

3. Turn off Auto Key.

Work with IK parameters:

The first IK parameter you will work with is the
swivel angle. This parameter determines how the
bones in an IK chain will swivel (twist).

1

2
3

. Select IKAnkle.
(&)

. In the IK Solver Properties rollout, locate the
Swivel Angle parameter. While watching the
Perspective view, use the spinner to increase or
decrease the Swivel Angle value.

Go to the Motion panel.

When you change the swivel angle, the hip
swivels to point the knee in another direction.
The swivel angle is expressed in degrees, with
360 degrees making a full circle. This is the
parameter you will use in the character rig to
swivel the character’s hip.

However, the foot bones also twist when you
change the swivel angle, which is undesirable.
You can prevent the foot bones from rotating
by changing another IK parameter, the Parent
Space. This setting is located on the IK Solver
Properties rollout, just below the Swivel Angle
parameter.

The Parent Space determines how the bones in
an IK chain will twist when the IK chains are
animated. By default, the bone’s twist angle is
determined by the twisting of its parent, the
calf bone. When you change IKAnkle’s swivel
angle, the calf twists, and so does the ankle
bone.



You can change the Parent Space setting so the
foot bones don’t inherit the calf bone’s twisting.
When you change an IK chain’s Parent Space
setting to IK Goal, the bones in the chain twist
according to the animation on the IK goal, not
the calf bone. This gives you more control over
the foot, so you can make it rotate only when
you want it to.

The ankle and toe bones are controlled by their
own IK chains, so you will need to change the
parameters for those IK chains.

. Select IKBall.

. On the Motion panel, in the IK Solver
Properties rollout > Parent Space group, choose
the IK Goal option.

Note: Changing this setting might cause the
foot to rotate to an orientation other than its
original orientation. You will fix this shortly.

. Select IK70e, and set its Parent Space to IK
Goal.

. Select IKAnkle and change the Swivel Angle
parameter.

This time, the foot bones don’t twist when the
swivel angle changes.

. Set the Swivel Angle back to 0.

. If the knee bends in the wrong direction,
change the Swivel Angle and swivel the hip until
the knee points straight forward.

Usually, the correct Swivel Angle value should
be 0, 90, 180 or 270 degrees to correspond to
the quarters of a 360-degree circle. You can also
use a negative value such as -90 degrees, which
is the equivalent of 270 degrees.

Tip: You can avoid the problem of an incorrectly
bending knee by taking care with bone
placement before you apply the IK solver.
Create the leg bones in such a way that the knee
already has a slight bend. When you apply

the IK solver, it will use the existing bend as a

Adding Control Objects

“clue” as to which way to rotate the joints. This
means that a Swivel Angle of 0 will correspond
to a correctly bent knee. Having to change the
swivel angle after applying an IK solver does
not affect the validity of the rig, but it does add
an extra step to the rigging process.

Set the swivel angle for the ankle and toe bones:

When you set the Parent Space to IK Goal for
IKBall and IKToe, the ankle and toe bones might
have rotated to an orientation other than its
original setting. You can fix this by changing their
swivel angles.

1. Select IKBall

2. On the Motion panel, change the Swivel Angle
until the bone is in its original orientation. Use
a setting of 90, 180, or 270.

3. Select IK7be, and change its Swivel Angle if
necessary to reset it to its original orientation.

The IK chains on the leg should work properly
now.

4. Scrub the time slider between frames 0 and 10
to see the heel come up. The knee should bend
in the correct direction, and the foot bones
should not twist or flip as the heel comes up.

5. Save the scene as my_introrig_swivel.max.

You can find a scene with correctly set swivel
angles and parent space settings in the file
tut_introrig_swivel.max.

Adding Control Objects

You can make it easier to manipulate the IK chains

and bones in a character rig by adding objects,
shapes, or helpers to the scene. You then connect
the bones and IK chains to the control objects in
such a way that you can use the control objects
to perform all the necessary animation on the
character.
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It is possible to use a mix of shapes, helpers,

and 3D objects as control objects, but many
animators find it more useful to use only one type
of object. This allows them to use a selection filter
during the animation process. The selection filter
limits selection of objects to one type of object
only. During the animation phase, you can use a
selection filter to make it easy to select the control
objects, and prevent accidental selection of bones,
IK chains, and the character mesh.

In this lesson you will use shapes as control objects,
and will use linking and other tools to connect the
bones and IK chains to them.

Prepare the scene:

1. Continue from the previous lesson, or open the
file tut_introrig swivel max.

&

2. Activate the Perspective viewport, and press the
G key to remove the grid from the viewport.

This will make it easier to see the control shapes
you are about to create.

Create the control shapes:

1. @ On the Create panel, click Shapes.

2. In the Top or Perspective viewport, create a
rectangle slightly larger than the foot. Name the
shape CtrlFoot.

&

This is the shape you will use to control the
foot. Because the character is standing on
the construction plane, the shape is already
positioned under the character’s foot.

3. ﬂ Zoom out the Top viewport to give
yourself room to make the next shape.

4. In the Top viewport, create a rectangle about
four times as large as the first. Name the shape
CtrlBody.



You will use this shape to control the entire
body.

. In the Top viewport, create a Circle about twice
as wide as the widest bone. Name the shape
CtrlLeg.

You will use this shape to control the upper part
of the leg.

. Use Align to align the circle with the
lowest spine bone, BoneSpine01. On the Align
dialog, choose Pivot Point for both the Current
Object and Target Object, and align the circle’s
position on the X, Y and Z axes.
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Use a custom shape:

To control the spine and neck, you will use a
custom shape created from a circle and two lines.
This shape has been provided for you.

1. Choose File menu > Merge, and choose the file
tut_introrig controlshape.max. On the Merge
dialog, select Control Shape, and click Merge.

The merged shape is a circle enclosed two
crossed lines. This shape was created by
converting a circle to an Editable Spline, and
drawing two lines across its center. The lines
will distinguish this shape from the circle.
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2. Name the shape CtrlSpine.

3. Align CtriSpine with the lowest spine

bone, BoneSpine0l. On the Align dialog,
choose Pivot Point for both the Current Object
and Target Object, and align the control shape’s
position on the X, Y and Z axes.

4. Make a copy of the control shape, and name
it CtrlNeck.

. Align CtrINeck with the head bone,
BoneHead. On the Align dialog, choose Pivot
Point for both the Current Object and Target
Object, and align the control shape’s position
on the X, Y and Z axes.

6. Save the scene with the filename
my_introrig_shapes.max.

You can find a scene with the rig control
shapes correctly placed and named in the file
tut_introrig shapes.max.

Link the bones and IK chains to the control objects:

Now you will link bones and IK chains to their
appropriate control objects.

1. H Use Select and Link to link /K70e, the IK
chain at the tip of the foot, to Ctr{Foot.
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Link BoneHipto CtriLeg, the circle
shape.

3. Calb Link BoneSpine0I to CtriSpine, the
control shape at the bottom of the spine.

4, E Link BoneHeadto CtriNeck.

Until this point, BoneHead was linked to
BoneSpine02, the topmost spine bone. Now
that you have linked it to CtrINeck, the head is
no longer linked to the body.

5. E Link CtriNeckto BoneSpine02.

Now the head is linked to the spine again via
the control shape CtrlNeck.

The spine and leg were not linked when you
created them. Now you will connect them
together by linking the control objects.

6. E Link CtriSpineto CtriLeg.

Test therig:

Now you will test the rig to see how well it works.
To avoid moving the bones in their initial states,
you will leave the pose intact on frame 0, and
animate the bone on another frame.

1. Turn on Auto Key.

2. Go to frame 10.

There is already animation on the IK chain at
the ball of the foot which makes the heel rise

at frame 10. You don’t need this animation to
test the rig.

3. Select IKBall. On the track bar, select the key at
frame 10, then right-click and choose Delete
Selected Keys.

4. Move CtrlLeg downward to bend the leg.

Adding Control Objects 315

CtrlLeg moves and turns both the thigh and
spine.

. Select CtrilSpine. In the Front viewport, rotate

this control to make the spine bend to your left.

CtrlSpine controls just the upper body.

. In the Front viewport, rotate Ctr/Neck to make

the head bend farther in the same direction as
the spine.
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Now the character looks out of balance.

7. In the Front viewport, move Ctr/Legto your
right to balance the character’s weight.

8. Pull the time slider to scrub the animation.

The rig makes the character very easy to
animate.

Note: If you rotate Ctr/Leg, both the spine and
thigh will rotate. Some character riggers prefer
to keep the spine and thigh rotation separate
by creating another control around the hips
and linking both the spine and leg controls

to this additional control. This type of setup
allows you to rotate the thigh without rotating
the spine.

Finish the rig:

The last necessary part of the rig is a control
that allows you to move the entire character to
another part of the scene. The object CtrlBody
will accomplish this.

1. H Link CtrlFootto CtriBody.

2. H Link CtrlLegto CtriBody.

3. Test the setup by moving Ctr/Body. The entire
character should move with it. Undo any
movements before continuing.

4. Save the scene as my_introrig controls.max.
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You can find a version of this scene in the file 2. Choose Animation menu > Parameter Editor.

my_introrig_controls.max. The Parameter Editor dialog appears.

Parameter Editor M=

) ) . | - Athribite |
In this lesson, you will create custom attributes to
control the foot. A custom attribute is a parameter Add o Type:
you create yourself. | Selected Object's Baze Level j

Fick Explicit Track

Wiring a Custom Attribute

The parameter doesn’t control anything until you E
connect it to another parameter in the scene. You
will use parameter wiring to connect the custom
attributes to the rotation of the foot’s IK chains.

- Add/Edit/Delete
Aedd Edit/Delete... |

Prepare the scene:

. . — Pararmeter Type:
1. Continue from the previous lesson, or open the i

file tut_introrig controls.max. | Float hd

—Ul Type

| S pinner j

M ame: |F'aram'|

|- Float Ul Options
—Size
width: [TED —
—Hanage

From [O0 2| TefT000 3]
Default:'[l.lil—ﬂ

— Alignment
¢ Left ¢ Right & Center
Offsets: [0 3 0 3]

— Orientation and Ticks

[ Wertical Tiicks: | i] ﬂ

1- Testing Attribute |
Param1:[0.0 ﬂ

2. Ifyou are continuing from the previous lesson,
go to frame 0.

Create custom attributes:

1. Select CtriFoot.
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3. On the dialog’s Attribute rollout, enter Roll as
the Name parameter.

4. Expand the Float UI Options rollout, and enter
a range from 0 to 60.

5. In the Attribute rollout, click Add.
6. Close the Parameter Editor dialog.

Determine the rotation axis to be wired:

You want the new Roll parameter to rotate the IK
chain at the ball of the foot so the character’s heel
will rise. In order to do this, you must find out
which of the IK chain’s axes of rotation should be
affected by the parameter.

1. Select IKBall

2. QI On the Main Toolbar, turn on Select and

Rotate.

3. Change the reference coordinate system to
Local.

4, Rotate /KBallso the heel rises, and note which
axis is affected by the rotation.

You can easily see which axis is affected by
watching the display of numbers above the
rotation gizmo. The X axis value changes as
you rotate IKBall.

5. Undo any rotation you have done on IKBall
before continuing.

Wire the custom attribute to the IK chain’s rotation:

Now you are ready to wire the Roll parameter to
IKBall’s X rotation.

When you wire parameters, the wiring is limited to
the time segment that was active when the wiring
was set. You can change this setting in Track View
later on, but it is much easier to set the maximum
time segment you think you might need before
wiring. In this case, you will change the active time
segment to 1000 frames.

1. B Click Time Configuration, and change the
Length parameter to 1000.

Now you will create custom attributes on
CtrlFoot, the control object for the foot. This
will allow you to roll the foot by changing
parameters on the Modify panel when CtrlFoot
is selected. The custom attribute will be called
Roll, and will range from 0 to 60 degrees.

2. Select CtrlFoot.

3. Choose Animation Menu > Wire Parameters >

Wire Parameters.

A pop-up menu appears, giving you a choice of
all parameter paths that are available for wiring.
In this case, there are only two, Transform and
Object.

4. On the pop-up menu, choose Object

(Rectangle) > Custom Attributes > Roll.

A dotted line appears, extending from
CtrlFoot’s pivot point to the cursor. The dotted
line indicates that you should choose an object
and parameter path for the second object in the
wiring pair.

5. Click /KBall.

6. On the pop-up menu, choose Transform > IK

Goal > Rotation > X Rotation.

The Parameter Wiring dialog appears.

|
& CnfFoo & L
g wian =l [ Swreltnge. |
1§ Cosmes flackss = <] ¥ (roal - PrasiionPlotstionsS<ale
| Custom_fmtates — o Poaiton : Poatton )2 |
§ fon =i Mokation : Euker rZ
= 7] Fokation : Becier Float
o 7] Fiokstior, - Hemes Fleat
|2 Flotahion - Bezer Fleat
\ £}
J ] Scale - Bene Scale
canhel e . Bockean Conbioler
o dvechon | Gl fbgect) =
La a ¥ K] | L
o = ¢ o
Exgpreasen for CuFeut’s Rl 7 Evprerstion bot KB als _Flotation
En..-m = El =]

This dialog shows you the parameters that
will be connected, and the direction in which
the control will occur. In this case, you want
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‘s Lot
the Roll parameter to affect the IK chain’s X HE 54 o
Rotation parameter. [} Comafiacin S [ [ EEE—— e

[ o e i || B har 4

7. In the center of the Parameter Wiring dialog, ) e ey

. . - ]2 Fotahon Becie Fleat
turn on the arrow that points to the right. LI
- g P i - o]
This will cause Roll to control the X Rotation o e i
parameter. [ Poermreen
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8. Click Connect. A o
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The parameters are now wired together. Leave

the Parameter Wiring dialog open as you test This tells the wiring to use this expression for

the wiring. IKBall’s X rotation.

Test the wiring: 4. In the Parameter Wiring dialog, click Update.

1. Move the Parameter Wiring dialog so you can 5. On the Modify panel, increase the Roll
clearly see the character’s foot. parameter.

2. On the Modify panel, increase the Roll The heel comes up as you increase the Roll
parameter. parameter, and stops rising when Roll reaches
The foot spi 1d1 its maximum value of 60.

e foot spins wildly.

What is actually happening is a result of how
3ds Max handles rotations internally. Most
people are familiar with degrees for rotation.
Ninety degrees is a quarter turn or rotation, 180
is half, and 360 is a full turn. However, many
3D applications use a different unit of measure
called radians to measure rotations. Radians
are based on the value of pi (approximately
3.1416).

With Radians, 2 times pi is a full 360-degree
spin. That is, 6.28 Radians equals 360 degrees.
Conversely, one radian is equal to about 57
degrees.

3ds Max comes with a built-in function,
degtorad, that you can use to convert the Roll
parameter to radians before passing it on to

IKBall’s X rotation. . . .
6. Save the scene as my_introrig_toewiring.max.
3. In the Parameter Wiring dialog, replace the
expression Ro//in the lower right entry area ) ) o
with degtorad(Roll). tut_introrig toewiring.max.

You can find a version of this scene in the file
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Set up toe rotation:

You can use CtrlFoot to move or rotate the entire

foot. However, if you tip CtrlFoot forward, it
rotates from the center of the control shape. You

can make it rotate from the toe tip by aligning its

pivot point with IKToe.

1

. Select CtriFoot.

'{E\t‘ On the Hierarchy panel, turn on Affect
Pivot Only.

. ﬁ Use Align to align its pivot point with

the pivot point of /K70e. On the Align dialog,
choose Pivot Point for both the Current Object
and Target Object, and choose the X, Y and Z
axes.

Turn off Affect Pivot Only.

Now, when you rotate CtrlFoot, it rotates from
the tip of the toe.

If you rotate CtrlFoot to test the setup, be sure
to undo any rotation before continuing.

Wire the knee’s swivel angle:

Now you will create and wire another custom
attribute, this one for the knee’s swivel angle.

1. Select CtriFoot.

2. Choose Animation menu > Parameter Editor.

3.

Enter KneeSwivel for the name, and enter a
range of =90 to 90. Click Add to create the
custom attribute, and close the Add Parameter
dialog.

This adds a KneeSwivel parameter to CtrlFoot.

. Right-click Ctr/Foot and choose Wire

Parameters from the quad menu.

Tip: You can access parameter wiring from the
quad menu, or by choosing Animation menu >
Wire Parameters > Wire Parameters.

. On the pop-up menu, choose Object

(Rectangle) > Custom Attributes > KneeSwivel.

. Click IKAnkle, and choose Transform > Swivel

Angle from the pop-up menu.

. On the Parameter Wiring dialog, enter

degtorad(KneeSwivel) in the lower right entry
area.

. Turn on the right arrow, then click Connect.

Test the knee swivel:

The easiest way to see the KneeSwivel parameter in
action is to look at the character with a bent knee.
You can see this by going to frame 10, where the
character is animated to bend its knee.

1.
2.

Go to frame 10.

On the Modify panel, change the KneeSwivel
parameter.



The knee swivels without affecting the foot.

Save the file:
1. Reset Roll and KneeSwivel to 0.0.
2. Save the scene as my_introrig_wired.max.

You can find a version of this scene in the file
tut_introrig wired.max.

Using List Controllers

When you create any object, including bones,
default controllers are placed on the object to
control its position, rotation, and scale.

For each transform, you can change the default
controller to a list controller. This type of
controller allows you to assign two or more
controllers to the transform. The controllers are
evaluated from first to last, and their values are
added up to give the final transform value.

When you assign a list controller to a transform,
the first controller on the list takes on the
transform’s current XYZ values, and the next
controller starts off with a value of [0,0,0]. Then
you can make the second controller active, so any

Using List Controllers

animation will change the second controller’s
values only.

By assigning a list controller to the objects in
your scene, you effectively set their animation
transforms to [0,0,0] on the second controller
regardless of how much you have moved, rotated
or scaled the objects up to that point. If you wire
parameters between two objects on the second
controller, the transform values will match, and
one object’s parameters will predictably affect the
other object’s parameters.

In the case of a character rig, you have probably
rotated the bones and controls to fit them to the
character. Wiring the rotation of these objects to
one another without using a list controller will
cause one object to take on the posed rotation of
another. For example, if you previously rotated
a control shape by 90 degrees on the X axis to
make it fit the rig, then you wire the control
shape’s X rotation to a bone’s X rotation, the bone
will suddenly rotate by 90 degrees to match the
wired parameter. In such a case, you can use list
controllers to cause both objects to start from a 0
rotation, and ensure that the control object will
predictably affect the bone.

This lesson illustrates how you can use list
controllers in a character rig.

Prepare the scene:

1. Continue from the previous lesson, or open the
file tut_introrig wired.max.
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2. Ifyou are continuing from the previous lesson,

go to frame 0.

Right now, the control object CtriSpineat the
bottom of the spine can be used to rotate the
character’s entire spine. But when you twist
your spine, your upper body rotates more than
the lower part. You will simulate this motion by
causing the upper spine bone, BoneSpine(2,

to rotate 1.5 times as much as Ctr/Spine and
BoneSpine01l.

To achieve this, you will wire the rotation of
BoneSpine02 directly to CtrlSpine. When you
rotate CtrlSpine, BoneSpine02will rotate by the
same amount due to its linkage to BoneSpine0l
and an additional half of the rotation due to the
wiring.

Align the pivot points:

Before you can wire BoneSpine02to CtriSpine,

you must make sure their pivot points are aligned.

Later, when you wire each rotation axis of

BoneSpine02to CtriSpine, you will know that the

rotation axes match.

1. Select CtriSpine.

2, B

On the Hierarchy panel > Pivot > Adjust
Pivot > Move/Rotate/Scale group, turn on
Affect Pivot Only.

. QJ Use Align to align the CtrlSpine pivot

point with the pivot point of BoneSpine02. On
the Align dialog, choose Pivot Point for both
the Current Object and Target Object.

Turn offX Position, Y Position, and Z Position,
then turn on X Axis, Y Axis, and Z Axis in the
Align Orientation group. Click OK.

. Turn off Affect Pivot Only.

Assign a rotation list controller:

Now you will assign a Rotation List controller to
CtrlSpine’s Rotation track.

1

I
® With CtriSpine selected, go to the
Motion panel.

. On the Assign Controller rollout, highlight the

Rotation: Euler XYZ track.

Currently, the rotation track holds the default
rotation controller, Euler XYZ.

. On the Assign Controller rollout, click the

Assign Controller button. Choose Rotation List
from the list of controllers, and click OK.

. On the Assign Controller rollout, expand the

Rotation branch.
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The Rotation controller branch now contains
three items: Euler XYZ, Available, and Weights.
The Euler XYZ controller is the controller that
was previously on the Rotation track, and it
holds any rotation applied to the object up

to this point. The Available controller is a
placeholder for any controllers you want to add
to the list.

. Highlight the Available item.
. Click Assign Controller. Choose Euler XYZ
from the list of controllers, and click OK.

The Rotation List controller now shows two
Euler XYZ controllers.
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Name the controllers:

When you wire the second controller later on, your
work will be much easier if you give each of the
controllers a unique name now.

1. On the Rotation List rollout, highlight the first
Euler XYZ listing under Layers.

2. In the entry area below the Layer listings, enter
InitialPose.

The name of the first Euler XYZ in the Layer
listings changes to reflect this new name. This
controller holds the initial rotation for the
object.

3. Highlight the second controller in the Layer
listing, and enter the name Wiring.

This is the controller you will use for wiring.

When a controller is active, a small arrow
appears to its left in the Layer listing. You will
need to have the Wiring controller active when
you animate the scene.
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4. On the Rotation List rollout, click Set Active to
make the Wiring controller active.

Tip: You can also double-click the controller in
the Layer list to make it active.

Assign a list controller to the spine bone:
1. Select BoneSpine02, the highest spine bone.

2. On the Motion panel, highlight the Rotation
track, and click Assign Controller. Choose the
Rotation List controller from the list.

3. On the Assign Controller rollout, expand the
Rotation listing. Highlight the Available listing,
and assign a Euler XYZ controller to it.

4. In the Rotation List rollout, name the two
controllers InitialPose and Wiring.

5. Make the controller named Wiringthe active
controller.

6. Save the scene as my_introrig_
controllers.max.

You can find a version of this scene in the file
tut_introrig_controllers.max.

Wire the controllers together:

Now you can wire together the rotation axes on
each object’s Wiring controller.

1. Select CtriSpine.

2. Right-click CtrlSpine, and choose Wire
Parameters. From the pop-up menu, choose
Transform > Rotation > Wiring > X Rotation.

3. Click BoneSpine02, and choose Transform >
Rotation > Wiring > X Rotation.

4. On the Parameter Wiring dialog, enter
X_Rotation / 2 as the expression.

This will add half of CtrlSpine’s rotation to
BoneSpine02 on the X axis.

5. Turn on the right arrow, and click Connect.

. Highlight the Y Rotation listing on each side of

the dialog. Turn on the right arrow, and click
Connect.

. Do the same for the Z Rotation listings.

. Close the Parameter Wiring dialog.

Test the wiring:

1. Rotate CtrlSpine on any axis.

The lowest spine bone rotates by the same
amount, but BoneSpine02, the higher spine
bone, rotates a little more.

. Turn on Auto Key.
. Go to frame 10.

The animation on CtrlSpine was lost when you
assigned the list controller. The character is out
of balance on this frame.

. In the Front viewport, rotate CtrlSpine so the

character leans in the direction opposite its
hips.

5. Turn off Auto Key.

6. Save the scene as my_introrig_

spinebend.max.

You can find a version of this scene in the file
tut_introrig spinebend.max.



Skinning

In this lesson, you will associate the bones with the
character mesh so the bones will deform the mesh.

This process is called skinning. In 3ds Max, you
skin a character with the Skin modifier.

Prepare the scene:

Skinning

1. Continue from the previous lesson, or open the

file tut_introrig spinebend.max.

. Ifyou are continuing from the previous lesson,
go to frame 0.

. Unhide all the objects in the scene.

. If you have not changed the rig on frame 0, the
bones should fit perfectly inside the mesh. If
they do not, make adjustments to the rig to fit
the bones inside the mesh.

. Select Pluggo_Body, and press ALT-X to make
it solid.

Apply the Skin modifier:

You apply the Skin modifier the mesh that you
want to deform with bones.

1. Select Pluggo_Body.

2. On the Modify panel, click Editable Poly on the
modifier stack to highlight it.

If MeshSmooth has been applied to the
character, as it has in this case, it is usually
better to apply the Skin modifier below
MeshSmooth on the stack. With this technique,
you will have fewer vertices to control with

the Skin modifier, and the character will still
deform smoothly at the MeshSmooth level of
the stack.

3. ’T On the Modify panel, turn on the Show
End Result On/Off Toggle if it’s not already
turned on.

This will show you the results of the
MeshSmooth modifier as you work, even
though it is higher on the stack than the current
level.

4. Apply the Skin modifier to the mesh.
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The Skin modifier is applied above Editable %b
Poly, but below MeshSmooth. Now you will 3. Select Pluggo_EyeLeft and
associate the bones with the mesh. Pluggo_EyeRight, and link them to
5. On the Parameters rollout, click Add. On the BoneHead.
Select Bones dialog, select all the bones except Now, when you scrub the time slider, the eyes
BoneHeadTip and BonelbeTip. The selected go with the head.

bones appear on the Parameters rollout.

There is no need to select the control objects,
as they will not deform the mesh. The control
objects move the bones, which in turn deform
the mesh. The bones at the tip of the head and
toe are not inside the mesh, and so should have
no influence on the mesh deformation.

Adjust the scene to help you see the skinning results:

It will be easier to use the animation between
frames 0 and 10 to test the skinning if the active
time segment is shorter.

1. B Click Time Configuration, and change the
Length to 100. Click OK to close the dialog.

2. Scrub the time slider between frames 0 and 10.

You could have applied the Skin modifier to the
eyes as well as the body, but this is not necessary
unless the head will deform. In this character
rig, the head will always be rigid, so it is easier
to link the eyes to the head bone.

Now that you have applied the Skin modifier,
you no longer need the bones in the scene, and
it will be easier to adjust the Skin modifier with
= the bones and controls hidden.

& 4, [;? Click Select to turn it on and turn off
— Select And Link.

5. Select all the bones, IK chains, and control
objects. Right-click any viewport and choose
Hide Selection from the quad menu.

The mesh follows the bones, but the eyes are
left behind. The eyes must be linked to the head
bone to animate correctly.



Look at the envelopes:

When you apply the Skin modifier, each bone is
assigned a pair of envelopesthat determine how
much the bone affects the vertices within it:

1. Select the mesh, and highlight the Skin modifier
in the stack.

2. On the Parameters rollout, click the Edit
Envelopes button to turn it on.

3. On the Parameters rollout, highlight different
bones on the list, and look at their envelopes
in any viewport.

Each envelope pair is defined by two distinct
splines:
+ The inner envelope, where vertices receive

the fullest influence from the bone. This
envelope is displayed as a red spline.

+ The outer envelope, where vertices between
the inner and outer envelopes receive less
influence from the bone. The farther the
vertex is from the inner envelope, the less
the bone’s influence on the vertex. This
envelope is displayed as a brown spline.

Any vertices that are not inside the outer
envelope are not influenced by the bone.
Where two envelopes overlap, the bones share
influence over the vertices.

Ideally, the inner envelope surrounds the
non-bending part of the skin, such as the main
part of the thigh or calf. Outer envelopes from
adjoining bones should overlap somewhat to
provide influence over joints, such as the knee
and ankle.

The initial size of the envelopes is determined
by the size of the bone at the time the Skin
modifier is applied. In shaded viewports, the
selected envelope’s influence is shown as a color
on the mesh. Red areas are the most influenced,
while yellow and orange areas receive some
influence. Blue areas receive no influence at all
from the selected envelope.
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Envelope for BoneSpine0T with colors showing influence

. Scrub the time slider and watch the animation

again.

The mesh goes with the bones, but the joints
are not well defined. For example, the crease
at the top of the thigh does not bend cleanly.
Instead, the entire thigh bends. This is because
the envelope around BoneSpine01 is too

large, and it encompasses half of the thigh. In
addition, the head envelope is very large, and it
encompasses the body.
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Adjust the envelopes:

Now you will adjust the head and lower spine
envelopes so they encompass more appropriate
parts of the mesh. You can adjust envelopes by
moving their handles. Handles appears as round
shapes on the envelope spline.

1. Go to frame 0.

2. On the Parameters rollout, highlight
BoneSpine01l.

3. In the Front viewport, select one of the handles
near the bottom of the outer envelope. The
handle and its cross section turn purple when
they are selected.

4. Move the handle in toward the character’s body

until the outer envelope overlaps about half the
thigh.

. Move one of the handles near the top of the

outer envelope to make the envelope overlap
the area where the top spine bone will have its
influence.
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Note: When you move the handle for an outer
6. On the Parameters rollout, select BoneHead. envelope past its inner envelope, the inner
envelope is automatically reduced in size so it is

7. Adjust the head envelopes in the same manner,
always inside the outer envelope.

so the envelopes overlap the neck area slightly.
Also, move the inner handles along the length
of the bone to reduce the size of the envelope.
(The outer handles along the length of the bone 1. Turn off Edit Envelopes.

don’t move.) 2. Scrub the time slider to frame 10.

Test the skinning:

There is now a definite crease at the thigh, and
the thigh itself is no longer bending.
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If you continue to see problems after you adjust
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a skin’s envelopes, one way to fix these is to
adjust vertex weights. That technique is shown
in the lesson, Applying Skin to the Alien (page
2-426).

3. Save the scene as my_introrig_skin.max.

You can find a version of this scene in the file
tut_introrig skin.max.

In this case, you applied the Skin modifier to

just one object. You can also apply it to multiple

objects at the same time.

There are many more adjustments you could
make to the envelopes and vertex weights to

make the mesh deform more realistically. There

are several sample files you can look at to learn
more about rigging:

You can find this character and rig
structure with completed skinning
and a little animation in the file
tut_introrig _complete.max.

You can find fully skinned and

animated example of this character

with slightly different rigging in the file
tut_introrig sample.max. You can also view

the animation from this scene in the file
tut_introrig sample.avi.

Using Spline IK

Spline IK is a type of IK control that uses a spline
to control a bone structure.

Spline IK can be applied at the time bones are
created, or can be added to the bone structure
afterward.

Create a simple spline IK structure:

1.

2
3.
4

Reset 3ds Max.

. Choose Character menu > Bone Tools.

On the Bone Tools floater, click Create Bones.

. On the IK Chain Assignment rollout of the

command panel, choose SplineIKSolver as the
IK Solver, and turn on Assign To Children.

. In any viewport, create a series of at least six

bones.

When you right-click to end bone creation, the
Spline IK Solver dialog appears.



Using Spline IK 331

8. MR Turn on Auto Key.
6. Change Number Of Spline Knots to 4, and click

OK.

A spline is created in the shape of the bone
structure. On the spline are box-shaped point
helpers.

9. Go to frame 20 and move a box helper.

The bone structure animates according to the
helper’s movement.

Apply IK after bone creation:

7. Select and move a box helper. 1. Load tut_splineik_start.max.

Moving a helper changes the shape of the
spline, which in turn changes the shape of the
bone structure.

This scene contains a snake with a bone
structure. The Skin modifier has already been
applied to the snake. The snake is frozen so you
can easily select the bones.
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2. In the Top viewport, use Create panel > Shapes
> Line to draw a curvy line. Start the line near
the bottom of the viewport, then draw upward.

Drawing in this manner ensures the line’s first
vertex will correspond to the head of the snake.
The location of the first vertex sets the end at
which the first bone in the IK chain will be
placed. In this case, the first bone in the IK
chain is at the snake’s head.

. On the Modify panel, apply the Spline IK

Control modifier to the spline.

This modifier creates helpers at each vertex
so you can alter the spline without having to
access the vertex sub-object level. When you
use the method in the previous procedure to
set up Spline IK, this modifier is automatically
applied to the spline.

. In the Link Types group, choose Link All To

Root.

5. In the Helper Display group, change Size to 40.

6. Click Create Helpers.

Point helpers with a box shape are placed
at each vertex. You can move the helpers to
change the shape of the spline.

. Select the snake’s head bone (Bone_Head).

. Choose Animation menu > IK Solvers >

SplineIK Solver.

. Click the snake’s end bone, then click the spline.

The snake jumps to the spline.



10.If the snake turns to lie on its side, select the
spline IK control (the cross hairs between the
end bone and its parent). Go to the Motion
panel, and in the IK Solver Properties rollout,
change the Twist Start Angle to =90 or 90.

Now you can move or animate the box helpers
to change the shape of the snake.

Using Spline IK 333

Use spline IK with a path constraint:

1. Load the file tut_splineikpath_start.max.

This file contains the snake and a long, curvy
spline. The Spline IK Control modifier has
already been applied to the spline.

. Select the snake’s head bone (Bone_Head).

. Choose Animation menu > IK Solvers >

SplineIK Solver.

. Click the snake’s end bone, then right-click the

viewport to end the process.

A spline IK solver has been added to the bones,
but is not associated with the spline.

. Select the spline IK control by selecting the

cross hairs between the end bone and its parent
bone.
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6. Go to the Motion panel. In the Spline IK Solver

rollout, click the button under Pick Shape, and
click the spline.

Now that the spline is associated with the
spline IK solver, you have two choices for the
remainder of the setup:

You can use a Position Constraint to constrain
the head bone to the first node (helper) on
the spline. This is what happens automatically
when you pick a spline when you set up

the spline IK solver, as in the two previous
procedures.

You can use a Path Constraint to constrain the
head bone to the spline, which will allow us to
animate the snake along the spline.

The next steps use a Path Constraint.
. Select the head bone.

. Choose Animation menu > Constraints > Path
Constraint, and click the spline.

The snake jumps to the spline.

9. If the snake turns to lie on its side, select the
spline IK control and go to the Motion panel.
In the IK Solver Properties rollout, change the
Twist Start Angle to —90 or 90.

The snake is automatically animated moving
along the path, but it slithers backward.

Auta Key

10. &8 Turn on Auto Key.

11.Select the head bone, and go to the Motion
panel.

12.In the Path Parameters rollout, set % Along
Path to 70.

13.Go to frame 100 and set % Along Path to 0.

14.Play the animation. The snake slithers along
the path.



You can also animate the box helpers on the
spline to further control the animation.

Mirroring IK

It takes a lot of time to set up the rig for an arm

or aleg, and it’d be nice to not have to do all that
work twice. If you follow a few simple rules when
creating the bones and IK structure for a character,
you can set up the IK for one side (an arm or leg)
and then mirror it, and have it work.

In this tutorial you will learn:
+  How to mirror bones with IK

+  The rules for setting up mirrored bones

Set up the lesson:

+ Choose File menu > Open, and open
tut_mirror ik_start.max from the |tutorials|
character_animation|intro_to_riggingfolder.

This file contains a simple leg bones setup.

Mirroring IK

ﬂg\ﬁ{\ .

Simple leg setup

Check the parent space and hierarchy:

1. IEI On the animation playback controls, click
the Play button to play the animation.

The leg assembly takes a short hop.
2. Move the time slider back to frame 0.

You will explore this IK setup a little before you
mirror the IK.

There are two simple rules to follow when
mirroring a character rig with bones and IK.
The first is that the IK chain’s Parent Space has
to be set to Start Joint, not IK Goal.

3. Select either IK chain control (the blue crosses
at the ankle and ball of the foot), and then open
the Motion panel.

4. In the IK Solver Properties rollout, find the
Parent Space group and confirm that Start Joint
is turned on, not IK Goal.

Farent Space:
’Vr' IK. Goal & Start Joint
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Tip: If this is not the case, turn IK Enabled off,
change to Start Joint, and turn IK Enabled back
on.

The second requirement is that the root of the

IK chain must be linked to something that E .
’ i i =~

doesn’t have IK on it. You can tell whether this T

is true by looking at the Motion panel.

. Select Bone01, the thigh bone in the structure.
. On the Motion panel > Assign Controller O

rollout, you can see the Transform controller
is IK Control.

|- &zzign Controller | ?\
Sk

={{%] Transtorm : [K.Control
........... [ Prefered Rotation =
----------- [ FPrefered Fotation

Move the dummy

"""""" [ Frefered Rotation 2 You can see that the hip dummy is the parent
----- #-{fie] FK. Sub-Control : Pog of the thigh bone.
9. Undo using CTRL+Z until the leg is back in its
. Now select the Hip Dummy at the top of the original position.
thigh.
. . Mirror the leg assembly:
In the Assign Controller rollout on the Motion
panel, you can see the Transform Controller 1. Activate the Front viewport and select
does not say IK. everything.
Rule number two is satisfied. The root is When you mirror, it’s important that you select
parented (linked) to something that doesn’t the parent of the root bone.
have IK.

. In the Left viewport, move the hip dummy up 2. ml On the main toolbar, click the Mirror

and down, left and right. Selected Object button.

3. In the dialog that appears, choose Copy so you
create a mirrored clone of the leg.

4. Use the Offset field to move the two legs apart.
Change the Offset to 111.



Mirrored IK

5. Play the animation.

The bones are successfully mirrored, and the
animation works.

Tip: Be sure to select the entire hierarchy when
you do the mirror. If you have anything that
is constrained to another object, be sure to
include the object that things are constrained
to. Otherwise your mirrored IK will become
confused.

6. Save your file as my_mirror_ik.max.

You can find a completed version of this scene
in the file tut_mirror_ik_finished max.

Summary

In these lessons, you have learned how to use the
basic tools for creating a character rig. Now you
can try out these tools on your own characters.
You can also do the advanced rigging tutorials to
learn more character rigging techniques.

Creating and Editing Character Bones

Creating and Editing
Character Bones

In this tutorial, you'll create a bone assembly to
match the configuration of an existing character
mesh. To do this, you'll use several features in

3ds Max, including Bone Tools and Spline IK. This
character is also used in the Character Rigging
tutorial (page 2-349) to demonstrate how to

tully articulate the assembly in preparation for
animation.

Skill Level: Beginner - Intermediate

Time to complete: 1 hour

Features Covered in This Tutorial
Creating and editing bones

+ Assigning a Spline IK solver during bone
creation

Tutorial Files

You can find the files for this tutorial in the
tutorials|character_animation|character_bones
folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
ltutorials folder from the CD to your |3dsmax8
local installation.

Building the Leg Bones

In this lesson, you'll use the 3ds Max Bones to
create a character’s leg bones.

If you have never created bones before, it is
recommended that you do the lesson Creating a
Bone Structure (page 2-300) in the Introduction
to Character Rigging (page 2-299) tutorial before
doing this lesson.
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Prepare the scene:

1. Open tut_char_bone_file0Il.max from the

tutorials|character_animation|character_
bones folder.

This character was built standing in what is
known as a neutral or initial pose, with its
arms outstretched and its feet planted a short
distance apart. The initial pose is extremely
practical for rigging and skinning a character.

. Select the MESH_Character object and
right-click in a viewport to bring up the
quad menu. Choose Freeze Selection in the
upper-right quad.

Note: The Freeze Selection function is also
accessible from the Freeze rollout on the
Display panel.

The mesh turns grey and can no longer be
selected by the cursor. This effectively gets
the mesh out of the way, while maintaining its
visibility for reference during bone creation
and placement.

However, since you will be working
predominately in a shaded view during

the bone-creation lesson, it would also be
helpful if you could partially see through the
“solid” mesh. You will set the mesh object’s
See-Through property to accomplish this.

Unfortunately, because the mesh is now frozen,
it can no longer be selected. There are several
methods to access an object’s properties in this
case. The most obvious way is to unfreeze the
object, set its applicable property, and refreeze
it. Another way, however, is to set the object
property directly using MAXScript. A third
way, and the one you're going to use, is to set the
object property graphically using Schematic
View.

. On the Main toolbar, click Open

Schematic View.

Several items, or nodes, are displayed in the
Schematic View window. One of the nodes

is labeled MESH_Character; this is the frozen
character mesh.

. Right-click the MESH Characternode, and

choose Edit Properties.

T EE——— 0l
B et Vew Leved Le s Optirs
M EE (X | aRiE Sva R o®
[T | fesTome ] | [@atae ]

o i
LY —— - T HANERr

. In the Object Properties dialog > General

tab > Display Properties group, turn on
See-Through, and click OK.

The character is now frozen and partially
transparent. This will allows you to easily see
the bones you create during this lesson.

6. Close Schematic View.



Create the left leg bones:

In this lesson, you'll create a total of five bones to
define the left leg: The upper and lower leg bones,
a foot bone, a toe bone, and the toe tip bone.

1. Choose Character menu > Bone Tools to open
the Bone Tools dialog.

2. On the Bone Tools dialog > Bone Tools group,
click Create Bones.

3. Click Min/Max Toggle to display four

viewports.

4. In the Left view, click once at the top of the
character’s thigh, once at the knee, once at the
ankle, once at the midpoint in the foot, and
once at the toe. Right-click to cancel out of
Bones create mode.

In the Perspective view, you'll see that the

five bones have actually been created directly
between the mesh’s legs. This is because all
objects are created on the current construction
plane. The default construction plane consists

Building the Leg Bones

of three interpenetrating planes that intersect at
the world origin. The default grid in each view
represents one of these planes; in the case of the
Left view, the default grid is the YZ plane.

. In the Front view, select the root bone (the

thigh bone) and move it left to sit inside the
mesh’s left thigh.

. Moving down the hierarchy, move each bone to

sit inside the appropriate part of the mesh.

Tip: You can press PAGE UP and PAGE DOWN
to move up and down the hierarchy easily. In
some cases, such as when a spinner field is
selected, you might have to activate a viewport
to enable the shortcuts.

. Select and rotate the foot bone (the third bone
from the top) so that both it and the toe bones
sit flat on the ground as seen from the Front
viewport.

Now would be a good time to rename each bone
for easier identification in future exercises. A
good naming convention helps to organize

the scene in a way that enables fast recall of
scene components. There are no hard rules for
object naming; the general rule of thumb is to
consider that someone else, let alone yourself,
should have easy access to any component of
your scene with minimal browsing.
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8. Select the root bone and rename it
BONE_L_Leg_Upper in the command panel.

The L in the object name refers to the left leg.

9. Moving down the hierarchy, select and name
each bone as follows:

+ BONE_L_Leg Lower
+ BONE_L_Foot

« BONE_L_Toe

+ BONE_L_Toe_Tip

Create the right leg bones:

You can take advantage of the time invested
making the left leg bones by using the Mirror tool
to construct the right leg bones quickly.

1. Select all the left leg bones.

Tip: You can select the entire leg by
double-clicking the thigh.

2. On the Main Toolbar, change the Reference
Coordinate System to World.

Ll
3. y Also on the Main toolbar, change the

Use Pivot Center flyout to Use Transform
Coordinate Center.

These two toolbar controls are known as
transform managers. These settings determine
the behavior of certain transform operations
that depend on an object’s (or multiple objects’)
pivot point. Use Pivot Point is the default center
point for single selected objects, whereas Use
Selection Center is the default for multiple
selected objects.

Use Transform Coordinate Center places the
center point at the origin of the specified
reference coordinate system. In the case of the
World coordinate system, this places the center
squarely between the mesh’s legs.

You'll now use the Mirror tool to copy the left
leg over to the right side.

Hq On the Main toolbar, click Mirror
Selected Objects.

4.

5. On the Mirror: World Coordinates dialog >
Clone Selection group, change Clone Selection
type to Copy, and click OK.

You now have a perfect replica of the left leg
bones at the correct position inside the mesh’s
right leg.

Rename the right leg bones:

When you mirrored and copied the left leg bones
to the right side, each bone name was appended
with the number 01. Next, you'll quickly rename
the bones to reflect their switch to the right-hand
side using the Rename Objects tool. This tool
allows you to intelligently rename any number of
selected objects at once.

1. Select all the bones in the right leg.
2. Choose Tools menu > Rename Objects.

3. Make sure Base Name and Numbered are
turned off. Turn on Prefix, Remove First, and
Remove Last.

4. In the Prefix text field, type BONE_R.

5. Set Remove First Digits to 6, and the Remove
Last Digits value to 2.



16 Rename Dbjecks x|
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[~ BaseMame: |

Jv Prefi: [BOME_R
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Rename

6. Click Rename.

The name of each bone in the right leg has
been changed to indicate that it is now on the
right-hand side of the character mesh. In this
case, the Rename Objects tool first removed the
first six digits and the last two digits of each
name (“BONE_L” and “017).

Adjust the leg bone properties:

Now you’ll use Bone Tools to change the
appearance of the leg bones. These tools allow you
to adjust the properties of any number of bones

at one time. In this procedure, you'll use Bone
Tools to add a different color gradient to each leg
for easy differentiation, and to add fins to the foot
and toe bones.

1.
2.

Select the entire left leg structure.

If the Bone Tools dialog isn’t open, choose
Character menu > Bone Tools.

In the Bone Coloring group, click the Start
Color swatch, and choose a light shade of blue.

Building the Leg Bones

4. Click the End Color swatch, and choose a dark

shade of blue.

5. Click Apply Gradient.

The left leg bones’ colors now range from light
blue at the upper leg to dark blue at the toe tip.

6. Repeat the process on the right leg, using two

different shades of green instead.

The different bone colors make it relatively easy
to differentiate between the start and end joints,
as well as between the left and right legs, even
when viewed from a distance.

Now you’ll add fins to the foot and toe bones.

. Select the Footbone in each leg.

. In the Bone Tools dialog, expand the Fin

Adjustment Tools rollout. Turn on the Side Fins
and Back Fin settings, and set the Size spinner
for each fin type to 7.0.
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9. Select the 7oebone in each leg and enable the
Side, Front, and Back Fins, setting their Size
spinners to 7.0, 3.0, and 3.0, respectively.

The foot and toe bones now fit more snugly
within the boundaries of the character mesh.
This will be pertinent when you skin the
character (page 2-426) in later lessons.

10.Save your work as my_char_bone_legs.max.

You can also open tut_char bone_file02.max
to examine the result of this lesson.

Building the Spine

In this lesson, you'll use the Bones system along

with the Spline IK feature to create the character’s
spine. Spline IK uses a spline shape to constrain a

hierarchy along its length. This technique can be
very useful for creating assemblies such as tails,
snakes, or even hair.

If you are not familiar with the concept of IK

solvers, see the lesson Setting Up IK Solvers (page

2-305) in the Introduction to Character Rigging
(page 2-299) tutorial.

Prepare the scene:

1. Open the scene you saved from the previous
lesson, or open tut_char_bone_file02.max.

Creating the spine will be easier if you first hide
the leg bones. This will prevent the new spine
bones from automatically appending to any
existing bones.

2. Select the leg bones. Right-click to display the
quad menu, and choose Hide Selection.

3. If necessary, click Min/Max Toggle to
display four viewports.

It will be easier to create the spine bones if you
hide the grid and work in a shaded mode.

4. With the Left viewport active, press the G key
to turn off the grid.

5. Change the Left viewport display to Smooth
& Highlights.

Create spine bones using spline IK:

Next you will create the spine bones, and you will
apply a spline IK solver while you create the bones.
Creating the spline IK solver at the same time you
create the bones is easier than creating the bones
alone, then applying the spline IK solver later.

1. In the Create panel > Systems object type, click
Bones to enter Bone creation mode.

2. On the IK Chain Assignment rollout, choose
SplinelIK Solver from the IK Solver drop-down
list.

3. Turn on Assign to Children.

Note: The Assign To Children option assigns
the specified IK solver to all newly created
bones. Its accompanying option, Assign To
Root, is active by default, and acts to assign
the IK system to the root node of the selected
hierarchy.



4, In the Bone Parameters rollout > Bone Object

group, set Width and Height to 5.0.

Since you are creating several bones in a
relatively confined space, a smaller bone size
will help to make each bone more visible.

. In the Left viewport, create five or six bones
starting at the hips and curving upward to the
base of the neck, then right-click to end Bone
creation mode.

The Spline IK Solver dialog appears with several
options for spline creation. The controlling
spline can either be a Bezier curve, a NURBS
Point curve, or a NURBS CV curve. Depending
on the particular application, each curve has its
advantages. In this case, you'll use the default
Bezier curve type.

. In the IK Name text field, change the name to
IK_Spline_Goal.

7. Set Number Of Spline Knots to 5.

Building the Spine

Spline IK Solver x|
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Note: The number of spline knots doesn’t have
to coincide with the number of bones, although
that is the default behavior. In this case, five
knots are needed to provide sufficient spline
control that will be established later on in the
rigging tutorial for this character (page 2-349).

. Make sure that the Create Helpers option is

enabled, and click OK.

The newly created bones are now constrained
to the Spline IK shape. Five helper objects
associated with the spline’s control knots have
also been created. These helpers are used to
control the spline shape and, hence, the spine
hierarchy when the character is rigged.
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Next, you'll rename the newly created spine
bones to match the previously established
naming convention.

Rename the new objects:

1.

Select the spline on the spine, and rename it
SplineIKSpline.

Select all bones in the spine, but do not select

the Spline IK shape, or any of the helper objects.

Choose Tools menu > Rename Objects.

In the Rename Objects dialog, turn on Base
Name, and type BONE_Spine in the text field.

Turn on Numbered, and set Base Number and
Step to 1.

Make sure all the other options are turned off,
and click Rename.

Now, you'll do the same for the spine helper
objects. You'll use the same settings that were

used for the spine bones, but change the base
name.

. Select all of the helper objects.
. In the Rename Objects dialog, change the Base

Name to HELPER_Spine.

. Make sure that all other options are configured

as before, and click Rename.

10.Close the Rename Objects dialog.

Change the coloring and add fins:

Next, you'll use Bone Tools to change the colors
of the spine bones.

1.
2.
3.

Select all the bones in the spine.
Choose Character menu > Bone Tools.

In the Bone Tools dialog > Bone Coloring
group, apply a color gradient of your choosing
to the selected bones.

. In the Fin Adjustment Tools rollout > Fins

group, turn on Side Fins, Front Fin, and Back
Fin, and set their Size values to 7.0, 3.0, and
7.0, respectively.

. Select the last bone (at the neck) and turn off

all fins.



Feel free to adjust each bone’s fin size and taper
to your liking. Also, you can adjust each bone’s
position relative to one another along the spline
by clicking the Bone Edit Mode button and
moving any spine bone.

You can also unhide the leg bones if you want to
check their relationship to the spine.

. Save your work as my_char_bone_spine.max.

You can also open tut_char_bone_file03.max
to examine the result of this lesson.

Building the Arms

In this lesson, you'll use the Bones system to create
the character’s arm bones.

Building the Arms

Prepare the scene:

1. Open the scene you saved from the previous
lesson, or open tut_char_bones_file03.max.

You should hide all the bones from previous
lessons to prevent any newly created bones
from automatically appending to the existing
bones. To minimize clutter in the scene, it’s also
recommended that you hide the spine helper
objects and spline IK goal as well.

2. Select the bones, the spline IK goal, and the
helper objects. Right-click to display the quad
menu, and choose Hide Selection.

e
3. If necessary, click Min/Max Toggle to
display four viewports.

Create the left arm bones:

1. In the Create panel > Systems object type, click
Bones to enter creation mode.

2. In the Bone Parameters rollout > Bone Object
group, set Width and Height to 5.0.

3. Turn off Assign To Children.

Tip: With the arms, you will use the HI solver
later on. When you plan to assign a HI solver to
bones, you will usually create the bones without
a solver first, then apply the solver after the
bones have been created. This allows you to
create a chain of several bones but apply the HI
solver to only a few of the bones.

4. In the Top view, create three bones by clicking
first at the center of the shoulder blades, second
at the left shoulder, third at the left elbow, and
fourth at the left wrist, right-clicking twice to
cancel out of bone creation mode and create
a bone tip.

In the Perspective view, you can see that the arm
bones were actually created at ground level due
to the default placement on the construction
plane. Next, you reposition the bones to fit into
the mesh.

345



346

Chapter 7: Bones & IK

5. In the Front view, select the root bone and

move it upward, placing it directly in between
the character’s shoulder blades.

. Moving down the hierarchy, move each bone

to place it within the boundaries of the mesh’s
left arm.

. Starting at the root, rename each bone as

follows:

- BONE_L_Arm_Clavicle

+ BONE_L_Arm_Upper
BONE_L_Arm_Lower
BONE_L_Arm_Wrist

Note: The term clavicle is used to denote the
shoulder bone. In human anatomy, the clavicle
is the shoulder bone.

2. Delete the new tip bone from the newly created
twist bone; DO NOT delete the original wrist
bone

3. J From the Main toolbar, use the Align tool
to align the Center X, Y, Z position and rotation
of the new bone to the BONE I, Arm_Lower
object.

4. Click Select And Move, and change the
Reference Coordinate System to Local.

5. Move the bone down one-quarter of the way, so
it starts in the second quarter of the arm.

6. Hold down SHIFT and drag a copy to start at
the end of the first bone.

7. Repeat to create a third copy that starts at the
end of the second bone.

8. Link each newly created bone to the lower arm
bone (BONE_L_Arm_Lower).

9. Rename the bones to BONE_L_Twist_
Wrist01, BONE_L_Twist_Wrist02, and
BONE_L_Twist_Wrist03.

Create the wrist twist bones:

A lower arm bone can twist to rotate the wrist

without rotating the elbow. Now you will create
additional bones in the arm to simulate this type

of movement.

1. In the Top view, create a single bone with a
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Width and Height of 5.0. Create it with the same

general alignment as the BONE_L_Arm_Lower

object. The bone should be one-quarter of the
length of BONE_L_Arm_Lower.

Create the hand bones:

Here, you'll create the hand and finger joints. In
order to make sure the bones line up with the
wrist, you can click the lower arm bone. The
cursor changes to a cross hair, indicating that the



new bone will be parented to this bone, and will
start at the end of it.

1.

Create a one-bone chain and tip that goes from
the wrist to the start of the middle finger.

For this character rig, the hand bones will not
be connected hierarchically to the arm bones.
The rationale behind this is explored in detail
in the character rigging tutorial (page 2-349).

~ LIl Select the newly created hand bone, and
click Unlink Selection on the Main toolbar.

Rename each bone to BONE_L_Hand and
BONE_L_Hand_Tip.

Create bones for each of the fingers and thumbs
by creating four separate chains, one for each
new finger, and then link the start of each finger
and thumb chain to the hand bone.

Move the finger and thumb bones up to the
proper height.

Adjust the colors and fins on the hand and
finger bones, as needed.

Rename each finger bone to BONE_L_
Finger1l_01, BONE_L_Fingerl_ 02, and so on.

Rename the thumb bones to BONE_L_
Thumb_01, and so on.

Building the Arms

Mirror the left arm assembly:

Now that the left-hand arm assembly is completed,
it’s time to create the right-hand counterpart by
using the Mirror tool again.

1.

Select all bones in the arm, wrist, and hand of
the left arm assembly.

. On the Main toolbar, change the Reference

Coordinate System to World.
[

)

4 On the Use Pivot Center flyout, choose
Use Transform Coordinate Center.

r]q On the Main toolbar, click Mirror
Selected Object.

. On the Mirror: World Coordinates dialog, set

Clone Selection type to Copy, and click OK.

Now you have a mirrored copy of the left arm
assembly in its correct position.

. Change the colors of the right arm bones to

green to distinguish them from the left arm.

s

If you like, you can unhide the other bones to
see their relationship to the arms.

. Save your work as my_char_bone_arms.max.

You can also open tut_char_bone_file04.max
to examine the result of this lesson.
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Building the Neck, Head, and Hair
Bones

In this lesson, you'll finish the bone structure by
creating the neck, head, and hair bones.

Prepare the scene:

1. Open the scene you saved from the previous
lesson, or open tut_char_bone_file04.max.

2. Select all the bones, helpers, and IK chains, and
hide them.

3. If necessary, click Min/Max Toggle to
display four viewports.

Create the final bones:

1. On the Create panel > Systems object type,
click Bones to enter creation mode.

2. In the Bone Parameters rollout > Bone Object
group, make sure the Width and Height values
are set to 5.0.

3. Make sure that the Assign To Children check
box is off.

4. In a side viewport, create two smaller neck
bones, then one bone for the entire head, and
then five more bones for the hair.

5. Right-click twice to end bone creation mode.

6. Use the Bone Tools dialog to create a color
gradient for the bones and add fins as desired.

7. Rename the bones to the following:

+ BONE_Neck01

+ BONE_Neck02

+ BONE_head

« BONE_Hair01

+ BONE_Hair02

+ BONE_Hair03

« BONE_Hair04

« BONE_Hair05

Look at the bone structure:

At this point, all of the basic bone structure for
the rig is done. You can now unhide all objects to
show all the bones you created.

1. Right-click any viewport to display the quad
menu, and choose Unhide All.

2. Save your work as my_char_bone_
complete.max.

You can also open tut_char_bone_
complete.max to examine the result of this
lesson.

Summary

In this tutorial, you learned to create a bone
structure for a fully articulated character.

To learn to create a character rig from this bone
structure, see the tutorial Creating Complex
Character Rigs (page 2-349). If you have never
rigged a character before, you can do the rigging
lessons in the /ntroduction to Character Rigging
(page 2-299) tutorial before rigging this character.

To learn to skin this character, see the lesson
Applying Skin to the Alien (page 2-426).



Complex Character Rigs

In this tutorial, you'll create a character rig for

the skeletal structure created in the Creating and
Editing Character Bones (page 2-337) tutorial.
This character rig would be suitable for use in

a production environment, where an animator
would need to be able to animate the character in a
variety of ways with a minimum of work.

To do this tutorial, you will need to be familiar
with character rigging tools. It is recommended
that you do the Introduction to Character Rigging
(page 2-299) tutorial before doing this tutorial.

Tip: When you rig a model, 3ds Max performance
can sometimes slow. If you notice this happening,
toggle between one viewport to four, and back
again (press ALT4+W twice). This will clear
viewport buffers. If the slowness persists, try
typing gc() in the MAXScript Mini Listener, then
press ENTER. This clears memory. It also clears
the Undo bulffer, so be sure you don’t want to
undo any actions before you enter this MAXScript
command.

Skill Level: Intermediate - Advanced

Time to complete: 2 hours

Features Covered in This Tutorial
+ Creating custom attributes
+ Using scripts to control body motion

+ Using quaternion rotation values

Tutorial Files

You can find the files for this tutorial in the
tutorials|character_animation|character_rigging
folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
ltutorials folder from the CD to your |3dsmax8
local installation.

Creating Complex Character Rigs

Rigging the Legs and Feet

In this lesson, you'll begin rigging the character
from the previous Character Bones tutorial.

You'll create IK chains and custom objects for
controlling the leg and feet, so you can simply
move or rotate the control object to affect the entire
leg rather than pose each leg bone individually.
You'll also add custom attributes and wire them to
the IK chains so you can animate a foot roll just by
changing a parameter on the Modify panel.

If you are unfamiliar with the concept of IK chains,
do the lesson Setting Up IK Solvers (page 2-305)
in the Introduction to Character Rigging (page
2-299) tutorial before doing this lesson. If you are
not familiar with the concepts of custom attributes
and wiring, see the lesson Wiring a Custom
Attribute (page 2-317).

Open the scene file;

« Open char_rigging01.0.max from the
|tutorials|character_animation|character_
rigging folder.
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This file contains the character mesh and all its
bones. It is similar to the result of the Creating
and Editing Character Bones (page 2-337)
tutorial.

Create the IK chains:

In rigging the character, you want to make it
possible to control each part of the foot. You'll
want to be able to roll the heel upward to start a
walking motion, then roll the toe upward when
the heel reaches a certain point. To create these
controls, you will need an IK chain for each
individual foot bone.

1. In a Front or Perspective viewport, select
the entire Left leg by double-clicking
upperLegL BONE. Then right-click, and choose
Hide Unselected from the quad menu.

This allows you to easily work with just the left
leg.

2. Select the upperLegL BONE only.

3. Choose Animation menu > IK Solvers > HI
Solver, and then click f0otLBONE, the bone
just below the ankle.

An IK chain is created. You can see the new
crosshair, which is the IK goal object, and a line
drawn from the start of the IK chain from the
thigh to the ankle. This shows which bones are
in the IK chain.

If you want to try out the IK, select the IK goal
(the crosshair at the ankle) called /K Chain
01 and move it around. The leg and foot will
move. Be sure to undo any moves you make.

4. Name the IK chain ankleLIKGOAL.
5. Select footLBONE.

6. Create another HI solver that ends at
toeLBONE, the very next bone, to create
a one-bone IK chain. Name this IK chain
ballLIKGOAL.

7. Create a third IK chain from toeLBONE

to toe7ipL BONE. Name this IK chain
toeLIKGOAL.

These one-bone-length IK chains let you keep
the feet planted solidly, but also let you produce
other types of motion, such as heel lift and toe
rotation.

8. With toeLIKGOAL still selected, go to the

Motion panel > IK Solver Properties rollout >
IK Solver Plane group, and set Parent Space to
IK Goal.

Setting Parent Space to IK Goal will cause the
bone in this IK chain to rotate only when the IK
goal is rotated. If you leave Parent Space set to
Start Joint, the foot bone will rotate when you
swivel the knee, which is undesirable.



9. If setting the Parent Space to IK Goal causes the
bone to rotate, change the Swivel Angle to 90,
180 or 270 to make the bone sit correctly.

10.Select ballLIKGOAL and make the same
change.

The file char_rigging01.1.max contains the
scene with the IK chains on the left leg.

Create the foot control shape:

When animating the character, the animator will
need to be able to move the entire foot at once. You
will create a shape to place around the foot and use
as a control for the entire foot. A shape takes up
little memory and does not render, so it’s ideal for
use as a control object.

1. i @l On the Create Panel, choose Shapes
as the object type, then click NGon.

2. In any viewport, drag to create an NGon with
a radius of 30.0 units.

Next, you'll align the NGon to the foot.

3. ﬂ With the NGon selected, on the Main

toolbar, click Align Selection. Align the
shape to the XYZ position and orientation of
ballLIKGOAL, the 1K goal at the ball of the foot.

4. In a side view, move the NGon down to the
ground (0.0 on the Z-axis).
Tip: You can do this easily by typing 0.0 in the
Z entry field of the Transform Type-in at the
bottom of the screen.

5. Now rename the shape to footLCTRL, and give
it a blueish wireframe color.

6. Right-click the NGon, and choose Convert To
> Convert To Editable Spline.

This converts the shape into a basic spline
shape so you can edit it.
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7. F In the Modify panel, go into Vertex
sub-object level and adjust the shape to match
the shape of the foot, as seen in the following
illustration.

Warning: Don't perform a Non-uniform scale at the
object’s base level, as that will cause objects that
are linked to it to skew during animation. However,
you can scale at the Editable Spline sub-object level
without causing skewing.

The file char rigging01.2.maxshows the Spline
Shape control curve created.

Take a look at the IK rig you've created. Feel free to
select and move any of the IK Goals you created;
just make sure you undo any changes before you
continue.

+ If you move the first IK goal, ank/leLIKGOAL,
you'll see that the foot stays in place fairly well,
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until you pull it too far. You can use this goal
to make the heel go up, while the ball and toe
stay planted on the floor.

+ Ifyou move the second IK goal, bal/LIKGOAL,
you see that the rest of the foot tries to stay
planted. However, if you select this and'the
third IK goal together, you see that the heel of
the foot stays planted but the main foot can
move or rotate. You'll use these goals together
to make the foot roll on the heel.

+  Finally, if you only select the third IK goal,
toeLIKGOAL, you'll see that the toe will rotate,
which is what you will use that for.

For the goals to give the control you want, the real
motion that needs to occur is for the goals to move
in an arc.

You'll get this effect by creating some helper
objects. By linking the IK goals to the helpers,
you can rotate the helpers to make the foot move.
Then you’ll also link the helpers together in such

a way that you get all the moves and control you
want. You'll link all the helpers to the control shape
you made so you can move the entire foot at once.
(Note that if you move all three IK goals, the entire
foot moves).

In planning this rig, you should think about where
you want the foot to rotate. You'll need a helper at
the heel so the foot can roll back on the heel. You'll
need something at the ball so the heel can lift up
and rotate around while keeping the ball planted.
You'll also need a second pivot at the ball so that
you can rotate the toe at the toe start there. And
you'll also want a pivot at the toe tip so that the foot
can lift off while the toe still sticks to the ground.

You will start by creating the helpers you need.

Create the helpers:

1. Continue with your current file, or open
char_rigging 01.2.max.

2.

i g On the Create panel, turn on
Helpers.

Turn on Point. Then, on the Parameters
rollout, turn on Box and turn off Cross.

This helps you distinguish the helpers from the
IK goals, which already look like crosses.

. Click near the top of the Perspective viewport

to create a Point helper.

Note: It's important to use the Top or Perspective
viewport to do this, since the Point helper
objects’ axes should be aligned to the world
XYZ coordinates. If you switch to a local
coordinate system, you can see that a helper
created in these viewports will be aligned to the
world, whereas a helper created in a different
view will have a different local alignment. Later
on, you'll align the helpers anyhow; however,
it’s important to remember this fact when
rigging.

Create two more point helpers for a total of
three.

. ﬂ Align each helper to the XYZ position

of an IK goal. One should align to the
toeLIKGOAL, one to the ballLIKGOAL, and
one to the ankleLIKGOAL.

Tip: It might help to work in a wireframe view.

. Create a fourth helper by selecting the middle

helper, at the ball, and SHIFT +scaling it up a
bit to create a copy.

Make sure you use Uniform scale, and not a
Non-uniform scale.

. Select the helper at the ankle, and move it down

to the level of the other helpers.

. Now you should rename the helpers. Name

the one at the ankle heelRotateLHELP. Name
the smaller ball helper heelLift LHELP. Name
the larger ball helper toeRotateLHELP. Then
name the toe-tip helper to toeLift LHELP.



The file char rigging01.3.maxhas the helpers
properly created and named.

At this point, you'll link the IK goals to the helpers
to get the control you need to rotate the helpers.
You'll also link the helpers together so everything
works.

Link the IK goals to the helpers:

Tip: In these steps, it is probably easiest to first
select the parent object, then press H to choose
the child object by name.

1. E Select the last IK chain at the tip,

toelKGOAL, and link it to the larger ball helper
called foeRotateLHELP.

Now you can make the toe rotate by rotating
toeRotateLHELP.

2. E Select the first IK chain, ankleLIKGOAL,
and link it to the smaller ball helper
heelLiftLHELP.

Now you can make the heel roll by rotating
heelLiftLHELP.

3. E Link balllKGOAL to heelLiftLHELP.

This will help keep the foot bone stable when
the heel lifts up.
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4. H Select toeRotateLHELP and

heelLiftL HELP, and link them both to
toeLiftLHELP.

This allows the entire foot to pivot at the toe tip.

5. E Link toeLiftLHELPto heelRotateLHELP.

This allows the entire foot to pivot with the heel
on the ground.

6. E Finally, link AeelRotateL HELPto the

footLCTRL shape you created earlier.

This lets you move the entire foot at once.

You can open char_rigging01.4.maxto see all
the helpers and goals properly linked up. You
can test the rig by moving footLCTRL to move
the entire foot. You can also rotate each helper
up and down on the X-axis to see how each part
will give you the control for the foot.

At this point, you could directly manipulate the
helper object yourself, which would give you a lot
of freedom. However, you'll simplify the rig by
creating an attribute and slider that will give you
the control to roll the foot from heel to toe. You’ll
create another attribute and slider that will let you



354

Chapter 7: Bones & IK

rotate the toe. Both of these will be assigned to
footLCTRL, so that you need to animate only a
single thing.

You'll start by creating the attributes. Then

you'll use parameter wiring with some simple
MAXScript expressions to drive the rotation of the
helpers from the control attributes.

Add custom attributes:
1. Select f0otLCTRL.

. Apply the Attribute Holder modifier to the
control.

N

3. From the Animation menu, choose Parameter
Editor.

The Parameter Editor dialog is displayed.

4, In the Parameter Editor dialog > Attribute
rollout > UT Type group, change Name to Roll.

5. In the Float UI Options rollout > Range group,
set From=-100.0 and To=100.0. You'll use the
negative side to make the foot rotate back on
the heel, and the positive side to make it rotate
forward ball to toe.

6. In the Attribute rollout, choose Selected
Object’s Current Modifier from the Add to
Type drop-down list, and click Add.

7. Add another attribute that also goes from
-100.0 to 100.0, and call it toeRotate.

The file char rigging01.5.max shows the
control with the attributes added.

Currently, changing the attributes values won’t
do anything, since you haven’t connected, or
“wired,” the spinner to anything yet. The next
procedure will connect these attributes to the
helpers’ rotations.

Wire attributes to helper rotation:

1. @ Set your Animation playback range from
-1000 to 10000.

Certain controllers, such as wire controllers,
expressions and others, will operate only over
the time range you specify. While you can go
into Track View to adjust this after the fact,
it’s much easier to simply create the controller
with a large enough time span to cover any
animation you might do.

The default time span for such controllers is the
current time range. By setting the time range to
a really large range, such as the -1000 to 10,000
range used here, you'll be sure not to have any
problems later.

. Select footLCTRL.

. Right-click it, and choose Wire Parameters

from the Transform (lower-right) quadrant of
the quad menu.

. On the pop-up menu, choose Modified Object

> Attribute Holder > Custom_ Attributes >
Roll.

. Click heelRotateLHELP. On the new pop-up,

choose Transform > Rotation > X Rotation.

The Parameter Wiring Dialog appears.

. Change the expression in the lower right entry

area to degtorad(Roll).

The degtorad expression is necessary because
the foot’s X rotation uses a value in radians, not
degrees. A radian is approximately 57 times
larger than a degree. For more information

on the degtorad function, see the lesson
Wiring a Custom Attribute (page 2-317) in

the Introduction to Character Rigging (page
2-299) tutorial.

. Click the right arrow, and click Connect.

Leave the Parameter Wiring dialog open, but
move it aside so you can try out the new control.
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In this way, the Roll attribute will make the foot
roll backwards when you go negative and (for
now) won't do anything when you go positive.

Next, you'll get the foot to roll forward on the
ball for the range of 0 to 50 degrees.

Wire the foot to roll forward:

1.

Select footLCTRL again, and wire the Roll
attribute into AeelLiftL HELP's X rotation.

355

2. In the Parameter Wiring dialog, choose a

Use an expression to better control the rotation: one-way wire.

1. Try changing the Roll value.

w

. You already know you’re going to need to

Now you have a problem. First, the foot rotates
down when Roll is positive. You want it to
remain flat when the value goes higher than
zero. Second, it rotates too far back with a value
of 100. A value of about —-60 shows a more
realistic limit of movement.

. In the Parameter Wiring dialog, change the
wiring expression to degToRad(0.6*Roll), and
click Update.

Here, you have told the script to multiply Roll
by 0.6, which limits the rotation to the 60 to -60
degree range.

Now you need to restrict the rotation to Roll
values less than 0.

. You can do this with a basic “if” statement. In
the Parameter Wiring dialog, change the wiring
expression to if (Roll < 0) then degToRad
(0.6*Roll); else 0.0.

. Click Update, and close the Parameter Wiring
dialog.

The “if” statement is a simple way to do
something based on a condition. In this case,
you are saying, “If the Roll is less than 0, then
do the regular calculation of 0.6 times the

Roll value, and convert the result to degrees.
Otherwise, just return the value of 0.0 for the X
rotation of the helper”.

N

[5,]

6.

convert degrees to radians, so set the expression
to degToRad(Roll), then click the right arrow
and click Connect.

Try playing with the Roll attribute on the foot.

Things work pretty well; however, when Roll is
negative the helper is rotating, which makes the
ball helper rotate down. You'll fix the negative
problem by adding an “if” statement like you
did earlier.

Change the expression to: if (Roll > 0) then
degToRad(Roll); else 0.0 and click Update

Now things are stable when you go backwards.
However, you want to make the ball rotate from
0 to 50 degrees, and then hold at that value. You
can do that by expanding and limiting your “if”
statement a little more, and using an “if-else if-
else” type flow.

Change the expression to if (Roll > 50) then
degToRad(50.0); else if (Roll > 0) then
degToRad(Roll); else 0.0. Click Update and
close the dialog.

The ball roll now works properly. For Roll
values over 50, you stop and convert the value
of 50 to radians, so the foot rotation stops at 50
degrees. If Roll is less than 50 but still greater
than 0, you increase the rotation up to that
point, as before. And if Roll is negative, the
helper rotation stays at 0.
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The final wiring for this roll is to make the foot
rotate up at the toe tip.

7. Select the f00tLCTRL object again.

8. Wire Roll to the X Rotation of the toeLiftL HELP
object.

Once again, create a one-way wire.

9. Enter the following expression: if (Roll > 50)
then degToRad (1.5*(Roll-50)); else 0.0, and
then click Connect.

10.Close the Parameter Wiring dialog.

Try playing with Roll values. As the Roll value goes
negative, the foot rolls back on the heel. As the foot
goes forward, it first rotates only on the ball. Then,
at 50 degrees, it shifts its rotation to the toe tip.

The expression works by causing the toe tip roll
to occur only when the roll is greater than 50,
which is when the ball rotation stops. You want to
rotate smoothly from 0, so you take “degToRad”
of “roll-50”: this produces values from 0 to 50, so
that the toe rolls up from zero. However, the final
high end of 50 isn’t really enough. So you take that
value and multiple by 1.5 times, so it goes from

0 to 75 degrees instead.

Note: Here are a couple of interesting notes for
animation as well. If you just click and drag the
attribute spinner, the value changes from -100 to
100 at a default rate. However, if you CTRL+drag,
the value changes faster. If you SHIFT+drag, the
value changes slower, in smaller increments. This
can be useful when animating, or when testing the
attribute out during rigging.

For a final wire, you'll connect foeRotate to spin
the toe helper.

Wire an attribute to spin the toe helper:
1. Select f0otLCTRL.

2. Wire the foeRotate attribute to
toeRotateLHELP's X rotation.

Choose a one-way wire.

3. Change the expression to:
degToRad(toeRotate), and click
Connect.

4. Close the Parameter Wiring dialog.

Changing toeRotatelets you rotate the toe itself
from -100 to 100 degrees, which is plenty.

At this point, the main foot control is done.

The file char rigging01.6.maxshows the Left foot
control with all the attributes and helpers wired
together.

In the next procedure, you'll add a Swivel target
to control the knee.

Add a swivel target to control the knee:

Typically, the animator needs to manually decide
where the knee is pointing. Even if the character’s
foot is pointed in or out, the knee can be pointed a
different direction. The easiest way to do this is to
create an object that you can move. The position
of this object will cause the knee to try to point
towards it.

1 El In the Top viewport, create a
Rectangle with Length and Width both equal
to 10.0.

Give it a blue wire color.

2. Move this shape in front of f00ofLCTRL and at
knee height. Rename it kneeLCTRL.
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With the swivel target parented to the foot, you
can rotate the foot and the knee and foot all at
one time. You can adjust the knee as needed
using the kneeLCTRL on top of that. You can
also animate and move the foot, and use the

. Select ankleIKGOAL. In the Motion Panel > attributes on it to do basic foot roll and toe
IK Solver Properties rollout > IK Solver Plane rotation.
group, click the Pick Target button currently 9. Turn off Affect Pivot Only.
labeled None.
. Click kneeLCTRL. Add a helper for the leg as a whole:
Qatl Now you’ll add a point helper to the top of the
. Link kneeLCTRLto footLCTRL. entire leg bone structure. This gives you a nice

layer of abstraction, should you decide to do
anything odd with the leg, and is also a good way
to keep things clean.

Now try moving kneeLCTRL around. As you
do so, the knee tries to aim towards the control,
even though the feet are nicely locked down.

The effect is more noticeable when the leg is 1. Create a point helper in the Top viewport.
bent. Now, fix the pivot point for f0otLCTRL. Rename it legStartLHELP.

. Select footLCTRL. 2. Align it to the position and orientation of the

. In the Hierarchy Panel > Adjust Pivot rollout, upperLegLBONE.
click Affect Pivot Only. Qt
This allows you to move the pivot point of the 3. Link upperLegLBONEto the helper.
object, without affecting the children or object The leftleg is done. You can see how the feet stay
itself. planted if you select and move legStartL HELP.

. In a side view, move the pivot to where the Later on, you'll make this helper a child of the
ankle is. hips and spine so the body works together.
This gives you a more natural animation The file char_rigging01.7.max shows the entire
control. left leg done. If you want, you can repeat the

leg rigging process described above for the
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right leg. If you would rather skip this process,

char _rigging01.8.max has both the left and
right legs finished.

Now that you have the basic working of both legs

complete, you'll finish the legs off with two more

controls. One is the groundCTRL that will be used

to adjust both feet at the same time. The other is

a placementCTRL that eventually will control the

entire character.

Add character placement controls:
1. In the Top view, create an NGon.

This shape will be created world-aligned, at a
height of 0.

,

it is centered between the feet.

Tip: To set a spinner to 0 or 0.0, you can
right-click its up/down arrows.

3. Adjust the radius so the NGon surrounds both

feet controls.

In the Transform type-in fields, enter 0.0
for the X position. Then move its Y position so

10.

A value of about 56.0 works well. You can also
adjust it to have a larger number of Sides, such
as 8, for more detail and points on the control.

. Rename the shape ground CTRL.
. Create another NGon shape in the Top

Viewport.

. il Enter an exact position of 0, 0, 0 in the

Transform type in fields, to move it to the world
origin.

. Increase the radius to enclose the character. A

value of 90.0 works well.

. Name this second shape placementCTRL.

Now you'll parent these controls together.

% Link both 00tLCTRL and footRCTRL
to the new, smaller groundCTRL shape.

i Link groundCTRL to placementCTRL.

Normally, you'd also link the top leg start
helpers to the placement, but you’ll be linking
those to the spine later on.

For now, the feet and knee controls work the
legs. You can also control both legs together
by moving the ground control. Later on, the
placement control will cause not only the feet,
but the entire character to move, which is useful
for getting the character to some position and
rotation in a scene before you start animating it.



Now let’s look at something important. Right now,
the controls are where we want them. What if
later on, after animating the character in various
ways, we want to go back to this position and these
settings? You can use the skin pose, which lets you
store and later retrieve the position, rotation, and
scale of the selected objects. You'll set a skin pose
for this character right now.

Set the skin pose:

1. Select all of your created shape control
objects: the feet, knee, ground and placement
controls. The names of these all end in CTRL:
footLCTRL, footRCTRL, kneeLCTRL,
kneeRCTRL, groundCTRL, placementCTRL.

2. Hold down the ALT key and right-click to view
the animation quad menu.

3. On the Pose (lower-left) quadrant, choose Set
As Skin Pose. Answer Yes to the verification
dialog.

The skin pose is now set.
At this point, you can now move the controls

however you want. Rather than having to
undo any moves and rotations, you can select
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the control object, ALT+right-click, and then
choose Assume Skin Pose. Try it out.

4. Select any control and move it around, leaving

it in a new position and rotation.

5. ALT+right-click and choose Assume Skin Pose.

Result: the control moves back to where you
had rigged it.

Important: Custom Attributes are not stored in

Skin Pose. This means that if you adjust the Roll or
toeRotate settings, you will have to manually set
those attributes back to zero to restore the skin pose.

Control-Object Positioning and “Zeroing
Out” Transform Values

There is one more important issue: the default
values for the control objects. In other words,
which numeric X, Y, and Z position and rotation
values they have. In 3ds Maxand most other
programs, these values depend on the parent
object. The child object’s position and rotation is
based on a relative change from the parent object.
For example, let’s say you have two objects, A and
B. Object A is at X=10 units, and object B is at X=
15 units. If neither object has a parent, then the
“world” is the parent and the X value shown for
A is 10, and the X value shown for B is 15. These
values are relative to the world origin (0,0,0).

Now suppose you link object B to object A. At this
point, object B is the child of A. Object B’s values
will be relative or offset from those of object A. In
this case, A’s X position still equals 10. But object
B’s X position now displays as 5, because it is +5
units away from its parent.

We can use this information to our advantage. If
you are in Move or Rotate mode and choose Parent
as the reference coordinate system, then Transform
type-in values will show you the values in parent
space. In fact, these values will be identical to the
ones you will see in the Motion panel and in Track
View when you are animating.
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Most animators prefer to have everything in Track
View start at 0,0,0. However, if you take the foot
control as an example, you'll note that its position
is not 0,0,0 but three other numbers. It would be
nice if we could zero it out.

By zeroing out an object’s position, the animator
can reset that position by entering zeroes while
using Track View or the Motion panel. (This is in
addition to using Assume Skin Pose, as described
above.) And values relative to zero are easier to
read in the Track View Curve Editor.

The way to do this is to create a helper object
aligned to the object whose transform values we
want to “zero out.” By inserting the helper into the
hierarchy, and linking the real object to the helper,
the real object’s values will be zero because they
are not offset from those of the helper.

You'll do this next for the left foot control.

Zero out the left foot control:

1. | E Create a new Point Helper object.
Set the options to have only a Center Marker
and Axis Tripod. Set the size to 30 so you can
see it easily.

2. ﬂ Align the helper to the XYZ Pivot Point

(not Center) position of f00tLCTRL. Tt will
move to the ankle, which is where the foot’s
pivot is.

3. Name the helper footLZEROHELP.

Since f00tLCTRL is already a child of
groundCTRL, so you'll make this helper a child
of groundCTRL as well.

4, E Link f0o0tLZEROHELPto groundCTRL.

At this point, if you look at the values for the
helper and the foot control, they are identical.
This is because they have the same parent, and

are at the same place. Now you’ll zero out the
foot control by making it a child of the helper.

. E Link f00tLCTRL to footLZEROHELP.
. Turn off the Axis Tripod option for the helper,

leaving on the Center Marker only. This will
make it less intrusive visually.

Now select footLCTRL. On the Main toolbar,
choose Parent as the reference coordinate
system.

The values are all zero. The same values will be
shown in the Motion panel and Track View.

You can repeat this process for all the other
control shapes. In the future, these lessons will
tell you to “zero out” controls. Do this the same
way: create a helper, align it to the object, insert
it into the hierarchy, then make the control
shape a child of the helper. Remember, though,
that this depends on the helper object already
being in the hierarchy. So the object you are
zeroing needs to have a parent already.

The final leg rig setup can be loaded from
char_rigging01.9.max. Later on you’ll hide all
of the helpers and goals so that the animator
doesn’t have to see them.
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In this lesson, you will concentrate on articulating
the spine assembly.

You've already created the bones with the splinelK
goal. Unhide everything, in order to show the
spine curve, helpers, and IK goal. Then, hide
everything else except the placementCTRL and
these spine-related objects, to help see what you're
doing.

Since you already have the IK working, and can
move the five splineIK helpers around, you only
now need to simplify the controls. Right now, you
can move each helper around, but rotating them
doesn’t do much. This is because bone rotation is
based on the spline, so moving the points causes
the bone to rotate.

However, what about twisting? Rotating in a top
view doesn’t cause the bones to twist. This is
because splinelK has a swivel “twist” value that
you have to animate in order to get the twist. Let’s
take a look at that.

Rigging the Spine

Examine the spline IK goal:

1. Open char_rigging02.0.max from the
|tutorials|character_animation|character_
rigging folder.

2. Select the sp/inelK Goal object.

3. On the Motion panel > IK Solver Properties
rollout, adjust the Twist Start Angle and Twist
End Angle values.

[ - Ik, Solver Properties |
K. Twizt Handle:

Tuwist Start Angle: [0.0 =
Twist End Angle: IF ﬂ

As you can see, the first one controls the entire
chain twisting, while the second one only
affects the top, smoothly ramping down toward
the bottom. Unlike the HI IK setup, there is no
option for a swivel target object. So, you won’t
be able to use a control like a knee control as
you did earlier. Instead, you'll set up a Script
expression to tie the twist into the control
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objects we'll make, so that rotating our control
object drives the twist as one would expect.

You'll now set up our basic control structure and
then link the helper objects to the controls. You'll
want three basic controls:

.

One control will allow you to move and rotate
the entire spine system at once. This is the basic
hip control that the animator will use to move
the character around.

The second control will be another one located
at the hips, but that will give the animator
independent hip control to move just the lower
half of the spine. This allows the character to
swing the hips sideways, without affecting the
overall motion of the animation.

A control for the top of the spine will allow the
animator to move and bend the spine around
from there as well.

Set up the basic spline controls:

1.

On the Create panel > Shapes section, click
Star. In a Top viewport, draw out the star shape.
Click again to adjust how pointy the star is,
pick whatever you want: a radius of 32 and 22
works fine. Change points to 8 if you desire a
different looking shape, and rename the star
shape hipCTRL.

Align the AipCTRL to the first bottom helper,
spineHelper01. This will get the hips to be at
the proper position and orientation for the
bottom of the spine.

. Create an NGon with 6 sides. Set the radius

smaller than the AjpCTRL radius, but still
outside of the body geometry. A value of 20
works well. Color the new shape as you want,
and rename the shape spineBotCTRL.

. Align this spineBotCTRL shape to the

hipCTRL.

5. Duplicate the spineBotCTRL by moving it and
holding down the SHIFT key. Rename the
duplicate spineTopCTRL.

6. Align the spineTopCTRL to the top helper
spineHelper05.

Now you will link the controls together.

7. Link both the spineTopCTRL and the
spineBotCTRL to the hipCTRL. This way, the
hipCTRL can move them both together as one,
or they can move independently.

8. Link the AjpCTRL to the placementCTRL. This
way, the placement will let the entire character
move later.

9. Using the techniques learned earlier, zero out
these new spine and hip controls.

10.Press ALT+right-click and use the quad menu
to set the controls to Set As Skin Pose. The
software now remembers this as the default
pose for the controls, as earlier.

The file char rigging02.1.max shows the
controls properly created and linked.




The next step is to link the point helpers to the
two spine controls. The top helpers will go to the
top control, and the bottom ones to the bottom
control. However, the middle control needs
something that is somewhere in-between.

While you could do a simple Offset Point and
Offset Orient constraint that is halfway between
the top and bottom helpers that is close, but not
exactly what we want. The problem is that we
want that middle helper to appear to be parented
to both controls. With a simple point and orient
constraint, when we rotate the control, the helper
wouldindeed rotate; however, it would not move.
If you think about it, if the middle helper was
linked to the top control, when the top control was
rotated, the helper would move in an arc. The
same thing would happen if it was linked to the
bottom control.

In order to accomplish this, you'll create three
helpers. Two helpers will be placed generally at
the position of the middle splineIK helper. Each
will be linked to a top or bottom control. Then
the third helper will be constrained between these
two; that way, it will be constrained to objects that
indeed are picking up the proper position and
orientation as if they were linked to the controls.
Then you'll link the real splineIK middle helper to
the newly constrained one.

You'll start by doing the simple linking of the top
and bottom helpers.

Link the helpers to the spline controls:

1. Link the bottom two helpers, splineHelper01
and splineHelper02to the spineBotCTRL.

2. Link the top two helpers, sp/ineHelper04 and
splineHelper05to the spineTopCTRL.

3. Now create three Point helper objects. Any
options you want are fine, as long as you can
easily see the objects. Rename the helpers
to offsetTopHELP, offsetBotHELP and
betweenHELP.

Rigging the Spine

4. Align the offsetTopHELP and the
offsetBotHELP to the middle spineHelper03
object.

5. In a side view, move the offset7TopHELP and
offsetBotHELPback a bit so you can see what
you are doing. You may need to use the Select
By Name or Selection Floater dialogs to find
and select them.

6. Move the offsetTopHELP up a bit vertically.
Move the offsetBotHELP down a bit vertically.
This way they are separated so you can easily
see and work with them, but are still relatively
close to behind the middle helper.

7. Link the offsetTopHELPto the spineTopCTRL.
Link the offsetBotHELPto the spineBotCTRL.
Now, when you rotate either spine control,
these offset helpers move and rotate properly
because they are parented to the control.
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8. Select the betweenHELP control. From the
Animation menu, choose Constraints >
Position Constraint.

9. Click the offsetTopHELP. The between helper is
now moved and constrained to the top helper.

10.With betweenHELP still selected, choose
Animation menu > Constraints > Position
Constraint. This time, click the offsetBotHELP
object. The helper is now constrained evenly,
with a 50/50 split between the two other helpers.
This way, it will always stay between them.

11.Now, create two more constraints to each of
the top and bottom helpers, this time using
an Orientation constraint to each. This way,
between HELPwill also rotate 50/50 between
the two other helpers.

12.Finally, link the middle spine helper,
spineHelper03to the betweenHELP object.

At this point almost all the control is in. You can
take the AjpCTRL and move and rotate it, to adjust
the entire spine. You can move and rotate each of
the spine controls as well. For example, to make
the character lean forward, you can move the
spineTopCTRL forward and then also rotate it
down. However, twisting spine controls don’t do
anything, because the twist is controlled by the
IK Goal twist attributes. You'll fix that soon by
creating an expression for the twist angles using
the Script controller.

Create Delete | Flename

Tick Ot [T -

Dlescsption

Tetcs Fafames Sepss NI = nomedoed tne

Aasigred te:
Target: §placementCTRL sotaon contriler. 2 Rotatior

Sive | Lowd | Dutng | [Evibome || Cow

Aagn Corstant
Astign Cortrobeor

Aagn Toack

darpied |

It's important to understand how the Script
controller works as it plays a major role throughout
this tutorial and others following it. Within the
Script controller, you can create expressions which

will change the value of the affected controller (i.e.
the controller onto which the Script controller is
applied). You can build these expressions in the
same way you would create a custom attribute,

by referring to values from other nodes and their
controllers.

Establishing these references can be easily done
using the Script controller variable toolset.
Variables are used as placeholder to store specific
data such as simple constant numbers (like a float
or an integer), nodes, which represent objects

in the scene, or animation tracks (such as the X
Position controller of a node).

When a variable is created, it defaults to a Constant
type. You can then choose to change its value or its
type by clicking the appropriate button.

Add controls to twist the spine:

1. Select the spineBotCTRL object, and click
Select and Rotate on the Main toolbar.

2. Set the Reference Coordinate System to Parent.

%, ‘ @ E‘IParent ﬂ EQ

Note: Remember everything is always relative
to the parent. You will want to see which is the
twisting axis. By going to “parent” mode, you
will see the true axis that are used for the object.

3. Verify that the axis constraint is the Z-axis,
assuming you created everything in a top view
and followed the built-in splinelK creation.

If it’s different, just note that, and change Z to
whichever is the twist axis for the rest of the
spine setup steps below.

4. Select the splineIKGOAL object. This is the
blue IK goal object at the top of the chain. Go
to the Motion panel.



You can see all of the regular spline IK items
listed. In addition, any object shows the
controllers here as well.

. Expand the Assign Controller rollout to see the
list.

........ - [ splinelK.Goal
I Tranzform
Twist Start Angle

----------- Twizt End &ngle
Center b arker

........... [ Axis Tripod

........... [ Cross

........... [ Box

........... i Constant Screen Size
........... i DrawOn Top

........... |k Goal

....... ~[i&] Position
[ Positionweight O

Rotation

[F=]* Ratation
........... EY Ratation
........... EZ Ratation

........... Enabled
........... 7 Object (Object)

Note: Every animatable value in 3ds Max has a
controller assigned. A controller is the item that
stores all the keys that you animate, or holds
other data that describes how the values change
over time. The typical controller for the twist
angles is just a changing floating point number,
or a Float controller.

You will change the Twist Angle controller
into a Float Script controller, so that you can
override it with a MAXScript expression.

The first two items listed in the rollout under
the main transform items are Twist Start Angle
and Twist End Angle, which is exactly what you
want to adjust.

. Make sure your time range is from -1000 to
10,000, or any other large range as mentioned
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earlier, so that the script controller you create
will operate, even after frame 100.

. Click Twist Start Angle to highlight it. Click the

Assign Controller button above the list. Choose
Float Script from the list of possible controllers,

and click OK.
21X

Assign Float Controller

AudioFloat

Bezier Float

Boolean Contraller
Float E xpression
Float Lizt

Float kation Capture
Float R eactor
> Float Scrpt
Linear Float
Moize Float
OndOH
SlaveFloat
TCE Float
Wavetorm Float

Cancel

b ake Default

i

Default: Bezier Float

The Script Controller dialog appears. You can
always restore this later by right-clicking the
item in the list and choosing Properties. By
default, the script simply contains the original
value for the controller, which was zero.

. Enter botin the Name field and click Create.

The new variable is automatically added to the
Variables list.

. With the variable highlighted, click Assign

Track.

The Track View Pick dialog opens, listing the
contents of your scene.

10.Expand the Objects hierarchy until you

locate the Z Rotation controller track of the
spineBotCTRL node. Highlight it and click OK.
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The selected rotation track is now being
referred to by your variable. The variable
assignment information under the Description
window should read:

Target: $spineBotCTRL.rotation.controller.’”Z
Rotation’

.Create a second variable named Azp. Assign

it to the Z Rotation controller track of the
hipCTRL node using the steps above.
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The variable assignment information should

read:

Target: $hipCTRL.rotation.controller’Z

Rotation’

12.Create a third variable named root. Assign
it to the Z Rotation controller track of the
placementCTRL node using the steps above.

2
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The variable assignment information should

read:

Target: $placementCTRL.rotation.controller.’Z

Rotation’

script:

13.In the Expression window, type the following

Note: See this topic in the online User Reference
for sample MAXScript code in this location that

could not be formatted for print.

This tells the Script controller to add up the
rotation controller for all three controls, and
the convert the result from degrees to radians.

14.Click Evaluate.

You entire script is analyzed and any

encountered errors are prompted.

15.



At this point, if you rotate spineBotCTRL,
hipCTRL, or placementCTRL, the entire spine will
twist. This is as desired, except you don’t want the
top to twist when you only use the spineBotCTRL.
So we'll take this into account when you create the
expression for the Twist End Angle.

Create an expression for the twist end angle:
1. Select the splineIKGOAL object.

2. Click Twist End Angle in the Motion panel to
highlight it.

3. Click the Assign Controller button above the
list.

4. Choose Float Script from the list of possible
controllers to assign. Click OK.

The Script Controller dialog appears.

5. Create a variable named bot. Assign it to the Z
Rotation controller track of the spineBotCTRL
node using the steps from the previous
procedure.

6. Create a second variable named fop. Assign
it to the Z Rotation controller track of the
spineTopCTRL node using the previous
procedure.

7. Type the following script:

Note: See this topic in the online User Reference
for sample MAXScript code in this location that
could not be formatted for print.

This script is similar to the one you entered
earlier for the bottom controller. It gets the
rotation in Z for each object, in radians. Finally,
it takes the top value and subtracts out any
rotation you did on the spine bottom controller.
By subtracting rotation, you effectively “twist
backward” the top twist value, which will make
the top appear to remain stationary, even when
you twist the bottom controller, thereby giving
you independent control of the top and bottom
twist with each controller.
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The file char rigging02.2.max shows the spine
with all the basic controls in and scripted. You can
try moving the placement of the hips and spine
controls and rotating them to see how they work.
Make sure you reset things back to zero, or undo
any moves you have made before continuing.

At this point, you could leave the spine as-is.
However, for one more extra feature, you will add
a script to each bone, starting with the second
bone, in order to let the spine “stretch”. You'll add
an attribute to the top spine control to allow the
animator to specify whether or not the spine will
be stretchy.

Add attribute for stretchy spine:

1. Select the spineZTopCTRL object.

2. Add the Attribute Holder modifier if you have
it installed.

w| @] & @@ T|
I zpineT opCTRL .
Modifier List |
@ @ AwbueHolder

MHGon

s RIETR - R

|- Custam Attributes |

Add Cuztom Attibutes Here

|- Custam Attributes |

stretchable' 100.0 ﬂ
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3. From the Animation menu, choose Parameter
Editor.

4. In the dialog, name the attribute stretchable.

5. Choose Selected Object’s Current Modifier
from the drop-down list.

6. In the Float U.I. options, set the Range from 0
to 100 (the default is 100).

7. Click Add to add the attribute.

Wire bones to stretchy attribute:

Now you’ll wire each bone to use this value, as well
as the spline path length to determine stretching.
To do this, you'll have to use a MAXScript
command that gets the length of the spline path,
the splinelKSpineCurve object. We'll do the
following for each bone starting with the second,
and up to and including the last tip bone.

1. Open the MAXScript Listener window.

2. Type curveLength $splineIKSpineCurve and
then press the ENTER key on the numeric
keypad. This executes the command.

A number will be returned. This number is
the length of the curve path. Write down the
number, because you’ll use it in an expression
coming up. In the sample files, the number is
47.6604.

181 MAXScript Listener 3 (=3

File Edit Search MacoRecorder Help

curvelength $splineIKSpineCurve
47.6604

3. Select the Second bone, spine02BONE. On
the Motion panel, open the Assign Controller
rollout.

. Expand the FK-Sub Control part of the tree.

Expand Position to show each X, Y, and Z
position controller.

. Click the X Position controller.

The X position of the bone determines where it
is along its length. By moving the bones in the
X axis, you'll effectively stretch the or squash
the bones.

. Make sure you have a large time range for your

timeline, as mentioned earlier.

. Click the Assign Controller button above the

list. Choose Float Script, and click OK.

Note: The default value for the bone position is
not zero. We'll need to use that as well.

. Create a variable named origBone.

. Click Assign Constant.

A dialog opens. Enter 11.2722 in the Value
expression field.

Note: This value may vary depending on the
chosen bone.

x

—alue expreszion

| 11,2722
—Walue exprezzion rezult
| 11,2722
Evaluate | ] Cancel

10.Click Evaluate, then OK.

Tip: You can use the Script controller’s
Description window to add comments if
needed.

11.Create a second variable named origlen and,

using the same steps, assign it a constant of
47.6604.



Note: This value may vary depending on the
chosen bone.

12.Create a third variable named pct.

13.Click Assign Track and, in the Track View Pick
dialog, highlight the stretchable attribute of the
spineTopCTRL node.

2ixi

Global Tracks =l [ E
Video Post = E
Scene Effects Cancel
Biped [l
B Max MotionClip Manager : Max Mier Clin
Envirorment
Render Effects
----- Render Elements
----- Rendrer
- Global Shadaw Parameters
- Sitene Materials
ey Medit Materials
woefonee ) ObieCts
& CICETO-MeshSkin
2% spine(BONE
26 spinelKGoal
1 £ splinelKSpineCurve
iz placementCTRL
D@~ hipCTRLZEROHELP
iz hipCTRL
.Z-@¢ spineTopCTRLZEROHELP
wwigm= 60 spineTopCTAL
Transform : Position/Rotation/Scale
{7 Modfied Object
7 Atiribute Holder
e Custom_Attibutes

wfj stietchable
Le@-Cy NGon [Object]

ofE-@b- spineBotCTRLZEROHELP
o[ betweenHELP

i o

The variable assignment information should
read:

Target: $spineTopCTRL.modifiers[#Attribute_
Holder].Custom_ Attributes.stretchable

14.Create a fourth variable named sp/IKSpineCryv.

15.Click Assign Controller and, in the Track View
Pick dialog, highlight the splineIKSpineCurve
node.
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The variable assignment information should
read:

Object: $splinelKSpineCurve

16.Enter the following expression, replacing your

own default curve length from earlier, and
repositioning your own default initial bone
value into the proper places:

Note: See this topic in the online User Reference
for sample MAXScript code in this location that
could not be formatted for print.

[ston Pt your g e e
|«.,,,‘ " Pue e g Bt ik e
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Let’s take a look at the expression. The script

looks at the current or new curve length for the
spline curve. As the animator moves the spline

controls around, this will update because the
spline curve is assigned to the splIKSpineCrv
variable.

Next, the script calculates the new bone

position. There are two parts to the expression:

+  The first part is simply the original bone
position. We multiple it by 1.0 minus the

369



370

Chapter 7: Bones & IK

percentage normalized to 1. So that when
the user takes the “stretchable” down to 0,
we revert back to the default bone length.

+ The right half of the line is what does the
actual stretching. We take the original bone
position and multiple it by the “New Length”
divided by the “Orig Length”. This tells
us how much the spline has stretched. By
increasing the bone position by the same
percentage, the bone will move with the
spline movement. We then multiply that
by the “percent” normalize to 0-1, so that
this only occurs when the animator has the
“stretchable” attribute up.

You can test this now by moving the
spineTopCTRL. The second bone will move
out, causing the first bone to appear to stretch.
You can slide the “stretchable” attribute

from 0 to 100 to blend between allowing and
disallowing the spine to squash and stretch.

Repeat the above process now for each bone,
replacing the proper origBone value for each.

The file char_rigging02.3.maxhas the spine rig
with all of the controls and scripts put in.

At this point, the hip and spine controls all move
and rotate properly. However, check the leg rig.

Link legs to spine control:

1. Unhide all.

2. Try moving the hips or bottom spine control.
The result is the legs are still not linked yet.

3. Undo any move changes you made.

4. Select both of the leg start dummies, the
legStartLHELP, and legStartRHELP Point
helpers, and link them to the spineBotCTRL
(not the hips).

This way, when you move the hips, the legs
stay connected, and if you offset or swing the
spineBotCTRL, the legs also stay connected.

In the next section, yow'll work on the arms. In
order to make the most stable arms, you’ll need
to anticipate some slight motion due to spline

IK on the top bone. For example, move the
spineBotCTRL object around. As you do so, look
at the topmost spine bone. It moves around a bit,
which is OK, but it also rotates just a little. I*d
be nice if you were able to parent the arms right
to the top bone, and have it still move, or placed
there, but rotate only when you rotate the upper
spine control. That will make the arms more
stable, as you might adjust the lower spine a bit
when animating, but you will want the upper spine



rotation locked. This is a perfect case where you
can easily create a point helper and position and
orient constrain it to two different things.

Constrain the Point helper to the spine:
1. Create a new point helper.

2. Set the point helper size to 25.

3. Rename it spineLinkHELP.
4

. Create a Position constraint to the very last
spine tip bone, spine06BONE.

5. Create an Orientation constraint to the top
spine control, spineTopCTRL.

You now have a helper that you can link the
head and arms to later, one that is properly
positioned at the end of the spine chain, and
that rotates only when you specifically rotate
the hips or top spine control.

Note: The spline IK setup created here will
allow you to animate the character’s spine for
natural bends and rotations. However, curling
the spine to a great degree will cause the spine’s
bones to rotate or flip unexpectedly.

The file char_rigging02.4.maxhas the final
spine rig, and shows the spine and legs all
working together.

Rigging the Arms

In this lesson, you’ll continue rigging the character
by creating an arm rig. You'll set up IK chains for
the shoulder and arm, and include the ability to
switch the hand to be “relative” to the upper spine,
or “locked” to the world. That way, you can easily
keep the hands moving with the character, or lock
them down if the character has to push against a
wall or other object.

In this lesson, you will rig just the left arm. You
can repeat the steps to rig the right arm in the
same fashion.
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Prepare the scene:

1.

Open char_rigging03.0.max from the
|tutorials|character_animation|character_
rigging folder.

2. Hide all objects except the arm and hand bones,

and placementCTRL and spineLinkHELP.

Create the Hl solver for the arm:

The first step in rigging any limb is the creation
of IK solvers.

1.

Select clavLBONE. Choose Animation menu >
IK Solvers > HI Solver, and click the next bone
in the chain, upperArmLBONE.

This creates a one-bone-length IK chain for the
clavicle.

. Name the new IK chain clavLGOAL.

. Create another HI solver from

upperArmLBONE to wristLBONE, the
last tip bone on the arm.

. Name the IK chain handLGOAL.

Set up the overall arm control:

Next, you will link the entire arm chain to a
starting point helper that is aligned with the
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clavicle bone. This will allow you to move the
entire arm by moving the point helper.

1. Create a point helper anywhere in the scene.
2. Rename the point helper to armLStartHELP.
3. Align armLStartHELPto clavL BONE.

4, Link c/lavLBONEto armLStartHELP.

At this point, the basic IK chain goals let

you control the shoulder and arms. The file
char_rigging03.1.max shows the file at this
stage. The hand is still detached for now; you'll
take care of that later.

Create controls for the shoulder, hand, and elbow:

Now you'll create the real animator controls for
the shoulder and hand, plus a control to point the
elbow. The elbow control works similarly to the
knee control described in the lesson Rigging the
Legs and Feet (page 2-349).

1. Create a shape to use as a shoulder control.
Name the shape shoulderLCTRL

Tip: A rectangle shape with a size of 15 x 15
works well as a shoulder control.

2. Align the shape to the clavLGOAL.

3. If necessary, rotate the shape so it surrounds
the arm, rather than lies flat upon it.

4, Create a 6-sided NGon shape with a radius of
15.

5. Align the NGon to the handLGOAL. Rename
the NGon to handLCTRL.

6. Create a third shape for the elbow swivel
control. A 10 x 10 rectangle works well.

7. Align the shape to the JowerArmLBONE, which
starts at the elbow.

8. Rename the shape to elbowLCTRL.

9. Slide the e/lbowLCTRL shape backwards a bit
behind the character.

10.Change the color of all the controls to some
shade of blue, or whatever color you prefer for
the controls.

To make the controls work, you'll start by linking
the basic IK controls together. You'll also link the
main hierarchy to the upper body as well. The
hand is a bit more complicated, so you’ll do that
afterwards.



Link the basic IK controls together:

1. i Link c/avLGOAL to shoulderLCTRL.

2. qt Link both shoulderLCTRL and
armLStartHELPto spineLinkHELP, the helper
you made when you finished the spine.

3. Select the handLGOAL IK goal.

4. Inthe Motion panel, click the Pick Target: None
button and then click e/bowLZCTRL to make
that object the swivel target control.

This will cause the elbow to always point in the
direction of elbowLCTRL.

;i

— Y Link AandLGOALto handLCTRL.
6. i Link e/bowLCTRLto spineLinkHELP.

7. Zero out all the control shapes except for the
hand, using the techniques discussed earlier.
The hand will be taken care of later.

8. Set all the control shapes to Set As Skin Pose .

You can now move the shoulder control to
make the character shrug or reach. The elbow
control can move around as well to let the
animator adjust the position of the elbow. The
file char_rigging03.2.max shows the file with
the controls in place.

For the hand control, we made the IK Goal a child
of the hand. However, as mentioned earlier, we’d
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like the hand to be able to be either locked to the
placementCTRL of the character, which usually
doesn’t move and is therefore “locked” to the
world, or to have the hand automatically move
with the spine, so that even though it is IK, it will
still function a bit like FK. As a result, the animator
won't have to constantly move the hand around
when the character walks or moves away from its
default position.

This means we need the hand control to switch
between “local”, (relative to the spline) or “world”
(locked down to the placement). To accomplish
this, you'll create two target helpers. One will

be linked to the upper spine link helper, so that
when the body/spine of the character moves, this
will move locally as well. The other helper will

be linked to the placement, so that it remains
locked. Finally you'll create a third helper that will
blend between the two via a simple Position and
Orientation constraint.

You'll also create an attribute called /oca/World
on the hand control that will drive the constraint
weights, so that as the weights for the “local”
constraints go up, the other goes down, and vice
versa, letting us blend that third helper smoothly
between relative or locked motion. Finally, you'll
link the hand control to that helper so that the
hand will automatically inherit local or world
motion.

Create local and world hand controls:
1. Select the AandLCTRL.
2. Add the Attribute Holder modifier.

3. Add a custom float attribute called localWorld
that goes from 0 to 100, to the object’s current
modifier.

4. Create three Point helper objects, each with
a different size of 10, 15, and 20. Align the
helpers with AandLGoal.
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5. Rename the helpers to localLHELP,
worldLHELP, and tweenLHELP.

6. E Link localLHELPto spineLinkHELP, the
top spine helper.

7. E Link worldLHELPto placementCTRL.
This links the local and world helpers together.

Constrain the tween:

Next, you'll constrain the tween helper between
the two helpers.

1. Select the tweenL HELP object.

2. Use a Position Constraint to constrain
tweenL HELP to both the local helper,
localLHELP, and the world helper,
worldLHELP. Do so in that order, so that the
local helper is the first constraint target.

3. Use Orient Constraint to constrain
tweenL HELP to both the localLHELP and
worldLHELP. Do so in that order, so that the
local helper is the first constraint target.

Now tweenHELP defaults to a 50/50 split
between the two position and orientation
targets. Next you'll wire up the attribute you
made to drive from “local” to “world” as the
attribute goes from 0-100.

Wire attribute to drive from local to world:

1.

Select handLCTRL.

2. Right-click to bring up the quad menu and

choose Wire Parameters.

. Select the custom attribute you added. Click

the tweenL HEL Phelper with the rubber band.

. Choose the object’s Transform > Position >

Position Constraint > Position Weight 0. For
each constraint, the constraints were added in
the order 0, 1, 2, and so on; “local” was added
first with a weight of 0.

Object (Point Helper) Rotation » Position Constraint  »
: Scale Available

I IO

Weight 1 ™

. Choose a one-way connection by clicking the

right arrow.

. The default expression is Jocal/World. However,

you want “local” to be 0 and “world” to be 100.
Since you are driving the local constraint right
now, you want to reverse this value, so that
when the attribute is at 0, the constraint weight
is at 100. To do this, change the expression to
100 - localWorld and press Connect.

. While the dialog is up, you can also wire in the

“world” position constraint. On the right-side
list, click Position Weight 1 to wire the second
constraint weight.

. Choose a right arrow again for a one-way

connection.

. This time leave the expression as loca/World,

since you will want the attribute’s 0-100 value
to exactly drive the 0-100 weight increase for
the world target.

10.Click Connect.

Now repeat this process, except choose the
Orientation Constraint instead of the Position
one. You can either close the wire dialog and
repeat what you did, or just scroll down in the



right-side list to add the 100 - localWorld
for the Orientation Constraint 0 weight and
the /localWorld script for the Orientation
Constraint 1.

To see the constraint work, you adjust the spine
and see what the helpers do.

Adjust the spline:

1.

Do an Unhide By Name and unhide the
spineTopCTRL.

Rotate the spineHelper a bit from left to right.
As you do, the JocalLHEL Ptarget goes along,
while the worldLHELP helper stays locked.

In addition, the tween helper also moves,
since it currently driven by the attribute which
defaulted to 0 for local.

. Select the handLCTRL and adjust the

localWorld attribute. As you do, you can see
that the tween helper smoothly blends between
the “locked” location and the “local” position
relative to the spine.

After seeing that this works, undo all these
changes to reset the rotations back to the
rigging pose.

Now you’ll parent the hand control to the tween
dummy.

E Link AandLCTRL to tweenL HELP.

Zero out handLCTRL with the technique
explained earlier.

Now you test this with the arm working.

. Select spineTopCTRL and rotate it. As you do,

the arm goes with it, since it is in “local” mode
(localWorld equals 0).

Leaving the spine rotated, adjust the Joca/World
attribute. As you do, the hand will smoothly
blend back to a “locked” state. This will be
wherever the world helper is.
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9. Leaving JocalWorld at a 100 value (“locked”
state), adjust spineTopCTRL. The hand stays
locked even though the spine is moving.

10.Adjusting placementCTRL still moves the
entire character, which is good.

11.Undo any move changes to go back to the basic
rigging pose, and save your work. The file
char _rigging03.3.maxhas the basic controls for
the IK setup.

Set up the wrist twist bones:

Before you move onto the hands, you'll set up the
extra “wrist twist” bones that you created earlier.
The wrist twist bones will be controlled by another
custom attribute. Using this control, the animator
can rotate the twist bones so that they smoothly
ramp more and more rotation down the chain
towards the hand. This way, if the hand is twisted,
the arm can smoothly blend to it after skinning.

1. Select handLCTRL.

2. To the object’s current modifier, add a custom
float attribute called wristTwist that goes from
-360 to +360.

3. Using Wire Parameters, wire the wristTwist
attribute to the X Rotation of the first wrist twist
bone, wristTwistL IBONE. Choose a one-way
connection.

4. Asyou learned earlier, you'll want to change
the attribute value that represents degrees into
radians. You'll also want it to rotate only a
percentage of the entire value. You”ll use a 25%,
50%, and finally 75% for each bone down the
chain, For the first bone, enter the following
script expression: degToRad wristTwist*0.25.

5. Click Connect.

Repeat this process for each bone, changing
the value to 0.50 for the second bone, and then
0.75 for the third wrist twist bone. The file
char_rigging03.4.max shows the file with the
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twist bone wired together and the basic arm
working.

Repeat this arm process for the right arm.

As an option, you can rotate the right arm
control so that the local rotations of each arm
are similar for the animator. If you do this, you
might need to set both the “hand” and “clav”
IK Goal options to Parent Space: Start Joint to
prevent the arm chain from flipping. Rotate the
arm start dummy by 180 in the same direction
to account for this.

The file char_rigging03.5.max shows the final
arm chain for the left and right arms.

Connect the hands to the arms:

If you try moving and rotating a hand control,
you'll see that you can move the control away from
the end of the arm. The arm then tries to “reach
out” to get to the control. While the rotation of
the hand control should eventually control the
rotation of the hand itself, you cannot parent the

hand directly to the control. If you did, the hand
and end of the arm would separate when you
moved the control too far away.

Rather than forcing the animator to make sure the
hand control never gets too far away from the arm,
you can use constraints to avoid the problem. In
this lesson, you use Point Constraint to constrain
the hand to the last arm tip bone, and then use
Orientation Constraint to constrain it to the actual
control. The hand will then stick to the end of
the arm, but rotate as needed based on the hand
control.

1. Hide the helper objects so it is easier to see the
hands and arms.

2. Select handLBONE.

3. Choose Animation menu > Constraints >
Position Constraint to constrain AandLBONE
to the last arm-tip bone, wristLBONE.

4. On the Motion panel, click Keep Initial Offset
in the Position Constraint rollout.

|- Paosition Conshraint |

Add Paszition Target |

Delete Position Target|
W eight —

— Target

Wweight[S00 2]

V¥ FKeep Initial Offset

5. Choose Animation menu > Constraints

> Orientation Constraint to constrain
handLBONE to the handLCTRL.



6. On the Motion panel, click Keep Initial Offset

in the Orientation Constraint rollout.

|- Orientation Corstraint |

&dd Onientation T arget |
Add wiorld as Target |

Delete Onentation T arget |

— T arget WWeight —

weight [F0.0 2]
¥ Keep Initial Offzet

Transfarm Rule

" Local -rLocal
& world > World

By using the Keep Initial Offset options, you get
the proper position and orientation you want,
but retain the initial bone position and rotation
for the hand, which you don’t want to adjust.

At this point, the AandLCTRL can now move
the IK arm around, and the hand follows. If you
rotate handLCTRL, it also rotates the hand, as
intended. If you pull the AandLCTRL too far
out, the hand still maintains the rotation you've
set, but the point constraint keeps it properly
tacked onto the end of the arm.

. Repeat this process with the right hand. The
file char rigging04.1.max shows the completed
rigging.

In a more complex rig, you might also drive the
finger bones with some custom attributes. You
can do this with wiring, just as you did with
the toe rotations and wrist twist bones. In the

Rigging the Head and Neck

sample files, you'll find a more complete rig.
However, this tutorial leaves the finger bones
as controls that the animator would have to
animate directly, instead of creating attributes
or controls for them.

Rigging the Head and Neck

For the head, neck, and hair, it’s usually easier to
animate them using a simple FK approach. To do
this, you'll create some basic curve controls, parent
them together, and then parent the bones to the
controls.

Set up the lesson:

Open char_rigging05.0.max from |tutorials|
character_animation|character_riggingfolder.

Create basic curve controls:

1.

Hide everything except the top spineLinkHELP
and the spineTopCTRL.

. Create an NGon with a radius of 10.

. Align the shape to the first neck bone,

neckl1BONE.

. If the aligned shape is vertical, you might want

to rotate it 90 degrees to make it flat. It is easiest
to do this in the Local rotation coordinate
system.
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. Rename the NGon to necklCTRL.

. Create a second NGon a little larger and aligned

to the neck2BONE. Rotate it as needed to make
it flat. Rename it neck2CTRL.

. Create another larger control and call it

headCTRL. Align it to the head bone and make
it flat.

Repeat this process for each of the four hair
bones, naming your controls Aair/ CTRL,
hair2CTRL, and so on. You do not need one for
the last tip bone.

The file char_rigging05.1.max shows all the
controls created in these steps.

Now you’ll link everything together to make the
animation work. To do this, each bone will be

parented to the control above it that has the similar

name and position. Then each control will be
parented back to the previous one.

Link bones to controls:

1. Link the necklCTRL to the spineLinkHELP

dummy. This will attach the first neck control

to the spine motion.

2. Link the neckiBONEto the neckiCTRL. Link
the neck2CTRL to the neckl CTRL.

3. Link the neck2BONEto the neck2CTRL. Link
the hAeadCTRL to the neck2CTRL.

4. Link the AeadBONEto the headCTRL. Link the
hairl CTRL to the headCTRL.

5. Link AairlBONE to hairl CTRL. Link
hair2CTRL to hair]lCTRL.

6. Link Aair2BONE to the hair2CTRL. Link
hair3CTRL to hair2CTRL.

7. Link Aair3BONE to hair3CTRL. Link
hair4CTRL to hair3CTRL.

8. Link hair4d BONEto hair4CTRL. Zero out all the
controls, and Set their states as the Skin Pose.

The file char_rigging05.2.max shows the all
controls and bones linked together.

A .S
fﬂ&
a8

x‘?

At this point, if you rotate the neck or head
bones, everything below rotates as well. If you
rotate the spine, it rotates everything above.
However, you usually want the neck and head

to be “independent.” That is, even if you rotate
the upper body/spine, you don’t want the neck to
rotate. To keep the rotations separate, you turn off
rotation inheritance.
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Turn off rotation inheritance: If you wish, you can also make the head CTRL
1. Select the necklCTRL. independent, allowing the neck to rotate while the

) L head maintains its orientation.
2. Go the Hierarchy panel and click Link Info.
The file char_rigging05.3.max shows the final

. T ff Inherit for R XY, Z. :
3. Turn off Inherit for Rotate and head and neck rig.

Any basic adjustment or tilt of the spine will
now leave the head facing straight ahead, which
is useful most of the time, especially when Rigging the Eyes
animating walks. As a consequence, however,
you will always have to animate the neck or
head to make it rotate as the character turns
around.

":3:5| ‘f | d’E‘h| [{®| @| T | Set up for this lesson:

CICTRL 1. Open char_rigging06.0.max from the
I nec |tutorials|character _animation|character_

0
Fiwat | [K. | Link Irfo rigging folder.

At this point, the character’s body rig is nearly
done. Next you'll add some controls to handle the
eyes.

|- Locks | -
— Move:
Fx Ty Iz
— Raotate:
M= Ty Tz
— Scale;
M= Ty Tz
|- Inherit |
— Mowe:
Wix Wy W2
— FRaotate:
Fx Ty Iz
—Secale:
e My ¥Z 2. Unhide the head and neck controls and bones,
the placement control, and the body and eye

meshes so you can inspect the eyes. You also
might want to freeze the body mesh to make
your work easier.
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Right now, each eye mesh is perfectly round. The
eyelids are also round and are located exactly at
the eyeball location. Because of this, you can easily
rotate the eyeball mesh or the eyelid, and things
stick together perfectly. The pupil is simply linked
to the eye. However, the eye socket itself is taller
than it is round.

This means the eyes need to be deformed to fit
the socket, while still being able to rotate without
intersecting. If you simply scale up the eyes, it
won't work; you'll simply have changed the model.
What you want is for everything to rotate first, and
then be deformed after the rotations have taken
place.

Fortunately, an easy and extendable way to do
this is with the FFD space warp. Space warps are
deformers that occur after all mesh and transform
operations have taken place.

Before flattening the eyes, you'll set up a basic
look-at system. This will give you a control an
animator can use to make the eyes look this way
and that.

Set up the look-at system:

1. In the Left or Right viewport, create a Donut
spline shape. Radius settings of 5 and 10 work
well. Rename the shape to eyesCTRL.

2. On the Modify panel in the modifier stack,
right-click the Donut listing and convert the
donut to an Editable Spline object.

If you like, you can use the Vertex sub-object
level to work with the corner points and make
the control look more like an eye.

3. Position the eyesCTRL shape well in front of
the head.

4. Link the epesCTRL to the placementCTRL.

5. In the Front viewport, create two text shapes,
an L and an R, both with a Size of about 10.

6. Rename the shapes to eyeLCTRL and
eyeRCTRL.

7. Link both the eyeL CTRL and eyeRCTRL to
the larger eyesCTRL.

8. Align the eyeL CTRL to the left eyeBallL mesh.
Align the eyeRCTRL to the right eyeBallR
mesh.

9. Now slide forward both the eyeZ CTRL and the
eyeRCTRL so that they are centered in a Left or
Right view on the eyesCTRL.

10. Zero out the controls and assign the Skin Pose
for them.

You now have two eye targets that are directly in
front of each eye. You also have a master control
that will easily move both of them around. The
file char rigging06.1.max shows the created
controls.



Next, you'll create helpers at the eye positions that
will “look at” the targets. You'll add a Look-At
controller/constraint to each helper so they aim at
the target controls. And then, you’ll link the eyes
to the helpers so the eyes rotate.

Create look-at targets:

1.
2.

Create two point helpers.

Rename them to eyeLAimHELP and
eyeRAimHELP.

Align each to the respective eye ball mesh.

Select eyeL AimHELP. Choose Animation
menu > Constraints > LookAt Constraint.
With the rubber-band connector, click the left
eyeL CTRL as the target.

Repeat this process by selecting eyeRAimHELP
and having it look at eyeRCTRL.

Now link the eyeBallL mesh to eyeL AimHELP.
Link the eyeBallR mesh to eyeRAimHELP.

At this time, both helpers are looking at their
respective targets. By moving the master
control eyesCTRL, you can get both eye
helpers to track at once. By moving each L or
R eye target control independently, you can
get the eyes to cross or go walleyed. Having
independent controls also helps if the character
looks extremely far to one side, and you need
to shift one of the pupils back so that it doesn’t
intersect the face.
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The file char rigging06.2.max shows the basic
eye targets completed.

Next, on the eyesCTRL shape that moves both
eyes, you'll create two custom attributes to control
the rotation of the lids. Then you’ll wire these
controls into the eyelid rotations.

Wire the eye controls:
1. Select eyesCTRL.

2. Add the Attribute Holder modifier, if you
desire.

3. Add an attribute called eyeLidL that goes from
-360 to +360 to the object’s current modifier.

4. Repeat this and call the second attribute
eyeLidR.
5. Right-click and choose Wire Parameters from

the menu.

6. Wire the eyelidL attribute into the X Rotation
parameter of eyeLidL.

7. In the Wire dialog, click the right arrow for a
one-way connection.

8. Change the expression to degToRad eyeLidL
and click Connect.

9. Repeat this process to wire the eyelidR attribute
into the X Rotation parameter of the eyeLidR.

The file char_rigging06.3.max has the
eyesCTRL with the two custom lid attributes
created and wired into the eyelids.
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At this stage, everything is good, except the eyes
don’t move with the head, and they don’t fit the
eye socket well.

Configure the eyes:

1. Choose Create panel > Space Warps. From
the drop-down menu, choose Geometric
Deformable. Click FFD Box.

2. Draw an FFD box in a viewport.
3. Align the FFD box to the left eyeBal/L mesh.

4. Set the Length, Width and Height of the FFD
to the 25, 25, 25.

5. Rename the FFD box to eyeLFFD.
Repeat this process for the right eye.

Aligning the FFD to the eye ensures that the
FFD is centered around the eye meshes. The
25x25x25 size fits the eye mesh with a little
room, so you can be sure the entire eyeball and
lid will deform inside of it.

The file char rigging06.4.max shows the
completed FFDs.

Next you'll assign the eye meshes to the FFD,
link the FFDs and eye geometry to the head, and
deform the FFDs so the eyes fit the body mesh
better.

Bind eyes to FFD:

1. Select all the eye meshes for the left eye,
eyeLidL, eyeballL, and pupill.

2. Click Bind To Spacewarp on the Main toolbar.
Click and drag from the selected meshes to the
eyeL FFD space warp.

This will bind the meshes to the space warp
FFD. You can verify this by selecting one mesh.
On the Modify panel, you will see the FFD
binding at the top of the modifier stack.

3. Repeat this process for the right eye.

Now you need to link the FFDs and the topmost
eye geometry to the head. The eyeballs are already
parented to the aim helpers. So you will link the
aim helpers, the lids, and the FFDs to the head.
You'll use an in-between helper to ensure the lids
and FFDs don’t rotate oddly when linked.

Link the FFD to the eye:

1. Create a point helper and align it to the eyeLidL
mesh.

2. Rename it to eyeParentLHELP.



3. Select the eyeLAimHELP, the eyeBallL
mesh, and eyeL FFD. Link them to the
eyeParentL HELPhelper.

4, Link the eyeParentLHELPto head CTRL.
5. Repeat this process for the right eye.

The file char_rigging06.5.max shows all the
eye components linked properly to the head
control, with the look-at targets working.

<C\

For the final step, use the FFD sub-object level to
move and adjust the FFD points so the eyeball is
elongated vertically, and better fits the eye socket.
You might want to apply a MeshSmooth modifier
to the body mesh with iterations set to 1; this will
help you see how to fit the eyes into the socket. The
file char_rigging06.6.max shows the eyes properly
linked and set up.
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For a more advanced rig, you could duplicate the
eye FFD space warps and create morph targets.
Then you could apply the Morpher modifier to the
original FFD and use the copies as targets to get
different eye shapes. You could also apply Morpher
on the body mesh to get eyebrow deformations,
then wire the two morphers together so that when
the brows move, the eyes do as well.

Rigging Wrist Twist

Currently, if you want to twist the forearm bones,
you have to manually animate the wristTwist
custom attribute on the handLCTRL object. To
make the wrist twist occur automatically, you can
set up a function to cause the wrist twist bones to
rotate when the hand control is rotated around
the X axis.

This task will requires some advanced mathematics
and scripting. You will learn about these tools in
this lesson.
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Create a custom attribute to control automatic
twisting:

You already have a manual twist variable on each
hand control. To make the wrist rig completely
versatile, you will set up a new custom attribute
called autoTwist. When autoTwist is set to its
maximum value of 100, the wrist bones will
respond 100% to the rotation of the hand control.
In other words, the wrist twist will be 100%
automatic. When autoTwist is 0, the wrist twist
bones will not respond to the hand control at
all. Intermediate values will cause the wrist twist
bones to respond to a greater or lesser degree.

1. Open the file char rigging07.0.max.

[

N

This file contains the rig from previous lessons.
Select handLCTRL, the shape around the wrist.

Go to the Modify panel.

Choose Animation menu > Parameter Editor.

ok woN

In the Parameter Editor dialog > Attribute
rollout > UI Type group, name the custom
attribute autoTwist.

6. On the Atttribute rollout, in the Add To Type
group, choose Selected Object’s Current
Modifier from the drop-down list, then in the
Add/Edit/Delete group, click Add.

The new autoTwist attribute appears on the
Modify panel’s Custom Attributes rollout.

Note: The Add button is not available with
Selected Object’s Current Modifier unless the
Modify panel is active.

Later, you will use this custom attribute to
determine whether automatic twisting should
take place.

Next, you will set up the automatic twist
function. At first glance, setting up automatic
twisting would seem to be a simple matter of
wiring the hand control’s X rotation to the wrist
twist bones’ X rotation. However, this will not
give the desired result.

The hand control is not linked to any objects
in the scene, and therefore any rotation on the
control is calculated in world space. This means
all rotation is recorded relative to the World
coordinate system. The wrist twist bones are
linked to the lower arm bone, so their rotation
is calculated in local space, relative to the lower
arm bone.

If you move and rotate the hand control so the
character’s hand is posed near its waist, the
rotation axes will be oriented differently than
they are when the character’s hand is straight
out from the body. The hand control’s local X
axis will be in a completely different orientation
than the wrist twist bones” X axis, so any X
rotation passed from the hand control to the
wrist bones will be in the wrong orientation.

What you want to pass from the hand control to
the wrist bones is the hand control’s X rotation
in relationship to the lower arm, wherever it

is at the time you rotate the hand. To do this,
you must use a different method of calculating
rotation.

To understand the method you will use, you
must first understand Euler rotation, the
method you are currently using.



Understanding Euler Rotations

The rotations used in the rig so far are Euler
rotations. By default, the result of Euler rotations
is calculated by 3ds Max in XYZ order. That is,
when 3ds Max calculates rotation to play back the
animation, it performs the recorded X rotation,
then the Y, then the Z. If you were to perform these
rotations in reverse order, the result would not be
the same. For example, the object could rotate 90
degrees on X, then 30 degrees on Y, and finally 5
degrees on Z. This would be recorded internally
by 3ds Max as [90,30,5].

The most accurate way to see what an Euler
rotation is actually doing is to use the Gimbal
coordinate system for the Select and Rotate
transform. This will show you how the local
rotation axes are reacting to the current settings.

With the Gimbal coordinate system, you can see
that the use of Euler rotations can sometimes
produce a situation where the object will not rotate
around a particular axis. For example, suppose
you rotate an object by 85 degrees around its Y
axis. If you do this, and look at the axes with the
Gimbal coordinate system, you will find that the
X and Z axes are nearly on top of one another. At
this point, rotating around either X or Z would
produce nearly identical results. This condition is
called gimbal lock.

Rigging Wrist Twist

Gimbal rotated so X and Z axes are nearly coincident

Usually you don’t have to concern yourself with the
problem of gimbal lock, since 3ds Max can display
the rotation gizmo in a variety of coordinate
systems that let you rotate around an arbitrary
axis. However, it does illustrate the fact that many
different Euler [X,Y,Z] value sets can give you the
same result. This is also true when you rotate an
object by more than 360 degrees around one axis;
arotation of 0 degrees yields the same result as 360
or 720. In addition, when playing back animation
keys Euler rotation will go for the shortest distance
between two results, so the object might not rotate
the way you expect.

When you use a system other than Gimbal, you
are actually rotating on more than one axis at a
time, and 3ds Max is translating the rotation from
the coordinate system you are using to the Euler
[X,Y,Z] values. If you are using the world or local
coordinate system to rotate an object around a
single axis, the rotation values in Track View might
change on more than one axis track. For example,
if you rotate around the Y and Z axes, you might
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find that the X rotation value has changed in Track
View even though you never rotated around X.

Visually speaking, Euler rotation is sufficient for
most types of character animation. However,
when you need to know an object’s X rotation in
relationship to another object, these values will not
provide accurate information.

Understanding Quaternion Rotations

In 3D computer graphics, rotations are stored
internally as a set of four values called quaternions.
This method uses an axis pointing in a specified
direction in 3D space, plus a value specifies an
angle about that axis. Just like Euler has X, Y and Z
components, quaternions have 4 components: X, Y
and Z values for the axis, and then a W component
that specifies the angle about that axis. The main
difference then is that Euler rotations around the
X, Y and Z axes are added up in a specified order.
Quaternions are simply one rotation about any
axis specified, even if it is not lined up with a major
axis.

The Euler [90,30,5] rotation could be likened to

a quaternion [1,0,0,90] followed by a quaternion
[0,1,0,30] and then a quaternion [0,0,1,5].
However, these values are typically stored as one
quaternion that would be the result of combining
them into one axis that when rotated by the proper
amount, would give the same end result. This way
the object rotation is defined with one x,y,z and w
quaternion value at any time.

3ds Max stores quaternion values using the cosine
and other methods such as radians. Therefore,
while you might think the Euler rotation [0,0,90]
would be the same as quaternion [0,0,1,90]

3ds Max would actually store this quaternion

as [0,0,0.707,0.707]. See the MAXScript
documentation for more information describing
how 3ds Max stores quaternions internally.

The main reason for using quaternion rotation
is that it provides a more stable method for

calculating rotations than the Euler method.
With the Euler method, you can get to the same
result with many different values, and you can
sometimes encounter gimbal lock. Quaternions
do not suffer from these limitations. However,
quaternions are not as intuitive as Euler rotations.

Understanding Transforms and Matrices

In any 3D package, the program must store
basic information about an object’s position,
rotation, and scale. This data can be stored in a
mathematical structure called a matrix. A matrix
is a collection of numbers stored in a grid, or row
and column type of layout. For example, a 2x2
matrix has 2 rows and 2 columns, with a total of 4
numerical values stored.

2 1 021
3 0 0 1
0 2 1 0.5
011 2 1

Example of a matrix

In 3D software, all the data denoting an object’s
position, rotation and scale is stored in a 3x3 or
a 4x4 matrix, with 9 or 16 values respectively. In
3ds Max, a quaternion value is a series of four
values in the matrix.

A matrix has its own mathematical properties.
You do not have to understand everything there is
to know about matrices to use them, but you will
need the basic information provided here to use
the transform matrix in character rigging.

To understand how matrix mathematics works
in practice, consider an object placed at the XYZ
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position [20,30,10]. If you wanted to place the
object back at the origin of [0,0,0], you could
simply add to it the XYZ values of [-20,-30-10]. In
this sense, the set of values [-20,-30-10] provide
the inverse of [20,30,10].

If you wanted to find out how much an object was
offset from the origin, you could simply find out
its inverse. In addition, if you wanted to find out
how far away one object was from another, you
could add one object’s inverse to the other. This
concept is simple and obvious when working with
positions, but rotations are another matter.

In matrix mathematics, the inverseis a set of values
that sets the values back to the origin when it is
multipliedby the original set. With rotation, this
means you can multiply the inverse by the rotation
values to orient the object to world space.

An object’s rotation values in the matrix are always
stored relative to the world, even if the object is
linked to another object in the scene. As with the
position inverse example, you can find out one
object’s rotation relative to another by multiplying
the first object’s inverse by the second object’s
rotation matrix values. 3ds Max uses this method
to determine the linked object’s rotation offset
from its parent. The offset is the value displayed
in Track View. You can use the same technique

to find out the hand control’s relationship to the
lower arm bone, even though they are not linked
together.

Matrix multiplication follows a different set of
rules, so the inverse of rotation values is not
immediately obvious from the rotation you
would see in Track View, or from the quaternions
themselves. Fortunately, there is an inverse
function you can use in scripting to find this value.

Scripting Rotations

To set up an automatic wrist twist function, you
will need to apply a script controller to the first
wrist twist bone. Here, we will go over the parts
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of the script you will enter for the controller. Do
not enter any script lines until the procedure later
in this section.

First, you must use scripting to extract the lower
arm bone’s transform relative to world space.
Then you will find its inverse, and multiply that by
the hand control’s transform to find its transform
relative to the arm bone.

This line puts the inverse of the lower arm bone’s
transform in the variable matParent:

The next line puts the hand control’s transform in
the variable matHand.

And lastly, you multiply the two together to get the
value that tells you how much the hand control
has transformed in relationship to the lower arm
bone’s local space. The result is stored in the
variable matResult.

Now you can get the rotation value for this matrix
value, and put it in the variable rot.

This will return the quaternion values for the hand
control rotation relative to the lower arm.

Finally, you need to find out the rotation on the
X axis.

The previous line returns the Euler rotation with
an XYZ extract order. In some cases, you will want
to evaluate the rotation in a different axis order.
There will usually be one that will work well until
the arm crosses more than 90 degrees on another
axis. One will work regardless of how much the
arm is rotated. In this case, YZX ordering will give
you the most stable results.

In order to control the order in which the
rotation values are evaluated, you need to use
the quatToEuler function instead. This lets you
specify the rotation order. You pass in the order
as a number. 1 represents, XYZ, 2: XZY, 3: YZX,
4:YXZ, 5: ZXY and 6:ZYX. (See the MAXScript
documentation for a full list).
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To use quatToEuler to evaluate rotation with YZX
order:

This will return the Euler results in the order
[Y,Z,X]. However, the three values are still referred
to as X, y; and z, in that order. So, to get the X
rotation value, you will ask for the third value, the
Z.

In addition, the autoTwist attribute drives how
much the automatic twisting works. By default it
is at 100 percent, but as it drops to zero, the auto
twist falls off.

twist = twist * autoTwist / 100.0;

Finally, the wristTwist attribute can also be used to
add manual animation of the wrist twist over and
above the automatic twisting.

twist = twist + wristTwist ;

Then twist will have the final X rotation. However,
the value will be returned in degrees, while the
controller works with radians. In the Introduction
to Character Rigging (page 2-299) tutorial, you
learned how to convert values from degrees to
radians:

These lines comprise all the functions you will
need to create a script to set up automatic wrist
twist.

You have now worked through each step, and
you're ready to apply what you've learned to the
wrist twist rig.

Assign the script to the first wrist bone:

1. Select wristTwistL3BONE, the wrist twist bone
closest to the hand.

2. In the Motion Panel, expand the Assign
Controller rollout. Then expand the Rotation
controller for rotation, and highlight X
Rotation.

3. Click the Assign Controller button, and choose
Float Script from the dialog that appears.

4. In the Script Controller dialog, create a variable
named lowerArmLBone.

5. Click Assign Node and, in the Track View
dialog, expand the clavLBONE node
hierarchy until you locate and highlight the
lowerArmLBONE node.

6. Create a second variable named AandLCTRL
and assign it the handLCTRL node using the
same steps as before.

7. Create a third variable named auto Twist.

8. Click Assign Track and, in the Track View
dialog, expand the handLCTRL node hierarchy
until you locate and highlight the autoTwist
attribute (under the Attribute Holder node).

9. Create a fourth variable named wrist7Twist and
assign it the wristTwist custom attribute node
using the same steps as before.

10.Enter the following script in the Expression
window.

[
==

Cuwe | Dein | B

The last value calculated, the one stored in the
twist variable, will be taken by the script and
applied to the wrist bone’s X rotation.

11.Click Evaluate.

If you have entered the script correctly, the
value 0.0 will appear in the Result field.

If there is a problem with the script, an error
message appears in the white, Scripter line of
the MAXScript Mini Listener on the status bar.

12.Click Close.



Test the script:

1. Select handLCTRL. In the Modify panel, set
autoTwist to 100.

2. Rotate handLCTRL around its local X axis.

The wrist twist bone closest to the hand should
rotate with it.

If you need to change the script, you can
right-click the X Rotation track in the Assign
Controller rollout and choose Properties from
the pop-up list.

Wire the remaining wrist twist bones:

Now you will wire the remaining wrist twist bones
to wristTwistL3BONE so they will rotate by a
fraction of its rotation.

1. Select wristTwistL3BONE.

2. Right-click the object, and choose Wire
Parameters from the quad menu. Wire
wristTwistL3BONE’s X rotation to
wristTwistL2ZBONE’s X rotation. On the right
side of the Parameter Wiring dialog, enter the
expression X_Rotation * 0.5, then click the
right arrow and Connect.

This will cause wristTwistL2ZBONE to rotate by
half of wristTwistL3BONE’s X rotation.

3. Wire wristTwistL3BONE’s X rotation to
wristTwistLIBONE’s X rotation, using the
expression X_Rotation * 0.25.

The wrist twist rig is now complete.

The result of rigging both wrist twists can be
found in the file char_rigging07.1.max. A short
animation has been applied to the character’s
arm to demonstrate the automatic twisting
action.
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The file char_rigging advanced.max contains
a shoulder pad rig that uses quaternions and
a script controller to automatically move

a shoulder pad up and down according to
the arm’s movements. To see the script that
controls the shoulder pad, select PadLBone
or PadRBone. On the Motion panel > Assign
Controller rollout, highlight Y Rotation, and
right-click to choose Properties from the
pop-up menu.
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Cleaning Up

At this time the basic rig and control structure is
complete. Feel free to add more features such as

finger controls and such based on the techniques

you have learned.

However, before passing this off to an animator, it
would be good to clean up the file and make named

selection sets for various parts of the character.

Create selection sets:

1. Open char rigging08.0.max from the ltutorials|
character_animation|character_riggingfolder.

As you can see, there are many objects in the
scene. Helpers, IK goals, space warps, the
meshes, bones and the controls for the rig.
You'll create selection sets for each object and
hide everything that needs to be hidden.

2. Choose Tools menu > Selection Floater.

This floating selection window allows you to
see and select multiple objects at once.

3. In the List Types group, click None to turn off

all the types, and then turn on Helpers and
Space Warps.

All the helper and space warp objects now
appear in the list.

4. In the bottom left of the dialog, click All to
select all objects displayed in the list. Click the
Select button to select them.

5. Create a selection set called internalJunk. Hide
all the selected items.

6. In the Selection floater, turn off Helpers and
Space Warps, and turn Geometry. Select all
the objects listed, and created a selection set
calledgeometry.

7. In the Selection floater, use the Shapes option
to select all shapes, and create a selection set
called controls.

8. Change the filter to only show Bone Objects.
Select all the bones. Create a selection set called
bones.

You or the animator can now easily select all of
the controls, mesh or bones for the character to
hide or show them, or freeze them.

To clean it up even more, you can also hide the
body geometry but leave the eyes.

A cleaned-up version of the character can be found
in the file char rigging08.1.max.



You can use placementCTRL to move the entire
character into position for a shot. Normally this is
not animated, except to pop into a start position
from one shot to another. If you rotate it, you’ll
have to rotate the head and neck also since they
are rotation independent.

During normal animation, you would block

in animation with ApC7RL. Then you would
animate f00tLCTRL and f0otRCTRL as well as
the knee controls to make the legs follow. If the
character was on a swing or if you needed to
quickly adjust both feet together, you could use
groundCTRL.

For the spine, you can both move and rotate
spinelopCTRL and animate its stretchiness. If
you need to offset just the bottom of the hips for
something resembling a hula-hoop motion, you
can use spineBotCTRL to move and rotate only
the bottom of the spine and hips.

The handLCTRL and handRCTRL controls let you
position and rotate the hands and arms. By default
they will move along with the spine, but if you
want locked-down IK, you can set them to World

Rigging a Shoulder

mode. There is also a wristTwist attribute to help
with skin issues near the hand. The elbow controls
set where the elbow of the arm is pointing. The
shoulder controls can be moved to let the character
shrug or reach.

The neck, head and hair are all FK controls, and
can simply be rotated. The eyes have a master
object, eyeCTRL that allows you to make the
character look in a specific direction, as well as
independent L and R eye controls to allow the
character to go cross-eyed.

Rigging a Shoulder

When animating a rigged character, many
subtleties of movement are possible. To make the
animation as natural and realistic as possible, it

is necessary to animate the character’s shoulder
when its arm moves. Otherwise, the character will
appear stiff while going through its motions.

In this lesson, you will set up an advanced rig for
a character’s shoulder. When you move the arm
with the wrist control, the shoulder will respond
by rotating slightly to accommodate the arm’s
movement. With this type of rig, your character’s
arm and shoulder movements will look natural
and realistic without your having to animate every
shoulder movement individually.

The shoulder is one of the more complex areas

of human anatomy. It involves several bones and
muscles that move and slide in complex ways, that
vary on the arm position.

While this is a simplification of how the true
anatomy works, it yields a very good result, with
minimal work. In addition, the rig will give you the
ability to manually adjust the shoulder if necessary.

You will also learn how to set up a shoulder pad
that rotates vertically when the arm reaches a
specified rotation. You can use the pad to provide
additional control over the shoulder skin. This
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technique is particularly useful for characters that
have large shoulders, or for those wearing armor
or padded clothing.

Before doing this lesson, you should be familiar
with intermediate character rigging tools, such as
those covered in the lessons Rigging the Legs and
Feet (page 2-349) and Rigging the Arms (page
2-371).

Prepare the scene:

To create the shoulder rig, you will start with a
scene that contains arm bones and two control
objects.

1. Open the file tut_shoulder rig01.max.

2. Press the H key to display the Select by Name
dialog and see the list of object names.

The bones are named ClavLfBone,
UpperArmL{Bone, LowerArmLfBone and
WristL{Bone respectively. The two control
objects are HandLfCTRL and ElbowLfCTRL.

3. In the Select by Name dialog, turn on Display
Subtree.

The indented listing shows you that the arm
bones are linked in sequence from the clavicle
(shoulder bone) to the wrist, as is usual with a
set of standard bones. No custom linking or
controls have been assigned to the bones at this
point.

4. Close the Select by Name dialog.

Set up the basic controls:

Now you will set up the basic IK chains and linked
controls for the arm.

1. Select ClavLFBone.

2. Choose Animation menu > IK Solvers > HI
Solver, and click UpperArmLfBoneto create an
IK chain from the clavicle to the upper arm.

3. Name the IK chain IKChainClav.

4. Create another HI solver from the
UpperArmLfBoneto the WristLfBone. Name
this chain IKChainArm.

5. E Link /KChainArmto HandLfCTRL, the
shape at the wrist.

Moving the control shape will now animate the
arm.

6. Select /KChainArm, and go to the Motion
panel.

7. In the IK Solver Properties rollout, click
the button under Pick Target, and pick
ElbowLfCTRL, the point helper behind the
arm.

This will cause the elbow to always point in the
direction of EIbowLfCTRL.

Duplicate the arm chain:

Next, you will duplicate the bones in the arm
chain. To understand why you are doing this, you
need to know how the shoulder rig will operate.

Our goal is to make the clavicle bone will rotate
automatically based on the arm rotation. To
accomplish this, you will need to cause the clavicle
bone to continually point at a location in the
middle of the upper arm bone as the arm rotates.

Your first response to this challenge would
probably be to use a Look-At constraint to

aim ClavLfBone at some location on the
UpperArm. However, because UpperArmLfBone
is linked to ClavLfBone, you cannot do this.



UpperArmL{Bone is a child of the ClavLfBone, so
its rotation is dependent on the clavicle. If you then
made the clavicle rotate based on the upper arm,
you would create a dependency loop. 3ds Max will
not allow you to create such a loop.

To get around this limitation, you’ll create a
duplicate chain of arm bones without an IK chain
on the clavicle. Then you will put a Look-At
constraint on the clavicle to cause it to look at
the middle of the upper arm. Then you will use
a series of controls to make the original clavicle
follow the new clavicle.

This setup will get around the dependency loop
while still giving you complete control over the
shoulder. The setup is somewhat complex, but
once you go through it once, you'll have a better
understanding of how it operates.

1. Select all the bones in the arm.

Tip: You can quickly select all the bones in
the chain by double-clicking the root bone
ClavLfBone.

2. Hold down the SHIFT key and move the bones
on the Z axis to make a duplicate chain above
the existing one. In the Clone Options dialog,
choose Copy and click OK.

3. Name the bones as follows:
« ClavLfBone2
+ UpperArmLf{Bone2

10.
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+ LowerArmL{Bone2
« WristLfBone2

In the final rig, these bones will occupy the
same locations as the original bones. You have
moved the bones away from the original bones
simply to make it easier to set up this part of
the rig.

To make it easier to tell which chain is which,
you will change the color and size of the new
bones.

. Choose Character menu > Bone Tools, and use

the Bone Tools dialog to change the color of the
new bones to red.

. In the Bone Tools dialog, turn off the fins, and

lower the Width and Height settings to 5.

To prevent the dependency loop from occurring
on this set of bones, you will not create an IK
solver from the clavicle to the upper arm. The
only IK solver in this chain will be from the
upper arm to the wrist.

Create a HI solver from UpperArmLfBone2
to WristLfBone2. Name the new IK chain
IKChainArma2.

. On the Motion panel, set the target for the

swivel to ElbowLfCTRL.

Note: Because EIbowLfCTRL is currently below
the chain, this will cause the arm to bend down
slightly as the elbow points at the helper.

Now you can move the new chain back to the
original position.

& Align ClavLfBone2with ClavL{Bone.

. _.! Align IKChainArm2with IKChainArm.

Géb Link /KChainArm2to HandLfCTRL.

At this point, you have two working arm
chains, the original with an IK chain for the
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shoulder, the other without an IK chain.
Moving HandLfCTRL will move both arm
chains identically.

11.Save your work as my_shoulder_rig02.max.

The file tut_shoulder rig02.max shows the
results so far.

Create the look-at targets:

When animating the rig, you want to be able

to blend between aiming the clavicle straight,

and aiming the clavicle at the spot on the upper
arm. To achieve this, you will set up a Look-At
constraint for the new clavicle, and create two
targets for it. One target will sit at the end of the
clavicle’s original location, and will not move. The
other will sit halfway down the upper arm.

Here, you will create and position the look-at
targets. Later, you will set up further controls to
use with the constraint.

1. In the Top Viewport create a Point helper. Turn
on the Box and Axis Tripod options for the
helper.

The box and axis tripod will enable you to see
the effects of rotating the point helper later on.

2. Name this helper ClavLfAimer.

3. ﬁ] Align ClavLfAimerwith ClavL{Bone.

This helper will aim the clavicle by looking at
one of two look-at targets, or a blend of the two
targets.

4. Copy and move the helper on the X axis.
Position this second helper near the ends of the
clavicle bones.

5. Name the helper ClavLfAimTgtStable.

This helper will become the look-at target for
aiming the clavicle in its original orientation.

6. On the Modify panel, turn off the Axis Tripod
for the helper, and make it a little smaller.

7. Copy the helper on the X axis again, and name
it ClavLfAimTgtMoving. Position the helper
near the middle of the upper arm.

This helper will become the look-at target for
pointing the clavicle at the middle of the upper
arm bone.

You should now have three helpers, all aligned
on the X axis.

Set up the Look-At constraint:
1. Select ClavLfAimer, the first helper you created.

2. Choose Animation menu > Constraints
> LookAt Constraint. Click the
ClavLfAimTgtStable helper.

This sets up the stable target at the end of the
clavicle as the first look-at target.

3. Choose Animation menu > Constraints >
LookAt Constraint again, but this time pick
ClavLfAimTgtMoving as the target.

This adds the target in the middle of the arm as
the second Look-At constraint.

4. On the Motion panel, click the Rotation button
at the bottom of the PRS Parameters rollout.

5. In the Rotation List rollout, double-click the
LookAt Constraint listing to make it active.

In the LookAt Constraint rollout, you can
see that the two targets are listed, each with a
Weight of 50.



Note: If you accidentally pick a wrong target,
you can delete it by highlighting the target on
the list and clicking Delete Look-At Target.
Then you can add the correct target by clicking
Add LookAt Target and clicking the correct
target. If you do this, be sure to turn off Add
LookAt Target when you have finished.

6. Change the viewport display to wireframe
mode by right-clicking the viewport label and
choosing Wireframe from the pop-up menu.

In wireframe mode, you can see the connecting
line between ClavLfAimer and the targets,
indicating that the target at the start of the
clavicle is set to look at the two targets.

7. In the Look-At Constraint rollout, turn off
Viewline Length Absolute.

This makes the connecting line the same length
as the distance between the constrained object
and the target, rather than the length specified
by the Viewline Length parameter. This will
make it easier to see what is happening with the
constraint.

Link the look-at targets:

1. Select ClavLfAimTgtMoving, and link it to
UpperArmLfBone2. Make sure you link it to
the second upper arm bone you created (the red
one), and not to the original upper arm bone.

This will cause the moving helper to move
when the upper arm moves.

Note: You were instructed to switch to wireframe
mode because it is easier to select the second set
of bones in this mode. You can switch between

Wireframe and Smooth & Highlights modes at

any time during this lesson, as you prefer.

2, E Link ClavLfAimTgtStable to

ClavL{Bone2.
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Since ClavL{Bone2 will not move during the
animation, this will keep this target from
moving.

You can now test the aim by moving the
HandLfCTRL object. You will see the aim
helper aiming between the two targets. Undo
any movements before continuing.

3. Save your work as my_shoulder_rig03.max.

The file tut_shoulder rig03.max shows the
result of this setup.

Set up the clavicle rotation:

The next step is to make the original clavicle’s IK
chain rotate with the aimer helper. This will cause
the clavicle to rotate about half as much as the
upper arm.

You could link the clavicle’s IK chain directly to the
aimer helper, but you will have more control over
the rig if you link a control shape to the helper,
then link the IK chain to the control shape.

1. In the Left viewport, create a NGon shape
with a Radius of about 20. Name the object
ShoulderLfCTRL.

2. ﬁj Align this control with /KChainClav.

3. E Link ShoulderLfCTRL to ClavLfAimer.

This will cause the shoulder control to move
with the aimer helper.
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4, E Link /KChainClavto ShoulderLfCTRL.

Now the IK chain is a child of the control shape,
which is a child of the aimer helper. When the
aimer helper looks in different directions, the
IK chain will rotate, in turn rotating the clavicle.

Next, you need an overall control for the entire
arm. This is the control you would link to

the spine if the arm were part of a complete
character rig.

. Create a helper object that is larger than the

aimer helper, and name it ArmLfStart. Align it
with the pivot point of either one of the clavicle
bones.

. E Link ClavL{Bone, ClavLfBone2 and

ClavLfAimerto ArmLfStart.

. Save your work as my_shoulder_rig04.max

before continuing.

The file tut_shoulder_rig04.max shows the
result of this setup.

. Test the rig by moving HandLfCTRL.

As you move the hand control, both the red
and gray bone structures follow it. The aimer
helper points between the helper linked to the
red upper arm, and the helper at the end of
the red clavicle. The gray clavicle points in the
same direction as the aimer helper.

Note: When apply the Skin modifier to a
double-bone rig such as this, you would use the
gray bones, but not the red ones. The red bones
are there simply to provide assistance with the
rig, and are not intended for skinning.

. With the arm bent, move ShoulderLfCTRL.

Because the IK chain is linked to this control,
you can move the shoulder manually by moving
this control.

10.Undo any changes you have made since saving

the file, or reload my._shoulder_rig04.max or
tut_shoulder_rig04.max.



Control the weight of each look-at target:

The shoulder rig in its current form would provide
enough control over the shoulder for many
different types of animation. However, you can
take it a step further and create a custom attribute
that allows you to aim the clavicle more at one
look-at target than the other.

To do this, you will create a custom attribute on
the shoulder control, and wire it to the weights of
the look-at targets.

1. Select ShoulderLfCTRL.

Note: If you have previously copied the
Modifier-Attribute Holder.ms script to your
StdPlugs|Stdscripts folder, you can apply the
Attribute Holder modifier to the object. If you
do this, you will be able to add the custom
attribute to this modifier rather than the
object’s base level.

2. Choose Animation menu > Parameter Editor.
In the Parameter Editor dialog, name the
parameter autoAim, and leave the range set to
the default values of 0 to 100.

Note: If you have applied the Attribute Holder
modifier, you can also choose Selected Object’s
Current Modifier from the Attribute rollout >
Add to Type drop-down menu.

3. Click Add to add the custom attribute to
ShoulderLfCTRL.

The autoAim custom attribute will control the
weights of the targets. When one target is set to
100 and the other is 0, the target with the weight
of 100 will be in full force.

4, Right-click ShoulderLfCTRL, choose Wire
Parameters from the quad menu. From
the pop-up menu, choose Object (Ngon) >
Custom_Attributes > autoAim.

5. Click ClavLfAimer, and choose Transform >

Rotation > LookAt Constraint > Look AtWeight
0 from the pop-up menu.

Rigging a Shoulder

6. In the Parameter Wiring dialog, enter 100 -
autoAim in the expression area at the lower
right of the dialog.

LookAtWeight 0 refers to the first target you
picked when setting up the Look- At constraint.
This is the stable target at the end of the
clavicle. Because the custom attribute is named
autoAim, you want it to set a weight on this
target of 0 when autoAim is 100, and a weight
of 100 when autoAim is 0. For this reason, you

must enter 100 - autoAim to get the right effect.

7. Click the arrow that points to the right, and
click Connect.

8. Repeat the process to wire autoAim to

ClavLfAimer’s LookAt Weight 1. This time,
leave the expression as autoAim.

LookAt Weight 1 refers to the moving target.
You want the weight of this target to be in full
force when autoAim is set to 100, so you want
this value to match autoAim.

9. Select ShoulderLfCTRL, and set autoAim to
60.0.

A value of 60 works well for arm actions within
the normal range of motion.

10.Save the scene as my_shoulder_rig05.max.
The file tut_shoulder_rig05.maxhas the final
version of the look-at shoulder.
The shoulder rig is complete. These controls
allow you to do the following with this rig:

+ Move HandLfCTRL to bend the elbow and
cause the clavicle to rotate slightly to follow
the arm.

397



398 Chapter 7: Bones & IK

+  Move ShoulderLfCTRL to manually position
the clavicle.

+ Animate the autoAim value to cause the
shoulder to follow the upper arm to a greater
or lesser degree.

You can attach this arm rig to any full-body
character rig by linking ArmLfStart to the
character’s spine bones or controls.

Rigging Finger Curls

You can rig a character’s hand in a variety of ways.
This tutorial will show you how to rig a hand so
you can curl the fingers individually, and create
believable animation on the hand.

A hand can achieve many complex movements,
and care must be taken to set up a hand rig that will
accommodate all ranges of motion. This tutorial
uses a script that provides additional options for
creating and animating custom attributes beyond
the built-in tools.

This tutorial also uses a modifier script so the
custom attributes can be held in a modifier rather



than at the object’s base level. It allows you to store
presets for custom attributes, making it easy to
reuse hand poses at any time during the animation
process.

Although it is possible to rig a hand without

the aid of scripts, the script used in this tutorial
makes it easier and faster to get the end result.
Using MAXScript tools for character rigging can
give you additional options and make for a more
user-friendly character for animators to use.

Install the custom modifier:
You will begin by installing the custom modifier.

1. Copy the file PEN Attribute Holder 2.msto
the 3dsmax8|scriptslstartup folder.

The PEN Attribute Holder 2 scripted modifier
is designed as a holder for custom attributes
that provides an extended tool set for the
animator. It is useful for hands because it allows
you to store presets for the custom attributes
and share them with other PEN Attribute
Holder 2 modifiers via a save, load and merge
function. The modifier also allows you to place
custom attributes on the modifier, rather than
at the object’s base level. You will learn how to
use this modifier in this lesson.

2. If 3ds Max is running, exit the program.
3. Start 3ds Max.

Because the script is in the startup folder, it is
loaded automatically when you start 3ds Max.
Next, you will check that the script has been
properly installed.

4, Create a sphere in any viewport.

5. On the Modify panel, look in the modifier list
for the modifier PEN_ Attribute_Holder_2.

If the modifier doesn’t appear on the list, check
that the script is in the correct folder, and
restart 3ds Max.

Rigging Finger Curls

Add the modifier to the control object:

1. Open the file tut_handrig start.maxfrom the
|tutorials|character_animation|character_
rigging folder.

This file contains a character called Gonzo. He
is already fully rigged, except for the hands.
Gonzo has just two fingers and a thumb. The
technique you will use for this type of hand can
be extended for use with hands with more than
two fingers.

2. Hide all objects except the right hand bones
and the control object for the right hand. The
control object is a shape containing the word
Hand.
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one for splaying the index and baby fingers
apart, and three for the thumb’s movements.

Run a script to create an interface:
1. Select Gonzo_CNT_Rhand, the control object.

2. Choose MAXScript menu > Open Script, and
open handDef.ms.

3. On the MAXScript window, choose File menu
> Save As, and save the file as my_handDef ms.

4. On the MAXScript window, choose File menu
> Evaluate All

This adds a custom attribute to the
PEN_ Attribute_ Holder 2 modifier called

3. Select the right hand control object, named Index 01.
Gonzo_CNT_Rhand. !

4. Apply the modifier PEN_Attribute_ Holder_2 W ? | d’E\n| [@| @| T |
to the control object. |I3|:|n2|:| CHT Bhand .
For the purpose of rigging, the fingers on the —
character’s hand are called the index finger, el L j

baby finger and thumb. Aside from the fewer
number of fingers, the hand will work much Editable Spline
like a human hand. To best understand how the
rig will work, you can compare the rotational
limits to your own hand, looking at your index
finger, pinky finger, and thumb.

The index finger has three joints. The base joint
has two axes of rotation, up and down and side
to side. The middle and end joints only have | W |58 | &
one axis of rotation. The pinky (baby) finger
is much the same, but its base joint begins its
rotation farther inside the hand.

[| + Author
i+ Fresets [i
|- Hand Contrals |

The thumb has the most complex set of possible
movements. Its base joint has three axes of
rotation that give it a greater range of motion Index 01:[O0 2
than the other fingers. The other two joints of
the thumb have just one axis of rotation.

You will need to edit this script to add eight
more custom attributes to the modifier.

To create an interface that can accommodate
most of the ranges of motion for the hand, you
will need two spinners for the index finger’s
rotation, three for the baby finger’s rotation,
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Edit the script:

w| @] & @@ T
[Genzo_CNT_Rhand B
Maodifier List M

1. In the MAXScript window, look through the
script.

The first function, fn getDefFn, doesn’t need to
be edited. It is there to get the custom attribute
once you have added it and want to update it.
This function only returns a definition with the
name "Hand Controls" on the first modifier of
any selected object.

E ditable Spline

The second section of the script is the attribute
definition that you will be editing and adding
to the object.

s RIETR - R

2. Look for the following lines in the script:

The parameters section adds a variable that
can be used on the rollout. The rollout section i
creates the rollout with the parameter called
Index 01. To add more spinners, you will
edit this part of the script. For each spinner, E
you will add a line under parameters mainP
rollout:mainR and rollout mainR "Hand
Controls".

Author |
i+ Presets [i
Hand Controls |

[ndex EI'I:|I:|_|:| ﬂ
[ndes 02 | (il0] ﬂ

3. Copy the line Index01 type:#float uizindex01,
and paste it to the next line.

4. Change /ndex01 to Index02, and us:index01! 1.
to uizindex02.

Add the remaining custom attributes:

Copy the line Index02 type:#float uizindex02,
and paste it seven more times.

2. For each of the custom attributes listed below,
change Index 02 to the custom attribute name.
When entering a new variable name, use the
same capitalization and spacing as the variable
you are replacing. For example, for the first
variable listed, replace index02 with baby01,

7. Remove the two hyphens from the start of the Index02 with Baby01, and /ndex 02 with Baby
line --redefine:handDef. This removes the 0l.
comment markings and allows this line to
evaluate. This line should be commented the

5. Copy the line spinner index01 “Index 01:”
range:[-30,100,0] fieldWidth:50, and paste it
to the next line.

6. Change index01 to index02, and /ndex 01 to
Index 02.

first time you run the script, then it should be * Baby 01
run each time you run the script again. + Baby 02

. Choose File Menu > Evaluate All + Thumb 01
The Modify panel now contains two spinners, + Thumb 02

Index 01 and Index 02.

« Thumb Roll
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+ Cup
Splay

3. Copy the line spinner index02 “Index 02:”

range:[-30,100,0] fieldWidth:50, and paste it
seven more times.

. For each of the custom attributes listed above,

change Index 02 to the custom attribute name,
matching spacing and capitalization.

This portion of the script should look like the
following code:

. On the MAXScript window, choose File menu

> Evaluate All.

The nine attributes appear on the Modify panel.

|- Hand Controls |

Index O1: W ﬂ
Index 02 IF ﬂ
Baby 01:[00 3]
Baby 02 IF ﬂ
Thurnb 01: IF ﬂ
Thumb 02: W ﬂ
ThurnbFall: Wﬂ
Cup:[00 2

Splay: IF ﬂ

. If you have difficulty getting the script to work,

you can load the script handDefFinal.ms and
run the script.

Tip: With this script, all the custom attributes
have been given the same range of values, -30
to 100. This range is suitable for finger curls,
but too large for other actions such as Splay,
which spreads the fingers apart. Instead of
spending the time to figure out each custom
attribute’s exact range, you will use expressions
to limit rotation for some of the bones’ axes.
For example, when wiring the attributes, you

can multiply a custom attribute by 0.5 or 0.4
to reduce the value passed on to the bone’s
rotation axis. This approach gives you more
flexibility, as you can easily experiment with
different expressions to get the right wiring for
your character’s hand. You will see how this
works when you wire the custom attributes
later in this lesson.

7. On the MAXScript window, choose File
menu > Save As, and save the script as
my_handDefFinal.ms.

This script can be altered for use with other
projects. The first time the script is run, be sure
to comment out the line redefine:handDef by
placing two hyphens in front of it.

When you use a script to create custom
attributes, you can use any MAXScript
command and interface item. This allows far
more flexibility in setting up complex controls
for a character then you can achieve with the
built-in Parameter Editor tool.

8. Close the MAXScript window.
9. Save the scene as my_handrig_02.max.

You can find a version of this scene in the file
tut_handrig 02.max.

Zero out the bones' rotation:

List controllers are a way of layering transforms. A
list controller adds up all the controllers in the list
to create the final transform for the object.

When a list controller is applied to an object, the
first controller on the list stores the initial values
for the transform. Then a subsequent controller
can be used to add to the value of the transform.

For example, the first controller applied to the
rotation transform holds the object’s original
rotation values, such as any rotation applied to
pose the object. The second controller starts off
with a value of [0,0,0]. This is the controller that



will hold any animation that differs from the
original pose.

When a list controller is applied to a bone, the
second controller gives you a set of values to which
you can wire parameters without affecting the
current pose. To learn more about list controllers,
do the lesson Using List Controllers (page 2-321)
in the Introduction to Character Rigging (page
2-299) tutorial.

You can add a list controller manually to each bone
with commands on the Motion panel, but you can
perform this task more quickly with a script.

1. Select all the bones in the hand.

2. Choose MAXScript menu > MAXScript
Listener to open the listener.

161 MAXScript Listener [ = ]|

File Edit Search MacroRecorder Help

<AttributeDef:Hand Controls> |
true

0K

for x in selection do {x.rotation.controller = rotation_list())

0K

for x in selection do (x.rotation.controller.available,controller = euler_
oK

for x in selection do (x.rotation.controller.setActive Z)

<AttributeDef:Hand Controls»
rrue
0K

4 | oW

The results from the previously run script
appear in the window. Next, you will enter
three lines of script to set up the Rotation List
controller on each selected bone.

3. Enter the following line in the listener, and
press ENTER.

This line applies the Rotation List controller to
the Rotation transform for all selected objects.
If the line executes correctly, the word OK
appears on the next line.

4. Enter the following line in the listener, and
press ENTER.

This line changes the resulting Available
controller to a Euler XYZ controller for all
selected objects.
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5. Enter the following line in the listener, and
press ENTER.

This line makes the second Euler XYZ
controller the active controller for all selected
objects. This means that any animation rotation
of the object will be added to that controller.

loix
Fle Edit Search MarroRecorder Help
oK |
for % in selection do (x.rotation.controller.sethctive 2)
0K
0K
0K
<Attributebef:Hand Controls>
true
[
for x in selection do (x.rotation.controller = rotation list{})
oK
for x in selection do (x.rotation.controller.availsble.controller = euler_
0K
for % in selection do (x.rotation.controller.sethctive 2)
0K
4 | H

6. Close the listener window.

If you want to check how the script lines have
affected the bones, select one bone and go to the
Motion panel. In the Assign Controller rollout,
you can see that the Rotation List controller
has been added to the bone, and there are

two controllers below it, both Euler XYZ
controllers. The second Euler XYZ controller is
currently active.
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|- &zzign Controller |
=[] Transfarm : Fosition -
..... i#)[j+f| Fosition : Pasition
-2 [[E] Rotation : B otatic

L Euler #v< : Ev
- Euler 2 By

e[| B asilabilie
..... (Fee W RIgHES

ol | »

i+ PRS Parameters [i
|- Rotation List |

-

| weight |
100.0
100.0

Layer
Euler v
-xEuler #vE

7. Save the scene as my_handrig_03.max.

You can find a version of this scene in the file
tut_handrig 03.max.

Wire the finger curls:

Now you will wire the bones’ rotation values to
custom attributes. Wiring connects two parameter
in the scene so you can control the value of one
with the other.

Note: If you are not familiar with the process

or parameter wiring, do the Wiring a Custom
Attribute (page 2-317)lesson in the Introduction
to Character Rigging (page 2-299) tutorial.

When rigging a character, you would ordinarily
take a few moments to work out the best rotation
axes for each custom attribute. To do this, you can
change the Reference Coordinate System to Local,
then rotate each finger bone to determine the axes
affected by each hand pose.

With the Gonzo character, the fingers curl toward
the palm when rotated around the Y axis, and
splay apart when rotated around the Z axis.

Note: There is no need to perform these tests

on the Gonzo character; the rotation wiring is
provided for you in this lesson. However, you can
do so if you wish. If you rotate any of the bones
to check the rotation axes, make sure you undo
any rotations you created before continuing with
this lesson, or reload my_handrig 03.max or
tut_handrig 03.max.

You will start by wiring the index finger bones’
rotation. You will use three spinners to control
the index finger: Index 01, Index 02, and Splay.
In each case, you will wire one axis of the bone’s
second Euler XYZ controller to one of the custom
attributes on the hand control.

1. Select Gonzo_Bone_RIndex02, the base bone
on the index finger.

2. Right-click the bone and choose Wire
Parameters from the quad menu. From the
pop-up menu, choose Transform > Rotation
> Euler_XYZ (the second one listed) >
Y_Rotation.

3. Click Gonzo_CNT_Rhand (the control
object), and choose Modified Object >
Pen_ Attribute_Holder 2 > Hand Controls >
Index01.

The Parameter Wiring dialog appears with the
bone’s Y rotation on the left, and the custom
attribute on the right.

4. On the Parameter Wiring dialog, replace
Index01 on the left with degtorad(Index01).

This expression converts Index01 from degrees
to radians, which is the angle unit used by
objects to calculate rotation. For information
on the usage of the degtorad function, see the
lesson Wiring a Custom Attribute (page 2-317)
in the Introduction to Character Rigging (page
2-299) tutorial.



5. Click the left arrow at the center of the dialog to

make the custom attribute control the bone’s
Y rotation, and click Connect. Close the
Parameter Wiring dialog.

. To test the connection, select Gonzo_ CNT_
Rhandand go to the Modify panel. Change the
value of spinner Index 01.

The base bone on the index finger should rotate
as you change the spinner value.

Now you will wire the rest of the index finger
and pinky bones for the curling motion. For
all steps that instruct you to wire parameters,
be sure to wire from the bone > Transform >
Rotation > Euler_XYZ (the second one listed)
> specified rotation, to Gonzo_CNT_Rhand >
Modified Object > Pen_Attribute_Holder 2 >
Hand Controls > specified custom attribute.
In each case, add the degtorad function to the
expression on the left side of the Parameter
Wiring dialog, then click the left arrow and
click Connect.

. Wire Gonzo_Bone_RIndex03’s Y Rotation to
Index02.

. Wire Gonzo_Bone_RIndex04’s Y Rotation to
Index02.

The spinner Index02 now controls the rotation
of the last two joints on the index finger. You
could create two spinners to control the last
two joints of the finger, but this is often not
necessary.

. Repeat these steps on the baby finger

bones, wiring Gonzo_Bone_RBaby02’s

Y Rotation to the custom attribute

Baby01, and Gonzo_Bone_RBaby03 and
Gonzo_Bone_RBaby04’s Y Rotation to Baby02.

Test the wiring by selecting Gonzo_CNT_
Rhand and changing the spinner values for
Index 01, Index 02, Baby 01, and Baby 02. Reset
all spinners to 0 before continuing.

10.Save the scene as my_handrig_04.max.

Rigging Finger Curls

You can find a version of this scene in the file
tut_handrig 04.max.

Wire the finger splay:
1. Wire Gonzo_Bone_RIndex02’s Z Rotation to

the Splay parameter. Change the expression to
degToRad(Splay * 0.5).

This will reduce the rotation from the Splay
parameter by half before it is passed to the
pinky base bone. Using an expression to reduce
the value passed to the bone is similar to
reducing its range to -15 to 50, rather than -30
to 100. Using expressions to reduce the value
passed to the bone is a more flexible approach
than setting the range explicitly, as you can
easily change the multiplier 0.5 to another value
if you find you need the fingers to splay to a
greater or larger degree.

. Wire Gonzo_Bone_RBaby02’s Z Rotation to

the Splay parameter. Change the expression to
-degToRad(Splay * 0.5).

Placing a negative sign in front of the expression
will cause the baby finger to rotate in the
direction opposite the index finger.

. Test the wiring by selecting Gonzo_ CNT_

Rhandand changing the Splay value. The index
and baby fingers should rotate away from one
another when Splay is increased.
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4. Reset the spinner to 0 before continuing.

Wire the baby finger cupping action:

When you cup your hand to grasp an object, the
thumb rotates into the palm, and the bone inside
your hand below the pinky finger rotates slightly
to form the palm into a cup. In this procedure,
you will wire the pinky finger’s hand bone to the
Cup spinner, so this part of the hand can achieve
a cupping action when the Cup parameter is
increased.

1. Select Gonzo_Bone_RBaby01, the hand bone
below the pinky finger.

2. Wire Gonzo_Bone_RBaby01’s X Rotation
to Cup, and change the expression to
degToRad(Cup * 0.2).

Tip: If you leave the Parameter Wiring dialog
open, you can do the next step by highlighting
the Y Rotation listing on the left, rather than
going through the wiring pop-up menus.

3. Wire Gonzo_Bone_RBaby01’s Y Rotation
to Cup, and change the expression to
degToRad(Cup * 0.4).

4, Test the wiring by selecting Gonzo_ CNT_
Rhand and changing the Cup value. The baby

finger should rotate slightly inward toward the
palm when Cup is increased.

5. Reset the spinner to 0 before continuing.
6. Save the scene as my_handrig_05.max.

You can find a version of this scene in the file
tut_handrig 05.max.

Wire the Thumb controls:

The thumb bone inside the palm has the most
range of motion, and is the most complex in the
way it moves. This joint extends nearly to the
wrist, and has the ability to rotate around all three
axes of rotation. For this reason, the thumb is able
to rotate toward the palm to grasp objects, or move
out of the way so the hand can be completely flat.

To achieve this range of motion, you will wire the
thumb bone inside the palm in such a way that it
can rotate on all three axes. The remaining thumb
bones can rotate only around the Y axis.

In all, you will use three different custom attributes
for wiring the thumb: Thumb 01, Thumb 02, and
ThumbRoll. Thumb 01 will hold the Y rotation for
the thumb bone inside the hand, while Thumb 02
will hold the Y rotation for the last two bones. The



ThumbRoll custom attribute will hold the X and Z
rotation for the thumb bone inside the hand.

1. Wire Gonzo_Bone_ RThumb03’s Y
Rotation to Thumb02 with the expression
degtorad(Thumb02).

2. Wire Gonzo_Bone_ RThumb04’s Y
Rotation to Thumb02, using the expression
degtorad(Thumb02).

3. Select Gonzo_Bone_ RThumb01, the thumb
bone that is part of the palm.

4. Wire the Gonzo_Bone_ RThumb01’s Y
Rotation to Thumb01. Make sure you change
the expression in the lower left entry area to
degToRad(Thumb01) before connecting the
wiring.

You can leave the Parameter Wiring dialog open
to wire the remaining axes on Gonzo_Bone_
RThumb01, as they are all displayed on the
Parameter Wiring dialog at this time.

5. Wire Gonzo_Bone_ RThumb01’s X Rotation
to ThumbRoll, and use the expression
-degToRad(ThumbRoll).

The negative sign in front of the expression will
invert the X rotation to the opposite direction.

6. Wire Gonzo_Bone_ RThumb01’s Z Rotation
to ThumbRoll, using the expression
degtorad(ThumbRoll).

Gonzo_Bone_ RThumb02 does not need any
rotation of its own, so it is not wired to any
custom attribute. It simply follows the rotation
of Gonzo_Bone_RThumb01.

7. Test the wiring by selecting Gonzo_ CNT_
Rhandand changing the ThumbRoll value. The
thumb should rotate about its X and Z axes.

Rigging Finger Curls
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8. Reset the spinners to 0 before continuing.
9. Save the scene as my_handrig_06.max.

You can find a version of this scene in the file
tut_handrig 06.max.

Change the thumb's rotation calculation order:

If you increase both ThumbRoll and Thumb01,
you will find that the rotation starts to behave
unnaturally as these two values increase past 30
or 40.

With the Euler XYZ controller, the rotation around
the X axis is calculated first. Then the Y and Z
rotation are added to it, in that order. The rotation
on the base thumb joint would work better if the Y
rotation were calculated first. This would ensure
that the base thumb joint always curls into the
palm a predictable way.

The ThumbRoll parameter affects only the Z and
X rotation. This parameter would work more
naturally if the X rotation, which swings the thumb
down away from the hand, were evaluated before
the Z.

You can change the order in which the Euler XYZ
controller evaluates the axes’ rotations by changing
a parameter on the Motion panel. In this case, you
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will cause the base thumb joint’s Y rotation to be
calculated first, then the Z and X respectively.

1.
2.
3.

Select Gonzo_Bone RThumb0l.
Go to the Motion panel.

On the PRS Parameters rollout, click the
Rotation button at the bottom of the rollout.

In the Euler Parameters rollout, change the Axis
Order to YZX.

Test the new axis evaluation order by selecting
Gonzo_CNT Rhand and increasing the
ThumbRoll and Thumb01 values. The thumb
should rotate more naturally.

Reset the spinners to 0 before continuing.
Save the scene as my_handrig_07.max.

You can find a version of this scene in the file
tut_handrig 07.max.

Create a pointing pose:

The current rig allows you to create a number of
poses for the hand, such a pointing, grabbing, and
making a fist.

Rather than having to animate individual custom
attributes each time you want to animate the
hand, you can set up a custom attribute for each

common hand pose. When you choose a preset
pose, the appropriate custom attributes change
automatically.

First, you will set up a pointing pose.

1.
2.

3.

Select Gonzo CNT _Rhand.

On the Modify panel, in the Hand Controls
rollout, set the custom attributes to the
following values:

« Index01: -17
« Index 02: -26

+ Baby 01: 68

+ Baby 02: 60

+ Thumb 01: 29
+ Thumb 02: 1

+ ThumbRoll: 35
+ Cup: 54

+ Splay: 15

The hand takes on a pointing pose.

In the Presets rollout, in the Name field, enter
Point.

Click the Add button.

The name Point now shows up in the Presets
drop-down list.



To test how the presets work, you will reset the
spinners to zero, then apply the Point preset.

. Click the Reset All button.

This resets all the spinners to a value of 0.
On the Presets drop-down list, choose Point.

The values on the rollout change, and the hand
snaps to the preset pose.

Create a fist pose:

1.

Create a fist pose with these values:
+ Index01: 79

+ Index 02: 59

+ Baby 01: 67

+ Baby 02: 57

+ Thumb 01: -18

+ Thumb 02: 12

+ ThumbRoll: 55

+ Cup: 54
+ Splay: 15
E T
{ "‘%‘Lﬁ- b
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2. In the Presets rollout, in the Name field, enter
Fist.

There are now two presets in the Presets
drop-down list. These presets are stored with
the MAX file.

3. Click Reset All.
4. Save the scene as my_handrig_08.max.

You can find a version of this scene in the file
tut_handrig 08.max.

Animate the hand:

1. Unhide all the objects in the scene.

This displays Gonzo’s skin, so you can see how
the skin on the hand is affected by the bones.

2. Go to frame 10.

w

. Turn on Auto Key.

. Select Gonzo_ CNT _Rhand, the right hand
control object.

N

()]

6. Go to frame 20.

7. Choose Point from the Presets drop-down
menu.

8. Scrub the time slider back and forth.

. Choose Fist from the Presets drop-down menu.
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the left side of the body, and add these bones to
Gonzo’s Skin modifier.

You can find a scene with both hands rigged in
the file tut_handrig 10.max.

Summary

In this tutorial, you learned numerous techniques
for creating a character rig that could be used for a
professional production. Now you can adapt these

The hand animates, going from the neutral
pose to a fist, then to a pointing pose.

9. Turn off Auto Key.
10.Save the scene as my_handrig_09.max.

You can find a version of this scene in the file
tut_handrig 09.max.

Rig the left hand:

If you like, you can rig the left hand in the same

way.

1. If you want to rig the existing bones, you can
copy the PEN_Attribute Holder 2 modifier
from the right-hand control to the left-hand
control to save time in creating the custom
attributes. Then you can rig each parameter
separately.

2. You can also save the presets by clicking Save
on the Presets rollout. You can save presets to
a CPS file, and then select the left hand control
and use the Load button to load the presets
onto the left hand.

Another option is to copy and mirror the right
finger bones and the right hand control object
to the other side of the body. This will save
you from having to rewire all the parameters,
since the custom attributes and their wiring
are copied as well. However, you will have to
rename the bones to match the other bones on

tools to your own characters and create custom
rigs.

Using Schematic View

Using Schematic View

Schematic View provides the professional user
with a graphical representation of the logic of

a scene that makes complex hierarchies easier
to navigate and manipulate. In addition to it
being a powerful interactive tool for refining
your animation, Schematic View functionality
is accessible to scripting, making it extensible
through the MAXScript programming language.

Skill Level: Intermediate

Time to complete: 40 minutes

Features Covered in This Tutorial

+ Exploring a Scene

+ Controlling Schematic View Display

+  Using Bookmarks

+ Adding Background Maps

+ Saving Schematic View Layouts

+ Creating Hierarchies with Schematic View

+ Copying Modifiers in Schematic View



Exploring a Scene

*  Wiring parameters

+  Scripted Tools for Schematic View

Tutorial Files

All the necessary files to do the tutorials can

be found on the Tutorial Files CD, in the
ltutorials|schematic_viewfolder. Before doing the
tutorials, copy the [tutorials directory from the CD
to your |3dsmax8local installation.

Exploring a Scene
Set up the lesson:
+ Open tut_schematic_explore.max.

Note: Files for this tutorial are located
on the Tutorial Files CD in the
|tutorials|schematic_viewfolder.

Explore an unknown file:

It’s quite common to receive an animation scene 2. Play the animation in the viewport.
file that you haven’t worked on yourself. Here
are the steps you might use when exploring an
unknown file.

The character hops on its single foot.

3. Move to frame 0, right-click the active viewport
. and choose Unhide All from the quad menu.
1. == View the model in the viewport. Use Arc

. i Now you can also see some of the bones and
Rotate to navigate around the object.

control objects in the viewport.
Only a mesh object is visible in the viewport.
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4, Inthe viewport, click the mesh of the character
to select it.

The name of the mesh object appears in the
name field on the command panel.

. In the active viewport, right-click the mesh

object and choose Properties. In the Display
Properties group, turn on See-Through. Click
OK to close the dialog.

The character turns semi-transparent, so you
can see the bones within.



The bones are difficult to see. Next, you'll
change the color of the bones, to make them
more visible.

6. On the toolbar, click the drop-down arrow on
the Selection Filter list. Choose Bone, then drag
around all the bones.

All the Bones are selected in the viewport.

Tip: You can also select all the bones using the
keyboard shortcut CTRL+A.

7. Near the top of the Modify panel, click the color
swatch next to Multiple Selected.

The Object Color dialog appears.

8. Change the color of the bones to a medium red.

Exploring a Scene

You can see all the visible components now, but
you can't see the relationships between them. For
that, you need to use Schematic View.

Open Schematic View:

. . On the toolbar, click the Schematic View
button.

The Schematic View appears across the top two
viewports.

Tip: It's a good idea to run 3ds Max full screen
when using Schematic View. If you have dual
monitors, you can move the Schematic View
window to the second monitor.

The Schematic View shows all the objects in the
scene, whether or not they are hidden in the
viewports. Every component of your scene is
displayed as a node, a box with text. The nodes
are connected by wires which can represent the
hierarchy or other types of relationships such as
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parameter wiring, expressions, controllers, and Display E |
constraints. — Flelationships
You can display a great deal of information for each | constraints
node including controllers, constraints, materials, | contrallers
maps. If you display too much information at once u| param wires
the result will be information overload, so it’s a , ,
; . J Light Inclusion

good idea to learn to control the display. »

J Maodifiers

— Entities

J Base Objecks
J Madifier Skack
J Materials

J Controllers

Pl Bl S|
Expand Focuz

Information overload

1. Press and drag the Display Floater and position
it so it’s visible on the right side of the Schematic

Tip: Use List Views when the Schematic View . .
View window.

window is exceedingly complex.
Note: The Select button on the Schematic View

Control the Schematic View display: toolbar is used to select and move nodes in the

In addition to the Schematic View window, there Schematic View window.

is a separate Display floater. You can use this to 2. On the Display floater in the Relationship group
determine which relationships and entities are turn on Controllers.

visible in the Schematic View window. Note: There is a Controller button in both

Note: In order to perform certain operations, you groups: make sure you click on the button in
must have the correct display choices selected. For the upper group.

example, if you copy modifiers, you need to have In the Schematic View window, you can see
Modifiers turned on in the Relationships group, salmon-colored wires now connecting three
and Modifier Stack turned on in the Entities group. green IK nodes on the left with blue Bone nodes

on the right .
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3. Turn off Controllers and turn on Param Wires.

Purple lines connect the three green IK nodes
to the light blue CtrLFoot node above it.
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4. On the Display Floater, turn on a// the
Relationships.

The display is cluttered with lines.

[Plugge ... 1
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5. On the Display Floater, turn off all the
Relationships except Modifiers.

6. In the Entities group, turn on Modifier Stack.

The Modifiers in the scene appear as ochre
colored boxes beneath the objects. Lines
connect the Skin modifier with the Bones in
the scene.

Exploring a Scene 415

Note: There are no materials or lights in this
scene so choosing those options will have no
effect.

. On the Display Floater, turn off everything,

then turn on Controllers in both the
Relationship group and the Entities group.

. E Use the Zoom button on the Navigation

controls at the lower-right of the Schematic
View window to zoom the viewport back.

Notice that the text attempts to remain visible
for aslong as possible, but eventually it becomes
too small to read.

. @ Use the Zoom Extents button on the

Navigation controls at the lower-right of the
Schematic View window to zoom the viewport
so all the nodes are visible.

==
ézi = — %
e Te—=== T=E

10.Turn off all the buttons in the Display floater

before continuing.

Always Arrange Mode:

There are various buttons on the Schematic
View toolbar used to arrange the nodes. Always
Arrange is a mode that continually updates the
arrangement of the nodes according to certain
settings. You can use Always Arrange to recover a
nicely arranged schematic view.

1. k On the Schematic View main toolbar,

click the Select button. Press and drag the node
labeled CtriFootto the left of the darkened grid
pattern.
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2. Select the node labeled CtriSpineand drag it to
the left, off the darker grid as well.

CtriBoct
EloneHE

[[CtrSpine |
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BoneToeMub

BoneHead
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The node and its children all move off the grid.
If you drag far enough left, the viewport will
pan dynamically to make room for the node.

3. |E Now click Always Arrange.
The nodes shift position back onto the darker
grid.

4. Now try to pick up the node marked Ctr/Foot
and move it off the grid.

You can’t. Always Arrange is maintaining
the arrangement, so you can’t shift anything
around.

5. Turn off Always Arrange.

Use the Free and Arrange tools:

When Always Arrange is off, you have access to
four tools for arrangement.

Free All and Free Selected let you reposition nodes
and their children anyway you like. Arrange
Children and Arrange Selected clean up and
automatically rearrange node position based on
preference choices.

1. Click the CtriFootnode to select it.
2. Double click it to select all its children.

=

3. Click Free Selected.

4. Move the children so they are above, below,
right, and left of the node.

Tip: You can click outside the nodes to deselect,
then click the nodes to move them individually.

= Turn off Move Children and move the
CtrlFootnode.

It moves independently.

6. Click the Move Children button and again
move the CtriFootnode.

The children move with the parent even when
they are not selected.

7. = Click Arrange Children.

The three green nodes neatly stack between the
CtrlFoot object.

While you’re working, you might need to collapse
or expand the selected nodes and their children.
You do that using Expand and Collapse Selected.

Use Expand and Collapse Selected tools:

1. Click again to select the Ctr/Footnode.

Fy
2. =7 On the toolbar, choose Collapse Selected.

The three green nodes disappear, and there is a
down-pointing arrow below the Ctr/Footnode.



CtriFoot

Zoom in so the CtrlFootnode is large and easily

visible. Then click the down-pointing arrow.
The node expands, and the /K 7be node

appears.

Click the down arrow again to expand the /K
Ballnode, and again to display the /K Ankle
node.

Note: The character rig here uses a reverse foot

setup, so the hierarchy is reversed (the toe is
the parent of the ankle).

Next, you'll learn to use Bookmarks.

Use Bookmarks:

You can place bookmarks at different locations in
the Schematic View, and then easily jump from
one location to the next.

1.

On the Display Floater, turn on Controllers in
both the Relationship and Entities group.

Click Always Arrange.

The nodes reposition themselves when Always
Arrange is clicked.

Turn Always Arrange off.

Click Zoom Extents so you can see the all the
nodes in the window.

Now use Region Zoom and draw a zoom
rectangle around the lower-right corner of the
displayed nodes.

You should see a node named BoneToeNub.

Press the B key on the keyboard. Bookmark01
appears in the Bookmark Name field.

Exploring a Scene

7. On the Schematic View toolbar, in the

Bookmark Name field, highlight Bookmark01

and enter BoneToeNub.
You've just created a bookmark.
8. Click Zoom Extents to zoom back out.

9. Again use Region Zoom, this time dragging a

selection rectangle around the lowest nodes on

the left.
You should see a node named /K Ankle.

10.Press B on the keyboard, then on the Schematic

View toolbar in the Bookmark Name field,
enter IK Ankle.

You've created a second bookmark.

11.0nce more use Region Zoom, this time
selecting the lowest nodes in the middle area.

You should find a node named BoneHead.

12.Again press B, then on the Schematic View
toolbar in the Bookmark Name field, enter
BoneHead.

A third bookmark has just been created.

13.Click Zoom Extents so the entire Schematic
View window is visible.

14. @ On the toolbar, click Go To Bookmark.

The viewport zooms in to the bookmark
displayed in the bookmark field.

15.Press the right arrow key on the keyboard.
The viewport jumps to the next bookmark.

16.Press the right arrow key again.

You can cycle through all the bookmarks in this

way.

Add a background:

You can add a background image to the Schematic

View window and then arrange the components
over the image to create a visual navigation aid.
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. Create a bitmap image from your Front

viewport.

There is already a bitmap image created for you.

Use this image as a background map

Note: The steps to create this image are quite
simple. Set up your viewport to display as
you like, then press the Print Screen button to
capture the desktop. Use a paint program to
crop the image to just the viewport that you
need.

. Once the image has been created, choose

Options > Preferences on the Schematic View
menu bar.

. In the Background Group, click the

blank File name button. Navigate to the
|tutorials|schematic_view folder and choose
pluggo_seethru.bmp.

4. Turn on Show Image, then close the Preferences

dialog.
The image is displayed in the Schematic View
window.

. To manually move the components over
the image, click Free All, then move the nodes
one at a time over the image in the window.

I Akl

Use Shrink Selected:

For convenience, you can eliminate the clutter

in your Schematic View by using the Shrink

commands.

1. Select all the nodes in the Schematic View,
except for the BoneHead node.

2. Right-click and choose Shrink > Shrink
Selected.

The Schematic View window nodes all shrink
into dots, except for the BoneHeadnode.
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Shrink Selected used to remove clutter.

Save and Retrieve the layout:
To save your Schematic View, you give it a name.

1. On the Schematic View toolbar, just right of
the Preferences button, enter a name for your
SV in the Schematic View name field. Name
this Node Map.

2. Once you have entered a name, you close the
Schematic View window by clicking the X
button in the upper right corner of the window.

3. To retrieve your layout, on the 3ds Max menu
bar, choose Graph Editors > Saved Schematic
Views > Node Map.

The saved layout reappears.

Creating Relationships in Schematic View 419

Creating Relationships in
Schematic View

Schematic View gives you an alternative workspace
for creating relationships in your scene. Instead
of performing operations in the viewport, you
can do the work in the Schematic View window.
This is particularly useful when you have complex
scenes with multiple characters, large quantities of
lights, or materials with numerous maps. While
not all operations can be accomplished within the
Schematic View window, you’ll find that using this
editor will speed up your workflow.

The Connect tool is used to create hierarchies, and
also instance controllers, modifiers and materials
between nodes. It is similar to the Select And
Link tool in 3ds Max except its functionality is
expanded within Schematic View.

Setup the Lesson:

.

Open tutorials\schematic_viewltut_schematic_
view _fix_anim.max.

This is a very simple animated scene with a
bone structure and some controls.

Find the problems:

Play the animation in each of the viewports.
Activate the viewport, then press the Play
button in the Animation playback controls.

In the Front viewport, notice that one of the
tail links is not swinging back and forth with
the rest of the tail.
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Create hierarchies using Connect:

1. . On the toolbar, click the Schematic View
button.

Schematic View displays across the top two
viewports.

2. El On the Schematic View toolbar, turn on
Always Arrange.

Answer Yes to the warning.

3. - On the Schematic View toolbar, click
Hierarchy Mode.

The nodes rearrange themselves into indented
Problem with tail bone animation lists. This makes it much easier to understand

the structure of the hierarchy.
Also, from the Left viewport, you can see that

the tail is not dropping with the rest of the
skeleton

You can now see that the Bone tail hierarchy
chain is not linked to the Pelvis dummy.

Tail does not follow Pelvis dummy.

4. . On the Schematic View toolbar, click
It looks like there might be a problem with the Connect.

hierarchy. 5. Drag from the Bonetaill node to the Pelvis
dummpynode and then click.



Because Always Arrange is on, the Bonetail
chain moves in the Schematic diagram so it is
under the Pelvis dummy.

Wiring Parameters:

You can wire parameters directly inside Schematic
View using the quad menu.

1. On the Display floater, turn on Param Wires.

2. In the Schematic View window, right-click
the Pelvis dummpy node, then choose Wire
Parameters from the edit quad on the lower
right.

3. Choose Transform > Rotation > X Rotation.

Pelviz dummy

Position  »

Raotakion  »

% Rotation
Y Frokakion
£ Rakakion

4. Drag to the CTRL-pelvisrotation node and
click.

5. Again choose Transform > Rotation > X
Rotation.

The Parameter Wiring dialog appears.

Creating Relationships in Schematic View 421

6. Now you must assign the control direction
so that the CTRL- pelvis rotation object will
control the Pelvis dummy rotation. Choose the
left pointing arrow, then click Connect.

7. Repeat the process for the Y Rotation and Z
Rotation.
The parameter wiring is displayed as purple
lines between the nodes.

Pelviz dummy

8. Double click any of the purple lines.

The Parameter wiring dialog reappears. You
can edit parameter wiring in this way.

9. In the viewport, select the CTRL- pelvis
rotation object and rotate it.

Observe that the bones are now affected by the
shape object.

Controls wired used Schematic View

Notice that in the left viewport, the tail now moves
downwards with the rest of the hierarchy. One
problem has been solved.
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The tail animation is still incorrect, however.

It appears that this problem is not related to
hierarchy. You will use the List Viewer to uncover
what is wrong here.

Using List View:
1. On the List Views menu, choose All Instances.
The Instance list view dialog appears.

2. Ifyou click the Object header you'll see the list
rearrange by object name.

3. Click the Entity header so the list is rearranged
by Instanced relationship.

I Instances x|

Cpkions
Object | Entit -
Bonetaill Eend
Bonetail3 Eend
Bone_tainub Bend
Boret ail4 Bend
Bonetails Bezier Float {angle)
Bonetaill Bezier Float {angle)
Bone_tailnub Bezier Float {Angle)
Bonetaild Bezier Float {Angle)
Bonetaill Bezier Float (¥ Positior
Crmmmb =il Dmmime Elmmk #0 Fm ki

Notice there are four instances of a Bend
modifier. Although there are five bone objects

in the tail, only four of them have the instanced
Bend modifier. Bonetail?is not in the list.

4. Close the List Viewer.

Copying the modifier:

1. In Schematic View on the Display Floater, turn
on Modifiers in the Relationships group, and
Modifier Stack in the Entities group.

The modifiers appear as mustard-colored
nodes beneath the Bone nodes.

2. Zoom in so you can see the Bone tail nodes.

3. % On the Schematic View toolbar, click the
Connect tool.

4. Drag from the Bendnode (beneath the Bonetai/
1node Modified Object) to the BonetailZnode.

The Attach Modifier dialog displays.

5. In the Attach Modifier dialog, choose Copy,
and click OK.

6. The Bend modifier is now copied to the
BonetailZ node.

7. Play the animation in the front viewport.

The tail link now is animated, but it’s still not
correct. The gizmo needs to be repositioned
and rotated to match the other nodes.

8. Inthe Left viewport, select the Bonetail2 object,
then on the Modifier stack highlight the gizmo.



9. In the Left viewport, reposition the gizmo so it
is lined up with the tail (see the illustration).

Now the gizmo matches the position of the
modifier on the other objects.

10.Play the animation again. Now the tail swing
is correct.

11.Save your file as mytut_schematic_view_
fixed_anim.max.

Using Scripted Tools in Schematic View 423

The same method of using the Connect tool can
be applied to copying or instancing Materials,
constraints, and controllers. For new controllers.
you can use Assign on the quad menu.

Note: While you can copy materials and modifiers,
you can not assign new materials and modifiers to
objects using Schematic View.

Tip: Apply a material or modifier using the
standard techniques to a “throwaway” object in the
scene in order to get access to these in Schematic
View.

Using Scripted Tools in Schematic
View

Schematic View is now accessible to scripting.
We’ve included several unique scripted tools to
demonstrate the power of this functionality. Here
you'll learn the process of adding scripted tools
to the Schematic View quad menu, and you'll try
out the use of these tools.

Note: These scripts are simply samples; they are
not intended to be complete tools. They are
unsupported (unofficial tools).

Set up the Lesson:

1. Using Windows Explorer (or My Computer),
navigate to |3dsmax8|scripts|IMAXScriptTools.

If, for some reason, the scripts do not
appear in that folder, they are also
available on the Tutorials Files CD, in the
ltutorials|tutorial_scripts directory.

2. Copy Macro_Schematic ViewTools.mcrto the
|3dsmax8|UIl MacroScripts folder.

3. Close Windows Explorer (or My Computer).
4. Open tut_schematic_view _script_tools.max.

Files for this tutorial can be found in the
|tutorials|schematic_viewfolder.

5. On the MAXScript menu, choose Run Script.
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Navigate to and highlight Macro_
SchematicViewTools.mcr, then click
Open.

This runs the script, so it is now available to be
put into the interface.

Next, you will add the scripted tools to the
Schematic View quad menu.

Add the script tools to the quad menu:

1.

On the Customize menu, choose Customize
User Interface.

Click the Quads tab.

Click the drop-down arrow at the upper-right
and choose Schematic View Quad.

Click each of the yellow quads to view which
tools are located on each quad. Then highlight
the edit quad, which is the lower-right
quadrant.

Now you will locate the tool in the Action table.

Leave the Group set to Main UI, then click
the drop-down arrow on the Category field.
Choose Schematic View Tools from the
Category list.

A list of Schematic View tools is now visible in
the Action window.

Locate Animate Project Into Schematic View,
then drag it to the edit quadrant, directly below
Wire Parameters.

Locate Project Into Schematic View in the
Action window. Drag it to the edit quadrant.

Locate Schematic Spacing Tool in the list, and
drag it also onto the edit quadrant.

Click Save, and save a .maufile. You can accept
the default name, or create a new one of your
own.

10.Close the dialog using the X button at the top

right.

The three scripted tools are now ready to be used.
You will access them through the Schematic View
quad menu.

Use the scripts:

1. Activate the Front viewport.

2. On the toolbar, click the Schematic View

button.

Schematic View displays across the top two
viewports.

. Drag a selection rectangle around all the objects

in the Schematic View window, then right-click.

The nodes are selected and the quad menu
appears.

. El On the Schematic View toolbar, click

Hierarchy Mode.

o o

5. Click on Pelvis Dummy to select it, and then

double-click it to select all the objects below it
in the hierarchy.

6. Right-click on the selected objects. On the edit

quad, choose Project Into Schematic View.



A second Schematic View window appears. In
this window, the nodes are arranged to match
their placement in the Front viewport.
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Some of the nodes are too close together.

7. Right-click in the second Schematic View
window and choose Schematic Spacing Tool.

8. Drag the slider and watch the nodes move apart.

x
|

9. Close the Spacing tool.

10.Select all the objects in the Schematic View
window and right-click.

11.Choose Animate Into Schematic View from the
edit menu.

12.Click the play button on the Animation
playback controls. Watch the Schematic View

Using the Skin and Flex Modifiers

window. The node diagram animates to match
the animation in the viewport.

Note: You may notice that the tail isn’t swinging
in the animated Schematic view projection.
This sample script was written to use the
transform information in the nodes, and
doesn’t read the animated modifiers.

Summary

This tutorial has covered how you can use
Schematic View to explore the contents of a scene,
display scene information in various ways, and
wire object parameters.

Skinning

Using the Skin and Flex Modifiers

The Skin modifier associates a skeleton with

a mesh, allowing you to animate the mesh by
animating the skeleton. The Skin modifier works
on simple animated structures as well as character
meshes. You can use the modifier to control
creasing and muscle bulging.
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Skill Level: Intermediate

Time to complete: 2 hours

Features Covered in This Tutorial

+  Applying the Skin modifier

+ Using envelopes to adjust the effects of the Skin

modifier

+ Using a Joint Angle deformer to improve skin
deformation

+ Using a Bulge Angle deformer to simulate a
flexing muscle

+ Using the Flex modifier to add secondary
motion to animation

Tutorial Files

You can find the files for this tutorial in the
tutorials|character_animation|skin_flex folder
on the Tutorial Files CD that ships with 3ds Max.
Before starting the tutorials, copy the ltutorials
folder from the CD to your |3dsmax8local
installation.

Applying Skin to the Alien

In this lesson, you will apply the Skin modifier
to the alien model. You will adjust envelopes
and vertex weights for the model’s left side, then
mirror the settings to the right side. In doing so,
you'll learn the following techniques:

+ Changing the envelope start or end point
+ Copying and pasting multiple envelopes
+ Painting vertex weights

+ Using the weight table

+ Mirroring vertex weights

Alien model with skin controlled by bones

Time to Complete: 1 hour

Note: If you have never used the Skin modifier
before, you should do the Skinning (page 2-325)
lesson in the /ntroduction to Character Rigging
(page 2-299) tutorial before doing this lesson.

Set up for this lesson:

« Load the file tut_skinalien start max.



This is the character that was set up in the
tutorial Creating Complex Character Rigs
(page 2-349). The rig is in the scene, but it is
currently hidden because it isn’t needed for the
skinning process.

Reference pose in user view, with visible bones

Apply the Skin modifier:

1.
2.

Select MeshBody.

On the Modify panel, apply the Skin modifier
to MeshBody.

Note: In this case, you applied the Skin modifier
to just one object. You can also apply it to
multiple objects at the same time.

. On the Parameters rollout, click Add, and select

all the objects on the list.

There are other bones in this scene, but the ones
not being used for skinning have been hidden.

Choose Edit > Select Invert.

This selects everything except MeshBody: that
is, all the bones in the scene.

Applying Skin to the Alien

5. Hide the bones by right-clicking a viewport and
choosing Hide Selection from the quad menu.

Display and adjust the shoulder envelope:
1. Select MeshBody.

2. In the Front viewport, zoom in on the shoulder
area of the model.

3. On the Parameters rollout, click Edit Envelopes
to turn it on.

Selectable bones, with handles on each end

Each envelope selector displays over its
corresponding bone as a dark gray line with
circular handles on each end.

Tip: While Edit Envelopes is active, the Select
button is disabled. If you have a mouse with a
wheel, you can zoom and pan without trouble.
If you don’t have a wheel mouse, after you zoom
and pan, toggle Edit Envelopes off and then on
again, so you can select envelopes once more.

4. Click the left shoulder envelope line to display
the corresponding envelope.

427
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UREE

Left shoulder envelope selected

Note: In this lesson the “left shoulder” means
the character’sleft side, not your own left.

Each envelope consists of an inner envelope
(bright red) and an outer envelope (dark red).

The vertices inside the inner envelope receive
the most influence from the bone, while vertices
between the inner and outer envelopes receive
less influence. The farther the vertex is from
the inner envelope, the less it is influenced by
the bone.

For a smooth skin, outer envelopes for adjacent
bones should overlap slightly. This will cause
the skin in a joint area (knee, shoulder, elbow,
hip) to be influenced partially by each bone,
making a smooth skin transition at joints.

As you adjust an envelope, the vertices inside
the envelopes change color to show the degree
of influence from the envelope. Red vertices
receive the most influence, while blue vertices
receive the least.

. Move one of the outer envelope handles to

decrease the size of the envelope.

Adjjusting the outer envelope

Change the envelope’s length and direction:

The shoulder envelope sits a little too far into the
arm. You can change the length and direction of
an envelope by moving one of its end handles.

1. In the Front viewport, notice the two handles
within the inner envelope. These control the
envelope length. Select the right handle. When
selected, it turns purple.

2. Move the handle to the left to shorten the

| y

envelope.

Shortening the envelope

3. Make adjustments to the inner and outer
envelopes and the envelope length until it looks
like the following image.



Size and shape of the shoulder envelope corrected

4. In the Front viewport, adjust the arm envelopes
to look like the pictures below.

Envelope for the upper arm

Envelope for the lower arm

Paste to multiple hand envelopes:
1. In the Top viewport, zoom in on the left hand.

2. Select one finger bone, and adjust its envelope
so it just encompasses the finger mesh, and
overlaps the next bone a little bit.
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Finger joint envelope adjusted

. . In the Envelope Properties group, click

Copy.

. From the Paste flyout, choose Paste to

multiple bones. This is the last button on the
flyout.

. In the Paste Dialog, choose all bones that

contain the word “finger”, “thumb” and
“hand”. Click OK to paste the envelope settings
to these bones.

. Check the envelopes at the fingertips and

make sure they cover the entire mesh fingertip.
Adjust if necessary.

. Adjust the main left hand envelope as shown

in the following image.
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Main hand envelope adjusted

8. . In the Envelope Properties group, click

Copy.

. Choose Paste to multiple bones. Paste

the selected envelope onto the HandRBONE
envelope.

Later in this lesson, you will learn how to mirror
envelopes and vertex weights from one side of
the character to another.

Adjust the body envelopes:
. In the Front viewport, adjust the top chest/spine

envelope (spine05BONE) so the outer envelope
is not huge (as it is by default), but make sure
each envelope encompasses the torso from side
to side.

Spine envelope adjusted

. Repeat the previous step for the other spine

bones: spine04BONE through spine0IBONE.
The envelopes for all the spine bones should
be similar. You can alos use the copy/paste to
multiple bones combination to that effect.

Adjust the head envelopes:

1. In the Left viewport, adjust the neck envelopes

so they encompass the mesh and overlap
slightly.

Neck envelopes adjusted

2. Adjust the main head bone’s envelope so it

encloses the head, but is not too much larger.
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Adjusted leg envelopes

Adjust foot envelopes:
1. In the modify panel, select the footLBONE. You

Main head envelope adjusted

3. The bone just above the main head bone can also select that envelope in the User view
(hair] BONE) appears to be a single dot because where it is easier to locate.
it is aligned perpendicular to the left view. 2. In the Left viewport, zoom in on the foot.

Leave it to its default settings and move to the

next bone in the chain. 3. Adjust the character’s upper foot envelope so

the outer envelope is just outside the foot. You

4. Adjust the envelopes for the alien’s “topknot” will need to move the handles to make the foot
so they follow the contours of the mesh. envelope parallel to the foot.

Adjjusted topknot envelopes for the alien

Adjust the legs: Upper foot envelope aligned and adjusted

+ In the Front viewport, adjust the envelopes for
the character’s left leg. You will have to move 4. Adjust the left toe envelope so it is similar to
the thigh’s top handle downward. Leave the left the upper one.

foot for the next procedure.

Adjusted toe envelope
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You can find a scene with the envelopes adjusted
in the file tut_skinalien envadjust.max.

View envelope influence:

1. Select the left toe envelope, and zoom in on the
left foot in the User viewport.

Shaded user view of the toe envelope

In a shaded viewport, the model is shaded in
red, yellow and blue to show the influence of
inner and outer envelopes, with red indicating
the strongest influence and blue a weak
influence or no influence at all.

The toe is mostly red, fading to yellow, then blue
where the toe meets the foot. This indicates
that the toe is influenced strongly by its bone.
These envelopes will work well with the bone
structure and mesh.

2. Select the top chest envelope (spine04BONE),
and look at the colors.

Shaded view of chest envelope

The colors on the chest area indicate that the
chest is barely influenced by the bone. This
presents a problem. The envelope is too small
to include the chest vertices. But if you increase
the size of the envelopes, they will encompass
the arms and neck.

You can solve this problem by painting weights.

Set painting options:

Envelopes assign weightsto each vertex to define
how strongly the envelope influences the vertex. A
vertex weight can range from 0 to 1. A weight of
0 means the bone doesn’t affect the vertex at all.
At 0.5, the vertex is 50% affected by the bone, and
50% affected by one or more other bones. Ata
weight of 1, the vertex is 100% influenced by that
bone alone.

Each vertex can have weights from several different
bones, but all the weights must add up to 1.

In an envelope, red vertices have a weight closer
to a value of 1, while blue vertices have a weight
closer to a value of 0.

The Skin modifier allows you to “paint” weights
onto vertices with the cursor, so vertices outside
an envelope can still be influenced by the bone.

1. In the User viewport, select the spine04BONE
chest envelopes and zoom in on the area.
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2. In the Parameters rollout > Weight Properties
group, click Paint Weights.

3. In the User viewport, move the cursor over the
chest area. Don’t click or drag just yet.

Painting chest envelope weights

2. Change the User view to a Perspective view, and
then use Arc Rotate to rotate the view so you
can see the back of the model.

While you've been painting the front of the
model, the back hasn’t been getting painted.

The default paint gizmo is too large for this model.

A large paint gizmo appears. As you move the 3. In the Painter Options dialog, turn on Mirror,
gizmo over each polygon, the line pointing out and set the axis to Y.

frlom t.he gizmo shows the polygon’s normal 4. Click Paint Weights again. In the Front
direction. viewport, click and drag the cursor over the
This gizmo is too big for painting this character. chest again.

In the Perspective viewport, you can see two

gizmos moving simultaneously, one on the

front of the mesh and the other on the back.

5. On the Painter Options dialog, change Max The Mirror option on the Paint Options dialog
Size to 6 and press Enter. Leave the dialog open. causes the paint strokes on one side the mesh to

be duplicated on the other side.

4, J Click the Painter Options button next
to Paint Weights.

6. Move the cursor over the chest again. Now the
gizmo is a more manageable size.

Paint vertex weights:

1. In the Front viewport, click and drag over the
chest area.

As you drag over areas, the vertices in the area
turn red. In the User view, you can see that the
mesh in these areas is also red.

Mirroring the paint tool to affect both the front and
back of the mode/
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5. Select another spine envelope from the list
of bones on the Parameters rollout, and
paint weights for it. Perform this step for
each of the spine bones (1 through 5) except
spine06 BONE.

6. Close the Painter Options dialog, and turn off
Paint Weights.

7. Exit Edit Envelopes mode.

Test the skin setup:

After adjusting envelopes and vertex weights for
the left side, test the setup before you mirror it.

1. Continue working on your file or open
tut_skinalien_vertex_weighting.max

2. Unhide f00tLCTRL.
3. Turn on Auto Key.

4. Go to frame 10, and then move f00otLCTRL in
front of the character to lift the left foot into the
air as if to take a step.

Note: It is common practice, and generally a
good idea, to reserve frame 0 for the reference
pose of the character.

Some problems with deforming or “wandering” vertices

You might see some deforming as the foot
moves, especially at the joint between the thigh
and the hips. The steps that follow show ways to
correct these problems. These steps show what
to do if any part of the body mesh is deforming
too much as it follows the bones, or is following
a bone that it shouldn’t.

Note: In versions of 3ds Max prior to version 8,
vertices could wind up unassigned, and stay
in position when the nearest bone is moved.
That problem has been fixed: in version 8,
each vertex is assigned to a bone; however, the
envelope shapes and vertex weighting may still
need adjustment.

5. Turn off Auto Key.

Adjust vertex weights using the Weight Tool:

The Weight Tool is handy for quickly adjusting
weights for several vertices. For example, take a
look at the joint between the thigh and the hips.
The area is crumpled, and the skin isn’t stretching
correctly with the leg. Fixing this problem with
envelopes alone would be extremely difficult, if
not impossible.

1. In the User viewport, zoom in on the hip area.
Press F4 to turn Edge Faces Mode on.

2. On the Modify panel > Parameters rollout,
turn on Edit Envelopes, and then, in the Select
group, turn on Vertices. Make sure the Backface
Cull Vertices option is off.

3. Scrub the animation to see the problem with the
weighting. The vertices are behaving erratically
around the joint.
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7. In the Weight Tool window, click the Loop
button to select the vertices connecting the loop
around the thigh.

Vertices selected around the thigh.

,'-""*"'TE Notice that the selected vertices are shown as
"%, Go back to frame 0. From the main tool 100% weighted (1.000) to the upperLegLBONE
bar choose the Lasso Selection tool. in the Weight Tool window.

In the Web Properties group, click
Weight Tool to turn it on. Sl | Bz | Az

The Weight Tool dialog appears. 0 | 1 5| 5 | 75 |J 1
The Weight Tool is a new tool that was _

introduced in 3ds Max 8. It provides some Setweight |[0E5 1| j -
convenient ways to select vertices and adjust : = —
weights. Scale Weight |[0.95 2 j )

. Zoom in on the hips in the Front viewport.
Select a couple of vertices right below the joint.

Copy | F'aste| Fazte-Fos | Blend

Paste-Foz Tu:ulerancel 0.1 ﬂ

0%ertices |n Copy Buffer

1.000 : upperLeglBOME

Two vertices selected around the thigh ring.

8. Using the lasso tool, select the ring of vertices
surrounding the joint.
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Notice how these vertices are currently assigned = :
to the upperLegLBONE at full value (100%). Problem with vertices above the thigh.

Some of the strength applied to these vertices
should be assigned to the lower spine envelope. 12.Select another ring of vertices above the joint
\ . line. Use a combination of different viewports
UVertices In Copy Buffer to make your selection. It would also help to arc
8 Vertices Selected rotate around the user viewport to help with
1.000 : upperLeglBOME the selection.
0.000 : upperLegREOME . . - J

9. With the vertices still selected, select the lower
envelope (spine01BONE) in the User viewport.
You can also select that envelope from the
envelope list in the Modify panel.

10.In the Weight Tool dialog, click the .25button.
This changes the selected vertices weighting
so that they are 75% weighted to the bone and
25% weighted to the lower spine. Vertices selected above the joint line.

11.Scrub the animation. The vertices starting from
the joint and running down the leg are now
reacting nicely, but the vertices above the joint
line still need some work.

13.With the vertices and the lower spine envelope
still selected, click the .5 button on the weight
Tool window.

14.Adjust the weights in the Weight Tool window
by selecting an envelope in the list and clicking
a weight button. Set the weights so that the
spine has about 50% control, the left leg about
40%, and the right leg about 10%.
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m x| 17.Scrub the animation. the joint area is getting
better but you still need to fine-tune the
Shiink. | Girow | Riing | Loop weighting of some vertices.

n|.1 5 .5|.?5|ﬂ1
SetWeight |[04 2 j i
Scale weight | [095 2] j :

Paste-Fos | Blend

Copy | Paste

Paste-Fos Tu:-leranu:el 0.1 ﬂ

N'ertices In Copy Buffer

0.403 : upperLeglBOME

0.037 : upperLegRBONE Indlividual vertices need adjustments.
0.500 : spin=01BOME

18. Alternate between frames 0 and 10 to identify
the problem areas. select vertices individually
or as a group and adjust their weighting in
the Weight Tool window. If you want to use a
percentage value other than the preset buttons,
you can use the Set Weight button after entering

15.Select a few vertices situated above the previous the appropriate value.

selection. Weight Tool x|

,...--":a/ Shirirk

Gru:uw| Ring | Loop

1] o
I:.:.p_l,|| F'aste| Paste-Paos | Blend |
\ Using Set Weight to apply custom weight values
Vertices selected on one side of the belly area. 19.Adjust the vertices so that the mesh deforms

nicely around the joint.
16.Adjust the weights so that the spine is 75%

active and the left leg 25% active. Set the right
leg to 0% strength for these vertices.
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Appropriate deformation around the joint area.

20.Close the Weight Tool window and exit Edit
Envelope mode when done.

At this point, the envelopes and vertex weights on
the left side of the mesh are as they should be. The
next and final step is to apply them to the right side
of the mesh, as well.

Mirror the vertex weights:

In 3ds Max, you can mirror the vertex weights
from one side of the character to the other. This
process mirrors all envelope settings as well as
manual vertex settings.

1. Continue working on your file or open
tut_skinalien _mirror.max

2. Make sure the alien mesh is selected and that
Edit Envelopes is on.

3. In the Mirror Parameters rollout, turn on
Mirror Mode.

Note: Mirror Mode is available only when Edit
Envelopes is turned on.

The character’s vertices turn red. In the Front
and User or Perspective viewports, you can
see the mirror plane down the center of the
character.

Vertices in mirror mode, with mirror plane through the
model’s center

. Increase the Mirror Threshold value until the

character’s vertices turn blue and green. A
value of 6 should be sufficient; you might want
to choose a greater Threshold value.

Mirror Threshold value increased

The Mirror Threshold value changes the
distance from the mirror plane that Mirror
mode will look for left and right vertices. Blue



vertices indicate the left side if the mirror plane,
while green vertices indicate the right.

. Adjust the Mirror Offset value until the mirror
plane sits at the center of the character mesh. If
necessary, zoom into the Front viewport to help
you accomplish this. A Mirror Offset value of

1 should be adequate.

. In the Front viewport, check the character
carefully to make sure all the vertices on the
character’s left side are colored blue, and those
on its right are colored green.

. E Click Paste Blue To Green Bones.

This pastes the envelope lengths and sizes from
the left side to the right.

. E Click Paste Blue To Green Verts.

This pastes vertex weights from the left side to
the right.

. Turn off Mirror mode.

The envelope and vertex weight settings on the
right now match the settings on the left.

You might have to make some additional
adjustments to vertex weights around areas that
are affected by both sides of the body, such as
the back of the hips.

Adjusting the Skin settings is as much an art

as a science. Because a working skin setup

is essential to the animation process, it’s not
uncommon for an animator to spend hours or
days testing simple motions and adjusting the
skin settings accordingly. Gaining skill with the
Skin modifier takes practice, but the results are
well worth it.

To see a working skin setup for this character,
open the file tut_skinalien finished.max.
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Working with the Angle Deformers

The Skin modifier’s angle deformers control
creases and wrinkles, as well as add muscle bulges
and deformations. There are three kinds of angle
deformers: Joint, Bulge, and Morph.

Angle deformers work by telling vertices how to
behave when a certain angle is achieved between
two adjacent bones. For example, you could use a
bulge angle deformer to tell vertices in the upper
arm to bulge when the elbow is bent greater than
90 degrees.

After the Skin modifier is applied, it is

not uncommon for some joints to crease
unrealistically when the character is animated.
Angle deformers can correct these problems.

Set up the lesson:
1. Open tut_skinarm_start.max.
2. Scrub the time slider to play the animation.

Around frame 15, the inside of the elbow is
compressed.

The arm flexes.

This unrealistic deformation can be corrected
with a joint angle deformer. You’ll also use a
bulge angle deformer to add a slight bulge to
the upper arm when the elbow is bent.

3. Select the Arm mesh object.

4. On the Modify panel, expand the Skin listing
on the stack, and select Envelope.
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5. In the Envelope list, click Bone ForeArm to The new gizmo appears in the viewport. This
choose that bone. gizmo, called a /attice, is used to control the
This bone’s rotation will control the deformer. selected vertices.

Add a joint angle deformer:

The process to add an angle deformer consists of
two steps. First, you select the bone envelope, and
then select the vertices to be deformed. Once that
is accomplished, you can add the gizmo for the
deformer.

1. Go to frame 0.

2. In the Parameters rollout > Select group, turn
on Vertices.

3. Draga selection window around the vertices
above and below the elbow.

Deformation lattice displayed around selected vertices

Set the joint angle deformer:

1. Move the time slider to frame 13.

Flexed arm with deformation lattice

Angle deformers use the angle between bones
to determine when the deformation will take
place. Regular keyframes are not part of the
deformation setup, so there is no reason to turn
on Auto Key.

Lower-arm vertices selected

With the bone and vertices selected, now you

can add an angle deformer gizmo.
2. In the Gizmo Parameters rollout, click Edit

] . . i
4, _] On the Gizmos rollout, make sure Joint Lattice.

Angle Deformer is selected, then click Add
Gizmo.



3. ! Move the lattice’s control points to pull

out the creased vertices on the inside of the
elbow.

Note: Editing the gizmo works similarly to
editing an FFD lattice, where manipulating the
control points affects underlying vertices.

Elbow crease corrected

Tip: You can hide the bones and deselect the
vertices to concentrate on the lattice.

4, Move the time slider from frame 0 to 13 and
back again, watching the movement of the
lattice.

5. Move the time slider to frame 24. Edit the
Lattice Points again.

Outstretched arm with elbow corrected

6. Click Edit Angle Keys Curve to display the Joint
Graph. This is not a graph of time; rather, it is
based on angle. It goes from 0 to 360 degrees
of rotation.
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+ Joint Graph

o y
[Bre to mere. Carl-click or drag reqion box { 47 B o ] 8]

. Move the time slider back and forth, while

watching the joint graph.

You can use this joint-angle graph to remove
or change lattice edits. You can also adjust the
easing by using the Bezier handles on the graph
points, much as you do for key timing in the
Curve Editor.

. Close the Joint Graph.

Next, you'll add a Bulge Deformer to make the
biped grow as the arm bends

Add a bulge angle deformer:

1.

Turn off Edit Lattice, and move the time slider
to frame 0.

. With Bone ForeArm still selected, drag a

horizontal selection rectangle to select a few
vertices in the middle of the upper arm.
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Initial vertex selection

. Click Loop to highlight a loop of vertices

around the arm, and then click Grow a few
times until all of the upper arm’s vertices are
selected.

Loop button changes selection to loop around the arm.

The Loop and Grow buttons, along with Ring
and Shrink, are vertex selection tools have been
introduced to the Skin modifier in 3ds Max 8.
Ring is like Loop, but selects along the opposite
UV axis. Shrink is the complement of Grow: it
reduces the size of the selection.



Grow used to select all upper-arm vertices

. ﬂ Once you have the correct vertices
selected, choose Bulge Angle Deformer from
the list on the Gizmos rollout, and click Add
Gizmo.

The new gizmo is displayed in the viewport.
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Bulge Angle lattice displayed over upper arm

. Move the time slider to frame 15, where the

arm is bent.

. On the Deformer Parameters rollout, click Edit

Lattice.

. Select the gizmo control points near the bicep.

. Move the lattice points to create a bulging bicep.

Move points on the front and then on the back
of the arm.
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Bulge Angle lattice used to create a bulging bicep

9. Move the time slider back and forth to see the
bulge angle deformer create a bicep with the
bending of the arm.

Adding Realism with Secondary
Motion

One of the principles of traditional animation is the
use of secondary motion. The illusion of weight
and realistic movement is greatly improved by
having the extremities of a moving object continue
moving after the object stops. For example, a car
slams on the brakes, comes to an abrupt stop, and
the car antenna continues to wiggle.

In this lesson, using the Flex modifier, you'll
animate secondary motion with the antennae on a
beetle’s head.

Set up the animation:
1. Open tut_beetle noflex.max.

First, you'll animate the beetle’s head so he
looks in one direction and then another.

Auto Key

Turn on Auto Key.
3. Move the Time Slider to frame 23.
4. Rotate the beetle’s head to the left.

If you want to be precise, press F12 to open the
Transform Type-In, and rotate —70 degrees
around the Z-axis.

5. Move the time slider to frame 29.

6. Rotate the head in the opposite direction, about
30 degrees around the Z-axis.

7. Turn off Auto Key.

Next, you'll adjust the interpolation on the last
rotation key for a more abrupt motion.

Adjust the motion:

1. Right-click the key at frame 29 in the track bar,
and choose the Head: Rotation key at the top
of the menu.

2. Inthe dialog, set Tension and Continuity to 0.0,
and Bias to 50.0. Close the dialog.

3. Play the animation.

The head should whip around to the right.

Select the vertices to be affected by flex:
1. Go to the Modify panel.

2. In the stack display, directly beneath the
MeshSmooth modifier, choose Mesh Select.

IHeau:I .

Modifier List j

MezhSmooth  « ,+ -
Mezh Select * ,+
BotLip gizmo

kesh Select bottom i
top lip gizmo

Meszh Select - top lip
Smile gizmo

Mesh Selert - smile ll

5 oo 3 o e )
-+ 0+ -+

The Mesh Select modifier lets you use a soft
selection for the Flex modifier, so the effect
of the modifier on the mesh will taper off
gradually.
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p Y
3. | "+ Choose Vertex selection mode. ;

4, Select only the vertices at the end of the
antennae.

2 B

b

Eyebrows added with Soft Selection

Apply the Flex modifier:

End vertices chosen . . .
1. On the Modifiers menu, choose Animation

5. Scroll down and open the Soft Selection rollout. modifiers > Flex.

This adds a Flex modifier only to the selection

. In the Soft Selecti llout, t Use Soft .
6. 'n the Soft Selection rollout, turn on Lse 50 of vertices, rather than to the whole head.

Selection.
2. In the stack display, expand Flex and choose

7. Increase the Falloff value while watching the the Center sub-object level.

viewport.
3. If you don’t see the Transform gizmo, open

the Views menu and turn on Show Transform
Gizmo.

The vertices change color showing the area of
influence to be used by the Flex modifier.

8. Adjust Falloff to include the eyebrows (about

30.0) 4. Move the center of the of the Flex modifier up

to the beetle’s forehead, using the Transform
gizmo to restrict the movement to the Z-axis.

445



446 Chapter 7: Bones & IK

The antennae wobbled with Flex modifier

A scene with the Flex modifier applied can be

Center of Flex moved up to the forehead found in the file tut_beetle_flex.max

5. Play the animation. Summary
The antennae have their own movement now. In these lessons, you have learned how to apply
Watch the free secondary animation you've got and adjust the Skin modifier to a character, and
in the last 70 frames of the animation. Imagine how to add secondary motion quickly and easily
how much work that would be to keyframe by with the Flex modifier. You can use these tools
hand. with the character rigs and setups that you create

for your own characters.
Experiment with the Flex modifier:

1. While the animation is playing, change the
values for the different parameters of the Flex
modifier.

2. Change the parameters one at a time to see Animati nga Character

what they do. The goal of setting up bones and a character rig

is to make the animation process easier. In these
lessons, you'll learn several methods for animating
a character.

Different combinations of the three parameters
can create different wiggles and wobbles. Also
try lowering the Center sub-object of the Flex
modifier.
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Tutorial Files

You can find the files for this tutorial in the
tutorials|character_animation|character
animation folder on the Tutorial Files CD that
ships with 3ds Max. Before starting the tutorials,
copy the |tutorials folder from the CD to your
|3dsmax8local installation.

Animating a Dance on a Simple Rig

Even a simple character rig gives you lots of
versatility in the animation process. Here you’ll
explore some of the ways a simple rig can be
effectively animated.

Set up the lesson:

+ Load the file tut_chefdance start.maxfrom
the tutorials|character animation|character
animation folder.

Skill Level: Intermediate

Time to complete: 2 hours

Features Covered in This Tutorial:

+  Working with both simple and complete
character rigs

+ Animating with Set Key mode . .
This file contains a low-poly chef character.

This character rig was created using the
+ Using IK and FK in the same animation techniques described in the /ntroduction to
- Merging with XRefs Character Rigging tutorial (page 2-299). The

+ Creating a character assembly
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arms, legs, and spine are all created with bones,
and controlled by HI IK chains. The IK chains
are in turn linked or constrained to dummy
objects at the joints.

The bones and IK chains have been hidden, and
the geometry has been frozen. You will animate
only the dummies to animate the character.

Prepare for the dance:

Before animating the first dance step, you'll set
keys for the dummy objects at frames 0 and 10.
The key at frame 0 will ensure the character stays
in its skin pose at frame 0. Some objects will need
to stay still until frame 10, and the key at this frame
will keep them from moving.

1.
2.

Select all the dummy objects.

Right-click the time slider. On the Create
key dialog, enter a Source Time of 0 and a
Destination Time of 0. Click OK.

This method of setting keys does not require
Auto Key to be turned on.

. Right-click the time slider again, and this time

use a Source Time of 0 and a Destination time
of 10.

Now you will pose the character to start the
dance at frame 10.

Turn on Auto Key.

Move the dummy objects at the chef’s wrists
and fingers so his hands sit comfortably in front
of him, with palms down.

Tip: Move and rotate the wrist dummies first,
then adjust the finger dummies if necessary.

Animate the first dance step:

1.
2.

Move the time slider to frame 25.

In the Front viewport, move the pelvis dummy
downward to bend the character’s knees.

. Move the left heel dummy to the character’s left

make the foot step to the left.



4. Move the hands up to face the chef’s right, and
rotate his hips and shoulders to face a little
toward the right. Start with the hips, and then
rotate the shoulders, then the head.
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Now you want the chef to step back to his pose
at frame 10. Rather than animate this by hand,
you can copy keys again.

. Select all the dummy objects.
. Right-click the time slider. On the Create Key

dialog, enter 10 as the Source Time and 40 as
the Destination Time.

When you drag the time slider, you will see the
chef take one step with his left foot, then step
back, along the upper-body cyclical motion.

Next, you'll continue the animation on the
other foot.

Animate the second step:

1.

Move the time slider to frame 55. Move the
pelvis down, move the right heel dummy to
make the foot step to the right, and animate the
hands, hips and shoulders to face the left.
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2. Select all the dummy objects and right-click
the time slider. Set Source Time to 40 and
Destination Time to 70.

The chef now steps once with each foot.

Refine the animation:

You can add touches of realism to the dance by
lifting the chef’s feet between steps, and shifting
his weight.

1. Move the time slider to frame 18.
This frame is halfway into the chef’s first step.
2. Lift the left foot slightly for the step.

3. Move the hip dummy slightly to the chef’s right
to shift his weight over his standing leg.

4. Go to frame 33. This frame is halfway into the
step back to the middle position.

5. Select the pelvis and left foot dummy, and
right-click the time slider to copy the hip and
foot keys to frame 33.

6. Repeat these steps for the step to the right side,
adjusting the pelvis and right foot on frames
48 and 63. These frames are the midway point
for the step to the right.

7. Save the animation as my_chefdance.max.

You can find a finished version of this dance
step in the file tut_chefdance_finished.max.

Create and prepare a character assembly:

A character assembly is designed to hold all the
elements of a character rig: bones, IK chains,
helpers, and any other objects required to control
the character. The assembly can be saved and
inserted into scenes, and its animation can be
saved separately and merged into other characters
or itself.

Here you will use the character assembly to append
the chef’s animation to itself, thus looping the
animation.

1. Continue with the same file, or load the file
tut_chefdance finished.max from the tutorials|
character_animation|character_animation
folder.

2. Unhide all objects in the scene, and go to frame
0.

3. Select all the bones, IK chains, and dummy
objects in the character. These are all the
objects in the scene except Chef Mesh,
Chef Mesh Headand Chef Hat Top.

4. Choose Character menu > Create Character.

This creates a character assembly comprising
all the selected objects. The character assembly
is denoted by a node (icon) placed between the
character’s feet.
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Character assembly node icon

The node, which is placed between the
character’s feet, is created as a group-type
object named Character01. The objects in the
assembly are called members.

. On the Modify panel, change the name of the
character node to Char_Chef.

The skin pose is the pose used by the Skin
modifier, and as a reference by the character
assembly tools. You purposely did not animate
the character on frame 0 so you could preserve
and set the skin pose.

. Make sure you are still on frame 0. On the
Character Assembly rollout, click Set As Skin
Pose. When asked if you really want to set the
skin pose, click Yes.

. On the Modify panel, in the Animation group,
click Save Animation. Save the animation as
my_chefdance.anm. Take note of the folder in
which you save this file.

An .anm file saves the animation on each
member of the character assembly along with a
reference to the member name.

Animating a Dance on a Simple Rig

Extend the animation:

Next, you'll append the chef animation to the
current scene to repeat the animation.

1. Note the frame where the animation ends,
frame 70. You will append the ..anm file to the
last frame of your current animation.

2. Select the character node. In the Animation
group, click Insert Animation, and choose
my._chefdance.anm. 1f you prefer, you can
choose tut_chefdance.anm from the tutorials|
character_animation|character_animation
folder.

The Merge Animation dialog appears.

3. Expand the Object Mapping rollout. This
rollout shows the source and destination objects
for the merge operation. The merge operation
will merge animation from each object in the
Current Nodes column to the corresponding
object in the Merge Nodes column.

ni
Source Chamcts e
- i) Eowsve Otk | Looshon E'Daciedt
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R

Because the .anm file was saved with this
character, all the object names are the same and
the Merge Nodes column has been filled in.
Animated objects are listed in red text.
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Many of the mapped objects aren’t animated,
but that’s not a problem. Merging animation
from non-animated objects has no effect on the
character.

4, In the Source Time Range group, choose Paste
To Existing Animation.

5. For the Start Time and End Time settings, enter
10 and 70, the beginning and ending frames of
the .anm file you saved earlier.

6. In the Insert Animation To Frame field, enter
the last frame of the current animation, 70.

7. Click Merge Animation.
After a few moments, the animation is merged.
8. Play the animation.

Note: To see the entire animation, you'll need to
increase the animation length.

9. If the merge operation was unsatisfactory, click
Undo Last Merge and try again with different
time values.

10.When the animation is successfully merged,
close the Merge Animation dialog.

11.Save the scene as my_chefdance_
appended.max.

To see the merged chef animation, you can open
the file tut_chefdance appended.max from

the tutorials|character_animation|character_
animation folder.

You can also animate a walk cycle on

a simple rig. To see examples of this,

open the files walk_cycle_arms.max and
dynamic_walk.max. In order to change the
sliders in dynamic_walk.max, you will have to
click Select and Manipulate first.

Animating a Walk Cycle on a
Complete Rig

One of the most common actions for a character is
awalk cycle. In this lesson, youw’ll use the Set Key
tool to animate a basic walk cycle.

Set Key works by setting a key for more than one
parameter for selected objects. This feature will be
handy for setting both the position and rotation
of objects simultaneously during the animation
process.

Because the rig has already been set up, animating
awalk cycle is fairly straightforward. You will need
to animate only the feet and hips.

Set up the animation:
1. Open the file tut_charwalk_start.max.

This file contains the alien character for which
bones, rigging, and skinning have been set up in
previous tutorials. Only the legs are visible, and
only the hip and foot controls can be selected.

2. Click the Key Filters button, located to the right
of the Set Key button. On the Set Key Filters



floater, turn on Position, Rotation, Custom
Attributes, and Modifiers, and then turn off all
other selections. Close the floater.

x|
Position v
Ratation v
Scale r
Ik, Farameters r
Object Parameters r
Custam Athibutes v
Modifiers v
b aterials r

When Set Key mode is used, the chosen
settings will cause a key to be created for these
parameter types on selected objects .

3. M Turn on Set Key mode by pressing the
Set Key button

W=

il The Set Key Mode toggle, the time
slider background, and the active viewport
outline turn red to indicate that Set Key mode
is on.

Animate the extreme poses:

The animation starts on frame 40, where the
character’s right leg is in the passing position. You
will use 8 poses total to animate the walk, which
will require 4 extreme poses.

Note: When the term “forward” is used in these
steps, it means forward from the character’s point
of view.

1. Go to frame 50.

2. In the Left viewport, move the hip control
forward and down, and move the right leg to
step completely on the ground. The back leg
should be completely straight. It’s fine if the
back heel comes up a little.
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O=r
Select both foot controls and the hip
control, and click the Set Keys button.

The button turns red for a moment,
and a key appears at frame 50 on the track bar.

Clicking the Set Keys button creates a key
for each selected object, for each selected
parameter type, at the current frame.

. Go to frame 60. Move the hip control up and

forward, and move the left leg to the passing
position. Select the hip and foot controls, and
click Set Key.
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5. Go to frame 70. Move the hip control down and A rough walk cycle is in place, but it’s a
forward, and move the left leg to step on the little stiff. You'll add more fluid motion with
ground. The back leg should be straight, and in-between poses.
the back heel might come up a little. Select the
hip and foot controls, and click Set Key. Animate the poses in between:

1. Select the right foot control. Copy the key from
frame 50 to 45. To do this, select the frame 50
key on the track bar, hold down SHIFT, and
move the key to frame 45 on the track bar.

Note: It is not necessary to click Set Key after
copying a key.

2. Go to frame 45. On the Modify panel, change
the Roll attribute to -100.0. Click Set Key.

This causes the foot to roll back, placing the
heel down first.

6. Go to frame 80. Move the hip control up and
forward, and move the right leg into the passing
position. Select the hip and foot controls, and
click Set Key.

3. Select the left foot control, and copy the key on
frame 50 to frame 55.

4. Go to frame 55. On the Modify panel, increase
the Roll attribute to make the heel come up off
the ground. The example in the illustration
uses a value of 75.0, but the best value for your
rig might vary depending on how far apart
the foot controls have been placed. Watch the

7. Scrub the time slider to see the alien’s legs move Front viewport while changing the value, and
through the extreme poses. roll the foot enough to come off the ground,

but not enough to make the character’s knee

bend inward.
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Click Set Key after you've set the Roll attribute.

Shift the weight:

Now that the bulk of the animation is done, you

can use the Set Key method without Set Key Mode

6. Go to frame 65 and change the Roll attribute to being turned on. This will set a key for the current
-100.0. Click Set Key. transform only.

1. Turn off Set Key Mode.

5. Copy the key at frame 70 to frame 65.

2. Go to frame 40. In the Front viewport, move
the hips to the right to compensate for the
weight being on one leg only. Click Set Key.

7. Select the right foot control, and copy the key at
frame 70 to frame 75.

8. Go to frame 75. Increase the Roll attribute and
click Set Key.
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3. On frames 60 and 80, move the hips over the
standing leg. Click Set Key after setting each
pose.

Add finishing touches:

1. Go to frame 40. In the Front viewport, rotate
the right foot to make it “flick” outward. Click
Set Key.

2. On frame 60, rotate the left foot outward in the
same fashion, and click Set Key.

3. Do the same for the right foot on frame 80.

The basic walk cycle is now complete. A
finished version of this scene can be found in
the file tut_charwalk_finished max.

If you like, you can unhide the hidden bones
and controllers and animate the arms. Make
sure you animate the arm opposite the leg. For
example, when the right leg comes forward on
frame 50, the left arm should come forward.

You can also animate a walk cycle on

a simple rig. To see examples of this,

open the files walk_cycle_arms.max and
dynamic_walk.max. In order to change the
sliders in dynamic_walk.max, you will have to
click Select and Manipulate first.

Character Rigging Tools

Character Rigging Tools
o

Prior to 3ds Max 8, transferring motion from one
character rig to another was not an easy task. With
the new rigging tools that have been implemented
in 3ds Max 8, you can load and save animation
clips and share them between characters and have
tull control as to how motion is transferred. You
can use the new retargeting tools to go from any
kind of rig to another, and you can use the Motion
Mixer, once compatible only with biped objects, to
layout and create transitions between motion clips
effortlessly.

This tutorial explains how you can use these

tools using simple examples. Keep in mind that
retargeting, as a concept, is an advanced topic

by its very nature and is usually handled by
specialized individuals such as Technical Directors
inside a production pipeline.

Skill Level: Advanced

Time to complete: 2 hours



Features Covered in This Tutorial
+ Loading and Saving Animation Clips

+ Re-Mapping the Structure of a Character to
Another

+ Using Retargeting to Correct Motion Between
Two Characters With Different Anatomy

Tutorial Files

All the necessary files for this tutorial can

be found on the Tutorial Files CD in the
|tutorials|character_animation|bones_retargeting
directory. Before starting the tutorials, copy

the ltutorials folder to your local [3dsmax8
installation.

In This Tutorial

Saving & Loading Animations (page 2-457)
Mapping FK to FK (page 2-459)
Mapping FK to IK (page 2-462)

Saving & Loading Animations

In this lesson, you learn to save an animation to

a file based on an XML format. You will then
reload that file onto another character. In this
example, the file you save and the character you
ultimately load it unto share a structure that is
nearly identical, making the process very easy. In
subsequent lessons, you will tackle some situations
that are more complex.

Save an Animation

1. Open the file simple_saveload.max found
under ltutorials|character_animation|bones_
retargeting.

2. Play the animation. The character on the left,
displayed as a yellow skeleton is animated using
a Motion Capture file and is simply walking

Saving & Loading Animations 457

forward, while the character on the right is
static and currently in a T-Stance position.

Note: The animation on the yellow skeleton is
based on Forward Kinematics and therefore is
relying on Position and Rotation keyframes.
You will transfer this animation to the pilot
character, who also has a bone structure that is
purely FK. No Inverse Kinematics solvers has
been applied to the pilot’s rig.

. From the Selection Set drop-down on the Main

toolbar, choose skeleton_bones. This selects all
of the bones that define the yellow character to
the left of the viewport. Notice that the walk
cycle is animated between frames 0 and 36.

< 0100 >

=3 40

. From the File menu, choose Save Animation.

A dialog appears.

. Navigate to a folder where you wish to save your

file and name it my_walk.xaf. This type of file is
based on an XML format and allows you to save
additional information such as date of creation
or user name in the lower part of the dialog.
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2l Alternatively, you can use the file named
,.:.ljm—j e 1=} - T walk.xaf sound under |tutorials|character_
S animation|bones_retargeting.
[ Segment = 5
o — 3 4. Make sure Default is listed under Motion
e Mapping/Retargeting and then click on Load
: Motion
Fiagane | [my vt vt J Saver Moton | ,
Save 85 trpe: [FML Fumnal Fie [ | Carcel |
T File name: m
[ x
Faaie | Vot Files of twpe: IKML Anirnation File [*.xaf)
= Mok B Etargeting
File IDefauIt
p—
6. & Tothe Right of the dialog, turn on the
S?gment option, and then click the Objects 5. A warning dialog appears. This is the
Time Range button to set the range from frame application’s way of telling you it needs help
0 to 36.

understanding the structure of the characters
eyable Tracks in use. Click the Yes button to access the Map

hegment "7 Animation dialog to create a Map file.

From: [0 2] b
To: [36 = «-."?() Ma Tracks &re Mapped

Create Map File?
[~ EewPer Frame:

Note: The Objects Time Range button
automatically picks up the start and end time of
an animation and assigns it as a segment value.

Note: As you will see in the next steps, this
example will be easy to complete because the
two characters were designed with a similar
hierarchy and naming convention. Later, you
will learn more about manually mapping
character structures.

7. Click the Save Motion button to save the clip
and exit the dialog.

Load an Animation

1. Continue working on your file. From the
Selection Set drop-down menu, choose
pilot_bones. The pilot’s skeletal hierarchy is
now selected.

6. In the Map Track to Track rollout of the Map
Animation dialog, right click the list on the
left and choose Select All form the cursor
menu. Repeat the procedure using the list on
the right. The complete skeletal structures of

3. Navigate to the folder where you saved the Incoming character (the yellow skeleton)
the my_walk.xaf clip earlier and select it.

2. From the File menu, choose Load Animation.
A dialog appears.



and the Current character (the pilot) are now
selected.
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7. In the Motion Mapping Parameters rollout,
in the Map Nodes group on the left, click the
Closest Name button.

Note: This option attempts to automatically
map bones based on the similarity of their
names. Be aware that this option may not
always work perfectly and that you may still
need to fine-tune the mapping manually.

i

8. In the Retargeting rollout at the bottom of the
screen, notice that the Load Motion button is
grayed out. You will need to save your mapping
first. In order to do that, click the Save Mapping
button.

9. Name the Mapping file my_pilot. xmm and
click the Save Mapping button. The Load
Motion button is accessible now.

10.Click the Load Motion button. The Map dialog
disappears and the motion clip is loaded on the
pilot.

11.Play the animation to see the pilot walking.

Mapping FK to FK

Note: Since the motion clip you loaded on the
pilot is purely FK, you can easily reposition him
in space by taking its top parent (the pilot’s
hips) and relocate this node using the Move
command.

Next
Mapping FK to FK (page 2-459)

Mapping FK to FK

In the previous lesson, you loaded a Forward
Kinematics-driven animation onto a character
and the process was faily simple, mostly because
the hierarchy, anatomy and general scale values
between the current and incoming characters were
similar.

In this lesson, you learn to map an FK animation
between two characters that have different
structures and sizes.

Map the Character:

1. Open the file FK_to_FK.max found under
|tutorials|character _animation|bones_
retargeting. The file shows a stripped-down
version of the walk cycle you worked on in
the last exercise, minus some limbs (such as
the fingers) that were removed to make this
lesson easier to follow. Also in the scene,

459
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is a character called Gonzo. Gonzo has a
hierachical structure of bones and you notice
that he is also noticeably shorter that the yellow
skeleton. By its vary nature, this fact alone will
have you work a little more than you did in the
last lesson, in order for the incoming animation
to be scaled appropriately.

. From the Selection Set drop-down menu,

choose gonzo_bones. This selects the bone
skeleton assigned to gonzo.

. From the File menu choose Load Animation.

Note: Since you have already saved the yellow
skeleton walk cycle to disk, you will not need
to do it again.

. Browse to the folder where you saved the

my_walk.xaf file earlier and select it. You can
also use the file walk.xaf from the ltutorials|
character_animation|bones_retargetingfolder.

. Make sure Default is listed under Motion

Mapping/Retargeting and then click on Load
Motion. Again, 3ds Max prompts you to
create a Map file, click Yes to access the Map
Animation dialog.

. In the Filters group, turn off Position and Scale.

Leave Rotation on but turn off X, Y and Z.

By mapping the top level rotation tracks, you
will be doing so on all axes and this will make
the mapping list a little easier to read.

¥ Expose ‘woild Transforms
MCZEEHGIS
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. You will start with the hips. Select the

Transform track on the Hips node of the
Current character (Gonzo) and the Transform
track on the Hips node of the Incoming

character (Skeleton). Click the left-pointing
arrow to map these tracks to each other.
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In a Forward Kinematics scenario, you typically
want to map the transforms (position/rotation)
of the top nodes (typically the center of mass) of
the current and incoming characters together.
For the rest of the limbs, you only need to map
the rotation tracks.

. Next, select a rotation track on a limb of the

Current character, and then map it to the
rotation track of the corresponding limb of the
Incoming character. For example the rotation
track of Spinel of gonzo to the rotation track of
Spinel of the skeleton.

Note: As you might have guessed, it helps to have
defined a naming convention in your skeleton
rigs as part of your production pipeline. The
selection of limbs is so much easier when the
names are similar.

. Continue mapping rotation tracks for all limbs

of the Current (gonzo) character to match those
of the incoming (Skeleton) character. Now that
you have already mapped the position track
for the hips, you can filter that out as you don’t
need it for the rest of the limbs and this will
make the list even easier to read.

10.10. Once you are done mapping the Rotation

tracks, click the Save Mapping button and name
your file: my FK_to FK.xmm.



11.Next to the Load Motion button, ensure the
Insert and Relative options are chosen and
then click the Load Motion button to see what
happens. Gonzo is now walking seemingly the
same walk as the skeleton.

{" Feplace ® |nzert AL Frame: |EI ﬂ
& Felative  Absolute

12.Play or scrub the animation.

The movement is not bad but if you look closely,
you will definitely notice some sliding of the
feet. This is happening because at this time,
the animation on Gonzo’s center of mass is a
relative one-to-one reproduction of the yellow
skeleton’s center of mass motion. However,
Gonzo is shorter and therefore, his center of
mass should move forward less. You can correct
that and other scale issues with Retargeting.

Edit the Mapping and Adjust Retargeting Values:

1.

Continue working on your file. From the
Selection Set drop-down, choose Gonzo_Bones
again.

2. From the File menu, choose Load Animation.

3. The Walk clip from earlier should alrady be

selected but you need to edit the mapping you

Mapping FK to FK

created. Click the Get Mapping button to locate

and load the mapping file you saved earlier as
my_FK_to FK xmm.
!

File name:

[walk st

Load Motion
Cancel

|
jl GetMapping || Edit Mapping

Fies oftype: [ primation il (*val] =]

Motion M apping/Retargeling
’VF“E |Detauit

User D
[I Atibute | Value | ‘

. Click Edit Mapping to go back to your map

definition of both characters.

. Place your cursor right below the mapping

arrows until you see a panning hand and then
drag the dialog all the way up to reveal the
Retargeting rollout.
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You will use the retargeting rollout to establish
a scale value converting the animation of the
incoming file to one appropriate the the current
character.

. In the list of mapped nodes, select the first

entry representing the Hips. Notice at this time
how the scale values are mapped based on a
one-to-one absolute value.

. In the Scale Origin group, select the

Skeleton:Hips node as an origin base for the
Incoming file and Gonzo_Hips as an origin for
the Current file.

Scale Origin
Incoming: ISkeIeton:Hips ﬂ

laonzo_Hips |

Cument:
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8. In the Derive Scale Between Chains
group, set the Incoming Chain Start as
Skeleton:LeftUpLeg and the Incoming Chain
End as Skeleton:LeftFoot. Set also the Current
Chain Start as Gonzo_LeftUpLeg and the
Current Chain End as Gonzo_LeftFoot. Notice
how the Resulting Scale Factor is automatically
calculated as 0.569.

r Derive Scale Between Chains:

Resulting Scale Factar: 0.569

— Incaming Chain

Start: ISkeIetnn:LeﬂUpLeg

Lef L]

End; ISkeIetnn:Leleoot

Current Chain

Start: Gonzo_LeftUpleg |

End: IGonzn_Lefthu:-t j

Note: By specifying a refernce to compare
between the two characters, you can easily
establish a scaling factor based on the distance
between nodes. You can use any limb you want
although a leg is typically a good candidate to
find a resulting scale factor. In this case you
used the left leg but you could easily have used
the right leg.

9. To the right of the dialog, click the Set button
to accept the changes.

10. At the bottom right of the dialog, set to Replace
the animation in Relative mode to replace the
old animation, and then click Save Mapping
and then Load Motion to view the results.

& FReplace ¢ Inseit AtFrame: [0 2
@ Relative 1 Absolute

[Gae Misgoing | Save Mapping As‘ Laad Mation

11.Play or scrub the animation and notice in the
left view that Gonzo’s motion forward is smaller
than that of the skeleton’s and that his feet aren’t
slipping anymore.
Note: In this example, we only established
scaling reference for the hips and legs. In other

situation where the anatomy differs greatly,
you can also establish scale references for other
limbs, for example the arms on a bone structure
when mapping a gorilla to a human being or
vice-versa.

Next
Mapping FK to IK (page 2-462)

Mapping FK to IK

In the previous lesson, you retargeted Forward
Kinematics animation from one character to
another. You mostly dealt with Rotation tracks
as is usually required with FK. Retargeting is
slightly different when you go from FK to IK.
An example of this would be to retarget Motion
Capture animation (usually FK-based) to an IK
rig that you still need to manipulate after loading
the animation.

In this lesson, you learn to map an FK animation
to an IK rig, giving special attention to the IK goals
receiving the motion data.

Map the Character:

1. Open the file FK_to_IK.max found under
ltutorials|character_animation|bones_
retargeting. The file is very similar to the one
you used in the last lesson but the skeleton
inside Gonzo has been rigged with a simple IK
solution to control the arms and legs.



. From the Selection Set drop-down menu,
choose gonzo_bones_and_goals. This selects
the bone skeleton assigned to gonzo and the
four IK goals assigned to the hands and feet.

. From the File menu, choose Load Animation.

. Browse to the folder where you saved the
my_walk.xaf file earlier and select it. You can
also use the file walk.xaf from the |tutorials)
character_animation|bones_retargetingfolder.

. Make sure Default is listed under Motion
Mapping/Retargeting since you want to create
a new map for this particular rig. Click on
Load Motion. Again, 3ds Max prompts you to
create a Map file, click Yes to access the Map
Animation dialog.

. In the Filters group, turn off Position and Scale.
Leave Rotation on but turn off X, Y and Z. This
is the same setting you used earlier to make the
node controllers lists easier to read.
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7. You will start with the hips. The Hips node
is the top parent in the gonzo hierarchy and
requires mapping for both position and
rotation. Scroll the Current node list until you
see the entry marked as Gonzo_Hips. Make
sure you can see the Hips node in the Incoming
node list as well.
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8. Select the Transform tracks on both the Current
and the Incoming hips nodes and then click the
left pointing arrow to map these nodes together.

T Mt T
Vg e
[ Pt
st e et
[ @ mmmamniio
o Lo st v Tt
I e —

= b
T Lt
s

et ey
H Sara’, bursion

{ eyl el

9. Map the Rotation tracks for all Spine nodes on
both current and incoming characters.
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10.Repeat the procedure to map the rotation tracks
on the Neck and Head nodes.
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Note: Since the IK rig is only set up to control
arms and legs, you still need to map the spine,
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neck and head nodes using an FK to FK
approach as you did in the last lesson. In the
next step, you will map the four ik goals to
control the arms and legs.

11.Scroll to locate and select the Transform nodes
of the RightShoulder entry. Map them together
between Current and Incoming files.

L s ]
- o i
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1
i

12.Repeat the procedure to map the Transform
nodes of the LeftShoulder object.

b gt mston 1 it ‘
i by

b - -

13.Scroll the Current node list until you see the IK
Goals displayed. Start by selecting the IK Chain
RightHand \ Exposed World Transform in the
Current node list.

CURRENT: MAPFEL
| Status: E
= g IK Chain_RightHand
= [[£]1K Chain RightHand % E xposed Wworld Transform
=i [fE] 1K Chain_RightHand % Tranzform
B K Chain_RightHand % Transform 4 Swivel Angle
=i ic] IK Chain_RightHand % Transfarm b [K. Goal % Rotation
IK. Chain_RightHand % Transfarm % Enabled

= g Ik Chain_LeftHand
ZFENK Chain | efHand b Fennead WWiarld Transfarn

Note: Exposed World Transforms represent
Transform data as it relates to the World
Coordinate System. Think of it as baked
animation data in World-Space. Regular
Transforms work in Parent-Space.

14.Map the selected node to the Exposed World
Transforms of the right hand of the Incoming
character.

=
cumant =
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8 i ‘ 2|
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15.Repeat the procedure to map the Exposed
World Transforms of the remaining IK goals to
their corresponding limb.

IK goal (left hand) => skeleton left hand
IK goal (left foot) => skeleton left foot
IK goal (right foot) => skeleton right foot

CURRENT MAFFED
I Shatu: 295 conmobats on 25 nodes mapged.

5 K Chan_Aightand 2
El&wﬂlﬂmﬂnﬂm = k I3 Tisrufoin 1
i

=]
=

2 1K Chusn_LoitHared

-%EM itand \ Exposed workd Tiopatoem ] SkelstorrLefttiand ', Exnosed vord Tisnaiom
]
=]
]

5 @@ 1K Chan Pighifoot
K Qi
1]
i

Il
2]

£ 1K Chusn_LetFoct
=i | msbmmmhmwmumw 2

Note: You do not need to map the individual
bones that make the arms and legs as their
animation will be derived by the Exposed
World Transforms applied to the IK goals.

16. At the bottom of the dialog, click Save Mapping
As and name the file my_FK_to_IK.xmm. Do
not load the motion yet.

Adjust Retargeting Values:

1. Scroll up the node lists to access the Retargeting
rollout. You will need to adjust scaling for
nodes receiving position data, namely the Hips
and the IK goals.

2. In the Retargetable Nodes list, select
Gonzo_Hips => Skeleton:Hips.

3. In the Scale Origin group, select the
Skeleton:Hips node as an origin base for the
Incoming file and Gonzo_Hips as an origin for
the Current file.

Scale Origin
Incoming: ISkeIet-:-n:F!ight-’-‘n.rm j
Fanza_Fightim |

Curent;




4, In the Derive Scale Between Chains
group, set the Incoming Chain Start as
Skeleton:LeftUpLeg and the Incoming Chain
End as Skeleton:LeftFoot. Set also the Current
Chain Start as Gonzo_LeftUpLeg and the
Current Chain End as Gonzo_LeftFoot. Notice
how the Resulting Scale Factor is automatically
calculated as 0.569.

r Derive Scale Between Chains:

Resulting Scale Factar: 0.569

— Incaming Chain

Stait: ISkeIetnn:LeﬂUpLeg |
End: ISkeIetnn:Leleoot j
Current Chain

Start Gonzo_Leftlpleg |
End: IGonzn_Lefthu:-t j

5. To the right of the dialog, click the Set button
to accept the changes.

This is essentially a carbon copy of the
procedure used in the last lesson to establish a
scaling reference for the hips.

6. Play or scrub the animation.

Notice the problem in the viewport: The
motion scaling for the hips worked well but
unlike the previous lesson, it is not enough to
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adjust motion scaling on the hips only. You
need to also adjsut scaling on the ik goals.

. From the File menu, choose Load Animation.

. From the dialog that appears, click Get

Mapping and load the file my_FK_to_IK.xmm
you saved earlier.

. Click the Edit Mapping button to go back to the

Map Animation dialog.

10.Scroll to the Retargeting rollout to view the list

of Retargetable nodes.

11.Select the first IK chain entry named IK

Chain_RightHand => Skeleton:RightHand

Fetargetable Modes: Fird: |

Current Mapped Modes R Scae XY Z
IK. Chain_RightHand -» Skeleton:RightHand [1.00,1.00,
Ik, Chain_LeftHand -» Skeleton:LeftH and [1.00, 1.00,
1. Chain_FRightFoot -» Skeleton:RightF oot [1.00,1.00,
Ik, Chain_LeftFoot -» Skeletor: LeftFoot [1.00, 1.00,

12.In the Scale Origin group, select

Skeleton:RightArm as an Incoming

origin and Gonzo_RightArm as a Current
Origin. These nodes represent the joint
between the upper arms and shoulders and
make a good origin to scale the end effectors.

Scale Origin
Incaming: ISkeIetnn:Hight-’-‘-.lm j
G |i aonzo_Hightdrm |

13.In the Derive Scale Between Chains group, set

the Incoming chain to start at the skeleton’s
right arm and end at its right hand. Similarly,
set the Current to start at Gonzo’s right arm
and end at his right hand. Notice the resulting
scale factor of 0.618.
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~Derive Scale Between Chaing:

Resulting Scale Factor: 0618

— Incoming Chain
Start: ISkeIeton:HighLﬁlm j
End: ISkeIeton:HightHand j
r Current Chain
Start: Gonzo_Right&m |
End: IGnnzo_F!igthand ﬂ

14.Click the Set button to accept the changes.

15.Repeat the procedure to rtarget the left hand
IK goal, choosing the proper scale origins (left
arm objects on both characters) and the proper

Derive Scale chains, going from the left arms
to the lef hands.

Mapgmd Node: | K. Chain_Letland D B -
Scale i I stl
© Absckute 1 Muliply Derived Scale Incimng Choe c

Y P 1 lF Y 2 |

Scale Digin Cumers Char
Incoming: | Skelelor: Leltam - Sk Giruza_Leltdum |
Cumere: Genzo_ Lefm End [Genso_Lei_piarsd |

Note: Notice how the scale factor may differ
between one similar chain and the next, this
happens when the skeletal structure is not
exactly identical from one half of the body to
the other.

16.Click Set to accept the changes for the left hand
IK node.

17.Select the IK node for the right foot and retarget
it accordingly.

Mapped Node: 1K, Chan_HightF oot

R I
€ Abackde Mgl Demoed Seale. i L ——
% [T 2 %[0 2| 2 [0 3 Stost [Sksksion Righlipkea =
Endt [Shaetonti -

Seale Dl Cument Ch
Incering. | Shekton PightleLeg =11 || st Gonzo_ightpLeg |
Cumert: foroy_Rightlipleg En [Gonzo_PightFoct |

18.Repeat the procedure for the left foot IK node.

Magped Node: . Cha,_LeitFeut
Fle ki 059

 Alsckin & Mubply Desiend Scale -
x [FT 2| ¥ [T 2| = (T 2 Sunt. [SkeletonLebtipley -
Eret [SkeletonLebFoot -

Drigin - w
Incoming. [Shektonletlples ||| s fioran,_Leiipleg |
Cumert: Borzs Lafillgl ay Endt [Goe LeiFoot =

Note: Remember to click the Set button every
time you make a change to the retargeting
values.

19.At the bottom of the dialog, click the Save
Mapping button to update your map file and

then click Load Motion to reload the animation
file.

20.Play or scrub the animation. Gonzo is properly
following the animation coming from the
yellow skeleton. Scaling has worked properly as
no sliding is noticed at the feet level.

Note: The current IK rig on Gonzo is overly
simplified to make this lesson easier to follow.
In a more complex rig, IK solvers could have
been found in other places such as elbows and
knees, and these additional IK nodes could
have been mapped for an even better solution.
However, you can make easy adjustments on
this scene by enabling the Select and Manipulate

button "< on the main toolbar, and adjust the
handles that control the swivel angles on the
IK chains.



Summary

In this tutorial, you have learned the basic
concepts of retargeting. The process involves
saving animation files to disk to create a library
of motions, and then load those files on different
characters. You have learned to create map files

to ensure motion files work well between one
character and the next, which is especially useful
where models have different scales and anatomy.
Finally, you have learned how to map motion
between Forward and Inverse Kinematic solutions.

Introduction tothe Reaction
Manager

Having the animation of one object drive the
animation of another is a common problem in

3D animation, and one that tends to make the
fine-tuning process complex and time-consuming.

The Reaction Manager serves as the primary user
interface for the Reaction controllers. It allows
you to easily set up interactions between any
parameters within a 3ds Max scene. As you define
the interactions, the Reaction Manager displays
the associations and values in an intuitive interface
that allows you to find and adjust the reaction you

Introducing the Reaction Manager

need. If your goal is to create realistic motion in
your animations, you owe it to yourself to learn
about the Reaction Manager.

In this tutorial, you will learn the capabilities of
this new animation tool by working through a
common instance where reactions are important:
the motion of the fingers and thumb on a human
hand. You'll see how to set up and edit reactions
quickly, and explore the UI that has been designed
to speed your navigation through complex
reactions and scenes.

Skill Level: Intermediate

Time to complete: 1 hour

Tutorial Files

All the necessary files to do the tutorials can

be found on the Tutorial Files CD, in the
|tutorials|reaction_manager folder. Before
starting any tutorials, copy the |tutorials folder
from the CD to your |3dsmax8local installation.

Creating Reactions in a Hand

In this lesson, you will use the Reaction Manager
dialog to establish a master-slave relationship
between some custom dialog elements and the
fingers on a hand. The dialog elements (sliders, in
this case) will be the masters, and the fingers in the
hand will be the slaves.

Set up the lesson:

 Files for this lesson are in the
|tutorials|reaction_manager folder. In
3ds Max, open hand_reactions01.max.

The scene contains a simple arm and hand rig.
An IK chain has already been set up on the arm.
The chain is controlled by moving the yellow
spline object CNT__HAND. Drag CNT_HAND
around a bit to confirm that the IK is working,
and right-click before your release the left
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mouse button, in order to return the effector
to its original position.

. With CNT__HAND still selected, go to the
Modify panel. The editable spline object has
an Attribute Holder modifier assigned to it,
which in turn contains six custom attributes
sliders on the Custom Attributes rollout. The
sliders don’t do anything yet: you will use
Reaction controllers so that these sliders drive
the movement of the fingers.

Note: It’s helpful to know how the sliders are set
up. Each of the first five sliders, which control
the individual fingers, ranges in value from
-25.0 to 100.0, and is currently at the default
value of 0.0. The default value specifies the
neutral position for the finger: its current state.
For this exercise, a value of -25.0 means the
finger should be bent backward slightly, and a
value of 100.0 means it should be fully curled,
as in making a fist. The Hand Splay value
ranges from -100.0 to 100.0, and is currently
set to the default of 0.0.

You can examine the setup by highlighting
the Attribute Holder entry in the modifier
stack, choosing Animation > Parameter
Editor, and then clicking the Parameter Editor
> Edit/Delete button. This opens the Edit
Attributes/Parameters dialog. Click each
attribute in turn to see its settings on the



Parameter Editor dialog. Then close both
dialogs.

Set up the reactions:

1. From the Animation menu, choose Reaction
Manager to display the Reaction Manager
dialog.

Sk
+ & = X Show Selected |

Reactions [stat [End [ curve

4] (|
Deatethode | 4 % | Edibeds |4 X

States [ Wale | Stength [ Influence | Falloft

4] 1]
[0, |8 x|
100

05 [ [0 1=

|

hi 3 -H

Drag to move. Chikclick or drag regionb | | | & B bl 2% | ot & @] |

Tip: You can also open this dialog by
ALT+right-clicking an active viewport, and
choosing Reaction Manager from the quad
menu.

Wiarldl

Freeze Transfarm Wieny
Freeze Raotation Screen
Tranzform To Zero Parent

Rotation To Zero Local

Zet Pref Angles Heyframe
Azzume Pref Angles Show Trajectories Toggle
Set a5 Skin Pose Reaction Manager
Azzume zkin Poze Delete Selected Animatian

+
2. J Click the Add Master button.
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. Select the CNT__HAND object in the viewport.

. A pop-up menu appears, which lets you choose

the animation track that will serve as the master
in the reaction being defined. You could choose
a transform applied to CNT__HAND, but for
this lesson you will use the custom attributes
that have been built for you.

From the pop-up menu, choose Modified
Object > Attribute Holder > Custom_ Attributes
> Pointer.

Wy
|
B

CNT_HAND |
B »

Transfarm

Modified Object » Attribute Holder » Custom_Attributes ¥ Thumb
middle

Ring

Pirky

Hand Splay

Editable Spline (Object)

A new entry, CNT_HAND / Pointer, appears
in the Reactions list of the Reaction Manager
dialog, indicating that the Pointer attribute

of the CNT__HAND object is the new master
for the Reaction controller that you'll set up.
Technically, the controller is actually applied to
the slave objects that you'll specify in the next
few steps.

Reactions
CHT_HAMD / Painter

Next you'll use Reaction Manager to specify the
slave tracks that this master drives.

. Select the bones of the pointer (index)

finger: BN _Pointer01, BN _Pointer02, and
BN_Pointer03.

ﬂ In the Reaction Manager dialog, with the
pointer finger bones still selected, click the Add
Selected Button.

. You are presented with another pop-up menu,

which lets you choose the animation track
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of the slave objects that should be driven by
the Reaction controller. Choose Transform >
Rotation > Y Rotation.

Transform Position  # Fd E
Madified Ohject  » Ratakion  k ¥ Raokation
: ¥ Rokatio
CNT_HAND / Poirl Scale ¢ Rakakion

£ Rokation

Reactions [Stat [ End [ Curve

— CNT_HAND / Painter a 100
BN_Pointer01 /* Rotation o 100 i
BMN_Pointer02 /% Rotation a 100 ®
BN_Pointer03 /* Rotation o 100 ®

4] >
Create Mode |+ % | Ediade |+ x

States [ Walue [ Stength [ Influence | Faloif

— Statel n.ooo
BN_Pointer01 /* Rotation 3340
BN_Pointer02 /* Rotation 180.000
BMN_Pointer03 /% Rotation 179838

This applies a Reaction controller to each of
the slave objects. The slave objects and the
parameters that will be driven by the Reaction
controllers appear in the Reaction Manager
dialog. The States list shows the initial values
for the Y rotation of the bone objects.

Note: ﬂ You could also designate slave
objects by clicking the Add Slave button and
then selecting the individual objects, but in this
case it is faster to use the Add Selection button,
especially since you wish to affect the same
parameter (Y rotation) of each of the selected
objects.

Now that you've defined the relationship
between a master object, a Reaction controller,
and the slave objects’ parameter, the next step
is to tie specific master values to the specific
parameter values you want to see in response.

Create Maod
M Click the Create Mode

button to turn it on.

The button is highlighted, indicating that
you can now create new Reaction states
interactively.

2 If the CNT_HAND custom attributes

aren’t visible, select CN7_HAND again, and

go to the Modify panel.

. On the Custom Attributes rollout, drag the

Pointer slider all the way to the right.

Remember, at this value the finger will be fully
curled.

Puainter:

. D I-jv On the Main toolbar, click

the Select And Rotate button to turn it on. Then
set the Reference Coordinate System to Local.

. Select BN_Point01 in the viewport, and

rotate it along the Y axis approximately -90
degrees. Repeat this step for BN_Point02 and
BN_Point03 so that the pointer finger is fully
curled inward.

Adding reaction states:

1. Make sure CNT_HAND / Pointer is still
highlighted in the Reactions list.



Tip: You can save time by selecting each object
and then entering -90.0 in the Y box of the
Coordinate Display, below the time slider.

=[]0 i [T 2

><:| 0o

ﬂ On the Reaction Manager dialog, click the

Create State button.

| Create Mode * % Edit Mode * >

States | Value | Strer

— Statel 0.000
BM_Pointerd1 /% Fatation 3340
BM_Pointer02 /' Fatation 180,000
BM_Pointer03 /% Fatation 173,898

— State02 100.000
BM_Pointerd1 /% Faotation 93.340
BM_Pointer02 /v R otation 30,000
BM_Pointer03 /v R otation 89,895

The newly created Reaction state is displayed
in the States list as a new entry. Now create
another state:

. Select CNT__HAND again in the Perspective
viewport.

. On the Modifier panel > Attribute Holder
modifier > Custom Attributes rollout, drag the

Creating Reactions in a Hand

Pointer slider from the extreme right to the
extreme left position.

10.Rotate each of the pointer finger bones so that
the hand is wide open, with the fingers bent
back slightly beyond the plane of the palm.

Tip: If you are using the Coordinate Display to
type in the Y rotation, and you used -90 degrees
to curl the fingers inward, uncurl each finger
joint by 100 degrees.

11. ﬂ On the Reaction Manager dialog, click
Create State again.

States | Walue I Shre
BM_Puointer3 /' Fotation 179.898
— State02 100.000
BM_Puointerdl /% Rotation 93.340
BM_PuointerD2 /v Fotation 90,000
BM_Puointer3 /' Fotation 89.898
— State03 -25.000
BM_Puointerdl /% Rotation -6.660
BM_PuointerD2 /v Fotation 190,000
BM_Puointer3 /' Fotation 189,898
al

A third Reaction state appears as a new entry
in the States list.

1o e bredte Made . Create Mode fo turn

it off.

The button turns gray to indicate that you have
exited Create mode.

13.Save your file as my_hand_reaction.max.

You have now successfully defined the reactions
for a single finger. To test them out, select
CNT_HAND, and then, on the Modify panel,
drag the Pointer slider right and left to see the
finger curl and uncurl.

Your scene should now be similar to
hand_reactions02.max, which has the reactions
created for the pointer finger according to the
previous steps.
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Complete the hand setup:

1.

Repeat the previous procedure for the thumb
and other fingers, attaching the reactions to the
appropriate sliders in the Custom Attributes
rollout. You might need Y rotation values
other than -90.0 for fully curled and 100.0

for extended backward; use angles that look
natural. For example, the first bone of the
thumb will bend very little in either direction.

When you have completed these steps, the
Reactions list should look something like this:

Fleactions [stat  [End  [Cuwe |
— CNT_HAND / Pinter [ 100
BN_PointerD1 /¥ Fiotation [ 100 %
BN_Pointer02 /¥ Rolalion 0 100 ®
BN_Pointer3 / ¥ Fiotation i 100 X
~ CNT_HAND / midds [ 100
BN_Middie /¥ Rotation 0 100 X
BN_Middi)2 /¥ Fiotstion [ 100 %
BN_Middiel3 / 7 Rotalion [ 100 %
~ CNT_HAND /Ring 0 100
BH_Ringl1 /¥ Rotation [ 100 X
BH_Fingl2 / ¥ Rotation 0 100 ®
BH_Ring03 / ¥ Rotation [ 100 X
— CNT_HAND / Finky a 100
BN_Pinky(1 /¥ Rotation ] 100 X
BN_Pinky02 /¥ Rotation [ 100 %
BM_Finky03 / ¥ Rotation 0 100 ®
~ CNT_HAND / Thumb i 100
BH_Thumb01 /' Fiotation [ 100 X
BH_Thumb02 /¥ otation 0 100 X
BN_Thumb03 /¥ Fiotation [ 100 X
< 1]

For each master in the Reactions list, the
States list should contain three states that look
something like this:

States | Value | 1
— State 0.000
BM_Ring01 /% Rotation 176.964
BM_Ring02 /v Rotation 0.3
BM_Ring03 /' Rotation 0138
— State02 100.000
BM_Ring01 /% Rotation aa.a1n
BM_Ring02 /v Rotation 95,168
BM_Ring03 /v Rotation E3.906
— State03 -25.000
BM_Ring01 /%" Rotation 191.510
BM_Ring02 /* Ratation -11.941
BM_Ring03 /v Rotation -30.620

2. Save your work as my_hand_reaction01l.max

Refining the Reactions

Now that you have defined the basic reactions
that uniformly curl and uncurl the fingers and
thumb, you can use Reaction Manager to add
some subtlety to the finger movement.

Set up the lesson:

Open the file hand_reactions03.max from
your |tutorials|reaction_manager directory, or
continue from the previous lesson.

If the Reaction Manager dialog is not open,
choose Animation menu > Reaction Manager
to display it.

Adjust the finger curling:

Real finger joints don’t rotate uniformly; to
simulate that movement you will adjust the
reaction curves on a bone-by-bone basis.

1.

On the Reaction Manager dialog, choose
BN_Pointer01 /Y Rotationin the Reactions list.

—lojx]
+ + &+ X Show Selected | =
Reactions [Stat _ [End [ Cuve =]
— CNT_HAND / Pointer a 100 J
rter]1 /Y Rotation a 100 ®
BN_Pointer02 /¥ Rotation a 100 ®
BN_Pointer)3 /¥ Rotation a 100 b3
= CNT_HAND / middle a 100
BN_Middled1 /¥ Riotation ] 100 ®
BN_MiddleD2 /¥ Fiotation ] 100 X
BN hdiddl=n 2% Ratabion n 100 -
| T LI_I
CedeMode | 4 % Fdibode |4 X
States [Valus [ Stength [ Influence | Faloff_+
— StateD1 0,000
BN_Poirter01 /¥ Rctation 3340
BN_Poirter02 / ¥ Rctation 180,000 |
BN_Pointer03 /¥ Retation 173,898
— Statel2 100.000
BN_Painter1 /% Rotation 95,436
BN Prinbarl? 4% Babation aR 712 -
4« B
[z =18 [X]|
120 [0 20 140 |60 180 [0 [«
- / £
0 —
<1 Bl >
Drag to mave. Ctikclick or drag region b | | [ & |l bl 26 | ad & B |

A single curve appears in the graph section of
the Reaction Manager dialog, representing the



reaction states for this Reaction controller. You
will edit this curve to add some variety to the
movement of the differerent joints.

. Click one endpoint of the curve to select it, and
then CTRL+click the other endpoint so that
both are selected. Right-click either endpoint

and then choose Bezier-Corner from the menu.

X L] [ [0

L. U L. l‘“ll‘”

=T Corner

. Adjust the handles of the curves, so that the
curve eases into the endpoints, as shown in the
following illustration.

.1 |8 | X

20 0 K] [ED] [0 E] o=
0

[T N T

. Right-click the middle point, which
represents the original state, and then choose
Bezier-Smooth from the menu. Adjust the
handles so that the curve flows smoothly
through the point, as shown in the following
illustration.

[#F 8 |X]|
20 0 20 T30 T50 50 0 [=
[ = o

Tip: You can also drag the point within the
graph to further refine the curve.

Next, you 'l adjust the other fingers.

. In Reaction Manager > Reactions list,
click BN_pointer02 / Y Rotation and then
CTRL+click BN_pointer03 /Y Rotation so that

Refining the Reactions

both are highlighted. Adjust the curves in the
graph so that each has its own distinctive shape.

|91 = |8 | X |

[y ] [El] 0 T [E] o=

K] : | : ;H

. In the Perspective viewport, select the

CNT_HAND object and move the Pointer
slider back and forth. Compare the way the
bones curl when moving the Pointer slider to
the way the bones curl when moving the Middle
slider. This slight variation in speed between
fingers adds a subtle bit of realism that keeps
your animation from looking too mechanical.

Repeat the steps in this procedure for the
remaining fingers.

Tip: To select multiple endpoints or midpoints,
drag a region over all of them in the graph.

Set up the splay:

In this procedure, you'll define one more reaction
controller: the Splay attribute.
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1. Open the file hand reactions04.max from
your |tutorials|reaction_manager directory, or
continue from the previous section.

2. ﬂ On the Reaction Manager dialog, click
the Add Master button. Select the CN7T__HAND
object in the viewport, and choose Modified
Object > Attribute Holder > Custom_Attributes
> Hand Splay from the menu.

3. Press H to display the Select Objects dialog.
Highlight BN_Thumb01, BN_Pointer01,
BN_Middle0I, BN_Ring01, and BN_Pinky01
in the dialog, and then click Select to select

them as a group. Warning: Make sure the Reference
- | Coordinate System is set to Local.
4, On the Reaction Manager dialog, v
with the bones still selected, click the Add 8. On the Reaction Manager dialog, click the
Selected button. Navigate the menus to choose Create State button.
Transform > Rotation > Z Rotation. 9. Select CNT__HAND in the viewport, and drag
Create Mod the Hand Splay slider all the way to the left.
5. M Click the Create Mode
button to turn it on. Hand 5play:
6. Select CNT_HANDin the viewport. On the I\ ' ' ' I

Modify panel > Attribute Holder modifier > -

Custom Attributes rollout, drag the Hand Splay
slider all the way to the right. 10.Rotate each finger’s base joint around its local Z

axis so that the fingers are close together.
Hand 5 play:

A

7. Rotate each finger’s base joint around its local Z
axis so that the fingers are spread out, as shown
in the following illustration.




11. ﬂ On the Reaction Manager dialog, click the
Create State button.

12, [ EreatEMDdE' Click the Create Mode

button to turn it off.

You've now captured the movement of individual
digits on the hand, making it easy to animate the
motion of the fingers and thumb. Try selecting
CNT _HAND and sliding each of the sliders to see
their effect, and how they work with each other.
Compare your results to those in the finished file
hand_reactions05.max.

Experiment with keyframing the locations of the
sliders to create different finger animations.

Summary

In this tutorial, you have learned how to use
Reaction Manager to establish master-slave
relationships between controllers and parameters,
how to define reaction states, and how to fine-tune
reaction states to simulate realistic movement.

Lip-Sync Animation

Producing Lip-Sync Animation

In this tutorial, you will learn two methods for
producing lip sync animation. In the first lesson,
you will use modifiers to animate the mouth for
speech. In the second lesson, you will create a
morph target of your own and animate it with the
Morpher modifier.

Producing Lip-Sync Animation

Skill Level: Intermediate

Time to complete: 90 minutes

Features Covered in This Tutorial

+ Applying a series of Mesh Select modifiers on
different parts of the mesh

+ Following each selection of vertices with an
XForm Modifier

+ Animating the transform modifiers to create
rotations for the chin, positions for the lips, and
raised eyebrows

+ Using a MeshSelect modifier with a Bend
modifier to lift the cheeks for a smile

+ Understanding speech and expression target
requirements for your own character

+ Creating a facial expression target and assigning
it as a target in the Morpher modifier

+ Setting lip sync keys by listening to the
character’s voice and looking at the audio
waveform in Track View
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Tutorial Files

Files for this tutorial are in the tutorials|character
animation|character _animation folder.

Animating Lip Sync with the FFD
Modifier

As a character animator in 3ds Max, you have a
number of different options for creating facial
animation. You can use morph targets. You can use
wire deformers. You can animate NURBS Splines
or CVs. You could combine different techniques.
The goal is to make your character’s face and
mouth talk, to create the sound-synchronized
mouth positions and expressions that bring it to
life.

Traditional animators use a system called track
reading in which the animation is carefully
analyzed for mouth positions laid out against a
time sheet. The animator’s true skill is knowing
how to condense speech into as few positions as
needed to create the illusion of speech. Using too
many mouth positions will not read as well as just
a few key positions. The method in this tutorial
uses transform modifiers to create deformations
of the mesh.

Add a sound track:
. Reset 3ds Max.

. From the File menu, choose View Image

File. Play byebye.avi. A beetle gets up off a
strawberry and says “Thanks for watching; bye,
bye now.”

In this exercise, you'll animate the beetle saying
“bye, bye now.” They are only three little words,
but it will teach you how lip sync is done
without taking too much time.

If the playback of the AVI is slow, don’t play

it from the CD ROM. Copy it to your hard
drive before playing. You can also resize it to a
smaller size to improve playback.

. Open beetle_talk_nosound.max. This file can

be found in the |tutorials|character _animation|
character_animation folder.

. Play the animation.

The beetle is already mouthing the words, but
there is no sound. You’ll add the sound track
and match it to the existing animation.

. Click the beetle’s head in the viewport.

The track bar displays keys for the animation.

. Right-click the beetle’s head in the viewport,

then choose Curve Editor from the transform
quad.

The Track View window appears.

. Move your cursor over the Controller window,

then press and drag downwards to reveal the
hierarchy.

'g? You can see the World icon at the head of
the hierarchy list.

. Click the Sound item label on the list.

It turns yellow to show it’s active when you’ve
selected it.

. Right-click the Sound label and choose

Properties from the controller quad.



The Sound Options dialog displays. This is how
you add sound to an animation.

10.In the Sound Options dialog, click Choose
Sound.

On this dialog, you can add any WAV file as a
track, or you can select sound from an AVI file.

11.Navigate to the tutorials|character_animation|
character_animation directory and choose
byebye.aviand play the preview. Click OK to
select the sound from the AVI file.

Byebye [00:07]

Preview window

12.Close the Sound Options dialog.

13."4l Expand the Sound window by clicking the
plus in the circle to the left of the Sound icon.

In the hierarchy list, click the item label for
Waveform — Byebye.avi.

The waveform is displayed in the Track View
window:
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Sound track to byebye.avi

14.Drag the time ruler up from the bottom of the
Key window, and place it close to the sound
track.

15. E Use the Zoom icon to navigate the

viewport so the entire sound track is visible.

Adjust the sound track:

1. On the Track View menu, choose Modes >
Dope Sheet.

3.
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The Curve Editor window is replaced with the
Dope Sheet editor.

. J On the Dope Sheet toolbar, click Edit

Ranges.
Range bars are now displayed.

Click the Waveform item label to display the
waveform in the Dope Sheet editor.

Note the horizontal range bars above the
waveform. Use either of these to drag the sound
track, sliding the waveform to the left so that
the second half of it moves completely into the
light gray area, the active time segment.
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Wave form for “well thanks for watching; bye, bye now”

. Click Play in the time controls.

The sound file now plays. You hear the voice of
the beetle saying, “Well, thanks for watching;
(pause) bye, bye now.”

. @ If the sound does not play, you need to

click Time Configuration and change playback
to Real Time. Sound will not play if Real Time
has been turned off.

. Identify the waveform for “bye, bye now.” It

looks like this:

e

Waveform for “bye, bye now”
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Sync audio to existing mouth movement:
1. Select the beetle’s head in the viewport.

The track bar under the viewport displays keys.
You can now see where animation has been
created to move the lips.

2. Right-click the track bar and choose Configure
> Show Sound Track.

The sound track is now visible beneath the keys
in the track bar.
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Sound track displays beneath track bar

3. In Track View, right-click the Controller
window and choose Manual Navigation. This
will allow the keys to stay visible while you
select the sound track.

4. Starting at frame 0, click the > button on the
time slider to advance a frame at a time from
0to 12.

You should see that the movement for the first
“buh” sound takes place from frames 0 to 12.

Tip: If you prefer, you can use the > key on the
keyboard to move ahead one frame at a time.

5. ﬂ Turn on Key Mode.

L .
6. J Click Next Key to advance through the
animation from one key to the next.

You see the chin move down at frame 12, up
at frame 14, down at 18, up at 19, down at 24,
and up at 28.

7. On the Dope sheet, slide the Sound track range
bar to the left so the waveform for "bye, bye
now" is close to the beginning of the active
segment.

8. Press S on the keyboard to turn off Snap Frames

9. In Track View, zoom up close around frames
11 — 14.

17 12 iE iE

Zoom in so you can see the sound up close

10.In the Track View Edit window, drag the sound
track so the waveform spike lands on frame 12.

11.Play the animation.

The beetle talks.

12.Slide the sound track around a bit.

See what happens when the sound is positioned
slightly after the animation. The sound seems
to lag the mouth animation.

13.You can also try selecting sets of keys in track
bar and shifting them slightly to experiment.

You don’t want any animation occurring when
the sound stops, or it'll look like a badly dubbed

movie.

14.Save the scene as my_beetletalk.max.
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Perform facial animation with modifiers: )/ﬁ

This step explores how the preceding animation /
was produced.

1. Open beetlesound_notalk.max.

This is a file with the sound track already in
place. If you've moved the MAX file, but not
the sound-track file (byebye.avi), you'll get an
error message. Copy byebye.aviinto the same
directory as the MAX file and you'll be on your
way.

2. Select the beetle’s head

Bottom lip gizmo
3. Open the modifier stack display.

This file has the mesh prepared for animation.
You see a series of sub-object selections using
MeshSelect modifiers. The XForm modifiers in
the stack have been renamed to chin gizmo, bot
lip gizmo, and top lip gizmo for the modifiers
that animate the mouth, and rt eyebrow gizmo
and /ft eyebrow gizmo for the modifiers that
animate the eyebrows. There is also a Bend
modifier renamed smile gizmo, for animating
the cheeks into a smile.

4. Click the plus to expand each gizmo entry in
the stack. Click the gizmo sub-object entry and
see the gizmos in the viewports.

Top lip gizmo

If you look at the waveform in Track View, you
’/9 can get an idea of which frame is associated
; with which sound. The mouth movement for
the first “bye” starts around frame 10 and is
over by frame 14. The movement for the second
“bye” is over by frame 19, and “now” is over
by frame 28. These transitions are somewhat
subjective, and you might not choose exactly
the same frames.

You'll animate the chin gizmo first.

5. Select the head. In the modifier stack. Expand
chin gizmo and select the sub-object gizmo.

Chin gizmo The gizmo for the chin appears in yellow in the

viewport.
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6. Move the time slider to frame 12, or type 12 in
the Go To Frame field.

7. PUOKEH T 1) on the Auto Key button.

8. At frame 12, rotate the chin gizmo down
approximately 15 degrees around the X axis.

This is the mouth open for the first “bye”.

9. Move to frame 7, then rotate the chin gizmo
back up but not all the way.

10.At frame 14, rotate the chin gizmo back up.

11.At frame 18, rotate the chin gizmo down again.
This is the mouth open for the second “bye”.

12.At frame 19, rotate the chin gizmo back up.

13.At frame 24, rotate the chin gizmo down again.
Here’s the mouth opening for "now."

14. At frame 28, rotate the chin gizmo back up.

15.Drag the time slider and watch the chin
movement with the sound track.

You've just animated the jaw movement for two
“buh” sounds. To add the “ee” sounds, you'll
move the cheeks between frames 0, 18, and 24.

16.In the modifier stack display, expand smile
gizmo and select the gizmo.

This is actually a renamed Bend modifier.

Auta Key

17. With Auto Key mode still on, do the
following in the Modify panel > Parameters

rollout:

+ At frame 18, increase the Angle setting to
about —7.

+ Change the Direction setting to about —17.
Watch the results in the viewport.

+ At frame 24, set Angle and Direction back
to 0.

18.Play the animation.

Complete the facial animation:

Now you’ll add eyebrow movements by animating
the gizmos for Rt eyebrowand Lft eyebrow.

Auto Key

With Auto Key mode still on, move
these gizmos up at frame 12, down at frame 0
and again down at frame 24.

2. You can make the lips purse a little by animating
the bot lip gizmoand top lip gizmo. Try moving
the bottom lip down to make an “00” position
at frame 26 and back up at frame 28. You can
enhance the “buh” mouth positions by pushing
these gizmos together at frames 5 and 16.

3. Turn off Auto Key mode.

Adjust rotation curves over the sound file:

1] :
1. A8 |In the Curve Editor, click Filters and
choose Animated Tracks. Close the Filters

dialog

2. Expand the Controller window until you find
the Rotation track of the chin gizmo. Select that
track in the hierarchy list.

3. On the Controllers menu, choose Assign
Controller.

4. On the Assign Rotation Controller dialog,
choose Euler XYZ, then click OK.

An Euler Rotation Controller is now assigned
to the chin gizmo.

Note: Euler is the default rotation controller
type assigned to objects created in 3ds Max.
Since this scene was created in an earlier release,
it has a different controller already applied.

So the Euler controller has to be applied as a
step. When you make new files, it is applied
automatically.

5. Expand the X Rotation track of the chin gizmo.

Curves display for the chin gizmo rotation.
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6. Hold down the CTRL key and scroll to the
Wave form. Click the waveform to see both the
sound track and the rotation curves.

7. Play the animation and then adjust the keys on
the curves to vary and finesse the animation.
Select the keys at the top of the curves and
shift them to the left so they happen earlier.
Experiment.
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Waveform and rotation curve displayed.

Another easy way to adjust this animation is by
using the track bar Selection Range.

8. Right-click the track bar and choose Configure
> Show Selection Range. Drag a selection
window around all the keys to display the
selection range.

9. Slide the keys by clicking and dragging the
middle of the range bar. Scale the animation by
clicking and dragging either end of the range to
condense the animation.
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Selection range in track bar

10.Render the scene to an AVI file. Select a range
of about 40 frames. Play the finished file.

The animation plays back with the beetle saying
“bye, bye now”

Summary

In this tutorial you have learned to create lip-sync
animation using the FFD modifier. You have
learned to add a sound track to your animation
using Track View, and to synchronize the sound
with the animation using the Curve Editor
function curves and the sound display in the track
bar.

Synchronizing Lip Movement
and Facial Expression with the
Morpher Modifier

The Morpher modifier can be used to synchronize
lip movement and facial expression. You learn the
basic requirements for lip sync that apply to any
character model. You also create a new expression
for the prebuilt head of Commander Lake, a
military action figure, and lip sync a few words.

This lesson expects that you are familiar with using
3ds Max and can navigate the viewports, animate
objects, and get around its user interface. It also
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assumes you know how to navigate the Curve
Editor windows.

Lip Sync Workflow

These are the general steps to follow in your own
work:

+ Using mesh, patch, or other tools, model a
character’s head in a relaxed pose, with the lips
closed or nearly closed, and the eyes open. This
is the base model.

+ Copy the base model a number of times.

+ Modify each copy to create morph targets for
lip sync and facial expression.

Making copies of the original head ensures
there are the same number of vertices and
control points in the morph targets as there are
in the base model. This is a requirement of the
Morpher modifier.

+  Apply a Morpher modifier to the original head
(base model).

+ In the Morpher modifier, assign each target to
a channel.

The Morpher modifier has 100 channels. Each
one can contain a particular target. You can
also target a material for morphing using the
Morpher material, designed for this purpose.
For example, at the same time the Brows

Up channel in the Morpher modifier sets an
expression target, it can morph a bump map
material to crease the character’s brow.

+ Animate the character’s face by animating from
one channel (target) to another. Turn on the
Auto Key button; position the time slider; use
the channel spinners in the Morpher modifier
to set appropriate values.

Target Requirements

For your own characters, you need a minimum of
nine phoneme or speech targets. Phonemes are

mouth shapes for speech, and nine is the usual
number for mimicking normal speech patterns.
You also need a blink target and a brows-up target.

The nine speech targets that cover standard speech
each require a particular configuration of the
mouth geometry. The modeling tips that follow
are specific to the geometry of patch models. Use
appropriate tools if your character is an editable
mesh, editable poly, or NURBS model.

When you create mouth targets, include cheek,
chin-and-jaw, and nostril movement. Teeth can be
part of the model or animated separately. In this
tutorial, the teeth are a separate object with one
morph target, teeth-closed.

Beyond these basic requirements, you can add
any number of targets for fear, happiness, pain,
cunning, and other emotions or expressions.
Targets for nostril flare and jaw-muscle bunching
can add subtle accents.

Tip: Expression targets are often created on the fly,
as the scene dictates. For example, if your scene
has the character shouting to be heard over the din
of a storm, you'll need to create additional targets
with more extreme mouth shapes.

Tips on Modeling Mouth Shapes for
Speech

A letter can create different sounds depending on
the word it is in. The phrases in parentheses are to
clarify what sound is created by the letter.

A,I(%a” asin “Adam”, and “i” as in “Image”)
Move patch vertices at the mouth corners back,
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around the teeth, and up slightly. Pull out the
tangent handles on patch vertices in the middle of
the lips to stretch the lips around the teeth. Move
the cheeks back and up. Move the chin down.

Create the nine mouth shapes for speech:

B, M, P Place the lips together, move the cheeks
out slightly. The jaw and chin are “at rest”.

E (“e” as in “we”) Modeling is similar to the A,

I target.
O (“0” as in “other™) Pull the corners of the

mouth in, indent the cheeks, move the upper lip
up slightly. Move the lower lip and the chin and
jaw down.

E V (as in “fever”) Rotate and move patch vertices
in the middle of the lower lip to tuck the lip
under the upper teeth and flatten the chin slightly.
Slightly curl the upper lip in. Move nostrils up
slightly.

T, L (“t” as in “tea”, “1” as in “light”) Part the
mouth slightly. Pull the corners of the mouth back
slightly.

CD,G,J,K,N, S, T,Y, Z Lower the chin and lower
lip. Indent the cheeks slightly.
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U (“u” as in “burn”) Pull the corners of the mouth
in. Move the lower lip and the chin and jaw down.
Indent the cheeks; move them down and slightly
forward. Move the nostrils in very slightly.

» w_n

W, O, Q (“w” as in “we”, “0” as in “who”, "q" as
in "quick") The modeling is similar to the “U”
target.

Tips for Modeling Facial Expression
Morph Targets

Blink

Brows-Up Brows-Down is the Brows-Up target
with negative values.

Pain The expression is created as a blend of the
Pain, Brows, and Blink targets.

Creating and Animating Your Own Facial
Expression

In this lesson, you will create a new expression
target (anger) for Commander Lake from a copy
of another target (pain). The teeth are also copied,
but the teeth are only there as a guide to the
modeling process. All the modeling is done in an
Editable Patch modifier.

Creating good expression targets takes some

trial and error. Try to keep the character’s
physiognomy consistent through the various
targets. For instance, when the corners of the
mouth move back, the cheeks should bulge slightly.
It’s very easy to create a target where the character
appears to suddenly lose weight, if you don’t make
a conscious effort to maintain volume.

Set up the lesson:

1. To get an idea of the scene you'll be working
on, choose File > View File, and then choose
commander_lake.avi.

Note: A sound card and speakers or headphones
are required to hear the audio in this AVI file
and to complete this tutorial.

2. Open commander _lake_tutl.max.

For this lesson, a patch model (created using
surface tools) has been prepared with nine
phoneme targets and four facial expression
targets. An audio WAV file is included for the
character’s speech. These are the targets:
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In the previous image, the top row shows facial
expression targets; the two middle rows show
speech (phoneme) targets. The model at the
bottom of the image is the base model with a
Morpher modifier applied. The teeth-closed
target is visible at the far left; the teeth-open
base model, with a Morpher modifier applied,
is inside the base head. Organizing the targets
by type will help when you need to locate and
edit targets or create new ones.

When using the Morpher modifier, remember
that negative values and values over 100 percent
are possible. For example, negative values on

a smile target turn the corners of the mouth
down.

Hide unneeded objects:

1. Right-click the Front viewport to activate it,
then press ALT+W to maximize the viewport.

Two targets at the upper right are enclosed in
brackets.

2. Region-select the bracketed target on the left.
This is the CL (pain) target.

The selection includes the teeth.

3. Right-click and choose Move from the
transform quad menu, then hold down SHIFT

and drag to make a copy on the right side of
the viewport.

4. Select Copy in the dialog. Name the copy CL
(anger) and click OK .

The copy includes a set of teeth.

5. Right-click, and on the display quad menu,
click Hide Unselected.

6. @ In the viewport controls, click Zoom
Extents .

Create a named selection:

Named selections of vertices speed the modeling
process. This selection is for the four vertices that
form the corners of the mouth.

1. Select the head.

2. ? | d In the Modify panel > Selection
rollout for Editable Patch, click Vertex.

3. Expand the modifier stack display. Vertex
sub-object level is already turned on

4. E Turn on Arc Rotate Selected, found on the
Arc Rotate Flyout. Rotate the viewport for a
good look at the four vertices that make up the
corners of the mouth.

5. In the viewport, CTRL+click the four vertices
at the corners of the mouth.

The interior mouth-corner vertices may take
a little work to select. Switch to a wireframe
display if necessary.
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Arrows show mouth corner vertices on wireframe

6. On the toolbar, in the Named Selection Sets
field, enter mouth corners and press ENTER.

This named selection makes it easy to select
these vertices later.

Shape the mouth by moving vertices:

1. Right-click one of the selected vertices on the
mouth and choose Move.

2. Place the cursor over the Z axis of the transform

gizmo (the axis highlights) and click+drag
down, to pull the mouth corners down.

You've formed a new shape for the mouth.

Move mouth corners down

3. Select the cheek vertices and move them down,
to line them up to the corners of the mouth.

Tip: You might want to use the Left viewport for
this. Make sure you drag the vertices, not their
tangent handles.

Move cheek vertices down even with mouth corners

Shape the mouth with vertex tangent handles:

The vertex tangent handles are an excellent way
to shape the model.

1. Tangent handles are often hidden in a shaded
viewport. As you work, switch back to shaded
view as needed to see the results. Use F3 to
toggle between wireframe and shaded display.
Do the following

+ Right-click the viewport label and choose
Wireframe.

2. Select one outside corner vertex on the mouth.

3. Right-click the blank area of the toolbar to the
right of the tools. On the right-click menu,
choose Axis Constraints.

4. On the Axis Constraints toolbar, click Restrict
To Z.

5. Find the tangent handle that controls the curve
of the upper lip and move the handle up. Repeat
the procedure on the other side of the mouth.

This illustration is in shaded view.
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Subtle changes in the curvature, thinness, and position
of the lips greatly affect the emotion conveyed (at ease,
in pain, angry, and so on.)

Tip: If the Transform gizmo gets in the way, press X to
turn it off.

. For anger, the nostrils and cheeks move up and
the center of the brows move down. Select and
move vertices and tangent handles to change
the expression to anger. Use the images here
as a guide.

One helpful technique is to select a vertex and
its mirror opposite and scale them from a

common center so the vertices move in and out.

E] El For example, select the two

vertices at the corners of the mouth. On the
Main toolbar, turn on Scale and then choose
Selection Center from the Use Pivot Point
Center flyout. Drag in the viewports to make
the mouth narrower or wider.

Narrow the mouth, raise the nostrils, and lower the
center of the brow to create anger.

Tip: After editing the expression in one view,
arc-rotate the model around to see how the
change looks from other angles.

7. When you finish modeling, select the entire
head.

8. In the Morpher modifier, you can name a
channel anything you like, but it’s a good idea
to give the target a logical name. At the top of
the Modify panel, in the name field, type CL
(anger).

The anger target is complete. Next you assign
it as a target to the base head.

The completed CL (anger) target in shaded view

Assign the anger target:

This procedure assigns the anger target to the base
head.

1. Press ALT4+W to minimize the viewport.
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On the Display panel, click Unhide All

. @ In the viewport controls, click Zoom

Extents All
In the Camera viewport, click the head.

This is the base head. Notice the name
Commander Lake at the top of the Modify
panel.

In the Modify panel > Channel List rollout for
the Morpher modifier, scroll down to an empty
channel. Use the scroll bar to the left of the
channel list.

Right-click an empty channel button. Choose
Pick From Scene, and then click the CL (anger)
target in a viewport.

Test the new target:

You can test the new target at frame 0.

1.
2.

Move the time slider to frame 0.

On the Channel List rollout, click Zero Active
Channels Values.

All the active morph channels now have a key at
frame 0 with a value of 0. This lets you test the
target without influence from other channels.

Turn the channel value up for CL (anger). Use
the spinner at the right of the channel, or type
in a value.

The face morphs to anger.
Save your work to a new file.

Note: If you want to compare the anger target
you created with the one used for Commander
Lake, open commander_lake_tut2.max.

Update the Morpher modifier:

After modifying a target, you need to update the
Morpher modifier to use the revised target.

1.
2.

Select the base model.

In the Morpher modifier, right-click the
appropriate morph channel.

3. Choose Reload Target on the right-click menu.

Prepare to add keys:

1. Open the file commander _lake_tutl.max.

In this file, lip sync keys are preset for much of
the sound. In these steps, you add keys for the
last few words, “...Final transmission, 01 20 04

You will set up two views in Track View. By
dragging the time slider, you can locate sounds
and set keys in one view, and in the other view
use the audio waveform to help pinpoint the
position of a sound.

. In the Camera viewport, move your cursor

over the geometry. When the tooltip says
“Commander Lake,” click to select the head.
The name Commander Lake appears in the
Name And Color rollout on the command
panel. If it doesn’t, you have selected something
else instead of the head.

The Morpher modifier is displayed. The first

nine channels display the targets for lip sync.

This file already has the sound track added, and
the lip sync started.

Open the Modify panel.

. M Turn on the Auto Key button.

. On the menu bar, choose Graph Editors >

Track View - Dope Sheet.

The Dope Sheet editor is displayed across the
top two viewports. The controller window on
the left has the tracks for Commander Lake
scrolled to the top. The key window at the
right displays the keys for Commander Lake’s
animation.
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Dope Sheet displays Morph target keys

You need to split the Track View window

into two panes. You'll set up the top pane for
morph keys and the bottom pane for the audio
waveform.

Drag the Track View splitter at the far right of
the Track View pane, just above the vertical
scroll bar, downward to split the pane.

. In the top pane of Track View, click the plus
sign (+) in the Track View hierarchy panel to
the left of the item label Modified Object. Click
the plus sign again to the left of Morpher.

The Morph targets are highlighted in yellow in
the controller window.

. Use the scroll bar at the right to move the keys
up in the top most pane, so that the Morpher
entry is at the top.

Next you'll find the sound track wave form.

. In the lower pane of Track View, pan left to find
the Sound track. Expand the sound track by
clicking the plus sign to the left of the sound
icon.

Scroll the view until the audio waveform is
visible. Adjust the height of the Track View
window if necessary.

You might have to scroll the top view again if
the controller window jumps.

fnziam
Sound track and Keys displayed using split panes.
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10. gl At the lower right of the Track View
window, press the Zoom flyout and choose

Zoom Time. Shift the focus to the latter part of

the animation, from frame 320 and on.
11.Maximize the Camera viewport.

Your screen should resemble the image here.

The mouth is visible, and the Morpher modifier

channel list is visible. Track View is set up, and
the Auto Key button is on.
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Lip sync the first word:

1. Drag the time slider back and forth from frame

344 to frame 350.

You can hear that the word starting at frame 345

is “final” The “F” mouth shape should precede
the sound.

2. Move the time slider to frame 344.

Tip: You can move quickly to a precise frame
by entering the frame number in the Current
Frame Indicator below the VCR controls.

489



490

Chapter 7: Bones & IK

In the Channel List rollout for the Morpher
modifier, click Zero Active Channel Values.

In Track View, a key is displayed on all the
active morpher channels. Any interpolation
from previously set keys is canceled.

On the Channel List rollout, set the value of the
CL (F) channel to 70.

The lips form the “F” shape.

«:»

Move the time slider to frame 347, to the “i
sound in the word “final”

In the Channel list, right-click over the spinner
arrows of the CL (F) channel.

A key with a 0 value is set for CL (F). F needs to
be set to 0 so that it will not interfere with the
I shape.

Set CL (A) to 100 for the “i” sound. The CL (A)
and CL (I) targets are the same.

Go to frame 351 and set CL (A) to 0 and CL
(T) to 100.

This frame is the “L” in “final.” Because CL (T)
is interpolating through the CL (I) target, CL
(T) must be set to 0 at frame 347.

Move back to frame 347 and set CL (T) to 0.

Preview the result:

1.

On the menu bar, choose Animation > Make
Preview.

On the Preview dialog, turn on Custom Range.
Set the range from 330 to 360.

Click Create to render the preview.

Previews with sound help you troubleshoot lip
sync. The preview looks reasonable, but keys
for the word “transmission” need to be set.

Lip sync the second word:

1.

Scrub the time slider to locate the following
sounds and set the following keys:

« Scrub to frame 357, to the “a” sound in
“transmission.” Set CL (A) to 75 and CL (T)
to 0.

« Scrub to frame 362, to the “n” sound in
“transmission”. Set CL (A) to 0 and CL (G)
to 100.CL (G) now needs to be set to zero
at frame 357.

« Scrub to frame 357. Set CL (G) to 0.

+ Scrub to frame 365, to the “m” sound in
“transmission.” Set CL (G) to 0 and CL (M)
to 100.CL (M) now needs to be set to zero
at frame 362.

« Scrub to frame 362. Set CL (M) to 0.

»  Scrub to frame 367, to the “i” sound in
“transmission.” Set CL (M) to 0 and CL (A)
to 32.CL (A) now needs to be set to zero at
frame 365.

«  Scrub to frame 365. Set CL (A) to 0.

«_»

« Scrub to frame 373, to the last “n” sound in
“transmission.” Set CL (A) to 0 and CL (G)
to 50.

. Create a preview from frames 330 to 375.

In the preview, the “m” target in “transmission”
is too late; it needs to be earlier.

Make final adjustments:

1.

Move the time slider to frame 365. At this
frame, CL (M) is at 100; CL (A) and CL (G)
both have keys set to a value of 0.

. In the top pane of Track View, at frame 365,

select all three keys, CL (M), CL (A), and CL
(G) and move them to frame 362.

The keys are pasted over the CL (G) key you
set previously. Now CL (M) needs to be set to
zero at frame 357.

. Scrub to frame 357 and set CL (M) to 0.

Render a preview between frames 330 and 375.



Synchronizing Lip Movement and Facial Expression with the Morpher Modifier

The result is looking better, but the word “final”
looks exaggerated.

5. To adjust the word “final,” set CL (F) to 33 at
frame 344, and set CL (A) to 36 at frame 347.

Render a preview. The mouth movement on
the word “final” is improved.

Summary

If no one notices the lip sync on your character,
you've done a good job! Iflip sync keys are set to
extreme values, the character’s face looks rubbery
and unreal. The trick is to match the shape of the
mouth to the sound. Rendering previews is the
best way to judge this.

For practice, set keys for the rest of the words in
this animation, “O one, two zero, O four”

Important: Remember to set keys with zero values
before and after a key with a high value; otherwise a key
can influence the entire animation. For example, if the
CL (A) target is set to 100 and never brought back down
to 0, the influence of A target remains in effect for all the
following keys on other channels.

You can set keys for blink, brows, facial expression,
eyes, teeth, and head motion after finishing the lip
sync keys.
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Biped

Biped Retargeting

Biped Retargeting

In Biped, it is very easy to transfer animation from
one character to another by saving and loading
animation files or loading them into the motion
mixer. This solution may not always be perfect
however, especially if the two characters do not
have the same anatomy. When you load an existing

animation file, the character’s feet may sink below
ground level or the hand may not reach an object
the character is interacting with.

This tutorial explains how you can fix some of
these issues using Retargeting. You will retarget
one character onto another and ensure that some
of the limbs accurately match the position and
rotation in space of the original character. Lastly,
you will edit the animation using layers to fix any
artifacts that may have occurred in the process.

Features Covered in This Tutorial

+ Retargeting one biped to another.

+ Using layers to fine-tune the animation.
+ Retargeting hands & feet.

Skill Level: Intermediate

Time to complete: 1 hour

You can find the files for this tutorial in the
ltutorials|character_animation|biped_retargeting
folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
Itutorials folder from the CD to your |3dsmax8
local installation.

In This Tutorial
Retargeting a Biped (page 2-494)
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Adjusting the Animation Using Layers (page
2-495)

Retargeting a Biped

In this lesson, you retarget one biped onto another
so that both follow the same pattern. You will also
retarget limbs like hands and feet so that their
position and rotation match those of the original
character.

Retarget a Biped:

1.

Open the file retargeting start.max found
under |tutorials|character_animation|biped_
retargeting.

Play the animation. The character on the left
(Dr.X) is animated to open a door and go
through the opening. You will use retargeting
to apply the same motion to the character on
the right.

Select any biped object on the Gonzo character
such as its head (shown in green).

@ Go to the Motion panel and expand the
Layers rollout.

n the retargeting group, click the Select
Reference Biped button.

Click any biped element on Dr.X. Gonzo is now
relocated to where the Dr.X character is placed
in the scene. The Layer rollout now shows that
the Dr.X biped is being used as a reference.

— Retargetting
" Biped's Baze Layer

® Feference Biped
‘24| D Biped

SRR RS

|pdate [ Ik Only
I

. In the Retargeting group of the Layer rollout,

ensure the hands and feet buttons are turned
off, and then click Update. This will ensure a
relative displacement of the hands and feet of
the Gonzo character, if compared to the Dr.X
character.

Note: Notice how Gonzo’s feet are slightly lower
than Dr. X’s. This can be a problem when
characters are walking on a hard surface.

8. Turn on the Retarget Left Foot and the Retarget

Right Foot buttons and click on Update.

&2 |2

|Jpdate ™ 1K Only



Gonzo’s feet are retargeted to explicitly follow those of
DrX.

9. From the Selection set drop-down menu on the
main toolbar, choose DrX_All
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D Biped
D Mesh
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Gonzo_RBiped

Gonzo Mesh
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10.Right-click in the viewport and choose Hide
Selection from the Quad menu.

11.Play the animation. The Gonzo character is
properly following the motion, but he hardly
ever stands up straight. In the next lesson, you
will use layers to adjust his demeanor.

Next

Adjusting the Animation Using Layers (page
2-495)

Adjusting the Animation Using
Layers

Adjust the Animation:
1. Continue working on your file.

2. Press Alt+W to minimize the perspective
viewport.

Adjusting the Animation Using Layers

3. Zoom in on Gonzo’s upper body in the left
view.

4. Press H and select the object called Gonzo
Spinel from the Select Objects dialog.

[- Bend Links i
cON Yy
Smoathing Biaz: | 0.5 ﬂ

~ LY
1 1
ra Y

In the Motion panel, expand the Bend Links
rollout and click the Bend Links button.

£3 In the Layers rollout, click the Create Layer
button to create a new layer. Any adjustments
you make to the animation will go to that layer
to prevent you from altering the base animation
track.

7. On the Main toolbar, choose the Rotate tool
and set the Coordinate System to Local.

‘ b u‘ILDcaI i

8. In the left view, rotate the spine object on the
blue axis (Z-Axis) to give the back a curved
stance. A rotation of about 10 degrees should
be enough.
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11.Play the animation. Notice the movement

9. Expand the Key Info rollout and click on Create of Gonzo compared to the stick figure
Keyframe the spine. representing the base layer.

«=[0 [0 3
[ heeen

+TCE

s =

10.If you wish, repeat the procedure to keyframe
the neck in a slightly more curved position. Try
to toggle Bend Links mode on and off to test
the results.

12.From the Selection Sets drop-down menu,
choose DrX_All Click Yes to dismiss the
warning that appears and unhide the Dr.X
character.
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— Retargetting

ﬂ | {MZI;Q j | ] " Biped's Baze Layer

D Biped _
D Mesh & Reference Biped

] A| DitBiped
Gonzo_Al
el

Update [~ 1K Only

Gonzo Biped
Gonzo_Mesh

i —

13.Go to frame 45. Notice how both characters
reach with their right hands to the door knob. 15.Press Update to retarget Gonzo’s right hand to
Since the animation was initially created using Dr.X’s right hand.
the Dr.X character, chances are the position
of his right hand better corresponds to the
position of the door knob. Gonzo’s hand may
already be through the door at this point.

16.Play the animation to view the results. Notice
how Gonzo’s feet and right hand match their

14.Select any biped part of the Gonzo character. In counterparts on the Dr.X character.

the Motion panel, in the Layers rollout, turn on
Retarget Right Hand.
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17.%1n the Layers rollout, press the Collapse
button to bake the adjustments you made to the
spine and neck onto the base layer.

18.Use the Selection Sets drop down to select and
then hide DrX_All and Gonzo_Biped. Only
Gonzo’s mesh remains visible.

19.Select the character’s mesh in the viewport and
go to the Modify panel.

20.Click the bulb next to TurboSmooth to turn this

modifier on. This will make the character in the
viewport much smoother and more detailed.

I Gonza_Mesh .
Modifier Lizt j
I E Skin
- En'-,-'E'DI:'E

Editable Paly

21.Play the animation. You can open a
finished version of this file by loading
retargeting_final. max.

Summary

In this tutorial, you learned how to retarget one
biped to another. This method ensures that some

of the limbs accurately match the position and
rotation in space of the original character. You also
learned how to edit the animation using layers to
fix problems that occur when the anatomy of the
two characters are not identical.

Twisty Bones

Using Twist Links

In 3ds Max, twist bones can be used on both biped
skeletons and max bones. In Biped, use the Twist
Links checkbox under Figure Mode > Structure
rollout to add the use of Twist bones. You can have
up to 10 twist links in the upper arm or forearm, or
in the thigh or calf. If you have an extra link in the
leg (Horse Link) you can add twist bones there as
well. You can adjust the bias of the twist along the
length of the chain by using the Twist Poses rollout.

Features covered in this tutorial

+ Enabling Twist Links on a Biped.
+ Adjusting Twist Links Values.



+ Adding Twist Links to the Skinning Process.
+ Adjusting Twist Poses and Bias.

Skill level: Intermediate

Time to complete: 1 hour

You can find the files for this tutorial in the
|tutorials|character animation|twistfolder on the
Tutorial Files CD that ships with 3ds Max. Before
starting the tutorials, copy the |tutorials folder
from the CD to your |3dsmax8&local installation.

In This Tutorial
Twist Links (page 2-499)

Twist Links
Add twist links:

1. Open Jacket_no_twist_links.max.

This model was provided courtesy of Paul Neale and
Erin Nicholson. Some objects were hidden so you can
concentrate on the arms.

2. Play the animation.
The hand flips over to twist the lower arm.

3. Click on any part of the biped in the viewport
to select it, and then go to the Motion Panel.

Twist Links

4, # On the Biped Rollout, click Figure Mode,
then expand the Structure rollout.

5. In the Twist Links group, turn on Twists.

6. Set the Upper Arm and Forearm Twist links to
10.
= Twist Links
Twists: |
Upper Arm: m ﬂ
Forerarrn: [10 %/
Thigh:[0_ =/
cat[T_ 2|
Horse Link: [0 2]

Twist Links group

7. In the Viewport you can see the extra links
created. By default, they are gray and frozen.

8. Right-click in the Viewport and choose
Unfreeze all.

9. Select the jacket and hide it. Press F3 to change
the viewport shading method to Wireframe
where you can see the multiple twist bones.

Upper Arm and Lower Arm twist bones set to 10.

10.Turn off Figure Mode and drag the timeslider
to scroll through the animation.
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You can see the twist bones changing in the lower arm.
In order for these to influence the mesh better, you
should add them to the Skin modifier.

11.In the viewport, right-click and choose Unhide
by Name, then unhide the Jacket object,
BromGirl GEO_JacketO1.

12.Select the Jacket object and go to the Modify
Panel.

13.In the Parameters rollout, click the Add button
to add more bones.

14.From the list, add the ten Bip01 RUparmTwist
bones, and the ten Bip01 R ForeTwist bones.

—Sot——
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15.To see the result clearly, hide everything then
unhide the jacket object only. Set the viewport
in shaded mode.
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Set twist poses: 5. Adjust the Twist value to set the initial twist for
1. Unhide the Bip01 R UpperArm link and then the start of the upper arm, then adjust the Bias
select it. value to set the twist bias down the length of

the chain. Try a Twist value of -60 and a Bias
of 0.35.

6. Click Set to keep the value changes intact.

7. Rotate the upper arm object and observe the
affect on the chain of twist bones. Play with
different twist and bias setting to see the result.

Select the upper arm.

2. Expand the Twist Poses rollout. Click the Add
button. A newly named pose (Pose06) appears
in the Pose name Field.

3. Unhide the Bip01 RUparmTwist bones. Hide the other objects to see the bias affecting the chain.
E:Sl E Eggﬁ ub I 8. Save your work as my. jacket_with_twist.max.
Bip01 R puron T i s
Bip1 RU Summary
Bip01 RUpé, I
Bip01 RUpA k In this exercise, you have learned how to enable
EE!F'::H E H R IS F and adjust twist link values on biped parts such as
E;:E|:|1 F; 0 upper arms and forearms. The same techniques
EIipIEI'I RU I can be applied to leg limbs. You have also learned
Bip01 RUpa, [ how to set up twist poses with initial angle values
Bipd1 BU g .

BipO1 Spine [i and bias control.
Bip01 Spinel L

4, Hide the jacket and set the viewport display to
wireframe.
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Biped Euler Rotation and
Function Curves

Using Biped Euler Rotations and
Function Curves

Biped allows you to switch from Quaternion
rotations to Euler rotations for existing and new
animations. Both these rotation types display
function curves in Track View - Curve Editor.
Euler curves allow you to work with adjustable
tangent handles.

Features Covered in this Tutorial

+ Changing Quaternion Curves to Euler.
+ Changing Axis Order.

+ Editing Euler Animation Curves.

+ Editing Quaternion Function Curves.
Skill level: Intermediate

Time to complete: 1 hour

You can find the files for this tutorial in the
tutorials|character_animation|function_curves

folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
ltutorials folder from the CD to your |3dsmax8
local installation.

In this Tutorial

Biped Euler Rotations and Function Curves (page
2-502)

Biped Euler Rotations and
Function Curves

If you use function curve tangency to control
in-between key interpolation, you will find you
can use the same workflow in Biped animation.

Setting up the scene:

1. Open pitcher.max from the \tutorials\function_
curves folder.

2. Play the animation. The biped goes through the
motion of a baseball pitcher winding up and
then lobbing an imaginary ball. You will adjust
the animation of the windup using FCurve
editing of Euler rotations.

Changing Quaternions to Euler:

1. O Select any part of the biped and then, in the
Motion panel, click the COM Rotation track
button.

2. In the active viewport, right-click, then choose
Curve Editor from the quad menu.
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3. The Track View appears, displaying the curves

for the COM. The Red, Green and Blue curves
represent X, Y and Z Rotations.

<125
Note: « =% Tf you cannot see the extents

of the curves, click the Zoom Horizontal
Extents and the Zoom Value Extents at the
bottom of the Curve Editor.
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The curve is labeled: Quaternion Rotation of the Bip01.

. In the Motion panel, expand the
Quaternion/Euler rollout.

[- Ouaterion / Euler |

% [uaternion
" Euler

Az Order: Im vI

5. Turn on the Euler option.

Biped Euler Rotations and Function Curves
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The track is now relabeled as “Tangent Euler Rotation of
the Bip01”.

[ - Cuatermion & Euler

" Quaternion
& Euler

Az Order: I,‘>¢(2 - I

Note: The Axis Order can be redefined to other
combinations, such as XZY, YZX, or ZYX.
When the axis order is changed on an existing
animation, the motion doesn’t change, only the
curves. Try it, if you like.

. Change the Axis order to XZY.
. Change the Axis order to ZXY.

E
1
!

Axis order reset to XZY

Axis order reset to ZXY

. Reset the axis order back to XYZ.
Deconstruct the animation:

1. e |Turn on Key mode, and then use the

> keyboard key to move from keyframe to
keyframe. You can observe the way the COM
rotation plays in the total animation to rock the
pitcher back during the wind-up.
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Frames 0, 11 and 22.

2. Continue examining the next set of rotation
keys.

The pitcher swivels back at frame 22 and then rotates
forward at frame 60.

Edit the animation using Function Curves:

1.

In the Track View Window, zoom in on the
Blue Rotation Curve. There seems to be a small
lump in the curve at frame 29.

. Click on the key and move it downwards to

smooth out the curve. Handles appear on the
key.

Tip: It gets easy to recognize motion anomalies
by looking for sharp corners and/or small
bulges in the curves.

. Pull the left handle out to the left, so that you

lengthen the handle.

. Zoom back, so you can see both the red and

green curves. Pull out the handles on the left
side of the red and green keys at frame 29.

. Go to frame 33, and zoom into the red and

green curves. Move the red and green keys
apart slightly by moving the red key upwards
and the green key downwards.

Tip: Watch in the viewport. When you release
the mouse the biped updates in the viewport.

. Play the animation.



The Biped now leans farther over. The pose is better than
before. If you play the animation, however there seems
to be a spot where the character snaps too quickly.

7. Go to frame 33, and raise the red and green
keys on the curve so the curve is smoother.

Smooth the curve by shifting keys vertically and
adjusting handles.

8. Do the same for the red and green curve keys
at frame 45.

9. Play the animation and move the keys in the
Trackview window while the animation plays,
until the adjustment of the keys has smoothed
the animation.

10.Drag the key in the Track View key window to
shift the rotation keys from frame 45 to frame
52.

Biped Euler Rotations and Function Curves 505

11.Adjust the handles on keyframes 52 and 60 to
smooth the newly positioned key curves.

Play the animation again; it no longer snaps too quickly.

Edit Quaternion function curves:

In addition to the Center of Mass, the Pelvis has
rotations. The pelvis can be rotated on all 3 axes.
Rotating in X and Y will affect the hips, whereas
rotating the pelvis in Z will not affect the legs at all.

1. Select the Bip01 Pelvis.

The Pelvis displays Quaternion function curves.

2. Select the keys at frame 45 and move them to
frame 52.

You made this change to the COM, so this will
correct the hips at that frame. Notice that there
are no handles on the Quaternion keys. handles
are not displayed on Quaternion curves.

3. .At frame 60 select the Left foot, and then,
in the Key Info rollout, set a planted key for it.

4. Play the animation. The motion of the pitch
is now smooth, with the new pose seamlessly
incorporated.

Summary

In this exercise, you have learned how to fine-tune
the rotation of the Center of Mass and the Pelvis
on a Biped. You have also learned how to display
function curves and how to edit tangents to
smooth out the animation on that section of a
biped. You also learned how to switch between



506 Chapter 8: Biped

Euler and Quaternion Curves to get the best curve hands can be constrained to or animated by that
manipulation possible inside Track View. other object. There are also lessons on creating the
illusion of weight, and using In Place mode.

Skill level: Intermediate
Time to complete: 3 hours

Interacting with Objects

You can find the files for this tutorial in the

tutorials|character_animation |interacting with_
. . . objectsfolder on the Tutorial Files CD that ships
Interacting with Objects with 3ds Max. Before starting the tutorials, copy

This tutorial shows you how to animate a biped the |tutorialsfolder from the CD to your |3dsmax8
interacting with other objects. local installation.

In This Tutorial

Making a Hand Follow an Object (page 2-506)
Making Feet Follow Objects (page 2-511)
Dribbling a Basketball (page 2-514)

Climbing a Ladder (page 2-522)

Picking Up an Object (page 2-530)

Creating the Illlusion of Weight (page 2-534)
Using Props (page 2-539)

Making the Biped Look at Objects (page 2-544)
Using In Place Mode (page 2-546)

Making a Hand Follow an Object

Wilson rides a skateboard.

In this lesson, you'll make a biped’s hand follow
In this tutorial, you will make a biped do the an animated object.
following:

+ Climb a ladder.

+ Pick up a briefcase.
+ Bounce a basketball.
+ Work with props.

+ Look at an animated object.

The movement of the biped’s hands can control
the movement of the second object, or the biped’s



When a biped’s hand must interact with an object,
there are two methods you can use to create the
animation:

Animate the hand, then link the object to the
hand with Select And Link, or

Animate the object, and use IK settings to make
the hand follow the object.

The second method has some practical advantages,
which are illustrated with this lesson.

Set up for this lesson:

1.

Open the file jroning start. max.

Making a Hand Follow an Object

This file features a character named Wilson
standing in front of an ironing board.

. Play the animation. The iron is animated to

move over the cloth on the ironing board.

This character already has a biped with
Physique applied to it. To work with the
character, you'll hide the mesh and unhide the
biped.

. Choose the named selection set Wilson Biped.

When the warning dialog appears, click Yes.
The biped appears in the scene.

. Choose the named selection set Wilson Mesh.

. On the Display panel, click Hide Selected.

This leaves the biped in the scene without the
character mesh.
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If you have difficulty with this step, open the
file froning handpose.max. This file contains
the biped already posed with its right hand on
the iron.

Pose the hands:
@

2. Go to frame 0.

Go to the Motion panel.

5. With Auto Key turned on, position the left
3. Turn on Auto Key. hand to hold down the fabric.

4. ﬂ g Using Select And Move and Select

And Rotate, pose the right hand to hold the
iron handle. Look at the hand from different
angles to ensure it is gripping the handle. Don’t
be concerned if the fingers pass through the
handle slightly.

Tip: You can also right-click in a viewport and
choose Move or Rotate from the quad menu.

Link the right hand to the iron:
1. Select the right hand.

2. On the Motion panel > Key Info rollout, expand
the IK bar.

3. ﬂCth Select IK Object, and click the iron.



Making a Hand Follow an Object 509

The object name Steam Iron appears to the left Link the left hand to the ironing board:
of the Select IK Object button. 1. Select the left hand.

4. Choose the Object option just above the Select 2. ﬂChck Select IK Object, and click the ironing
IK Object button. board

5. Change IK Blend to 1.0. The object name roning Board appears to the
6. Play the animation. The hand follows the iron. left of the Select IK Object button.

3. Choose the Object option just above the Select
IK Object button.

4. Change IK Blend to 1.0.

Bend the biped over:
1. Select all the biped’s spine links.

2. Make sure you're at frame 0.

. ﬂ In the Key Info rollout, click Set Key.
. Go to frame 40.

. Make sure Auto Key is turned on.

QO U» A~ W

. Rotate the biped’s spine links so the biped
bends slightly forward.

You could have created a similar animation by
linking the iron to the hand with Select And
Link, then animating the hand. However, this
type of animation is limited. For example, if
you later bent the biped’s spine so he could get a
closer look at his ironing, the hand would move
with the spine and sink into the ironing board.
With IK linking, the hands will stay put when
you rotate the spine.

Right now, if you bent the spine, the right hand
would stay on the iron but the left hand would
move. You can keep the left hand from moving
by anchoring it to the ironing board.
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Unhide the character:

1. From the Named Selection Sets list, choose
The biped’s hands stay in place when the biped Wilson Mesh. When the warning dialog
bends forward. appears, click Yes. The character mesh appears

7. Go to frame 80, and rotate the spine links to in the scene.

make the biped stand up straight again.

8. Animate the biped’s head every 30-40 frames
to make him look at the iron as he works.



2. From the Named Selection Sets list, choose
Wilson Biped.

3. Go to the Display panel and click Hide Selected.

The biped is hidden, leaving only the character
mesh.

Making Feet Follow Objects

4. Play the animation. Wilson irons the cloth and
bends over to take a closer look.

5. Save your work in the file my_wilson_
ironing.max.

You can find a completed version of this
animation in the file froning complete.max.

Making Feet Follow Objects

In this lesson, you'll make a character ride a
skateboard.
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In practice, you could accomplish this animation
by linking the skateboard to one of the biped’s
feet and animating the entire biped. However,
this would make it extremely difficult to animate
the biped’s upper body leaning and dipping as he
rides the skateboard. If you did so, every time
you moved the biped’s foot or leg, the skateboard
would skitter and slide unnaturally.

E You can’t link the biped’s feet directly to the

skateboard with Select and Link. These body parts
are already linked to the legs, and linking them

to another object would cause them to become
disengaged from the legs and the rest of the body.

Instead, you'll use IK linking to make the biped
feet and body follow an animated skateboard.
With this method, you can animate the upper
body leaning and turning without interfering with
the motion of the skateboard. This feature makes
it easy to animate a character doing any motion
where the feet need to stay stuck to the apparatus
while the body moves freely, such as pedaling a
bicycle or skiing down a slope.

Set up for this lesson:

1. Open the file skating start.max.

This scene features Wilson on a skateboard.
2. Play the animation.

The skateboard follows a path, but Wilson
doesn’t go with it. You'll work with Wilson’s
biped to make him ride the skateboard.

3. Choose the named selection set Wilson Mesh,
and hide the selected objects.

4. Choose the named selection set Wilson Biped,

and click Yes on the warning dialog to unhide
the biped.

Position the feet:
i@

Go to frame 0.

Y

Go to the Motion panel.

In the Front viewport, zoom in on the feet.

Turn on Auto Key.

LA S

Rotate each foot so it sits parallel to the top of
the skateboard.

——

o O

Link the feet to the skateboard:

In order to link the feet to the skateboard, each
needs a key set at frame 0. You have already created



keys for the feet by posing them on frame 0. If you
hadn’t, you could use the Set Key button on the
Key Info rollout to set keys for each foot/leg.

1. Select a foot or leg.

You can select any part of the leg or foot to link
it to the skateboard.

2. On the Motion panel > Key Info rollout, expand
the IK bar.

3. ﬂ Click Select IK Object, and click the top
portion of the skateboard.

The object name Skateboard Top appears to the
left of the Select IK Object button.

4. Choose the Object option just above the Select
IK Object button.

5. Change IK Blend to 1.0.

6. Select any part of the other foot or leg, and
repeat these steps to link it to the skateboard.

7. Play the animation.

H‘/

The biped tries to follow the skateboard, but
he’s not very successful. The legs extend as
much as they can, but the skateboard moves
away and the biped’s center of mass stays in the
same place.

To make the entire body go along with the
skateboard, you'll link the center of mass to it.
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Link the COM to the skateboard:

The center of mass object (COM) is the only object
in the biped that isn’t linked to other objects in the
biped. It can be linked to any object with Select
And Link to make the entire body follow along
with the object.

1. Select the center of mass object, named Wilson
Biped.

2. E On the Main toolbar, click Select And

Link.
3. Link the center of mass to the skateboard.
4. Play the animation.

The entire biped moves with the skateboard.

-
£l
=

Animate the upper body:

The linking method you've used allows you to
animate the upper body freely without interfering
with the skateboard motion.

1. Go to frame 0.
2. Make sure Auto Key is turned on.

3. Pose the biped in a crouch, as if ready to turn
a corner on the skateboard. Move the center
of mass downward to bend the biped’s knees,
and move it horizontally to shift the biped’s
weight. Rotate the spine to make the biped lean
forward, and pose the head and arms.
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Tip: To rotate the legs outward, rotate the calf
and not the thigh. This will rotate the legs while
keeping the feet in place.

Go to frame 60 and change the pose slightly.
You can move the center of mass to shift the
biped’s weight, turn his head, or move his arms
to different positions.

On frame 120, change the pose again.
Play the animation.

The biped rides the skateboard, leaning and
dipping to keep his balance.

See the animation on the character mesh:

1.

Select the named selection set Wilson Mesh,
and click Yes to unhide the mesh.

Select the named selection set Wilson Biped,
and hide the selection.

Play the animation. Cowabunga!

You can see a finished version of this animation
in the file skating complete.max.

Dribbling a Basketball

This lesson animates a biped’s hand and a
basketball to simulate the biped bouncing the ball.
The ball is animated on its own, bouncing up and
down. When the ball is at the height of its bounce,
it controls the hand through inverse kinematic
blending. When the ball strikes the ground, the
ball and the hand are not connected, and the hand
is animated independently. To create this effect,
you'll animate IK Blend on and off.

Set up for this lesson:

1. Open basketball bounce_start.max.
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2. Play the animation to see what happens.

The biped bounces the ball five times while
walking forward.

Bijped bounces ball and walks.

Understand the keyframing:

Use Key mode to understand the structure of the
animation.

1.

Select the ball.
Keys appear in the track bar.

. Ii Turn on Key Mode Toggle.

. . Move to each key using Next Key in the

time controls, or by clicking the arrows on the
time slider.

The ball strikes the ground at frames 15, 39, 58,
78, and 101.

The ball is at the top height of its bounce at
frames 0, 30, 48, 67, 89, and 111.

. Select the biped’s right hand (the object named

Walk01 R Hand).
Keys appear in the track bar.
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5. On the Motion panel, open the Key Info rollout,
and then expand the IK expansion bar, so you
can see the IK Blend field. Play the animation.

The fields in the rollout blink rapidly because
IK Blend is animated.

6. Move to each key, looking at the IK Blend field.
IK Blend fluctuates between 1 and 0.

Observe the pattern of the keys in the track bar.
There are groups of three or more keys followed
by a single key.

20 40 50 8 0

The groups have IK Blend set to 1, but the
single keys have IK Blend set to 0. The groups
also have Object space selected. Sphere(]
(the basketball) has been designated as the IK
Object.

Note: Only one IK Object can be defined for the
hand. You cannot change from one IK Object
to another during the animation.

Adjust the basketball’s animation:

Auto Key

1. Turn on Auto Key mode.

2. Select the ball in the viewport.

3. At frame 30, right-click and choose Move.
Using the Transform gizmo, raise the ball up
and closer to the biped’s body.

The hand follows the position of the ball
because the hand is locked into the object space
of the ball.

Tip: If the hand does not move with the ball,
select the hand and verify that Object space is
turned on in the Key Info rollout > IK group.

Hand follows ball.

. At frame 0, move the basketball down.

The hand moves with the ball because IK Blend
is set to 1 and the ball is the designated Object.

Note: If you move the ball too far it leaves the
hand behind.
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Ball leaves hand. Start with ball in contact with hand.

5. Move the basketball up so it is in contact with 6. Rotate the spine so the biped crouches over.
the hand.
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Rotate biped spine object. Lower center-of-mass object to bend knees.
7. Move the basketball down so the dribble is low. Moving the basketball repositions the hand
. when the IK Blend is set to 1 and the basketball
8. To bend the biped’s knees, click the Body to Object.

Vertical button in the Track Selection rollout,

and move the COM object down somewhat. If you move the basketball while IK Blend is set

to 0, the ball will not affect the hand.

Because the feet have planted keys, they act
as an IK anchor, and therefore the legs bend 9. With the right hand selected at frame 14,
accordingly. click the Set Free Key button on the Key Info
rollout.
This sets IK Blend to 0.

10.At frame 16, again set IK Blend to 0.
11.At frame 15, move the basketball.

Nothing happens to the hand, because IK Blend
is 0.
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Ball movement doesn't affect hand. Select green hand.
Animate the dribble: 3. Move the hand up out of the way. You'll be
The basketball bounces one time more than the moving it again, so it doesn’t matter where you
biped dribbles it. You'll set up the last dribble to move 1t.

see how this works.
1. With Auto Key still turned on, go to frame 111.
2. Select the right hand.
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Hand moved away temporarily

. Select the basketball.
. Move the ball in front of the biped, just above

waist height.

Position the ball.

. Zoom in the Perspective, Left, and Front

viewports so you can see the biped’s hand from
different views.

. Rotate and move the biped’s hand so it is in

contact with the ball. Rotate the fingers so the
hand cups the ball.

Tip: Rotate the fingers individually. Use Arc
Rotate Selected to orbit the viewport around
the selected finger as you work.
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Rotate fingers.
If you move the time slider back and forth,
. In the Key Info rollout, change IK Blend to 1 you'll see there’s still more work to do.
and turn on Object. 10.At frame 109, move the hand down so it is just
Sphere01 is already designated as the IK Object, above the basketball. Then change IK Blend to
so you don’t need to select it. 1, and turn on Object. Rotate the hand so the
_ Raise the ball. fingers don’t penetrate the ball.

The hand moves with it.
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11.At frame 113, move the hand down so it’s just
above the basketball. Change IK Blend to 1,
and turn on Object if it isn’t already selected.
Again rotate the hand as needed.

12.Move to frame 117.

You need to set IK Blend back to 0, or the
movement of the ball will continue to influence
the hand. But the fields are not available
because there is no key set.

13. ﬂ In the Key Info rollout, click Set Key.

This sets IK Blend to 0 and turns on Body space.

Move the time slider to see the movement.

For extra credit, have the biped pass the ball
between his legs and dribble with the opposite
hand. While the hand can only have one IK
Object, both hands can share the basketball as
that object.

14.Save your work as mybasketball.max, or open
basketball bounce_finalfor comparison.

Climbing a Ladder

It takes a lot of steps to create a freeform animation
because you're animating the feet and hands
without any automation. Once you learn a
technique, you repeat the same sequences over and
over for each limb to create the keyframes.

In this lesson, you'll load a file that is partially
animated, and you'll create the animation for just
one of the arms. Normally, you would then repeat
the steps for the other limbs.

Set up for this lesson:

1. Open climb_ladder start.max.

2. Play the animation.

Let the animation loop while you watch the
movement of the green hand. It grabs the
ladder to support the biped as he steps up on
the green foot.

You'll make the left hand grab the rung, and
then slide up the rail as the biped climbs.
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Create the first poses:

Auto Key

Turn on Auto Key mode.
2. Select Bip0I L Hand.

At frame 0, the arms are at rest. The first pose is
at frame 19.

3. At frame 19, move the hand forward and
slightly up, as if the biped’s about to shake
hands.

5. Rotate the hand about the Y-axis so the hand
is perpendicular to the ladder rung. View the
hand from several perspectives so you can place
the hand correctly.

The arm at frame 19

4. At frame 30, move the hand so the left fingers
just touch the ladder.

The arm at frame 30
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Make the hand grab the ladder:

In this procedure, the fingers are rotated to grab
the ladder. The hand is set to an IK Blend of 1, and
put in the Object space of the ladder rail.

1.
2.

At frame 36, select the hand.

Move the hand so the palm is flush with the
ladder rail, near the third rung.

In the Top viewport, move the hand to the right
of the ladder rail.

Rotate the hand so the palm is flush with the
ladder rail.

Watch the Top and Perspective viewports as you
move the hand, or use Arc Rotate Selected to
orbit the viewport around the selected object.

To select all the fingers, double-click the hand
to select the hand and all the fingers, then hold
down the ALT key and click the hand.

Now all the fingers are selected.

In the Top viewport, rotate the fingers about
the Z-axis so they curl to grab the ladder.

You can also adjust each finger individually.

The arm at frame 36

7. Deselect the fingers and select the hand again.

8. On the Motion panel, in the Key Info rollout,
change IK Blend to 1.

9. Change from Body to Object space.
The IK Object, Box06, is now active.
10.Move the time slider to see the animation.

The biped appears to grab the rail.

Slide the hand up the ladder:

The hand is locked to the ladder rung at frame 36,
so it stays in place as the rest of the biped moves in
the frames that follow. To slide the hand up the
ladder, you'll use a trick. Youw'll move the hand in
the Reference Coordinate System of the ladder.

1. Make sure Bip0I L Handis selected. On the
Main toolbar, choose Select And Move.

2. On the Main toolbar, in the Reference
Coordinate System selector, choose Pick.
Then select Box06, the rail of the ladder in the
viewport.

The Transform gizmo changes. You can now

move the hand so it remains aligned to the
ladder rail.

3. Atframe 45, move the hand up so it is farther
up the rail.

The hand now immediately starts to slide up
the rail from frame 36 to frame 45. It should
grip the ladder for stability for a few frames
before the slide begins.

4. Hold down the SHIFT key and move the key on
the track bar from frame 36 to frame 39.

This clones the key from frame 36 to 39.

5. On the Motion panel, in Key Info rollout,
expand the TCB expansion bar. Set the Tension
and Continuity to 0 at frames 36 and 39.

6. Move the time slider to play the animation.

The hand grips the rail starting at frame 36,
then begins the slide from frames 39 to 45.



7. At frame 49, move and rotate the hand so
the gripping fingers stay wrapped around the
ladder.

The movement takes place in the Reference
Coordinate System of the ladder rail (Box06),
but the rotation does not. Each transform can
use a different coordinate system. Selecting one
system for position doesn’t affect the system
for rotation.

Open and close the grip:

At frame 61, the green foot is planted on second
rung. Here you'll have the hand release its grip on
the rail.

1. Atframe 61, select all the fingers.
2. Rotate the fingers so they loosen their grip.

3. Move the hand out so it comes off the rail a
little.

Next at frame 80, the blue toes touch the top
rung, and the fingers grip again.

4. Atframe 80, select all the fingers.
5. Rotate the fingers back into a grip.

Climbing a Ladder 525

6. Move and rotate the hand so it grips the ladder
at the top of the rail.

The arm at frame 80

The green foot is planted on top of the box at
frame 115. This is the last frame in which the
hands grip the rungs.

7. At frame 115, rotate the hand about the Y-axis,
so the hand pivots on the top of the rung.

The arm at frame 115
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8. Hold down the SHIFT key and move the key on
the track bar from frame 115 to frame 122.

This clones the key from frame 115 to 122.

9. In the Key Info rollout, set Continuity and
Tension to 0 for keyframes 115 and 122.

This locks the hand in place until frame 122.

Release the grip:

®
1. Ll At frame 126, select the hand again. In
the Key Info rollout, set a free key with the Set
Free Key button.

Setting a free key sets IK Blend to 0 and turns
on Body space (as it turns off Object space).

2. Move the hand off the ladder. The arm at frame 126

The hand is not affected by the ladder any more.

4. Atframe 154, rotate and move the hand so it is
3. Select the fingers and rotate them to relax the loosely outstretched.

grip.

The biped steps onto the blue foot.

The arm at frame 154

Rotate the hand about the Y-axis so the hand is 5. At frame 169, select the entire right arm.
pointing more toward the ground.



6. On the Motion panel, in the Copy/Paste rollout,
make sure Posture is turned on.

. Click Copy Posture, then Paste

Posture Opposite.

8. Play the animation.
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The biped stops, rests his hands on hips, and
preens.

9. Save your work as myladder1.max, or open
climb_ladder_final.maxto compare your work
to the correct animation.

Link the center of mass to an object:

You'll begin by looking at a scene from the
production “Pool Tools”. A biped climbs a ladder,
but when the ladder swings from side to side, the
biped hangs in midair.

In these procedures, you'll make the biped grab
onto the ladder. Then you’ll use the Select And
Link tool to make the movement of the ladder
affect the entire biped.

1. Open /adder_swing start.max.
2. Play the animation.

The animation of the pool guy climbing the
ladder has already been done. The ladder
has also been animated, but there is no link
between the two.
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The pool guy climbs the ladder. The ladder swings, but the pool guy stays put.

In the next procedure, you'll lock the hand
down, and then link the biped’s center of mass
to the ladder.

Make the hand grab the rung:

Auto Key

d Go to frame 431. Turn on Auto Key

mode.

2. Select the left hand and move it close to the
ladder rung.

3. Select Bip0I L FingerO.
4. Right-click and choose Rotate.

5. Rotate the finger about the Z-axis, making it
grasp the ladder.



6. ﬁl On the Motion panel, in Key Info rollout,
set a sliding key.

This sets IK Blend to 1, which locks the hand
in Object space.

7. Play the animation.

The ladder still swings, leaving the biped
behind in the air. In the next procedure, you'll
use the Select And Link tool to change this.

Make the biped swing with ladder:

1. Press H on the keyboard to select the biped’s
center of mass, Bip0l.

2. EI On the Main toolbar, click Select And
Link.

3. Press H again and highlight /adder dummy01,
then click Link.

The biped’s center of mass is now linked as a
child to the ladder as its parent.

4, Play the animation.

The biped now follows the motion of the ladder.
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Linked center of mass moves biped with ladder.

. At frame 451, select and move the center of

mass.

The hand is locked, but the rest of the biped
can be changed.

Note: If you move the center of mass far
enough, the hand leaves the ladder. When you
override the IK limits, forward kinematics take
precedence.

. Rotate the center of mass about the X-axis, so

the biped swings a little bit.

Move and rotate the center of mass until the
biped is in position.
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Hand locked, the rest of the biped moves.

. Repeat the process at frame 482, moving and

rotating the center of mass, so the hand remains
on the ladder and the body swings in the
opposite direction.

[

The biped swings with the ladder.

To finish the animation, you'd have to
repeat this process to match all the keys as
the ladder continues to wobble back and
forth. You can do that for practice if you
like. To watch the finished animation, open
ladder _swing final. max.

Picking Up an Object

When a biped needs to pick something up, carry
something, or put something down, you can use
a Link Controller to animate the biped, then let
the biped’s hand animation control the movement
of the object.

In this lesson, a character picks up, carries, and
puts down a briefcase.



Note: This file uses the Classicbiped figure, rather
than the skeleton found in the previous exercises.

Set up for this lesson:

1. Open pickup_briefcase_start.max.

2. Play the animation.

The biped picks up, carries, and sets down a
heavy invisible object with a handle.

3. Select Bip0l R Hand.
4. Turn on Key mode and move through the keys.
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There is a key at frame 56, where the biped
picks up the briefcase. The biped carries the
briefcase until frame 228.

You'll use these frames for the changes of
linkage.

Assign the Link controller:

1.
2.

At frame 56, open the Motion panel.
In the Perspective viewport, select handle.

Tip: Check the name at the top of the command
panel to confirm your selection.

. In the Assign Controller rollout, click

Transform: Position/Rotation/Scale.

. Click Assign Controller.
. In the Assign Transform Controller dialog,

choose Link Constraint and click OK.

This assigns a Link Controller to the object the
biped is going to pick up.
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6. Zoom into the viewport to see the handle, the
dummy, and the biped’s hand.

7. In the Link Parameters rollout, click Add Link.

You'll link to two different objects. The biped
hand will animate the briefcase. The handle will
link to a dummy when you want the briefcase
to remain stationary.

8. Select the blue dummy object near the briefcase
handle.

The name stay put dummy appears in the Link
Controller list.

9. Change the Start Time to 0.

Now you'll add Bip0I R Finger0as the second
link. You don’t need to click Add Link again,
as it is still active.

10.Select Bip0O1 R Finger0 (the large yellow box at
the end of the biped’s hand).

Bip01 R Finger0Oappears in the Link Controller
list, with a Start time of 56.

11.Move the time slider to frame 228 and select
the dummy again.

The stay put dummy object appears in the list a
second time, with a Start time of 228.

12.Play the animation.

The biped picks up the briefcase, carries it, then
sets it down.




Picking Up an Object

In this case, there was no need to rotate the
fingers to create a grasp, since this biped has
only one giant finger. For bipeds that do have
more fingers, you would link to the Bjp01
Hand objects, rather than the finger objects.
This would let you rotate the fingers, together
or individually, to create the grasp without
affecting the briefcase.

Note: Do not make changes to the biped’s hand
after creating the links. If you need to correct
the animation of the hand, delete the links, and
then create them again after the animation is
correct.

Tip: If the biped carries the object the entire
time, you do not need to use the Link
Controller. Instead, attach the object to the
biped hand using Select And Link.
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Creating the Illlusion of Weight

There are two techniques for giving the illusion
of weight to a biped object in an animation. Both
affect the biped center of mass.

The first technique uses Balance Factor, which
moves the center of mass. Balance Factor is
available on the Body Horizontal track. This
technique creates the illusion of lifting a heavy
object. It lets you keyframe the center of mass
moving in and out of the body.

The second technique uses Figure mode to turn on
Rubber Band; you then move the center of mass in
front of or behind the body. This technique creates
the illusion of the biped pushing or dragging a
heavy object. You can’t keyframe the center of
mass with this technique; instead, you set it for the
entire animation.

Lifting Heavy Objects
Set up for this part of the lesson:
1. Open balancefactor_start.max.

Two bipeds have planted keys set on their feet,
with the pivot points set at their toes.

2. Select any part of the biped on the left, and then
open the Motion panel.

Use Balance Factor:

1. ﬂ On the Track Selection rollout, click the
Body Horizontal button.

2. In the Key Info rollout, expand the Body
expansion bar so you can see the Body
parameters. Then set Balance Factor to 0.

The Balance Factor is available because this file
contains a keyframe on the Body Horizontal
track at frame 0.

Tip: Many parameter settings will not be
available unless you have a key set on a
particular track. If a parameter is unavailable,
click Set Key in Key Info rollout and see if it
becomes available.

Auto ey

Move to frame 15, then turn on Auto
Key mode.

4. Select Bip01 Spine object (the first, or lowest,
spine object).

5. Use Arc Rotate to orbit the viewport so you can
see the biped from the side.

6. Rotate the spine about the Z-axis.

Notice that the upper body rotates, while the
legs stay firmly planted.



Only the upper body rotates.

Animate the Balance Factor:
1. Select any part of the other biped.

2. In the Track Selection rollout, select Body
Horizontal.

3. In Key Info rollout, click Set Key.
Now Balance Factor is available.

4, Change Balance Factor to 2.

5. Select Bip02 Spine. Rotate this spine.

This time the hips move back as the torso
rotates forward. If you rotate the torso enough,
the feet move off the floor.

Notice also that the center of mass is now in
front of the body.
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Hips move back, torso rotates forward.

. Move to frame 0, and select Body Vertical in

the Track Selection rollout. In the viewport,
use the Transform gizmo to move the center of
mass down, so the knees are bent.

. At frame 15, also move the center of mass down

so that the knees stay bent.

. Use the time slider to view the motion. Notice

that you no longer have the original standing
poses at frame 0.

. Go to frame 0. Rotate Bip02 Spine so the

standing pose is re-established. Adjust the
COM so the knees are not bent.
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11.At frame 30, move the center of mass so the
biped starts to lift the imaginary object using its
legs, rather than its back.

10.At frame 23, move the COM way down so the
chest goes right through the leg (this will look
wrong, but don’t worry). Then rotate the Bjp02
Spineso the knees almost touch the chest.

12.At frame 38, in the Track Selection rollout, click
the Body Horizontal button.

13.0n the Key Info rollout, click Set Key.
14.Change the Balance Factor to 1.

The center of mass moves back closer to the
biped.

15.Select and rotate the spine.

Tip: There’s nothing that prevents biped body
parts from intersecting. Check your animation
for these intersections visually and correct by
adjusting keyframes.



16.At frame 45, rotate the spine more.

17.Move the center of mass so the biped stands up
straight. Now the center of mass is back inside
the body.

18.Move the time slider back and forth to view the
animation.

Watch how the center of mass moves outside
the biped, then back again.

1.
2.

1.
2.
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The biped appears to be lifting something
heavy because of the positioning of the knees

and spine.

19.For extra credit, finish the animation

of the other biped. Save your work as
my_balancefactor_final.max, or open
balancefactor_final. max for comparison.

Pushing Heavy Objects

Set up for this part of the lesson:

Open pushbox_start.max.
Play the animation.

The biped is pushing a box along the floor.
Notice that the center of mass is behind the
biped.

Adjust the center of mass with Rubber Band:

Select any part of the biped.

In the Motion panel, in the Biped rollout, turn
on Figure mode.

The biped moves so his hands are no longer
touching the box. Notice that, for this figure,
the spine objects are rotated so the biped has
a rounded back.
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3. ’i In Track Selection rollout , click Body

Horizontal.

. . Expand the expansion bar in the Biped

Rollout. In the Modes group, turn on Rubber
Band Mode. Then move the biped’s center of
mass so it’s back inside the body.

. Turn off Figure mode and play the animation.

The upper torso moves back over the feet. The
illusion of weight is diminished.

6. Turn on Figure mode. Move the center of mass

far behind the body, and then turn off Figure
mode.

The biped leans into the box, as though the box
were quite heavy.

7. Play the animation.
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Using Props

Props are objects that a biped might be carrying or
swinging, such as a sword, spear, or “lightsaber”.
They are parametric objects that are included

as part of the biped skeleton, so that if you have
motion capture data with prop information, there
is a place for that information to reside. You can
have up to three props saved with the biped.

Props have two parameters for Position Space and
Rotation Space that can be keyframed. This makes
it easy to have the prop follow the biped’s hand, or
to switch the prop from one hand to another.

Add a prop to an animated biped:

This procedure starts with a biped sawingaboard. 3, Select any part of the biped and open the
You'll create a prop to take the place of the saw. Motion panel.

1. Open saw_wood_start.max.
4. On the Biped rollout, click Figure

Mode.

In the Perspective viewport, the biped shifts to
a different position.

5. To create a prop, open the Structure Rollout
and turn on Props 1.

The prop appears at the biped’s right hand.

2. Play the animation. The biped rests one knee
on the invisible board, and saws it with an
invisible saw.




540 Chapter 8: Biped

To align and position the prop to the hand, hand, then click Set Key again to keyframe the
you'll leave Figure mode and set a key for the position of the prop.
prop.

6. Turn off Figure Mode, and then select the prop
in the viewport.

7. Move the time slider to frame 0.

8. In the Perspective viewport, rotate the prop
approximately 152 degrees around the Y-axis.

The rotation is displayed in yellow in the
viewport, and in the Coordinate Display below
the viewport.

13.Play the animation. The prop follows the
movement of the hand nicely.

14.To make the prop more closely resemble a saw,
turn on Figure mode and scale the prop so its
proportions match those of a hand saw. Then
turn off Figure mode and play the animation.

9. On the Key Info rollout, click Set Key.

10.Expand the Prop divider bar. In the Rotation
Space drop-down list, choose Right Hand.

This puts the prop in right-hand rotation space.
As the right hand rotates, the prop will follow.
Notice that you can’t make changes here unless
you have set a key.

11.0n the Main toolbar, click Select And Move,
and then change the Reference Coordinate
system to Local.

12.In the Perspective viewport, move the prop
along the Z-axis so it is slightly in front of the



If you like it, save your work to
mysawingwood.max.

Animate props switching hands:

This procedure starts with a file of an animated
biped. You'll add a prop, and then keyframe it to
switch hands to follow the motion.

1. Open samural_start.max.
2. Play the animation.

The biped brings his two hands together and
then separates them.

To create a prop you will go into Figure mode.

3. In the viewport, select any part of the biped.

4. ﬂ Open the Motion panel, and on the

Biped rollout, turn on Figure Mode.

5. Open the Structure rollout and turn on Props 1.

The prop appears in the viewport beside the
biped’s right hand.

6. Turn off Figure mode and play the animation.

The prop follows the movement of the pivot
point of the right-hand wrist. To adjust the size
of the prop, you can use the Scale transform.

7. Turn on Figure mode and select the prop.

8. On the Main toolbar, choose either Scale or
Non-Uniform scale to change the size and
proportions of the prop. Turn off Figure mode
when you are through.

9. Turn on Auto Key mode. Rotate the prop so
that it’s perpendicular to the hand.

Using Props

Rotate and move the prop near the palm of the hand.

10.0n the Main toolbar, click Select and Move.
Then in the Reference Coordinate drop-down
list, choose Local. Move the prop on its local X
and Y-axes so the prop is in contact with the
palm of the hand.

11.Make sure the prop is still selected, and then
open the Key Info rollout.

12.Expand the Props bar, and click Set Key so the
Position Space and Rotation Space fields are
accessible in the Props group.

13.Using the drop-down list, change both Position
Space and Rotation Space to Right Hand.

14.Play the animation.

The prop follows the movement of the right
hand throughout the whole animation.
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15.Move to frame 40. The prop should still
selected. In the Key Info rollout, click Set Key.

This sets a key
16.Move to frame 41, and click Set Key.

This activates the Position and Rotation Space
fields.

17.Change Position Space and Rotation Space to
Left Hand. Now play the animation.

The prop follows the movement of the right
hand until frame 41. It follows the movement
of the left hand from 41 to the end of the
animation.

Something is not quite right, however. The
prop appears to be attached to the wrist of the
left hand.

18.0n the Main toolbar, choose Select And Move,
and then change the Reference Coordinate
system to World.

Prop follows the right hand.

19.Move to frame 45. Reposition the prop so it’s in
contact with the palm of the left hand. You can
rotate it slightly as well to match the angle of the
left hand. Click Set Key when you are happy
with the position and rotation of the prop.

Prop follows right hand for the entire animation.

To make the biped switch hands, you can
keyframe the Position and Rotation Space.
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Adjust the placement of the prop. Prop follows the other hand.

20. Play the animation. 21.Depending on the length of the prop, you may
The prop follows the movement of the hands find that it passes through the head or other
correctly. The prop follows the right hand until body part. If this happens, you can keyframe
frame 41, then switches and follows the left the rotation of the hand so the prop avoids this
hand until the end of the animation. intersection. You can also keyframe the prop

independently of the hand, if needed.
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Making the Biped Look at Objects

You can easily have a biped’s head look at another
object in the scene. In this lesson, you'll animate a
biped watching a table tennis match.

Set up this lesson:

1. Open lookat_tabletennis_start. max.

2. Play the animation in the Perspective viewport.

The ball bounces back and forth over the net
four times, then the ball bounces up and done
in place four times.

The prop may intersect the head.

Ball bounces, but biped isn’t watching.

Make the biped look at a target:

Suppose you want to animate the biped watching
the ball going over the net, but not follow the
bounce in place. By animating Target Blend, you
can create this effect.

1. In the Perspective viewport, select the head of
the biped. Open the Motion panel.

2. Open the Key Info rollout and expand the Head
bar. On the Key Info rollout, click Set Key.

Rotate the hand or the prop to correct.

22.Save you work as mysamurai.max. The Target Blend field becomes available.
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3. Click the Select Look At Target arrow, below
the Target Blend spinner, then click the table
tennis ball in the viewport.

The name pingpongball appears in the field.
4. Change Target Blend to 1.
The biped is now looking at the ball.

The biped'’s head follows the movement of the ball.

Make the biped look around:

In this procedure, you make the biped look around
as the ball bounces in place.

1. Move the time slider to frame 200.

At frame 200, the period begins where the ball

The biped looks at the ball automatically. bounces in pl ace

2. On the Key Info rollout, click Set Key and set

5. Play the animation.
the Target Blend to 0.

The biped watches the bouncing ball intently.
3. Move to frame 199. On the Key Info rollout,
click Set Key and set the Target Blend to 1.

Between frames 0 and 199, the Target Blend
parameter is set to 1; at frame 200, it changes
to 0. Setting these keys this way is a way to
control interpolation. You could also change
the interpolation for the key at frame 200 to
a step value coming in, and then not bother
setting the other key.

4. Move the time slider to frame 210. Rotate the
head so it’s looking away from the bouncing
ball.

5. Add more rotation keys to the biped’s head
until frame 300.
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Rotate the biped head freely when Target Blend is zero.

6. DPlay the animation.

The biped looks at the ball bouncing over the
net, but then switches focus to something else.

Note: You can’t select multiple objects within
a single animation. If you need to do that, try
using a List Controller with several LookAt
constraints, then animate the weights of the
list items.

7. Saveyour work as mylookat_tabletennis.max,
or open lookat_tabletennis_final. max for
comparison.

Using In Place Mode

When you’re animating a character that’s moving
through space, it’s hard to evaluate the motion
when the character moves out of your view. You
can use In Place mode to keep the viewport
centered on the moving character.

Use In Place mode:
1. Open In_place_start.max.

2. Play the animation.

This is an animation of a biped running. You
can see the entire animation, but you're too far
away to really see what’s going on.

. At frame 0, select the entire biped with a

selection rectangle.

. Choose Zoom Extents Selected from the

flyout.

The viewport zooms to frame the biped, and
you can see the pose clearly.

5. Open the Motion panel.



. In the Biped rollout, click the plus to
expand the expansion bar. In the Modes group,
turn on In Place mode.

. Play the animation in the Perspective viewport.

. While the animation is playing, click Arc Rotate
in the viewport navigation controls.

This puts you into Arc Rotate mode. You can
now rotate the viewport while the animation

plays.
. Rotate the viewport around while the biped is

running, so you can see the animation from all
sides.

Since you are using In Place mode, the biped
remains in view and never leaves the frame.

Tip: If you click In Place mode and the biped
disappears, navigate the viewport to the center
of the home grid. In Place mode plays the biped
animation at this location.
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You can use In Place mode when you need to
view and adjust the animation of a biped that
moves beyond the confines of the viewport.

In Place mode, doesn’t actually create an

“in place” animation, it is just a viewing
mechanism. To actually change the animation
so the biped really stays in the same space,
create a dummy object and link the COM to the
dummy. Then keyframe the dummy so that the
biped stays in the same place as the animation
progresses.

To see an example of this, open the file
in_place_ dummy._final max.

Mixing Animation

This tutorial shows you how to use the Motion
Mixer. The Motion Mixer can combine motion
clips (BIP files) in a variety of ways.
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In this tutorial, you will learn how to:
+ Load motion clips into the Mixer.

+ Separate motions to affect only certain parts
of the biped.

+ Create transitions between clips in the Mixer.

+ Change motion clip length or timing in the
Mixer.

+  Combine multiple clips at once with weight
curves.

+ Warp a clip’s time, so portions of it play slowly

while other parts play faster.

+  Use the Motion Mixer to combine foot-based
motion.

+  Export animation from the Mixer to the biped.

Skill level: Intermediate
Time to complete: 3 hours

You can find the files for this tutorial in the
tutorials|character_animation|motion_mixer
folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
ltutorials folder from the CD to your |3dsmax8
local installation.

Setting Up Clips for the Motion
Mixer

In the next few lessons, you'll work with a scene
involving a fiddle player. The biped will move
around as a musician does, moving the bow across
the strings, tapping his feet, and performing other
motions.

In preparation for these lessons, several motion
clips (BIP files) have been created:

+  toetap.bip—Right foot taps to the beat, left leg
bounces slightly to the rhythm

+  headshake.bip—Head shakes slowly as the
player feels the music

Three spine motions will be used. You will
create transitions between these motions to
keep the player’s upper body moving.

«  spinebentright. bip—Spine bends to the right



«  spinebentleft. bip—Spine bends to the left

spinesitup.bip—Spine straightens out to make
the biped sit up straight

Four arm motions will be used for the bowing
motion. The fiddler moves the bow up and
down to get the sound from the fiddle, and
also moves his right elbow up and down to
reach the various strings. The bow reaches the
high-pitched strings when the elbow is down,
and the low-pitched strings when the elbow

is up. Transitions between these motions will
cause the player to play the song.

+  dnarmdnbow.bip—Right elbow down, bow
moves down (moving the bow hand away from
the fiddle)

+ dnarmupbow.bip—Right elbow down, bow
moves up (moving the bow hand toward the
fiddle)

uparmdnbow.bip—Right elbow up, bow moves
down

uparmupbow. bip—Right elbow up, bow moves
up

These motions will be sufficient to keep the entire
biped moving throughout the animation.

Each BIP file was created by animating keyframes
manually in 3ds Max. Each motion is very simple,
using just a few keyframes. The motions range in
length from 20 to 90 frames.

Tip: E You can create your own BIP files by
animating the biped with keyframes and clicking
Save File on the Biped rollout. The option for
saving a specific segment of animation is useful for
creating clips for the Mixer.

These motion clips will be used to animate a
short sequence and illustrate the Motion Mixer’s
features. However, the power of the Motion Mixer
is much more evident with longer sequences. With
all these clips already created, you could easily

Setting Up Clips for the Motion Mixer

set up a much longer animation with much less
work than it would take to animate it manually.
In addition, changes to the animation are much
easier to make in the Motion Mixer than with
individual keyframes.

Inspect a motion file:

The Motion Mixer allows you to load several

clips and create transitions between them. In
practice, some BIP files work better than others for
transitions. Before using the Motion Mixer, you'll
load one of the motion files that will be used with
transitions to inspect its keys and motion.

1. On the Create panel, click Systems, and click
Biped. Drag in any viewport to create a biped.

©|
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Open the Motion panel.

3. E In the Biped rollout, click Load File to
open the file dnarmdnbow.bip.

4. Select any part of the biped’s right arm or hand.
The arm has three keys.

5. Scrub the time slider through the first 30 frames
of the animation.

The arm doesn’t move a great deal during
the animation, but there is some motion
throughout.

If motions used with transitions were static
(no change throughout the motion), the biped
would stop cold after each transition was
complete. The resulting motion would look
machine-like rather than natural.

When preparing clips for transitions in the
Motion Mixer, make sure each one has some
degree of motion throughout the entire clip.
This will keep the biped from going unnaturally
still before and after transitions.

6. If you like, load each BIP file onto the biped to
see the motion contained in the clip.
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Prepare to animate:

As with all animation, some preparation is
required. This animation will be timed to music,
so some time spent listening for musical cues
will help you determine where to place specific
motions.

1. Copy the file fiddleshort. wav from the
tutorials|character animation|motion_mixer
folder to the sounds folder in your
|3dsmax8local installation. If you have
not copied this file to your hard disk, you
can find it on the Tutorial Files CD, in the
tutorials|character_animation|motion_mixer
folder.

2. Choose Graph Editors menu > Track View -
Dope Sheet.

3. Atthe top of the hierarchy display, click the plus
sign (+) next to Sound to expand the listing.

4. Highlight either Sound or Metronome.
Right-click the highlight and choose Properties
from the quad menu.

5. In the Sound Options dialog, click Choose
Sound.

6. Choose the file fiddleshort.wav from your
/3dsmax/sounds folder.

The waveform for the music appears in Track
View.
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Music courtesy of Joyce Andersen, www.joyscream.com

7. @ Click Play Animation. A short clip of
fiddle music plays.
When listening to the music, you can hear seven

notes played on the fiddle. For each note, the
biped will make one stroke with the bow. This

will be accomplished by creating transitions
between the various BIP files that animate the
right arm.

8. Scrub the time slider and listen for the start
frame for each bow stroke.

Notes begin approximately on frames 0, 7, 17,
24, 34, 51, and 74. These will be the starting
frames for bow movement clips in the Mixer.

Tip: When setting up animation to be performed
to a soundtrack, note the start frames for clips
on a piece of paper before you begin using the
Motion Mixer. These notes will help you work
faster.

Combining Clips

This lesson will show you how to mix clips in the
Motion Mixer. You'll animate a character playing a
fiddle by combining several prepared BIP files in
the Mixer.



You can view the file fiddler_playing.avito see
(and hear) the result of this lesson.

Several files from the CD are required for this
tutorial. See Mixing Animation (page 2-547)to
find out where to find the files.

The BIP files used in this lesson are described
in Setting Up Clips for the Motion Mixer (page
2-548).

Set up for this lesson:

1. Open the file fiddler start.max.

' (Open).

Combining Clips

On the main toolbar, click Curve Editor

The Track View Curve Editor appears.

. In the Track View controller window, click to

highlight the Sound track, then right-click and
choose Properties.

The Sound Options dialog appears.

. On the Sound Options dialog, Choose

Sound. On the Open Sound dialog, highlight
fiddleshort.wav, and then click Open. Click OK
to close the Sound Options dialog.

Note: The files fiddler_start.max and
fiddleshort.wav are in the same folder,
|tutorials|character animation|motion_mixer|

If you now expand the Sound track
and highlight the track Waveform -
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FiddleShort.wav, the sound waves appear in the

curve window.

ﬂ You also can click Play Animation to hear
the music.

. The fiddle is linked to a dummy object which

is linked to the biped’s left hand. A LookAt
controller makes the fiddle point to the biped’s
neck at all times.

The bow is linked to a dummy object, which
is in turn linked to the biped’s right hand. A
LookAt controller is used to force the bow to
point to a dummy object just above the fiddle,
where the strings would be.

To better understand how this setup works,
move the biped’s right hand. The bow stays on
the string area as long as the hand isn’t moved
too far away from the fiddle.

Open the Motion Mixer:

1.

2.
3.

Select any part of the biped.

@

In the Biped Apps rollout, click Mixer.

Open the Motion panel.

ﬂ The Motion Mixer window appears
with the biped automatically added to it, and
Mixer mode is turned on.
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Tip: If you can’t see all the Motion Mixer toolbar
buttons, expand the window by dragging its
lower-right corner.

Two empty tracks for the biped appear in the
Mixer. The topmost track is a c/ip track, which
can hold clips to animate the biped. The lower
track is a balance track, used for controlling the
biped’s balance during foot-based animation.
Because the biped is sitting down in this
animation, you won’t need the balance track.

In the Motion Mixer toolbar, click
Preferences. On the Mixer Preferences dialog,
in the Other group, turn off Balance Curves
and click OK.

The balance track disappears from the Motion
Mixer window.
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Add trackgroups to the Mixer:

In the Motion Mixer, tracks are grouped according
to which body parts they affect. For example,
you'll need different tracks for the head, spine,
right arm, and legs. Each set of tracks that will
affect a set of body parts is called a trackgroup. A
trackgroup can contain several individual tracks.

When you add a biped to the Motion Mixer, a
single trackgroup with one track is automatically
created. The first trackgroup is named All because,
by default, it affects all parts of the biped. You'll
need a total of four trackgroups for this animation,
so you'll need to add three more.

1. Click the trackgroup name All to select it.

2. On the Motion Mixer menu bar, choose
Trackgroup menu > Add Trackgroup Below.

3. Choose this menu option twice more to create a
total of four trackgroups.
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Filter the first trackgroup:

The trackgroups in the Mixer will be used to hold
animation for the head, spine, right arm, and legs.
You'll start by setting up the first trackgroup to
hold the head animation.

1. Select the first trackgroup by clicking the All
label.

2. Right-click the label and choose Filter from the
pop-up menu. The Trackgroup Filter dialog
appears.

Combining Clips

Trackgroup Filter x|

Head

Hand & Right A Left Arm

Spine

Center| Aums | Legs | All | Mone | Irneert |

|!-'-\II 0K Cancel

Fiight Leg

This dialog contains a diagram of biped parts.
You'll use the diagram to select the biped parts
that will be affected by the clips on the track.
This process is called filtering, because it filters
out the parts you don’t want and leaves the ones
you do. By default, all available biped parts are
selected.

. On the Trackgroup Filter dialog, click None to

select none of the biped parts.

. Click the Head box in the diagram to select the

head.

You can also use the Trackgroup Filter dialog
to change the trackgroup name displayed in
the Mixer.

. At the bottom-left of the dialog, change the

trackgroup name to Head.
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x| The Body Vertical track will keep the fiddler

seated.
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Eente[| Arms | Leap | Al Hone | et | Tip: Here you have arranged the trackgroups so

o they roughly follow the shape of the body, with
[Head L g the head at the top and the legs at the bottom.

You can arrange the trackgroups in any way

6. Click OK to close the dialog. you like, but this arrangement makes it easy to
The new trackgroup name, Head, appears at lo'cate a par.ticular trackgroup when working
the upper-left of the trackgroup in the Mixer. with the Mixer.

T — —_— 5. Save your work as my_fiddler_tracks.max.
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*:‘“ ' ! F f — . Place the leg motion in the Mixer:
: ' L3 The motion file foetap.bip contains 32 frames of
e i e animation with the right foot tapping and the left
B r - leg bouncing slightly to the rhythm. You'll open
e mememem this clip in the Legs trackgroup and repeat it to

make it last throughout the entire animation.

Filter the remaining trackgroups: 1. Right-click the Legs track and choose New

1. nght-Clle the label All at the upper left of the Chps > From Files from the pop-up menu.
second trackgroup, and choose Filter from the

pop-up menu 2. In the Open dialog, choose the motion file

toetap.bip and click Open.
2. Change the trackgroup name to Spine, and

The motion cli the track.
select only the Spine box in the diagram. Click € TOIOT Cip appeats of the trac

E— i
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3. Use the same technique to change the name of ] i ol
the third trackgroup name to Bow Arm, and g e —— r—
select the right arm and hand. " s -
o s
4. ﬂ Change the fourth trackgroup’s name to
Legs, and select both legs, both feet, and the e
Body Vertical track in the Trackgroup Filter
dialog. 3. Scrub the time slider. The biped taps his right

foot twice to the music, but the animation stops



before the music ends. The clip will need to be
repeated to the end of the animation. You could
clone the clip manually with the SHIFT key, but
there’s a quicker way to repeat the motion.

Tile the leg motion:
1. Click the clip to select it.

2. Right-click the clip and choose Tile Range from
the pop-up menu.
The Tile Range option tiles the clip as many
times as possible between its current time and
the end of the active time segment. In this case,
the active time segment is 100 frames long. The
clip has been repeated twice, reaching frame 96
at the end of the third clip.
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3. E Click Play Animation to see the animation.

The biped taps his foot all the way through to
frame 98.

Trim the last leg clip:

The music stops around frame 85, but the foot taps
one last time after that. You'll need to trim the last
clip to keep the foot from tapping after the music
stops.

1. E On the Motion Mixer toolbar, click Trim
Clips.

2. Drag the rightmost end of the last foetap clip
until the end frame is 85.

The start and end frame numbers appear at
each end of the clip, so you can see when

Combining Clips 555

the clip has been trimmed to frame 85. The
trimmed area of the clip appears as a gray bar
on the track.
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3. ! Turn off Trim Clips.

The gray bar that indicates the trimmed area is
no longer visible.

4. Play the animation. The biped’s foot stops
tapping at frame 85.

5. Save your work as my_fiddler_legs.max.

Place the spine motions on a transition track:

Two motions have been prepared for the biped’s
spine, one leaning to the left and the other to the
right. You will use a transition track to blend
between the two motions, causing the biped to
lean one way and the other as he plays the fiddle.

1. In the Motion Mixer, right-click the Spine track
and choose Convert To Transition Track from
the pop-up menu.
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The track becomes larger, with room for two
rows of clips. If necessary, expand the height of
the Mixer by dragging on its lower edge.
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2. Right click the new transition track and choose

New Clips > From Files from the pop-up
menu. Choose the clips spinebentright.bip and
spinebentleft. bip. Click Open.

The clips appear on the track with a transition
area between them.
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Note: Your clips might load in the order opposite
the order shown in the figure. This is fine;
you're working for a random motion, so the
sequence of the clips doesn’t matter in this case.

. Scrub the time slider. The biped makes a

transition from leaning one way to the other.
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The transition is a bit sudden. To look more
natural, this transition should take place over a
much longer time.

Adjust the spine transition:

. On the transition track, drag the top clip to the

left so it overlaps about half the bottom clip.
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The transition now appears with hatching.
Hatching on a clip or transition indicates that it
is invalid. In this case, the transition has turned
“inside-out” and is no longer valid.



In this case, you want the ends of the transition
to align with the ends of the clips. The Snap
Clips option will help you accomplish this.

n
2. A In the Motion Mixer toolbar, turn on
Snap Clips.

3. Drag the left end of the transition to the right
until it aligns with the right edge of the bottom
clip.

This turns the transition right-side out, so it
appears as a solid color rather than hatched.

4. Drag the new left end of the transition to the left
until it aligns with the left edge of the top clip.
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If you play the animation, you can see that the
transition is still a bit abrupt. You can make
it smoother by stretching out the clips to last
longer.

Stretch the spine clips:

When you drag the end of a clip, the motion is
scaled rather than trimmed, meaning the biped
will perform the same motion but over a shorter or
longer time. Compare with dragging the clip edge
with Trim Clips turned on, which cuts motion off
either end of the clip but keeps the same timing.

1. E Make sure Trim Clips is turned off.

2. Drag the rightmost edge of the top clip so it
ends at frame 100.

The new clip scale appears on the clip. Before
the clip was stretched, the scale was 1.0. Now
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the scale will display as 2.63 or a similar
number.

Note: If the scale doesn’t appear on the clip,

click Preferences on the Motion Mixer toolbar.
In the Clips group, turn on Scales and click OK.

3. Move the left edge of the top clip to the right so
the clip starts at frame 30.

4. Drag the right edge of the top clip to the right
so the clip ends at frame 80.

5. Adjust the transition so it spans from frames
30 to 80.
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6. A In the Motion Mixer toolbar, turn off
Snap Clips.

7. Play the animation. The transition between one
bending motion and another is smoother. The
shift from left to right coincides with a change
in the music, which is a natural motion for a
musician.

Open the first bowing clip:

Four BIP files contain the right arm motions used
in this animation. In Setting Up Clips for the
Motion Mixer (page 2-548), you played the music
and noted the frames where the bowing begins.
You will use these frame numbers to place the clips
and the transitions between them.

1. Right-click the Bow Arm track, and choose
Convert to Transition Track from the pop-up
menu.

Note: All options on this menu are also available
on the Tracks menu.



558

Chapter 8: Biped

ot

t2%| On the Motion Mixer toolbar, click Zoom
Region and drag on the Bow Arm track area

from frames 0 to 35. This zooms into the frames

on the Motion Mixer.
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. Right-click the Bow Arm transition track, and

choose New Clips > From Files. Open the clip
uparmdnbow.bip.
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The clip appears with hatch marks to indicate
that it doesn’t have any transitions yet. You'll
give this clip a transition in a moment, but first
you'll adjust its length.

. ﬂ On the Motion Mixer toolbar, click Move

Clips. This turns off Zoom Region and allows
you to work with the track and clips.

. Drag the right end of the clip until it ends at

frame 15.

. Move the leftmost transition bracket to frame 0.

This gives you some room to place the second
bracket.

Place the transition with brackets:

The brackets in the transition area indicate where
the default transition will be placed when another
clip is opened. You're about to open the next clip
for this track, and from your planning, you know
that you want the transition between the first and
second clips to start at frame 2. You can make this
happen automatically by placing the transition
bracket near the end of the first clip at frame 2.

n
1. A Make sure Snap Clips is turned off.

2. Move the rightmost transition bracket to frame
2. Watch the Frame number on the Motion
Mixer toolbar to determine when you've
reached frame 2.
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3. Open the clip uparmupbow.bip.
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The clip is placed to start at frame 2, and the
transition spans the overlapping area between
the two clips. The first clip turns a solid color,
indicating it’s now a valid clip with a transition.

You are going to scale the second clip in
the next few steps. Recall that on the spine
transition track, when you scaled a clip, the



transition changed. The transition between the
two arm clips is currently the right length for
this sequence, so you don’t want it to change
when you scale the second clip. To keep the
transition the same length, you'll turn on Lock
Transitions.

g . .
4, d On the Motion Mixer toolbar, turn on
Lock Transitions.

5. Shorten the right end of uparmupbowuntil it
ends at frame 22.
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The transition doesn’t change as you shorten
the clip.

Clone one of the arm clips:

The third clip in this sequence, uparmdnbow, is
the same as the first clip. Rather than open the clip
again, you can simply clone the existing clip.

1. Hold down the SHIFT key and drag the
uparmdnbow clip so the new clip starts at
frame 17.

Because of the locations of the transition
brackets, an invalid transition is created. The
transition is the right length, but the beginning
and end are reversed, turning it inside-out.
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The left bracket in the middle of the transition is
going to make it difficult to turn the transition
inside out, so you'll move it out of the way.

2. Move the bracket at the center of the transition
to frame 24.

3. Drag each end of the transition until the
transition turns right-side out and becomes
valid.

[
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Open the remaining bow arm clips:

You can quickly place the remaining bow arm clips
with planned placement of transition brackets.

g . .
=] On the Motion Mixer toolbar, make sure
Lock Transitions is turned on.

|e-al . . .

1. J On the Motion Mixer toolbar, click Zoom
Extents so you can see the entire active time
range.

2. In the Bow Arm track, open the clip
dnarmupbow.bip. Scale the clip to end at frame
49, and move the last transition bracket to
frame 34.
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3. Open the clip dnarmdnbow.bip. Scale the
end of the clip to frame 72, and move the last
transition bracket to frame 51.

4, Open the clip uparmupbow.bip. Scale the
end of the clip to frame 83, and move the last
transition bracket to frame 74.

5. Open the clip uparmdnbow:bip. Scale the end
of the clip to frame 95.

[
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6. Scrub the time slider to see the motion.

Trim the last arm clip:

Recall that the bow motions always end with a
subtle motion of moving back toward the fiddle.
During the last clip, the fiddler completes the
stroke required to play the last note, then moves
the bow a little bit toward the fiddle. You want to
remove this motion to make the fiddler stop his
bow when the music stops, around frame 85.

If you simply shorten the clip to end at frame 85,
the fiddler will still perform this unnecessary
motion at the end. To get rid of the extra motion,
you'll trim the clip.

1. E Turn on Trim Clips, and trim the last clip
to end at frame 85.

2. Scrub the time slider to see the motion, and
make sure the bow stops moving across the
fiddle by the time the music stops. If necessary,
trim the clip further.

3. E Turn off Trim Clips.

4. Save the scene as my_fiddler_arms.max.

Open the head clip:

The animation looks pretty good, but the biped’s
head looks stiff. He stares at the fiddle with
intense concentration, which isn’t appropriate for
a lighthearted fiddle piece. Next you’ll open a clip
that will make the biped move his head gently, as if
he’s enjoying the music he plays.

1. Right-click the head track, and open the file
headshake.bip.

2. Stretch the clip so it goes to the end of the
animation, at frame 100.
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3. Scrub the time slider to see the motion. The
biped gently shakes his head as he fiddles.



Test the timing:

1. @ Click Play Animation.

As the animation plays, you can see that the
motion timing is roughly correct, but the
motion sometimes seem to lag behind the
music. This happens because animation
playback in viewports often slows down when a
music file plays with it. You'll need to create a
preview to accurately judge whether the timing
is right.

2. Activate the User viewport.

3. From the 3ds Max menu bar, choose Animation
> Make Preview. Create a preview of the User
viewport.

4. When the preview has finished, watch it a few
times and look for mistimed motions.

Combining Clips 561

The tapping foot is a little late throughout the
animation. You can easily adjust this by sliding
all the Leg clips.

Adjust the foot motion:

1. ﬂ On the Motion Mixer toolbar, click Slide

Clips.

When Slide Clips is clicked, moving one clip
will push all the others on the track. Sliding
clips is similar to selecting all the clips on a
track and moving them at the same time.

. Click the last clip on the Legs track and slide it

to the left. Asyou slide, watch the left edge of
the first clip on the Legs track, and slide until
the first clip starts at frame —4.
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. ﬂ Click Move Clips. This will prevent you

from accidentally sliding clips when you mean
to move or trim them.

. ! Turn on Trim Clips, and trim the first clip

so it starts at frame 0.

5. Create another preview and check the motion

again. Make any changes as necessary.

. Save your work in the file my_fiddler_

playing.max.
A final version of this scene can be found in the

tile fiddler complete.max. You can also see the
animation in the file fiddler playing.avi.
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Editing Weight

In this lesson, you'll learn to use the weight tools in
the Motion Mixer to create a complex animation
from just a few clips.

The weight curve on each track can be used to
transition between one track and another. Weight
curves give you the freedom to shift motion
between tracks without having to place or adjust
transitions.

Set up for this lesson:

1. Open the file wejght curves_start.max.

This file contains a fiddle player ready to play.
2. Select any part of the biped.

. [@

4. On the Biped Apps rollout, click Mixer to open
the Motion Mixer.

3 Open the Motion panel.
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Several trackgroups have been created for the
fiddle player: Head, Spine, Bow Arm, and Legs.
You will edit the weight curves in the Spine
trackgroup to animate the biped.

The trackgroups have been filtered for each set
of body parts. To learn to filter trackgroups, see
Combining Clips (page 2-550).

Note: In this lesson, youw'll work with only the
spine to illustrate the use of weight curves. In
practice, you would add many more motions
to the Mixer to animate the biped. To learn to
make a more complete animation of the fiddle
player, see Combining Clips (page 2-550). You
can use the techniques in this lesson to augment
the animation in that lesson.

Add clips and transitions to the spine track:

1.

In the Motion Mixer, right-click the Spine track
and choose Convert To Transition Track.

This gives you room for two rows of clips so you
can create transitions between them.

. Right-click the track and choose New Clips >

From Files from the pop-up menu.

. In the Open dialog, turn off Set lowest starting

foot height to Z=0.

This setting affects only foot-based animation.
Since you're working with the spine only, you
don’t need it turned on.

. Open the clips spinebendleft.bip and

spinebendright.bip.

The clips appear on the Spine transition track
in the Mixer.
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Note: The clips might appear in reverse order in
your Motion Mixer. The order of the clips is not
important in this lesson.

. Select both clips in the Mixer by holding down
CTRL and clicking each one.

. Hold down SHIFT and clone the clips to the
empty area on the right side of the track.
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. Adjust the clip lengths and transitions to make
smooth, gradual motion between clips, as
shown in the image below.
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Tip: == Adjust the clip lengths first, then turn
on Snap Clips to assist you in snapping the ends
of transitions to the ends of clips.

. ﬂ On the Biped rollout, turn on Mixer
Mode.

9. Play the animation.

Editing Weight

The biped moves from side to side, and the

animation looks good for this short animation.

However, if you were animating this character
over a long sequence, the side-to-side motion
would be repetitive after a while.

You could fix this problem by making more
spine motions to use in the Mixer, but there’s
an easier way. Instead, you'll randomize the
motion by using only one additional clip, and
editing a weight curve.

Add a second track to the spine trackgroup:

1. Right-click a blank area of the spine track,

and choose Add Layer Track Below from the
pop-up menu.

This adds a second track below the first. Both
tracks are part of the Spine trackgroup.

2. In the new track, open the clip spinesitup.bip.

563



564

Chapter 8: Biped

Bpeds Sadgugs Tacls Opw Tnstom
QAN BHEA ofHAE [0 aSE -iFa

. Stretch the new clip to end at frame 100.

. Play the animation.

The animation hasn’t changed. Even though
you have two tracks for the spine, only the top
track is applied to the biped. This is because the
weight curve on the top track is set to 1.0 (the
default value).

When a trackgroup has more than one track,
the Motion Mixer evaluates the motion from
the top down. If the top track has a full weight
of 1.0, any subsequent tracks are not taken into
consideration.

You can make the Mixer use the motion from
the second track by reducing the weight of the
first track to a value lower than 1.0.

Adjust the first track’s weight curve:

end of the transition track.
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The red weight curve appears at the top of the
track.

Note: J If you don’t see the curve, click
Preferences on the Motion Mixer toolbar and
turn on Weight Curves.

. Move the cursor over the leftmost end of the

weight curve (near frame 0) until you see the

arrow cursor. Click near frame 0 to set a weight
node.
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3. At the right end of the transition track, reduce

the weight spinner to approximately 0.5.

The weight curve moves to the center of the
transition track.

. Play the animation.

The biped’s spine animation blends the upper
and lower tracks equally.

Refine the weight curve:

1. Create two additional weight nodes, one around

frame 50 and another at frame 100.

2. Move the cursor over the weight node at frame

50, and click to select it.
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SpineBendleft_1 :

. Drag the weight node downward until the
weight spinner value reads 0.0.

. Move the weight nodes at frames 0 and 100 to
the top of the track. Their weights should read
1.0 on the weight spinner.
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Tip: If you have difficulty selecting and moving a
node, draw a selection region around the node
and change its value on the weight spinner.

. Play the animation.

The animation varies to use the top track at
first, then gradually use the bottom track, then
use the top track again.

You could vary the weight curve in a variety of
ways to randomize the animation and make it
look more natural.

Note: Weighting works across tracks in the
same trackgroup, but not across different
trackgroups. If you want to use weight curves,
you should create only one trackgroup for each
set of body parts, and create two or more tracks
within that trackgroup.
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6. Save your work in the file my_weight_
curves.max.

You can find a finished version of this lesson in
the file weight curves_complete.max.

Adding Time Warps

In this lesson, you’ll use the time warp feature
in the Motion Mixer to create a “bullet-time”
animation, where the action slows down as the
camera continues to orbit the scene.
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You'll start with a motion clip of a biped slipping
and falling. When the biped flies into the air after
the slip, you'll turn the action into slow motion.

Set up for this lesson:
1. Load the file time warps_start.max.

This file contains a biped and a camera. The
camera moves on an arc around the biped.
There is no animation on the biped.

; ey
i

Select the biped and open the Motion

@

panel.
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3. On the Biped Apps rollout, click Mixer to open

the Motion Mixer.

Load the motion clip:

1.

On the Motion Mixer toolbar, click Add
Bipeds and choose the biped Bip01.

Right-click the new track and choose New Clips
> From Files from the pop-up menu. Open the
clip banana.bip.
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ﬂ On the Biped rollout, click Mixer

Mode.
Play the animation.

The biped walks, slips, and falls.

Add a time warp:

1.

In the Motion Mixer, stretch the clip to extend
to frame 120. This will give you some time to
slow down the motion when the biped flies into
the air.
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2. Scrub the time slider. Watch the animation and

note the frames at which the biped begins to fly
in the air, and when he begins to land. These
are the frames you’ll use to start and end the
slow-motion action.

For this lesson, you’ll use frame 35 as the start
and frame 50 as the end of the slow-motion
action.

3. On the Motion Mixer, right-click the clip and

choose Add Time Warp from the pop-up menu.

A time warp has been added to the clip, but the
appearance of the clip does not change.

[l
4, ﬂ On the Motion Mixer toolbar, click

Editable Time Warps.

A series of dashed lines appear on the clip to
indicate that a time warp has been applied to it,
and the time warp can be edited.
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Edit the time warp:

1. Move the cursor over the clip until the arrow

cursor appears. Click near frame 35 to set a
time warp bar, and click again at frame 50 to
set another.
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Each bar is actually split into a top and bottom.
The bottom bar sets the original time, while the
top sets the warped time.

. Select and move the first bar’s bottom half to
frame 35. Watch the Frame value on the Motion
Mixer toolbar to see the frame number as you
move the bar.

. Move the second bar’s bottom half to frame 50.
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Next you'll set the warped time.
. Move the first bar’s top half to frame 20.

The dashed lines to the left of frame 20 become
shorter to indicate the motion during that time
will play faster. The longer dashed lines after
frame 20 indicate slower motion playback.

. Move the second bar’s top half to frame 80.
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By looking at the lengths of the dashed lines,
you can see that the motion slows down a great
deal in the middle of the animation.

. m Turn off Editable Time Warps.

. Play the animation.

Using the Motion Mixer with Locomotion
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As the biped flies into the air, the motion slows
down as the camera moves around him, then
he crashes to the ground.

8. Save your work in the file my_time_warp.max.

You can see a finished version of this scene by
loading the file time_warps_complete.max.

Using the Motion Mixer with
Locomotion

In Combining Clips (page 2-550), you learned
how to place clips in the Motion Mixer and
combine them to make a new animation. But in
that lesson, the biped was sitting down the entire
time, so you didn’t have to concern yourself with
transitions between planted foot motions.

When you create a transition between foot-based
motions (motion clips with IK constraints on
the feet), you'll often need to make adjustments
to ensure the biped’s feet don’t slide during the
transition. In addition, differences in upper and
lower body motion can result in unnatural weight
shifts, which you can adjust with Motion Mixer
tools.

Note: This lesson uses techniques from the lesson
Combining Clips (page 2-550). If you haven’t done
this lesson yet, please do so before continuing.

Set up for this lesson:

1. Reset 3ds Max.
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2. On the Create panel, click Systems, and click
Biped. Create a biped of any size.

3. Create a second biped about the same size next

B

|

Look at the motions:

Before working with motions in the Mixer, it’s a
good idea to load each clip individually on the
biped and watch the entire motion from start to
finish. This will help you work more effectively
with the clips in the Mixer.

1. Select any part of the first biped.
2. Open the Motion panel.

3. On the Biped rollout, click Load File to open
the file frantic.bip.

4, Select the second biped.

5. On the Biped rollout, click Load File to open
the file sneak.bip.

6. Scrub the time slider to view the animation.

One biped moves around frantically, while the
other carefully sneaks along.

In this lesson, you'll create a smooth transition
between these two motions in the Mixer. To
make your work with the transition as quick
and easy as possible, you'll study these two
motions to find good starting points for the
transition on each clip.

Find transition start frames:

Suppose you want the biped to move frantically
for about 100 frames, then begin to sneak away.
This means you should look for a good place to
begin the transition sometime after frame 100 on
the frantic motion.

1. Watch the frantic biped and scrub the time
slider to view the animation around frame 100.

At frame 106, the frantic biped has his right foot
planted and his left in the air. This is a good
place for the transition to begin for this clip,
providing you can find a similar configuration
in the sneaking motion.



2. While watching the sneaking biped, scrub the
time slider between frames 0 and 30.
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Using the Motion Mixer with Locomotion

Around frame 25, the sneaking biped’s left foot
is in the air while his right is on the ground.
This is a good place for the transition to begin
for this clip.

Create the transition in the Mixer:
1. Reset 3ds Max.
2. Create a new biped.

3. Select any part of the biped and open the
Motion panel.

4. On the Biped Apps rollout, click Mixer to open
the Motion Mixer.
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5. Right-click the topmost track and choose
Convert To Transition Track from the pop-up
menu.

6. Right-click the track and choose New Clips
> From Files from the menu. Open the clip
frantic.bip.

7. Use the same method to open the clip sneak.bip.

The two clips are loaded onto the track with a
transition between them.
T — i
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Adjust the transition:

1. Drag the left edge of the transition so it begins
at frame 106.

2. Move the sneak.bip clip until it starts at frame
81.
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This will cause the transition on sneak.bip to
begin 25 frames into the clip, at frame 106.

. Drag the right end of the transition so it ends

at frame 121. As you drag, watch the Frames
value on the Motion Mixer toolbar to see the
current frame number.

The transition is now set up to start at the
frames you chose in the previous procedure.
The transition is 15 frames long, extending
from frame 106 to 121.

. On the Motion Mixer toolbar, click Zoom

Extents.
iz
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You can see on the Mixer that the animation
extends to frame 273.

5. On the 3ds Max status bar, click Time

Configuration. In the Animation group of the
dialog, set the animation’s Length to 275.

6. Play the animation.

The biped moves around frantically until frame
106, then transitions to the sneaking motion.
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You can see that the right foot slides slightly
during the transition.

4. In the Motion Mixer, right-click the transition

and choose Edit from the pop-up menu.

A transition editor appears. By default, the
Transition Focus is set to Auto (Right Foot).
The transition focus determines the focal point
around which the transition takes place. The
Mixer has detected that the right foot is planted
throughout this transition, and has set the
transition focus accordingly.

franticZ_1 -> sneak2_1 il

Trangzition Focus:

Inspect the transition:

1. Move the time slider to frame 106. This is th
frame where the transition begins.

2. In the Perspective viewport, zoom in on the
biped’s feet.

e

3. Scrub the time slider back and forth between
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frames 106 and 121 to see the right-foot motion
during the transition.

In addition, red and yellow stick figures appear
in viewports to show each clip’s motion at the
transition point. You can try changing the
transition focus to see the effect it has on the



transition between the red and yellow stick
figures.

Tip: The stick figures appear only if the current

frame is during a transition, and only if the
transition editor is open. If you can’t see the
figures, try scrubbing the time slider by a few
frames.

5. Scrub through the transition while watching
the stick figures.

When the stick figures are displayed, it’s easier

to see where the sliding occurs.

6. Check the values on the transition editor to
ensure the Start Frame is set to 106 for the
source clip and 25 for the second clip. Also
check the transition Length to make sure it’s
15. Change these values if necessary.

Fix the transition with a mixdown:

A mixdown can eliminate sliding during
planted-foot transitions. A mixdown pins a
planted foot to its current location at the start
of the transition and releases it only when the
transition is complete.

Using the Motion Mixer with Locomotion

You can leave the transition editor open while you
perform this procedure. The stick figures will help
you see the effect the mixdown has on the planted
foot.

On the Motion Mixer toolbar, click
Preferences.

The Mixer Preferences dialog appears.

. In the Mixdown Options group, make sure

“Prompt for options at each Mixdown” is
turned on. Click OK to close the dialog.

. Right-click the name of the biped at the

upper left of the Mixer, and choose Compute
Mixdown from the pop-up menu.

. On the Mixdown Options dialog, turn on

Enforce IK Constraints, and click OK.

A new mixdown track appears in the Mixer.
The mixdown animation is now affecting the
biped, and the transition track has no effect.

. Scrub the time slider between frames 106 and

121 to see the transition.

-
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The right foot no longer slides during the
transition because the mixdown has enforced
IK constraints to keep the foot in place. You can
see this clearly by watching the stick figures as
you scrub the time slider. The red and yellow
stick figures’ right feet are in the same place
over the transition period, rather than slightly
separated.

6. Save your work in the file my_mixdown.max.

A finished version of this scene can be found in
the file Jocomotion_mixdown.max.

Create a BIP file from the motion:

1. Right-click the biped’s name at the upper left of
the Motion Mixer window, and choose Copy
Mixdown To Biped.

2. On the Biped rollout, turn off Mixer Mode.
3. Scrub the time slider to view the animation.

The biped does the animation even though
Mixer mode is off. The animation from the
mixdown has been copied to the biped and can
now be saved as a BIP file.

4. On the Biped rollout, click Save File. Save the
motion with the file name scared.bip.

Replace the transition track with the new clip:

Next, you will combine the new BIP file with
another motion clip. The motion file you just
created will be used to animate the biped’s legs,
while the upper body will be affected by the
motion in the file dynamic_3.bip. You'll need the
balance track for this part of the lesson.

In the Motion Mixer toolbar, click
Preferences. On the Mixer Preferences dialog,
in the Other group, turn on Balance Curves
and click OK.

1.

2. Right-click a blank area of the transition track
and choose Delete from the pop-up menu.

The transition track is deleted.

. Right-click the biped’s name at the upper left of

the Mixer and choose Delete Mixdown.

The mixdown track is deleted.
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4. Right-click the biped’s name and choose Add

Trackgroup.

. Do this again to create a second trackgroup.
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. Right-click the top track and choose the file

dynamic_3.bip.

. Play the animation. The biped moves around

wildly.



The upper body motion will be used for this
animation.

8. Right-click the bottom track and choose the

tile scared.bip.
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The motion in this file will be used on the lower
body.

Filter the motion:

Next you'll filter the trackgroups so each affects

only part of the biped’s body. For details on this

procedure, see Combining Clips (page 2-550).

1. Right-click the top trackgroup name All, and
choose Filter from the pop-up menu.

The Trackgroup Filter dialog appears.

2. Click None, then click Arms. Click the Spine
and Head links to select them. Change the
trackgroup name to Upper Body and click OK.

Trackgroup Filter x|

Fiight Arri Left Arm

Spine

_ s B

Center| Armz | Legs | Al | Haone It |

I Upper Body 0K Cancel

3. Right-click the lower trackgroup name All and
choose Filter from the pop-up menu.

Using the Motion Mixer with Locomotion

. Click None, then click Center and Legs.

Click the Spine link to deselect it. Name the
trackgroup Lower Body and click OK.

Trackgroup Filter il

Foot

Faat

Left Leg

Fiight Leq

Center| Aums | Legs | All | Mone | Irneert |

| Lower Body QK. Cancel

Each trackgroup is now named and filtered to
affect only specific parts of the biped.
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Tip: To see the entire trackgroup names in the
Mixer window, slide the bar that separates the
trackgroup names from the clips.

5. Scrub the time slider to see the animation.
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5. ﬂ If necessary, turn on Mixer Mode for
the second biped.

6. ﬂ If the biped jumps to the same place as
the first biped, click Move All Mode in the
Biped rollout and move the selected biped to
one side to separate the two bipeds. Turn off
The biped swings his arms wildly as he creeps Move All Mode.
along.

Make a comparison biped:

By default, the Mixer provides a degree of balance
compensation when the motion on the upper and
lower body differ. The easiest way to see the effects
of balance compensation is to load the same mix
onto another biped, set balance compensation
parameters differently for the two bipeds, and
observe the differences in their motion.

1. Right-click the biped’s name in the Mixer,
and choose Save Mix File from the pop-up
menu. Save the mix with the file name
my_locomotion.mix.

2. Create a new biped in the scene about the same
height as the first biped.

3. On the Motion Mixer toolbar, click Add Bipeds,
and add the new biped to the Mixer.

Compare balance compensation:
Next you will disable balance compensation by

working with the weight curve on the biped’s
balance track.

1. b Click the Balance Weight Mode button at
the right end of the second biped’s balance
curve.

4. Right-click the new biped name, and choose
Load Mix File from the pop-up menu. Open
the file my_locomotion.mix.

After a few moments, the mix appears in the
Mixer under the new biped’s name.



The curve turns red to indicate it can be edited.

. Click the left end of the curve to create a weight
node at that point.

. Use the weight spinner to change the value of
the entire curve to 0.0.
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The biped now has no balance compensation
between the upper and lower body. The
first biped still has full automatic balance
compensation.

4. Play the animation.

The difference in the way the two bipeds
move shows you how balance compensation
affects the animation. Balance compensation is

effective only when different motions are used
for the upper and lower body.

Using the Motion Mixer with Locomotion

5. In the Mixer, increase the balance curve’s weight
back to 1.0 to restore balance compensation.

6. Turn off Balance Weight Mode.

Fine-tune the spine balance compensation:

You can also fine-tune the balance compensation
on the spine and pelvis with balance parameters.

1. Right-click the second biped’s name and
choose Balance Parameters.

The Balance Parameters dialog appears.

Bip01 Balance Parameters El

Lateral Ratio: [05 2]
Propagatiors [0.0 3]

Lateral Ratio affects the direction of motion
in the hips, while Propagation affects the
curvature of the spine. These values are set
separately for each biped in the Motion Mixer.

2. Change Propagation to 1.0 and click OK to exit
the dialog.

3. Play the animation.

The Propagation value of 1.0 on the second
biped forces all the spine links except the
topmost one to use the spine rotation on the
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lower body motion clip to some degree. A
Propagation value of 0.0, as on the first biped,
prevents the COM and pelvis rotation from
affecting the spine rotation on the upper body
in any way.

4, Save your work in the file my_balance.max.

A version of this completed lesson can be found
in the file Jocomotion balance.max.

Animating a Multi-legged
Character

Animating a Multilegged Creature

In this tutorial, you'll use a biped to animate a
quadruped (four-legged creature). You'll use IK
Blend on the hands and feet to create a freeform
animation with changing pivot points.

Beetle bucking like a bronco, with motion blur

In this tutorial, you'll learn how to do the following:

+ Animate a leaping quadruped with freeform
animation.

+ Use IK Blends and pivot points on the hands
and feet.

« Use Bones to create extra limbs.
Skill level: Intermediate to Advanced
Time to complete: 1.5 to 2 hours

You can find the files for this tutorial in the
tutorials|character_animation|quadruped folder
on the Tutorial Files CD that ships with 3ds Max.
Before starting the tutorials, copy the lfutorials
folder from the CD to your [3dsmax8local
installation.

View the Video for This Tutorial

The images in the illustrations above are from

a short video called “Lunchtime” that can be
found on the Tutorial Files CD that ships with
3ds Max. In this part of the animation, one
beetle hops on the back of the other, and rides
him like a bucking bronco. Choose File > View
Image File and browse the Tutorial and Sample
Files CD to find ltutorials|character animation|
character_animation |bugsnfrij.mov. You'll need
QuickTime® installed to play this movie.

In This Tutorial
Animating a Quadruped (page 2-576)
Adding Extra Limbs (page 2-600)

Animating a Quadruped

In this lesson, you'll animate a four-legged
character, a beetle, that leaps on all fours, but
can also walk upright on two legs. You'll lock the
hands and feet at certain keys so you can adjust
the biped’s center of mass and spine to create the
basic poses.

Note: If you're not familiar with the concept of
locking hands and feet, do the lesson Animating



a Freeform Walk Cycle (page 1-359) before
continuing.

Set up the lesson:

+ Open cs4_tut_quad0l.max.
This is the biped used for the beetle.

Animating a Quadruped

The beetle and its biped

The beetle walks upright through most of the
animation, but in this shot, he’ll move on all
fours. Because he’s a two-legged character
pretending to move like a horse, you won’t
change him to a horse pose in Figure mode.
Instead, you'll use freeform animation to put
him into his initial riding pose at frame 0.

Save a FIG file:

. @

Select any part of the biped, then open
the Motion panel.

. ﬂ Turn on Figure Mode.

. Use Save File to save a FIG file of the biped as

mybeetlel .fig.

This preserves the beetle’s original pose.

. & Turn off Figure Mode.

The pose does not change, since the beetle isn’t
animated in this file.
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Rotate the legs to put the beetle on all fours: 4. In the Left viewport, draw a small selection box
through the middle of the thighs.

Auto Key

d Turn on Auto Key.

This selects both thighs in a single move.

You'll use Auto Key instead of Set Key for the
first pose.

2. ’i On the Track Selection rollout, turn on
Body Rotation.

This selects the center of mass (COM) and
activates Rotate.

5. Rotate the thighs approximately 120 degrees
about the Z-axis.

Watch the Z Coordinate Display in the status
bar.

3. Watch the Left viewport, and rotate the center
of mass approximately 80 degrees, so the biped
is nearly horizontal.

6. Press PAGE DOWN to move down the IK
chains.

This selects the calves.

7. Rotate the calves so they are nearly horizontal,
and the feet are behind the biped (about -125
degrees around the Z-axis).

The COM (Bip017) rotated

The next steps rotate the arms and legs into
position.
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3. Press PAGE DOWN to select both upper arms.

4, E Rotate the arms approximately -90
degrees about the X-axis, so the palms are
parallel to the ground.

Next, you'll add a couple of rotations to the
arms.

Rotate the arms to put the beetle on all fours:

1. In the Top viewport, select Bip0I R

Clavicle. Then, in the Track Selection rollout,

click the Symmetrical button to select Bip01 E .
5. Rotate the arms approximately —90

L Clavicle.
i degrees about the Z-axis, so the arms stretch
Both clavicles are selected. out in front of the biped.

2. E In the Top viewport, rotate the clavicles
about the Y-axis, approximately —40 degrees.

Note: Do not use the Body Rotation button in
the Track Selection rollout, because that button
turns on Rotate and also selects Bip01.

6. Rotate the arms about the Y-axis until they
hang down.
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Left viewport view of arms rotated down

7. In the Front viewport, rotate the arms 10.Rotate the head up, so the biped is looking
approximately 20 degrees about the Z-axis so straight ahead instead of downward.
they move away from the body a bit more.

Head rotated up

Arms moved away from the body

—_

11.Rotate the toes so they are flat on the ground.
8. Press PAGE DOWN twice to select the hands. If necessary, rotate the feet, then the toes, so
the feet and toes point forward. Watch the

9. In the Left viewport, rotate the hands about the .
Perspective viewport as you rotate.

Z-axis so they are parallel to the ground (about
90 degrees). Make any additional adjustments to the legs,

arms, spine, and so on, until your model
resembles the one illustrated in the four views
that follow.

Tip: Look at the beetle from several views, and
rotate around it in the Perspective viewport to
help when making the arm and leg rotations.
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Four views of the beetle’s final pose on all fours

If the beetle’s posture is incorrect, open
cs4_tut_quad02.maxto compare.

Change Dynamic Blend and Balance Factor:

For a beetle traveling on all fours, or before

you begin any freeform animation, you need to
turn off Balance Factor and Dynamics Blend.
These settings add secondary motion to footstep
animation, which assumes the biped is walking
upright.

1. Open cs4_tut_quad02.max.
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2. n Select any part of the biped, and open
the Motion panel.

3. . In the Track Selection rollout, turn on the
Body Horizontal button.

This automatically selects the center of mass,
and activates Move.

4. On the Key Info rollout, expand the Body bar.
Change the Balance Factor from 0 to 1.

In the Left viewport, the center of mass jumps
from the pelvis to the area under the chest.

Balance Factor=2.0

6. Change the Balance Factor back to 0. (In this
file, the Balance Factor was already set to 0.)

This ensures that the hips and spine balance
around the pelvis area.

5. Change the Balance Factor to 2.

The center of mass jumps to the area under the
throat.

Balance Factor=0

7. . In the Track Selection rollout, turn on
Body Vertical.

8. Set Dynamics Blend to 0.
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- Fey Info | to the lower right. After you click, continue to
- drag down to create a negative height for the
=1 [0 H box
a
#XH LI N Change the size of the box to 500 units in
+Tch length, 150 units in width, and -10 in height.
+k
+Head ‘%’ Sed
- Body 4, Move the box so the biped is at the top

end of the box.

Balance Factar: [0 =
Dynamics Blend; [0.0 =
B allistic Tensian: I ﬂ

+Prap

Tip: You can also access Balance Factor and
Dynamic Blend from track bar keys for Body
Horizontal and Body Vertical. To do this,
right-click the key and choose Controller
Properties > Horizontal or Vertical. You'll
find Balance Factor at the bottom of the Body
Horizontal key dialog, and Dynamics Blend at

Biped at the end of the box

At this point, don’t worry about the biped
floating above the box. You'll remedy that next.

the bottom of the Body Vertical dialog.

For another tutorial that teaches about Balance
Factor, see Creating the Illusion of Weight (page
2-534).

. In the Left viewport, select any part of the

biped.

[@ | ﬂ On the Motion panel, in the Track

Selection rollout, turn on Body Vertical.

Add a ground plane: .. .
grodndp 7. Press ALT+W to maximize the Left viewport.

In the lesson Animating a Freeform Walk Cycle
(page 1-359), you set keys that locked the feet
to the ground. Those keys locked the feet to the
world, rather than to an object.

8. Move the biped down so its hands and feet
are in contact with the box. Zoom in to see
the effect. Adjust the bipeds hands and feet if
they’re uneven.

In this lesson, you'll create a box, and then lock

the beetle’s feet to the object, instead of locking

them to the world.

1. ﬂ In the Top viewport, zoom out so the
biped is smaller.

2 W

In the Create panel, choose Box.

3. Create a box beneath the beetle. In the Top
viewport, start at the top left and drag down
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6. In the Key Info rollout, expand the IK bar.
Click the Select IK Object arrow button, and
then click the box in the viewport.

The name Box0! is displayed in the field next to
the arrow button.

Biped positioned on box

9. Save the scene as MyQuad01l.max.

Lock down the hands and feet:
1. Open cs4_tut_quad03.max.

This file is like the one you've been working on,
but the feet have been rotated so the heels are
flat on the ground.

2. -Turn on Auto Key.

3. Change the Perspective viewport to

Wireframe. Zoom in so you can see the hands 7. - In the Key Info rollout, click Set Sliding
and feet. Key.

8. In the Track Selection rollout, click the
Opposite button.

The Bip01 L Footis selected.

9. - In the Key Info rollout, click Set Key.
This sets a key for the left foot.

1 O. Click the Select IK Object arrow, and click

4. Press the H key and select Bip0I R Foot. the box again.
5. - In the Key Info rollout, click Set Key. . - Click Set Sliding Key again.
The pivot point is on the ball of the foot. You The feet are now locked to the box.

can leave it there.



Warning: You must set the Object Space Object
before you set an IK Key. Otherwise, the IK key
parameters will be reset to IK Blend of zero and Body
Space on. Also note that you can define only one
Object Space Object. You cannot keyframe from one
Object Space Object to another.

12.Repeat the steps you used to lock the feet with
the left and right hands.

The hands and feet act the same. Both are
locked and do not pass through the box.

Auta Key

13. Turn off Auto Key.

14.’i Check the finished result. In the Track
Selection rollout, click Body Vertical, and move
the center of mass up and down.

The knees and elbows bend with the movement.
The feet and hands don’t go through the box as
the biped is moved down.

Animating a Quadruped 585

Knees and elbows bend without going through the box.

Add anticipation:

Before a character jumps, you need to prepare for
the jump. To show anticipation, a character moves
in the opposite direction from the jump, and holds
the pose, as if to tell the audience that something
is about to happen.

1. - Turn on Auto Key. Move the time

slider to frame 10.

2. . In the Track Selection rollout, click Body
Rotation.

3. In the Left viewport, rotate the center of mass
so the chin is almost touching the ground
(about 20 degrees around the Y-axis).
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4. . Click Body Horizontal. Move the center
of mass back so the elbows lower almost to the
ground.

5. E Select the head. Rotate the head so it’s
looking up.

6. Add extra rotations to the Spine objects so the
spine arches.

7. Raise the center of mass if the elbows pass
through the box.

Pose at frame 10

8. Move the time slider back and forth between
frames 0 to 10, and observe the motion.

9. Save your work as MyQuad02.max.

Continue the motion:

You'll continue the motion at frame 20. You'll
adjust the timing after you get all the poses in place.

1. Move the time slider to frame 20.
2. Ii In the Track Selection rollout, click Body
Vertical.

3. Lower the center of mass so the beetle crouches
down.

Don’t worry about the elbows moving through
the box. You'll fix that in the next few steps.

4. Press the H key and select the four biped spine
elements (Bip01 Spinethrough Bip01 Spine03).
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E 2. Select Bip0I R Foot.
5. Rotate the‘ spine links about 15 degrees The foot is selected, and the pivot (large red
around the Z-axis. dot) is displayed at the ball of the foot.

3. - In the Key Info rollout, click Set Sliding
Key.

4. m Rotate the foot, so the heel is raised

6. Continue individually rotati h spine link
oniotie Idtvidualy rotating ach spine fil (about 25 degrees around the Z-axis.

until they match the following illustration.
5. Go to frame 0.

6. . In the Key Info rollout, expand the IK
bar. Set Ankle Tension to 1, and then click Set
Planted Key.

Pose at frame 20

7. Save the scene as MyQuad03.max.

Next, you'll animate the pivot points and rotate
the feet so they roll from the heel to the toe. You'll
rotate the hands so they rock from wrist to palm to
fingertips.

Rotate the feet to prepare to leap:

1. With Auto Key still on, move the time slider to
frame 23.
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7. Go to frame 27.
8. Click Set Planted Key again.

9. In the IK expansion bar, click Select Pivot, and
then select the pivot at the front and center of
the toes. You may have to zoom in to see it.

Selecting the pivot automatically sets a key for
it. You don’t have to choose Set Planted Key
again.

10.Turn off Select Pivot.

11.Move the time slider to frame 30 and rotate the
foot.

The foot now rotates off the toe.

12, In the Track Selection rollout, click the
Opposite button. Repeat the previous steps for
the left foot.

Rotate the hands to prepare to leap:

1. Move the time slider to frame 23.

2. .Select Bip01 R Hand, and click Set Planted

Key.

The right hand is selected, and the pivot is
displayed and locked at frame 23.

. E Rotate the hand approximately 40

degrees about the Z-axis so the heel of the palm
is raised.

Unlike the toes. the fingers rotate downward.
You'll have to rotate the fingers to correct this.

. Press H and select Bip0! R Fingerl, then rotate

it upward about 45 degrees on the Z-axis, so it
doesn’t go through the surface of the box.

Since Auto Key is still on, you don’t have to set
keys for the fingers after you rotate them.

. - Press PAGE UP to select the right hand

again. Move the time slider to frame 27, and
click Set Sliding Key.

. _ Turn on Select Pivot.

Select the pivot in the front and center of the
fingers.
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Move the body to prepare to leap:

After both feet and hands are adjusted, the body
needs to be moved in preparation for the leap.

1. Move the time slider to frame 30.

2. Ii In the Track Selection rollout, click Body
Vertical.

3. Move the biped up.

7. Turn off Select Pivot.

8. m Rotate the hand approximately 40
degrees about the Z-axis.

4. . In the Track Selection rollout, click Body

Horizontal.

5. Move the biped forward.

The hand rolls up, with only the fingertips
touching the ground.

Tip: If the hand doesn’t rotate around the new
pivot, reassign Box01 as Object Space Object
and rotate again. Then it will work properly.

9. In the Track Selection rollout, click the
Opposite button. Repeat the previous steps for
the left hand.
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6. Continue using Body Vertical and Body The hands and feet are now off the box and the
Horizontal until your biped matches the biped is in the air.

following illustration. 5. Select Bip01 R Foot, and move it so the legs

extend fully.

Pushing-off pose

7. Save your work as MyQuad04.max.

Position the legs for flight: 6. ﬁ Click the Opposite button. and extend the
When the beetle sails through the air, you'll use left leg in the same way.
free keys on the hands and feet. No IK Blend is

needed.

1. Make sure Auto Key is turned on. Move the
time slider to frame 40.

2. E Jl With Move or Rotate active in the

Main toolbar, select a hand or foot.

2

3. ™I From the Key Info rollout, click Set Free
Key. Repeat these steps to set a free key for each
remaining foot and hand.

If you open the IK expansion bar, you'll see
that the IK Blend is set to 0 at frame 40 for the
extremities.

—* | I . The knees are no longer bent.
4. In the Left viewport, use Body

Horizontal and Body Vertical to move the
center of mass up and to the right.
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3. Select and rotate Bip01 Spine (the first spine

7. With the left foot still selected, click the object) so the biped straightens up.

Symmetrical button to select both feet, then

rotate them downward and backward. 4. This step removes the swayback appearance.

Rotate each spine link individually. Go up
through the spine, rotating each link, then
rotate the first spine link again, if necessary.

8. Press PAGE DOWN to select the toes and rotate
them as well.

5. Rotate the head so the beetle looks ahead.

The legs and feet are fully extended.

Position the arms and torso for flight:

Now that the legs are positioned, you'll work on Final pose of the biped springing into the air

the arms.
6. Save the scene as MyQuad05.max.

1. E Select both of the hands, and rotate them

Pose the upper body to reach the apex:
downward and backward.

The character is airborne. As he reaches the apex
of his jump, you'll rotate the spine to hunch him

2. Press Hand select Bip01 R Finger/and over, tuck his elbows back, and bend his knees.

Bip0I L Finger]. Rotate them down and back.
1. Make sure Auto Key is on. Move the time slider

to frame 56.

2. - Open the Motion panel if it’s not already
open.

3. . ’i In the Track Selection rollout, use

Body Horizontal and Body Vertical to move the
biped up and over to the height of his jump.
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Zoom out in the Left viewport so you can see m

the entire box. This will let you gauge how high 8. Rotate the arms back so they are closer
the biped should go so it has room to land. to the biped’s chest (approximately 40 degrees
about the Z-axis).

Center of mass moved to apex of the jump

4, m Select Bip01 Spine and rotate it so the

biped bends forward. 9. Press PAGE DOWN to select both biped lower

arms. Rotate them forward so the fingers
are near the biped’s chin (about 150 degrees
around the Z-axis).

5. Continue selecting and rotating the spine links
so the back forms an arch.

10.Save the scene as MyQuad06.max.

6. m Rotate the head forward so the blped Pose the lower body to reach the apex:

looks like he’s spotting where he will land. Now that the upper body is set, continue to the

You might also want to rotate the neck links lower body.
to create a more fluid bend between the spine
and head. 1. Select the right calf, Bip0l R Calf. Click
) . the Symmetrical button so both calves are
7. Select the right upper arm, Bjp0I R selected.

UpperArm. Click the Symmetrical button so
both upper arms are selected.



2. E Rotate the calves so the feet kick back.

3. Ifyou like, press PAGE DOWN to move the
selection through the feet and toes; rotate them
so they tuck under the tail a little.

Final pose of the biped at its maximum height

4. Save the scene as MyQuad07.max.

Note: When doing character animation, you can
never save too often.

Pose the upper body for the descent:

You'll continue by choreographing the biped’s
descent to the ground.

1. Make sure Auto Key is still on. Move the time
slider to frame 72.

2. . Ii In the Track Selection rollout, use

Body Horizontal and Body Vertical to move the
biped down and further to the right.

Animating a Quadruped 593

3. . Click Body Rotation. Rotate the biped

downward until the biped‘s shoulders are
pointing at the ground.

4. E Select only Bjp01 Spine2and rotate about

the Z-axis until the biped’s back straightens.

. Select both hands and move them so they are

outstretched and ready to break the fall.

You can position the limbs using forward
rotations, or with inverse kinematics moves (as
you just did with the hands).
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3. Press PAGE DOWN to select the two calves of
the biped.

4. E Rotate the calves in toward the thighs
(about -25 degrees around the Z-axis).

[0-00, 0,00, -25.17]

Arms extended to touch the ground

Pose the lower body for the descent:

In preparation for landing, the legs should curl
down to meet the ground after the hands make
initial contact.

1. Select Bip0I R Thigh. Then click the 5. Press PAGE DOWN again to select the biped’s
Symmetrical button so both thighs are selected. feet.
2. E Rotate the thighs approximately 90 6. E Rotate the feet in toward the calves

degrees about the Z-axis. (about -115 degrees around the Z-axis).




_— |If you want to fine tune the character,
rotate the toes, tail, neck, and head to match
the illustration.

8. Save the scene as MyQuad08.max.

Create the landing pose:

The beetle will land at frame 75. You'll lock down
the hands and adjust the center of mass.

Animating a Quadruped

1. Continue from the previous procedure. Move
the time slider to frame 75. Once again, make
sure Auto Key is on.

+—
2. J ﬂ In the Track Selection rollout, use

Body Horizontal and Body Vertical to move the
center of mass so the hands move through the
box.

3. ﬁ Select the right hand, and click the

Symmetrical button so both hands are selected.

1 Rotate the hands forward so the hands
are visible and flat against the ground.
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5. ﬁl Select the right hand, and set a sliding key
from the Key Info rollout.

Now you can set a key to lock the pivot.

6. Open the IK expansion bar, click Select Pivot,
and then click the pivot (the large red dot) at
the wrist.

Tip: You might want to Region Zoom around
the hands in the Top viewport for selecting the
pivot.

7. ﬂ il Click the Opposite button to select

the left hand, and set another sliding key.

8. Click Select Pivot again, and click the pivot for
the left wrist.

Now both hands are locked to the ground at
frame 75.

9. ﬂ Select both feet. Move them outward

and up so the legs extend behind and above
the biped.

_| Rotate the feet so the toes point skyward.

The biped prepares for impact’ the landing pose
completed.

11.Move the time slider back and forth and watch
the motion.

You've created a little kick with the legs.
12.Save the scene as MyQuad09.max.

Adjust the arms to create the landing:

Next you'll bend the arms so the impact is
absorbed as the beetle lands.

1. Continue from the previous lesson. Move the
time slider to frame 83.

2. In the Left viewport, move the center of mass
down and right so the elbows are close to the
ground.

The hands are locked to the box and the elbows
should bend in response to the movement.
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[0.oo,

3. Move left hand slightly behind the right hand.

This makes it look like the hands are hitting the

ground independently. 2. Press PAGE DOWN to select both calves, then

rotate them so the feet prepare to contact the
ground.

The hands don't land together

3. Press PAGE DOWN and rotate the feet so the
balls contact the ground.

1 Rotate the left hand up so it’s parallel to
the ground.

d Select both thighs. Rotate them so the
legs are under the biped.
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When an animal lands, its feet don’t hit the
ground at the same time.

0L, 0,00, -150.02
L ] 6. Rotate Bip0I Spinel to raise the elbows and

upper body slightly.

4. Press PAGE DOWN and rotate both toes until
they are nearly horizontal.

R O 0y, -6 O

Hitting-the-ground pose

7. In the Front viewport, select both calves and
rotate them about 45 degrees around the X-axis.

[45.04, 0.00, 0.00]

5. Select the right foot and move it back and
slightly up.

8. Select each foot and move it in to match the
illustration.
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2. H Select the right hand, and click Set Planted
Key.

3. ﬁ Click the Opposite button. Click Set
Planted Key for the left hand.

4. ﬂ Select the left foot, and set a planted key.
The left foot is already on the ground.

5. Click the Select Pivot button, and set the pivot
to the ball of the foot.

6. ﬂ In the Track Selection rollout, use Body
Vertical to move the biped so the right foot
touches the ground.

9. Select both feet. Move the time slider to frame
80.

10. Jl Move the feet so the beetle compresses

as he lands.
The feet should be tucked under the tail.

7. ﬂ Select the right foot, and set a planted key.

8. Click the Select Pivot button, and set the pivot
to the ball of the foot.

9. Make minor adjustments to the legs, spine,
neck, and head to match the illustration.

Create the last pose:

1. Move the time slider to frame 86.
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Last pose

10.Save your work to MyQuadI0.max.

Adjust the timing:
The take off and landing is too slow. Use the keys

in the track bar to improve the timing.

1. Continue from the previous lesson, and select
the entire biped.

The keys displayed in the track bar are the keys
for the entire animation.

There is too much time between frames 30 and
40.

2. Turn off Auto Key. Select the keys from 72
through 100 by dragging a selection rectangle
around them in the track bar.

< | £5 /100 []
|_ Auta Key ISElected j
ime T ag Set Key F.en Filters... |

3. Slide the selected keys so the key that was at
frame 72 is now at frame 60.

EE/‘TDD

ITFITI'I‘I']IH\H\I\Jplll\lf\\\%\llll\l\y Wll\lw?\wuml “mw
s [E]x ] Auta Key | Setectsd
[ Moving keyfs) from 72 10 60 (-12) Set Key Key Filters...

|Add Time Tag

Note the readout on the status bar showing you
information about how the frames are being
shifted.

4. Now select the keys from frame 40 through the
end of the animation.

5. Slide these keys so the key that was at frame 40
is now around frame 33.

6. Move the time slider back and forth.
The take off and landing is much quicker.
7. Save your work as MyQuadll.max.

Adding Extra Limbs

In this lesson, you'll add bones as appendages to
the biped, creating a pair of wings, and learn to
animate them.

Note that the extra limbs become 3ds Max objects,
and must be animated with rotations. They will
not respond to Biped Figure mode or inverse
kinematics.

Set up the lesson:
1. Reset 3ds Max.
2. Open cs4_tut_wallystart.max.



This file shows Wally in See-Through mode. He
has wings, but no means of moving them. You'll
remedy that in the next few procedures.

Add the wing bones:

=i

=%

1. 2¥1n the Left viewport, use Region Zoom to

focus on the area around the wings .

Adding Extra Limbs

The view after zooming

1;R| E Open the Create panel, and click
the Systems button.

3. % In the Object Type rollout, turn

on Bones. In the Bone Parameters rollout >
Bone Objects group, set the Width and Height
values to 3.0.

Bone Object
widthe [30° 2]
Height: IS‘III— J
T aper: W

4k (4

4k

4

In this case, the Width and Height defaults of
10.0 would produce clumsy-looking bones.

. In the IK Chain Assignment rollout, make sure

Assign To Children is turned off before making
bones. Off is the default.
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5. Add a set of four bones along the leading edge
of the wing. See the following illustration.
Create the three long bones, so the last bone is
at the tip of the wing, then right-click to finish.
The fourth bone will appear as a little knob at
the end.

7.

Qb m u‘ Working between the

Front and Left viewports, use Move, Rotate,
and Scale to adjust the bones so they match the
following illustrations.

Bones along the leading edge of the wing

6. m Turn on Rotate. In the Front viewport,
select Bone0! and rotate it about -35 degrees
around the Z-axis.

8. Save the scene as MyWally01l.max.

Mirror the bones:

Now that one wing is created, you’ll mirror the
wing and set the proper IK solution.
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1. In the Front viewport, drag a selection window Mirror: Screen Coordinates EHE
around the wing bones you just created.

4. Select Bone0l. This is the base bone on the
right wing.

h . Ibar. dlick the Mi 5. From the Animation menu, choose IK Solvers
2 On t, ¢ Main too ar,'c Ick the MI.I'I‘OI‘ > HI Solver, and click the end bone, Bone04.
Selected Objects button to display the Mirror

dialog.
3. In the Mirror dialog, in the Clone Selection

group, choose Copy. In the Mirror Axis group,
set Offset to -35.5 on the X-axis. Click OK.

This creates four matching bones on the other
side, named Bone05through Bone08.

6. Select Bone05. This is the base bone on the left
wing.

7. Apply the HI Solver to this bone and click the
end bone on the left wing, Bone08.
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Both wings have IK solutions.

Note: It’s a good idea to test the bend by moving
the end effectors. It might be necessary to
adjust the Swivel Angle from the Motion panel
in the IK Solver Properties rollout.

8. Save the scene as MyWally02.max. 4. Hold down the SHIFT key and move a copy of
the dummy over to the tip of the left wing.
Add dummies to control the wings:

You'll now add two dummy objects to act as
control handles for the wings.

S
1. ’m_ Open the Create panel, and click

the Helpers button.

2. Click Dummy. In the Top viewport, drag to
create a small dummy object near the tip of the
right wing.

3. In the Front viewport, move the dummy

object up to the wing tip.

The dummies will be used as control handles
instead of the end effectors.

5. . Select both dummy objects, Bone0l,
and Bone08. On the Main toolbar, turn on
Select And Link, and then drag a link to Wally
Biped Spine2.
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3. Move the time slider to frame 10, and move
Dummy0I down and a little to the left.

If you move the biped, the wing bones and
dummies will move along with the rest of the
model.

Note: After linking, you may notice the bones
rotate out of alignment with the mesh. This is
fixed by adjusting the Swivel Angle.

6. E Select /K Chain0I and link it to 4. On the time bar, select the key at frame 5. Hold
Dummy0I. Repeat this step by selecting /K down the SHIFT key and drag a copy to frame
Chain02 and linking it to Dummy02. 15. Repeat this step with the key at frame 0, and

drag it to frame 20.

7. ESelect [K Chain0I and open the Motion 5. Repeat the Previous steps with DUIHH]}’OZ

panel. When you're done, you've animated Wally

8. In the IK Solver Properties rollout, enter -51 in flapping his wings.
the Swivel Angle field. 6. To see a finished product, open
9. Select /K Chain02and set its Swivel Angle to cs4_tut_wallyfinal. max, or view wallyshow.avi,
296. It shows a version of Wally that flaps his wings
10.Save the scene as MyWally03.max. and lifts off.

Animate the wings:

Auto Eey

1. Move the time slider to frame 5, and

turn on Auto Key.

2. Jl From the Front viewport, select

Dummy01. Move it down and to the right a
little.
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To summarize the design process: After building
the character model, a biped was added and
adjusted to fit properly. Next, extra bones to
control the wings were added. The Physique
modifier was applied to Wally, and envelopes were
adjusted to enclose the mesh. Finally, the character
was animated.

Working with Motion Flow

Motion Flow mode lets you combine c/ips (.bip
files) to create longer character animations. The
BIP files are joined using velocity-interpolated or
minimum foot sliding transitions for a seamless
transition between the source and destination clip.




Skill level: Intermediate

Time to complete: 1.5 to 2 hours

Files For This Tutorial

You can find the files for this tutorial in the
tutorials|character_animation|motion_flow
folder on the Tutorial Files CD that ships with
3ds Max. Before starting the tutorials, copy the
ltutorials folder from the CD to your |3dsmax8
local installation.

Features Covered in This Tutorial
In this tutorial you will learn to:

+  Combine two motion capture BIP files and
unify the result.

+ Create a Shared Motion Flow so you can use
one motion flow graph to animate multiple
bipeds.

+ Use Create Random Motion to create random
scripts for multiple bipeds, so you can animate
a crowd.

+ Use Create Random Motion to create a random
script for one biped.

Set Up The Tutorial:

To do this tutorial, you need to add a line to your
biped.inifile so the .bip files can be found when
you load sample scenes.

Biped.iniis in the |plugcfg folder under your
main 3ds Max folder. Use a text editor to add the
following line to the biped.inifile.

MoFlowDir=<maxdir>\tutorials\motion_flow

Replace <maxdir> with the drive letter and folder
of your copy of 3ds Max. For example, if 3ds Max
is in your d:|3dsmax8folder, the line would be:

MoFlowDir=d:\3dsmax8\tutorials\motion_
flow

Adding Clips to the Motion Flow Graph

After making this change, you need to restart
3ds Max so the change applies to the current
session.

Note: You can have multiple occurrences of the
MoFlowDir= line in the biped.inifile.

Adding Clips to the Motion Flow
Graph

In this tutorial, you'll become familiar with the
Motion Flow Graph and how to add clips, .bip
files, that will control your bipeds.

Set up the lesson:

1. Before starting this tutorial, follow the
instructions in Using Motion Flow (page
2-606) for editing your biped.inifile. After
changing the file, exit and restart 3ds Max to
apply the change.

2. Ifyou have already changed your biped.inrtile,
reset 3ds Max. You do not need to exit the
program.

Create a biped:

1. il On the Create panel, click Systems.
2. On the Object Type rollout, click Biped.
The Biped button turns gold.

3. In the Perspective Viewport, click and drag up,
starting at approximately 0,0,0.

A biped appears in the viewports.
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Default bjped

4, Right-click in the viewport to turn off the Biped
button.

Add clips to the Motion Flow graph:

1. @ Select any part of the biped and open
the Motion panel.

A biped must be selected for Biped controls to
display on the Motion panel.

2. ﬂ On the Biped rollout, turn on Motion
Flow Mode.

The Motion Flow rollout displays.

3. El On the Motion Flow rollout, click Show
Graph.

g
BPETEEX | RFOAES | F 5 BT E S $ I F st

o[
Motion Flow Graph

4. El On the Motion Flow Graph toolbar, click
Create Multiple Clips.

The Open dialog displays so you can specify the
location of your motion files.

5. Hold down the CTRL key and click both
axekick.bip and backkick.bip.

6. Click Open.

The two motion files appear in the Motion Flow
Graph window.

EEHENSX G =

PR — |
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7. Save the scene as MyMoFlow01.max.

Creating and Using Motion Flow
Scripts
The Motion Flow Graph stores . bip files, referred

to as c/ips. To create a script, you select clips that
you have added to the Motion Flow Graph.



Set up the lesson:

1. Continue from the previous lesson or load
cs4_tut_motlow01.max.

Tutorial files are in the tutorials|character_
animation|motion_flowfolder.

I
@ If using the tutorial file, select any part
of the biped and open the Motion panel.

3. El Click Show Graph to make sure the
Motion Flow Graph is displayed.

Create a script:

=
1. él On the Motion Flow rollout, in the Scripts
group, click Define Script.

2. On the Motion Flow Graph, click the Axekick
icon first, and then the Backkickicon.

The clip names appear in the list in the Scripts
group. The name script! displays in the text
field above the list. In the Motion Flow Graph,
ared transition line joins the two clips, showing
that they are included in the current script. By
default, Biped uses “Minimum Motion Loss”
to find a likely starting frame for the transition
between the source and destination clips. You
have created a script called scripti.

zcript] j

0000; A=EkICE, ==
0093: Backkick

< | 2
| Axckick gl Backkick

3. IE' Close the Motion Flow Graph window
and click Play.
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Use Arc Rotate Selected to rotate the Perspective
view for a better look at the motion.

As the animation plays, a three-star icon next
to the clip names (in the Scripts list) changes to
show which clip is playing. The numbers on the
left are the frame numbers where the animation
starts.

The default Minimum Motion Loss search
method did not choose ideal starting frames in
this case: the biped spins unnaturally during
the transition. You'll first edit the transition
manually, then you'll try an optimized
transition, which uses minimum foot sliding.

Use the Transition Editor:

When you edit transitions manually, you can
discard unwanted motion and adjust the duration
of transitions. You can also change the direction of
the destination clip in the Transition Editor.

1. Click Axekickin the Scripts list.

Controls in the Scripts group are activated.

2. ﬂl Click Edit Transition.

The Transition Editor dialog displays; the
source and destination clip names appear in
the title of the dialog. Position the dialog so the
Perspective Viewport is visible.

Anekick - > Backkick

Prabability: [T00 E

et |25— ﬂ Transzition Focus: - =
- IDS— ﬂ Center of Mass hd ’T :‘H
Eaze Out: ID [ ﬂ Angle: [0.0 ﬂ

Source Cip—————— ~Destination Clip

os o

Start Frame: ISS— ﬂ Start Frame: |25— ﬂ

# Faoling ¢ Fized ® Faling ¢ Fized
Ghost———— Ghaost

| L: touch R tauch |

* Frame: IU_ ﬂ * Frame: l— ﬂ
Xeo[o]
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3. . Click Go To Start Frame near the upper
right of the Transition Editor.

The time slider is positioned at the first frame
of the transition. By default, the duration of the
transition is 25 frames. This is displayed in the
Length field on the upper left of the Transition
Editor.

Red and yellow stick figures (called ghosts) in
the viewports help to establish a starting frame
for both clips. Both stick figures display during
the period of transition. Red represents the
destination clip motion. The biped interpolates
between the yellow and red ghosts over the
course of the transition.

5. In the Destination Clip group, set the Start
Frame to 0.

You can choose the destination starting frame
by viewing all of the clip’s motion.

4. In the dialog, set Angle to -50.

The destination ghost changes orientation.

6. Drag the time slider back and forth over the
transition.

In order to create a smooth transition, you'll
look for areas in the source and destination
clips where foot and body movements will



9.

flow together cleanly. Frame 80, where the
character’s right foot is in the air, looks like a
reasonable starting frame for the source clip.
Body weight is in the process of shifting to the
right foot.

In the Source Clip group, set the Start Frame
to 80.

Move the Frame spinner in the Destination
Clip Ghost group and watch the red stick figure
representing the destination clip. At frame 20,
the character is starting to push backward with
its right foot. The character’s weight will be on
the right foot in both clips if this frame is used
as the Destination Start Frame.

Click Set Start Frame in the Destination
Clip Ghost group. The Frame value (20) is
copied to the Destination Set Start Frame field;
Biped recalculates and positions the destination
clip.

10.Set Length to 6 frames.

11.Play the animation.

Creating and Using Motion Flow Scripts

The weight shifts to the right foot in both clips
during the transition. The transition looks
natural. Next you'll try an optimized transition.

Tip: You can open the Extras toolbar, turn on
the Keyboard Shortcut Override Toggle and
press ALT+R to change the Active Time to the
animation length.

12. E In the Transition Editor dialog, click
Optimize Transition.

The Transition Optimization dialog displays.

13.0n the Transition Optimization dialog, turn on
Search Near Existing Transition. Click OK.

14.Play the animation.

The transition calculated by the automatic
optimization also looks good. Optimized
transitions are a time saver if there are many
clips and transitions that need to be processed.

Tip: You can select multiple transitions in the
Motion Flow Graph window and use Optimize
Selected Transitions in the Motion Flow
Graph toolbar to optimize all the transitions
at once. Optimized transitions can take time
to compute, but the results are worth the extra
processing time.

Make the animation available outside of Motion
Flow mode:

To make the animation available in your scene
outside Motion Flow mode, use the Create Unified
Motion command.

1. Click OK to close the Transition Editor dialog.

=
2. il Click the Define Script button on the
Motion Flow rollout, in the Scripts group, to
turn off scripting mode.

3. El On the Motion Flow rollout, in the Scripts
group, click Create Unified Motion.

The Unify Options dialog is displayed.
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4, Click OK to accept the default settings on the
Unify Options dialog.

5. On the Biped rollout, turn off the Motion Flow
Mode button.

The motion is available as a freeform animation
in your scene.

Open cs4_tut_moflow02.maxto see the animation.
Note that a unified motion does not contain
footsteps.

Looping Animation in Motion Flow
Mode

By creating a script that repeatedly calls the same
motion clip, you can create a loop cycle that
lengthens the motion. This is a good way to
lengthen a walk or run cycle. You will use layers to
change the looped animation.

Set up the lesson:
1. Reset 3ds Max.

2. In the Perspective viewport, create a biped
starting at approximately 0,0,0.

[
(&) Open the Motion panel.

4, ﬂ Turn on Motion Flow Mode.

5. El On the Motion Flow rollout, click Show
Graph.

The Motion Flow Graph displays.

6. El On the Motion Flow Graph toolbar, click
Create Multiple Clips.

The Open dialog displays.
7. Open walkZloop.bip.

The motion clip appears in the Motion Flow
Graph window.

8. E On the Motion Flow Graph toolbar, click
Create All Transitions. A Biped dialog asks if
you want to create transitions from each clip
to itself. Click Yes.

A transition is created pointing back at the
selected clip.

Walkztoo

Note: When using Create All Transitions with
multiple clips, you must first select all the clips
for which you want transitions created.

9. il On the Motion Flow Graph toolbar, turn
on Select Clip/Transition, if necessary.

10.Select the transition arrow in the Motion Flow
Graph window.

The arrow turns white.

1 1.&' On the Motion Flow Graph toolbar, click
Optimize Selected Transitions.
The Transition Optimization dialog displays.

12.If not already set, select Search Entire Clip and
click OK.

Create a script:

1. 1 On the Motion Flow rollout, in the Scripts
group, turn on Define Script.

2. On the Motion Flow Graph dialog, click the
walk2loop clip five times.

You've created a script that calls for the clip to
transition to itself four times.

3. Click Play Animation.
The clip loops, extending the walk cycle.



Walking biped with trajectory turned on.

Make the motion available in your scene outside of

Motion Flow mode:

1. . Click the Define Script button on the
Motion Flow rollout, in the Scripts group, to
turn off scripting mode.

2. . On the Motion Flow rollout, in the Scripts

group, click Create Unified Motion. Then, in
the Unify Options dialog, click OK to accept
the defaults.

3. 3’ On the Biped rollout, turn off Motion
Flow mode.

The walk cycle is available for editing outside
of Motion Flow mode.

Add a layer and modify the walk cycle:

On the Layers rollout, click Create Layer.

A new layer is created.

2. - Turn on Auto Key.

Looping Animation in Motion Flow Mode

3. E At frame 0, in the Front viewport, rotate
both upper arms about the Y-axis to move the
arms away from the body.

4. Click Play.

The walk loop now has the character swinging
his arms farther from his body. The red stick
figure represents the original motion.

On the Layers rollout, click Collapse.

The layer showing the arms away from the body
is collapsed into the base animation.

6. Turn off Auto Key and click Play Animation
to watch the animation. You can also open
cs4_tut_moflow03.max to see the finished
animation.

Looping animations and layers lets you lengthen
and modify animations.

+ To reduce keys and create footsteps, save the
BIP file, and then use Load Motion Capture File
in the Motion Capture rollout to reload the file.

+ To reduce keys and extract footsteps, use
options in the Motion Capture Conversion
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Parameters dialog. The Convert command
on the Biped rollout will not extract footsteps
because the feet have no IK Constraints applied.

Using a Shared Motion Flow

By including multiple bipeds in a shared motion
flow, you can animate multiple bipeds using only
one motion flow graph. The Create Random
Motion command randomly picks clips to create a
unique script for each biped. Use this to create a
crowd that is loitering or cheering, for example.

Set up the lesson:
1. Reset 3ds Max.

2. In the Front viewport, create a biped at the far
left side that is about 150 units in height.

3. In the Create Biped rollout, turn on Drag
Position.

About Biped

Creation Method
" Drag Height
® [rag Position

4. In the Front viewport, to the right of the
original biped, click to create five more bipeds
that are somewhat evenly spaced.

A total of six bjpeds standing shoulder to shoulder

Create a shared motion flow:
1. @ | Open the Motion panel.

2. ﬂ If not already selected, select the biped
at the far right of the Front viewport and turn
on Motion Flow Mode.

Selecting any part of the biped will enable biped
controls in the Motion panel.

3. 210On the Motion Flow rollout, click Shared
Motion Flow.

The Shared Motion Flow dialog is displayed.



Shared Motion Flow |

Shared kation Flows
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Reset Wrong Scales: Entire Figure |

4. On the Shared Motion Flow dialog, click New.

A new shared motion flow is created. A default
name appears in the Shared Motion Flows list.

5. On the Shared Motion Flow dialog, in the
Parameters group, click Add.

The Select dialog is displayed.

Using a Shared Motion Flow

Select [2]=]

r
I‘ & Alphabetical
] BT

BipD2 v e
Bip03 € By Color
Bip04 " BySize
Bip02
Bip0& r~List Types

v Geometry All
[ Shapes None
Iv Lights Irvwert

[V Cameras

[ Helpers

¥ Space Waps

¥ Groups/assemblies
v xRefs

[¥ Bone Objects

Selection Sets
Ivvett | -

[ Case Sensiive
Select Cancel

| Hone |

I™ Display Subtree

I Select Sublree [ Select Dependents

6. Click the All button at the lower left of the Select

dialog, then click Select.

The biped names are displayed in the Shared
Motion Flow dialog.

Note: You may receive a Biped warning
indicating that the scale of the legs of all the
biped must match. If you see this, click OK to
close the warning. Then, on the Shared Motion
Flow dialog, click Reset Wrong Scales: Just
Legs. (If you choose to Reset Wrong Scales:
Entire Figure, all the bipeds will occupy the
same space as the first biped. You don’t want
that.)

. On the Shared Motion Flows dialog, click OK.

The Shared Motion Flow icon on the Motion
Flow rollout now has a white circle around it.
This means that the selected biped is part of a
shared motion flow.

Create a shared motion flow script:

1. El On the Motion Flow rollout, click Show

Graph.

The Motion Flow Graph is displayed. The word
*Shared* appears in the graph name. This
Motion Flow Graph will be shared by the six
bipeds.
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2. El On the Motion Flow Graph toolbar, click

Create Multiple Clips.

. From the tutorials|character animation|

motion_flowfolder, add hatsoff.bip, laugh.bip,
shocked.bip, sneeze.bip, and wave.bip. Hold
down the CTRL key and click each file name to
add it to the selection. Click Open

I *SHARED™ Motion Flow Graph: SharedMoflow0 [ O[]

BE T EHER SR =mE T %% § T P auCpne

4 »vél

The selected clips are added to the Motion Flow Graph.

-
. _*l On the Motion Flow Graph toolbar, click

Select Random Start Clip and drag a selection
window around all the clips.

The clips all turn purple and show a Random
Start Probability of 100, meaning that each clip
has an equal chance of being chosen first.

I *SHARED* Motion Flow Graph: SharedMoflowd [ O] x]

B EE XN EXE o 2% % $ T P AuwOpNames

‘WAYE 100 | LAUGH 100 f§ SHOCKED 100 {f SNEEZE 100 § HATSOFF 100
3 ]

4

Tip: If you wanted all the bipeds to start their
movement using the same clip, you would
reduce the Random Start Probability values of
all but the clip you want all the bipeds to use
first. Right-click a clip to display its parameters
dialog.

a,
5. M ﬂ Click the Select Clip/Transition

button, and turn off the Show Random
Percentages button. Then drag a selection
window around all the clips in the Motion Flow
Graph.

. El On the Motion Flow Graph toolbar, click

Create All Transitions. You are asked if you
want to create transitions from each selected
clip to itself. Click Yes.

Transitions appear between all the clips.

1 *SHARED* Motion Flow Graph: SharedMoflowd

. _’l_‘i,

L1}
. _/“‘l On the Motion Flow rollout, in the Scripts

group, click Create Random Motion.

The Create Random Motion dialog is displayed.

Create Random Motion E

Script Mame; [randscript

Randaom Start Range: [0 | [o =

Mirimurn Animation Lenagth: | 500 =

Get start positionratation from:

£ first clip in script #® hiped's current position/ratation

V¥ Create maotion flow script | Append to existing script
v Create unified mation

™ Store as . bip file
File: M arne: |rand

Directary: [C:

Browse. .

[~ Create motion for all bipeds sharing this motion flow

Create | Cancel

8. On the Create Random Motion dialog, set

Random Start Range from 0 to 30.



Each biped has a random script based on the
clips in the Motion Flow Graph. If two bipeds
share a clip, the clip’s start frame is picked
randomly. This prevents identical motion.

9. On the Create Random Motion dialog, turn
on “Create motion for all bipeds sharing this
motion flow”, and then click Create.

The Unify Options dialog appears. It will
appear for each biped you're creating a motion
for.

10.Click OK to accept the default settings on the
Unify Options dialog each time it pops up.

11.An alert asks if you want to put all the bipeds
into Motion Flow mode. Click Yes.

The bipeds appear with footsteps, ready to
begin their random motion routine.

NRARA !'\/{_'?ﬁ v

Play and save the animation:

1. Activate the Perspective viewport. Use Arc
Rotate, Pan, and Field-of-View so you can see
all the bipeds.

2. B cliek Play Animation.

Each biped moves to its own script that is
compiled from the assortment of clips you
added to the Motion Flow Graph.

3. Save the scene as MyMoFlow02.max.

Creating Random Motion

Creating Random Motion

This lesson illustrates how to use the Create
Random Motion feature with clips in the Motion
Flow Graph to create interesting scenarios quickly.
It uses an available set of .bip motion files.

You'll add four figure-skating motions to
the Motion Flow Graph, create a network of
transitions, and generate a random script to
animate the biped.

Set up the lesson:
1. Reset 3ds Max.

2. In the Perspective viewport, create a biped
starting at approximately 0,0,0.

Add clips to the Motion Flow Graph:
I .
1. @ | Open the Motion panel.

2. ﬁ On the Biped rollout, turn on Motion
Flow Mode.

e
3. ﬂ On the Motion Flow rollout, click Show
Graph.

The Motion Flow Graph displays.

4, ﬂ On the Motion Flow Graph toolbar, click
Create Multiple Clips.

5. From the tutorials|character_animation|
motion_flow folder, hold down CTRL
and select the following four motion files:
skateup.bip, sk