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The 3ds max 7 New Features Guide is intended to guide current users of
3ds max® through major new features added in this version of the software.

This guide attempts to explain concepts and features in a graphic and
immediate way; it assumes a good, prior knowledge of the software.

Each feature is explained so that users can start using it as soon as possible.
Some details and some minor features might not be present in this guide.
After reading this guide, you will be able to explore the new features and
start using them quickly.

This guide is not a substitute for the online reference and the tutorials. The
3ds max 7 User Reference documents all feature details; if you have no previous
knowledge of the software, you'll want to start learning the program by
following the tutorials.
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2 | Chapter 1: User Interface

Main User Interface Changes

This is a summary of the main user interface changes, as well as changes or improvements to
commonly used tools.
Toolbar buttons that open dialogs

now act astoggles to let you know
whether dialogs are already open.

stomize MAXScipt Help

EVBM‘K\ €& P ol :hrN&\%\EI\f\f

DirectX material support has been
enhanced, and Standard materials
3 \\ ,.‘ SN = 7 can now be translated to DirectX
5\ ‘ e shaders.
y/
) ! -

Many improvements for characters
modeling and rigging: normal
mapping, paint deformations for
organic modeling, better custom
attributes, expose transform helper
object, and the entire character
studio toolset is now included.

’VSDpaua\ [0 +|[0% 2/[0% 2I[o% </
& 0/ € || Tenporat [005 21005 2I[0%5 2[5 </

¥ Lock Sanples  Bucket Wit [73
T~ ter Bucket Ocer: [ ipar bes)]

E Fendeiig Algorhs

Enhancements to snaps include a
" new toolbar with the most common
used settings.

A new toolbar lets you quickly save
| and recall up to three rendering

= $HH%\HHH\\gHHH\HZ‘EHH\HH]%HH\HH HHJFITH%\HHH\\EgHHwH\)5\HHHH%HH\HH%HH& pre%ts_
”N e Selected B« vz [ew-100 Jmmhua ERICES A
|[Ciokcand seg o seoct and move abicts [ add Tine Tog Setkey|  KeyFites. | Wil[5T :[@[>[08 < B
In 3dsmax 7, anew spinner has been added /( The new Walk Through scene navigation mode
to advance through the frame numbersin let you explore a scene like afirst person
your timeline. camera, as commonly used in video games.
Performance

In this version of 3ds max, we have worked to improve the speed and performance of many of the
tools. Features such as TurboSmooth, Object Display Culling, and Direct 3D Redraw help you get
your job done faster. In the newly included character studio, solving crowd simulations has also
been optimized and is now up to 10 times faster.

Copying and Pasting Materials, M aps, Bitmaps, and Colors

Extending the already intuitive drag-and-drop method for propagating materials, maps, and
colors, you now have the ability to copy and paste to your heart’s content. A set of right-click pop-
up menus in the Material Editor (and elsewhere in the 3ds max user interface) let you copy, paste,
and otherwise manage materials, maps, bitmaps, and colors.
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Menus
New features have been added to the Create, Modifiers, Animation and Help menus.

Parameter Collector lets you sort and present
animatable parameters so that, with aclick or

Two new tools are available: Quick Align and K C
two, you can create, access, and key specialized

Clone And Align.

parameter sets.

File Edit Group  Views Character reactor | Animation  Graph Editors| Rendering  Customize  MAXScript | Help
IK. Solvers 3 MNew Features Guide...
g X , Uszer Reference. ..
GRS &S cript Reference...
e 3 Tutorials...

The Create and Modifiers menus have ;;ﬁ:[néoiﬁ::y:m ,

been updated to reflect the new tools - , Hotfey Map...

added in 3ds max 7. DEten EoniplEs v Additional Help...
Scale Controllers 3 | =23 i on The weh 5
Parameter Editor... Al Activate 3ds max..
Parameter Collectar... Alt+2 2 -
“wire Parameters 3 About 3ds max...

With the Reaction Manager, event-
driven animation gets a boost in

3ds max 7 with thisintuitive method
for linking animation properties to
scene events.

N | Feaction Manager

Make Preview...
Wigw Preview...

A new link to Training provides up-
to-date information about the latest
training and courseware offerings.

Rename Preview...

| Delete Selected Animation |

7

Deletesall animation keysfor all selected objects, aswell as any sub-
object animation. Each object remainsin its state at the framein
which you use this command

or return alicense you have already
borrowed.
Toggling Dialogs

You can now use shortcut keysto toggle the @9 = l——,\‘r =
visibility of dialogs. When amenu is | od g!™
selected, the toolbar button is“ sticky”; that *

is, it stays down and is highlighted.
= i -
| gg | uI\u"lew l

See the Toggle Dialog Visibility topic for more information and alist of dialogs that are affected.

Menus will mimic this behavior with a
small checkmark beside the entries that
open dialogs.

Soft Selection Colors

3dsmax 7

3dsmax 6

Soft selection colors have been changed to appear more
vivid, with a denser rainbow of color.

From within 3ds max, this new feature
allows you to borrow anetwork license,
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You can now set the Missing External Files and Missing Maps Coordinates dialogs not to appear
every time you render. This applies to the current session only: if you quit, reset, or load another

file, the dialogs will return.

Missing External Files

Missing Map Coordinates

C:A\matte_left.tga
C:Amatte_left_alpha.tga
C:\matte_right.tga
C:\matte_right_alpha.tga

The following objects require map coordinates and may
not render comectly:

[N 1] Cylinderdd
[N 1) Cylinder03

| o | 2

Contirue Browse | ||7 Dan't Display This Message at Render Time Cantinue Cancel ||7 Don't display this message

Mouze Control

[~ Zoom &bout Mouse Paint [Perspective]
[~ Right Click Menu Over Selected Only

File Load: Units Mismatch

Middle Button: % Pan/Zoom ¢ Stroke /
[~ Zoom &bout Mouze Paint [Orthographic) |4

The Unit Scale of the file does not match the
System Unit Scale.

File Unit Scale: 1 Unit = [1.0000 Centimeters
Syztem Unit Scale: 1 Unit = |1.0000 Inches

Do Yiou Want To:

¢~ Rescale the File Objects ta the Systemw
® Adaopt the File's Uit Scale? I

The Zoom About Mouse Point options are now off by default in
Preferences > Viewports.

The default for this dialog is now to adopt the incoming file unit setup.
This setting persists between the current and future 3ds max sessions until you
reset your system unit.

3ds max 7 now supports MPEG (Moving Picture Experts Group) format as an input file. MPEG files
can be used anywhere bitmap formats are used, without exceptions. The important thing to know
is that MPEG is supported as an input file format only. It's not available when saving a bitmap or

a sequence.
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This is a summary of the new options added to command line rendering (3dsmaxcmd.exe).

-workPath:<pathname> Work path

-gtillFrame or -sf Indicates that thisis a still frame render; no frame suffix will be added to output filename

-continueOnError If an error is encountered, an attempt to continue is made

-videopostJob:<1/0> Apply Video Post to the scene

-renderElements:<1/0> Toggle render elements

-waitL oad:<integer> Timeout (minutes) for max to load

-waitUnl oad:<integer> Timeout (minutes) for max to unload

-waitRender:<integer> Timeout (minutes) for max to render

[- Preview & Arimation |
Timing
Start Frame |D

End Frame

ll‘|
FTeT

Frames/t.ey

reactor can now add a List controller that letsit apply its dynamics-simulation keys to a new Substens/Ke
track, instead of overwriting the destination object's animation controller and losing existing i i . l}'
Ime scale

animation keys.
Create Animation

Update Yiewports

r
N_ Create List/Layer
Preview in Window

FE
[ar v

E'
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To avoid desktop clutter, you can toggle the visibility of various dialogs in 3ds max. You now have
the ability, in most cases, to close a dialog with the same command used to open it. In general this
applies to any combination of input methods, including menu, toolbar button, and keyboard
shortcuts. If a dialog is available from a menu, a check mark appears next to the respective
command while it's open. If a dialog is minimized, invoking its command opens the dialog, and
invoking it a second time closes the dialog.

[E Render Scene: Default Scanline Renderer  [M[S1[ES

Render Elements | Raytracer | Advanced Lighting | Click the shortcut key to open and close the

dialog. The same shortcut key both opens and
closes the window.

Common | Renderer |

[- Common Parameters |

r— Time Output
# Single Evvery Hth Frame: [ e For Ul elements that do not have a
£ Active Time Segment: 0 To 100 default keyboard shortcut assigned,
© Range: [0 3 To [0 2 you can create your own shortcuts on
) the Customize > Customize User
File Mumber B ase: |D ﬂ

Interface > Keyboard panel.

" Frames |1 B2

 Output Size
IEustom vl Aperture Wwidth(rmm]: |38.D ﬂ

idth: | 640 ﬂ 320:240 720x486

Height: 380 2] £40+480 8004600 When adialog is open, its toolbar 92 (= [View =]
. ) = button is “sticky,” that is, it stays | @a | W e
Image Aspect:|1-333 Jﬂ PFixel Aspect: |‘I.D Jﬂ down and is highlighted.
[ Dot If adialog s available f
. . adiaogisava efroma
v Atmospherics I~ Render Hidden Geometry menu, a check mark appears next
v Effects [ Area Lights/Shadows az Points

to the respective command while

v Displacement [ Force 2-Sided it's open. | 2= | %I\ﬁew vl

[~ Wideo Color Check [~ Super Black
[ Render to Fields

&dvanced Lighting
V¥ Use Advanced Lighting

[ Compute Advanced Lighting when Required Eendenng
. w|Render... F10
& Praduction Preset: = !
w| Envirohment... g
" ActiveShade Viewport: IPerspective 'lﬂ Render Effects...
Advanced Lighting 3
w|Render To Texture... 1]

Fiayptracer Seftings...
Fayptrace Global Include/E xclude...

w| mental ray Meszage Window...

ActiveShade Floater...
ActiveShade Viewport

w| Material Editor... 4
| Material/Map Browser...

w|ideo Post...

Show Last Bendernng

Fanorama E=porter. ..
Frint Size Wizard...
|| RAbd Player...




Toggle Dialog Visibility

This new feature is available for the following dialogs, with one exception: Particle View. Particle
View has always been toggled by its keyboard shortcut (6), but is not toggled by the Modify panel

> Particle View button:

Ul Element Shortcut Key Ul Element Shortcut Key
Asset Browser no default Parameter Editor ALT+1
Bone Tools no default Parameter Collector ALT+2
Channel Info Editor no default Reaction Manager no default
Clone and Align dialog no default Rename Objects no default
Display Floater D (Schematic view) Render Dialog F10
Environment and Effects 8 Render to Texture 0

Grid and Snap Settings no default Rigid Body Property Editor no default
Layer Manager no default Selection Floater no default
Light Lister no default Spacing Tool SHIFT+
Material Editor M Transform Type In F12
Material/Map Browser (modeless)  no default Video Post no default
mental ray Messages Window no default

You can use CTRL+~ to toggle all currently open dialogs. The first time you use it, it closes all open
dialogs. The second time, it reopens those dialogs.
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Resizable Dialogs

3ds max 7 allows many common dialogs to be resized for easier selection or browsing. Each dialog
retains its new size during the current session.

File /O Dialogs

Almost all file I/O and path-selection dialogs can now be resized.

Open File [2]x] Open File [2]x]
Histoy: [Cmodelsrinals E| Histoy: [Cmodelsrinals E|
Lookin: [ 55 aninals o « @ ok B Thumbnai Lookin: [ 55 aninals o« @ ek @ Thunbrai
ISl ant max Sctickenmas  Elflamingomas  Slielyfishmas (S art max Gkoslamax  Eltoucanmas
[Slsmadilomax [lcougarmax [ &fly.max Skoslamax S armadilomax - Elion.max Sltenman
[Slbaboonmas 6] cowmax Stox max Siion max [Blbaboonmas  Elicardmas  Elrle max

&) bee max Sdophinmes  Egiatfemas  Sizard max
Slbutetyne:  OEEEHE  Booilamas  Elsmama:
Blcameimas  Elesgeman  Ehenamas  Emantis max
8l cangarooman @l elephantmax  Eliguanamas B monkey.max

Sl bee.max Eltamamax  Elwhale.max
[Blbutetymas Emantismas  Ewolmas
[Slcameimas  Elmorkeymax  Ezebraman
I8 cangaroo.max (@l mosquio. max

[ chickenmax (@] mouse.max

[Slcougarmax [ loctopus mas

Sostichmas

Sowimax

I Gparotman

Glpenguinman

Sl tephantmax [ pig max

Sratbit max

Sshark max

[Slgisttemax  [E]shesp.max

Sl gorlamax (6] skurk max

[Slhyenamax  [©snail max

[Sliguanamas [ Blsnake.max

[Slielyfishmax [ sauinelmax

Flemsne:  [Bagmoen | o
Drag the lower-right corner to resize the dialog. Fles oy [38s mron (v o) | e |

Fie name:  [Gagonmon

Filesof type: [ 3ds ma (. man."chi) | Cancel |

Controller Dialogs

Two controller dialogs can also be resized.

Expression Controller 8 presion Conrolr s Teapot01 Poiton = Script Controller

o

Name: ot | | o srsser, —o-sresas, o1 fuac 000 1 =
© Scalw O Vewor | Dekle |
Vaiable Paameters

Tick Ofset [T 2]

Scalars Veclors

|
| Script Controller : Teapot01\Rotation ’

Totcks  F=hames e
Assigned to: S=secs  NT =nomalized tine Euncion be! [ Seript

ac0 001
Assignto Constert | AssignioConiioler | Save | Load | Debug | Evahiate | Close et
M Expression Controller : Teapot01}Position

. . v e

Narne: Eezp [ 0.375961, -0.379344, 0 1
® Scalar ¢ Vector Delete.
Vatble Poraneters

Tik Ot [T 2]

Scalars Veclors

|

|

Teticks  F=fames
Assigned to Sesecs  NT

e || [ [ | [ [ [ vt E=

FEEETE|




Paint Selection Region Method

A new selection method allows you to select objects while dragging the mouse in the viewport. It
works on both objects and sub-objects and is especially useful when trying to select areas in high-
density geometry.

Like all other region-selection methods,
the circle (brush) defining the affected
area appears when you click and drag the
mouse.

The brush defines the area affected by the
selection. The selection isimmediate and
interactive, unlike other region-selection
methods where you have to finish
drawing the area before the selection
takes place.

The Paint Selection method is
available at the bottom of the
Selection Region flyout on the main
toolbar.

If Soft Selection is enabled, as in the illustration above, it affects surrounding sub-objects. Painting
on complex meshes with Soft Selection enabled may slow down the feedback and cause irregular
selections. For more precise selection, disable Soft Selection temporarily.

Paint Selection respects the Window /Crossing Selection toggle. In Window mode, only objects
within the selection are selected. In Crossing mode, all objects within the region plus any objects
crossing the boundaries of the region are selected.

To change the brush size, right-click the Paint Selection icon on the toolbar. The Preferences dialog
that opens lets you change the Paint Selection Brush Size.

Also check out the new Paint Soft Selection available for Editable Poly objects and the new Edit Poly
modifier.
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Array Preview

A new option on the Array dialog lets you preview the array in the viewports in real time. When
Preview is enabled, modifications to the array parameters interactively update the array.

If the array islarge, system
performance may be affected. Use
[eamEl ol Display as Box to show only the

T2 02 T2 , bounding boxes of the objects being
00T 2| 000 2/ {000 2/ <. i g ol created.

&1 [ 2
ca [T o g
c [T o N

Click on the Preview button to
enable the interactive creation of
the array. Click again to disableit.

When on, Preview updatesthe array
interactively when you modify
parameters such as the X spacing.

Because the Array dialog is modal, you cannot zoom, pan or rotate the viewports. Set your
viewport point-of-view before you create the array so that you can preview all or most of the array.
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Cloneand Align

This new tool, available from the Tools menu, clones selected objects to locations specified by other
objects in the scene. For example, you can use placeholders for a chair object to keep the scene
simple, and then use the Clone and Align tool to position a copy of the final chair at each target
placeholder position.

The chair is the source object. These placeholders are the target objects, Clone and Align creates clones of the chair,
placed and oriented appropriately. positioned and aligned like the placeholders.

Since thisis a clone operation, the original The placeholders remain in the scene after the clones are created. They are not
chair remains untouched. replaced by the clones.

Options similar to the Align tool let you specify which characteristics of the target objects the clones
inherit. You can use any combination of the targets' position, orientation, and scale. Additionally,
position and orientation can use offset values.

The cloning operation uses the current Reference Coordinate System and Transform Coordinate
Center.

Using Pivot Point, each object isindividually
_ah— digned to each target, and they will end up
overlapping each other.

If multiple objects (for example, the
faucet components) are selected as
the source, the current Transform
Coordinate Center changes the way
the clones are created.

Using Selection Center, the objects maintain
their original relative positions.
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Select the source object before using Clone
and Align. From here, you can select the
target objects.

Use Pick to select the target objects one at a
time. Clone and Align creates a clone as soon
asyou pick an object.

Clones can be copies, instances or references
of the source object.

Here you can set the position, orientation and
scale settings that the clones inherit from the
target objects. These options are similar to

the onesin the Align tool.

You can specify offsets for position and
orientation, alowing for adjustments of the
clones. The offsets arein the target’s local
coordinates.

Reset All Parameters sets everything in the
Align Parameters rollout back to default
values.

T

For quick selection, you can use Pick List to
choose from alist of objectsin the Select by

Name dialog. You can organize the target

objects using selection sets.

& clone and align

= Source and Deslination Parameters

Destination Objects: &

Pk | PikLit | Cleardll |

Source Objects: 1
™ Link to Destination <\ i
[- Clone Parameters |
— Object Controller

& Copy & Copy

 Instance £ [nstance

" Reference

»

[- Align Parameters N
r— Align Position [world)
¥ # Position W ' Position | Z Position
— Offzet [Local] -
8 Corom= 4 = 4 =
Align Drientation [world]
I ¥ s I s I Z s
Offzet [Logal):————————
{x:m.n = o= = |
Match Scale:
(I‘ * s I s I Z s ‘

Reset &l Parameters

Cancel

T |

Selection Sets

dents Pick

Clear All removes all the objects from the
Targetslist. You can then pick objects again
using Pick or Pick List.

This option links each clone to the relative
target object once the clones are confirmed
when you click Apply.

If the source objects are in a hierarchy, these
options become available. They let you
choose whether children controllers should
be copies or instances.

If controllers are instanced, moving one child
object moves all the children in the cloned
hierarchy.

Click Apply oncethe clone parameters are final. Until you click Apply, the clones displayed are for
preview only and are temporary. The preview isinteractive, and changes to the parameters affect

the clonesin real time.

Once the clones have been created, they become independent objects. You cannot edit the Align
parameters for the created clones. Like Mirror and Align, the tool is interactive only while the
objects are being cloned. After that, they are a snapshot, and if changes are needed, you might need

to re-create the clones.



Quick Align

Quick Align bypasses the Align dialog and aligns the selection to a target object using the pivot
points. Only the position (X, Y and Z) is matched. Orientation and scale remain unchanged.

B[R A=Y

Quick Align is available from the Align flyout on the main toolbar.

C|c” &|e

1]
Ml

Quick Align works at sub-object levels as well. The center of the selection is aligned to the pivot of
the target object.

In 3ds max 7, the settings of the Align dialog have been improved. By default, X, Y, and Z Position
are on, so you immediately see position alignment the first time you use the tool. The X, Y, and Z
check boxes for Position, Orientation and Scale are “sticky,” maintaining their last settings when
you close and then reopen the dialog.

The Align dialog settings are “sticky” per session, that is, they remain until you close or reset
3ds max.

Align Selection {Camera01.Target)

[V % Position W ' Position [V Z Position

Cancel now set to Pivot Point by default.
 Current Object: —  — Target Object —— /
£ Minimum £ Minimum Apply
£ Center " Center =

& Fivot Paint & Fivot Point_|

£ Magimum £ Magimum

—align Position [Screen) ————————————————
()3
4 In addition to the changes mentioned above, the Align dialog is

r—align Orientation [Local):

T Reds T Yass [T Zass

- Match Scale:

T Reds T Yass [T Zass
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Object Display Culling

Object Display Culling is a utility that improves viewport performance in complex scenes with
numerous objects by hiding less-important objects as you work. When enabled, this utility
improves viewport feedback while zooming, rotating, and panning by temporarily hiding less-
important objects or displaying them as boxes. You can turn on Object Display Culling from the
Views menu, or by using the shortcut ALT+O.

Used in combination with the Adaptive Degradation settings, Object Display Culling helps you
more easily navigate complex scenes with thousands of objects.

Toggles the utility for the scene. The Sets the desired target frame rate (fps).
settings in this dialog are saved with the 3ds max culls objects as necessary to
scene and are used again when thefileis achieve thisframerate. Higher frame rates
reloaded. cause more objects to be culled. Choose a
number based on the scene complexity and
[= Object Display Culing | the your computer/graphics card speed.
[V Enable

Target Framerate IT ﬂ 4

Allows the utility to lower the frame rate =3 )
A | — P elf-Adjust Framerate
temporarily if thetarget framerate can’t be
v Affect Scene XFefs

achieved.
Object(s] culled: 925

Culled Objects: ————— . i

» i - Specifies whether the culled objects
should be hidden or displayed as boxes.
Hiding objects increases efficiency, but

Scene Xrefs can beincluded or excluded

: @ Display A5 Bounding B
from the culling. D I

Close can make viewport navigation abit
confusing with very complex scenes.

Closing the rollout does not disable the utility. Object Display Culling isactive whileyou
work on the scene and the culling remains visible in the viewport.

Viewport Example

Thisisasimplified sceneused toillustrate how  With culling enabled, while navigating through  After you have navigated the viewport, objects

the culling works. In reality, you would usethis  the scene, distant objects are hidden or remain culled. Selecting other objects or
utility in scenes with many more objects than displayed as boxes. Selected objects remain performing a different operation forces a
arein this example. visible. reevaluation of the scene and restores some or

al of the culled objects.



Snaps Toolbar

Improvements have been made to the 3ds max snapping engine. This allows for snapping of sub-
object gizmo pivot points, includes a magnet feature that lets objects and gizmos snap to intended
targets more reliably, and allows artists to assign hot keys to various snapping options and use a
keyboard shortcut to cycle through the snap types.

Also new in 3ds max 7 is the Snap Preview Radius setting, which lets you preview a snap before it
actually happens.

The new Snaps toolbar contains the most commonly used settings for quick access.

Snap to Grid Points
Snap to Pivot
Snap to Vertex
Snap to Endpoint
Snap to Midpoint
Snap to Edge/Segment
Snap to Face

Note: You can turn on more than one snap type at the same time.

& ¢[® @ & @ ® o &

When on, snaps are constrained to the current axis constraints. This button is also available on the
Axis Constraints toolbar.

When on, snaps are also active on frozen objects.

The Snap Radius should be smaller
than the Preview Radius. When you
get within the range of the Snap
Radius, the item you are dragging
will actualy snap to the point

The snap strength now uses two
radii. Snap Preview Radiusisthe
outer radius. Snap is active, but only
the marker moves, showing you
where it will snap when you click or

& Grid and Snap Settings
Snaps| Options | Home Grid | Uszer Grids |

Marker
’]7 Display Size: | 20 ﬂ [pixels] l:l ‘

release the mouse button. - . identified by the marker.

Snap Preview B adius: I?,D— ﬂ [pixels]

Snap R adiuz: |2D— ﬂ[pixels]

Angle: IT ﬂ [deg]
Use Axis Constraints also appears on Percent: L ] The rubber band isavisual aid
abutton on the Snaps toolbar [~ Snhap to frozen objects showing aline connecting the old

(above), and on the Axis Constraints

toolbar.

Translation
[ Use Auis Constraints v Display rubber band

and current position when moving
something with snaps enabled.
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Walk Through Viewport Navigation

3ds max 7 includes a new way to navigate the scene in Perspective and Camera viewports. This
system is similar to the first-person camera commonly used in videogames.

&y
Q F%8 &
}.@%

Click and hold the Pan View button
to choose the new Walk Through
navigation system.

Click on the viewport to activate
the mouse and keyboard controls.

Prince of Persia, courtesy of
Ubisoft

Models of interiors, such as rooms and corridors, are difficult to navigate using the common zoom
and pan camera commands. This new system allows you to move more easily through the model,
as if you were inside the scene. You can experience the scene like the final user (the game player).

Basic Keyboard and Mouse Controls

Camera Tracking Camera Panning

Click and drag the mouse to pan
(rotate) the camerain the

viewport. \
Qisthe acceleration toggle. E moves the camera up. Moves cameraforwardor up ~ Moves camera backward or
Pressed once, it speeds up (using SHIFT). down (using SHIFT).
camera movement. Pressed C moves the camera down.
again, it returns the speed to

normal.

ASDW and the arrow keys

Z isthe deceleration toggle. hawe the same effect.

Pressed once, it slows down
camera movement. Pressed
again, it returns the speed to

normal. ‘ Moves camera left. Moves cameraright.



Walk Through Viewport Navigation

Other keyboard shortcuts are available for controlling different aspects of Walk Through Viewport
navigation. Several additional commands are not assigned to keyboard shortcuts by default. To
customize your keyboard settings, use the Keyboard panel of the Customize User Interface dialog.
All Walk Through navigation commands are in the WalkThrough group.

[ Decrease step size. Can be used repeatedly.
] Increase step size. Can be used repeatedly.
ALTH[ Restore default step size.

SHIFT+Space Level the view horizontally.

<not assigned> Decrease rotation sensitivity.

<not assigned> Increase rotation sensitivity.

<not assigned> Lock horizontal rotation.
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Flat Shaded View

This new viewport shading method displays objects using their pure diffuse coloring. Lights (both
direct and ambient) and their colors are ignored, and surfaces with uniform color look the same
from any angle.

This shading method is useful when using Vertex Paint or Render to Texture.

v Smooth + Highlights

‘wireframe Flat has been added to the
Smaath viewport right-click menu.
Edged Faces Facets + Highlights
Tranzparency 3 Facets
Show Grid o
Lit bafiref
Show Backaround L ISIEmEs

Bounding Box

Show 5 afe Frame 1

Wiewport Clipping
Texture Comection
Disable Yiew

Wigws 3

Select Camera
Select Target
s ]

Heda

Configure...

A scene displayed with Smooth+Highlights shows the effect of
lighting on the surfaces.

Using the new Flat shading option, lights are ignored, and every /

surface assumes the diffuse color or texture of its material.

If the Flat shading mode makes some objects difficult to see, turn
on the Edged Faces option.
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Mobile 3D Graphics File Exporter

The JSR-184 Exporter, available as an
option in the Export or Export Selected
dialog, creates a standard .m3g file used
by devices supporting the Mobile 3D
Graphics API for Java 2 Micro Edition
standard (JSR-184).

M3G files can then be used to display
the exported scene on devices such as
mobile phones.

The Mobile 3D standard supports
materials, textures, skinned meshes,
morphing meshes, lights, animation,
and more, but considering the limited
hardware on which the scene might be
displayed, it's better to export simple
scenes or single models.

Some options in this exporter are
related to the standards described in
the JSR-184 (Java Specification Request)
documentation. If you use this exporter
you are probably already familiar with
the terminology. Explaining the details
of JSR-184 is beyond the scope of this
guide.

A mobile phone supporting the
JSR-184 standard can display the
exported scene.

More technical details about exporting
JSR-184 scenes can be found in the 3ds
max 7 User Reference.

Exporting A Scene

A few steps are necessary to successfully export a scene to an M3G file. First, you need to select the
objects, cameras, and backgrounds, then customize a number of settings and refine the textures
used by the materials.

A standalone JSR-184 player is provided so that you can preview the exported file. This player
simulates the target devices where the scene will ultimately be displayed. You can find the player
in Start > Programs > discreet > 3ds max 7 > JSR-184 Player.

To Export, choose Export from the File Menu, and then specify JSR-184 (* M3G) as the output
format. The JSR-184 Export dialog appears after you click Save.
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This dialog allows you to customize the JSR-184 scene, by selecting the objects to export, and to
manage other aspects of the export process.

Creates a new empty JSR-184 scene by emptying the list on the second panel.
Adds all the objects in the 3ds max scene (left panel) to the JSR-184 scene.
Creates a new World object in the JSR-184 scene.
Creates a new empty group in the JSR-184 scene.
Converts aplane to a sprite (only 1x1-segment planes can be converted).
Launches the Texture Tool (enabled when amap is selected).
Removes the highlighted object from the JSR-184 scene.

psR-164 Export ||| | ] heth o
D@ & &% X Thethree panels:
3ds max Scene: J5R 184 Scene: Parameters:
[=- 3DSMAX, Scene [=- J9R, 184 Data File Mame [ value ] 3ds max Scene
Dice01 [Mater‘a“ Tagel Use camera Lists al the objects available for export in
Table External Linl B -
Dican2 [ hone the current scene. Hierarchies are shown as
Omninl [Active Camera] collapsible trees.
Omninz [Background]
Camera0l J [Ambient Light]
[=- Chipo1 Dice1
E-chipz Table JSR-184 Scene
chie03 e Lists the objects that will be exported. The
Ormrioz format of thislist is similar to the way
thfam JSR-184 handles a scene. Refer to the
vl reference or the JSR-184 specification for
) < <ChiplZ Group> technical details.
Chipz
Chip3
Parameters
Depending on the object selected in the
— Expart setting JSR-184 Scene, this panel displaysthe
Authoring essage: | [~ Show Hidden Dbiscts specific object data. Some of the
parameters can be edited.
Project Rook: | I~ Compress M3G fils

Auto Assign User 1D
I~ Auto Assign User [Ds B

{ Cose |
{

This group sets global scene options. JSR-184 does not support hierarchies; the An active camera needs to be assigned to give the
exporter creates nested groups to achieve a JSR-184 scene a starting point of view.
hierarchical structure.

The Material Table in the JSR-184 Scene panel lists the materials and maps in the scene. When a map
is selected, the Texture Tool button on the toolbar is enabled. See the next page for details.

A World object is a list of scene objects. By default, the scene contains a single World object, but you
can have more than one World object in a JSR-184 scene, and can choose which World to display in
the Player application.
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Texture Tool

The JSR-184 standard requires maps to be limited in size. Width and height must follow the
“power-of-two rule”, and texture sizes must be less than or equal to 256x256. The Texture Tool lets
you quickly change all the textures in your JSR-184 scene to meet these standards.

Turn on Apply To All whenever you want the settings
-~ Imags Width Applpta all ™ for that group to be applied to all the texturesin the
«2 16 ® 128 scene.
4 32 256
Lo} B4
Choose Width and Height from the preset sizes. Width
=gl Applytoall ™ and Height can be different.
2 16 ® 128
o4 32 256
Lo} B4
Choose a color depth.
- Image Format Apply taall [~

& RGE 24 bit [16.7 Milian)
£ Grayscale 8 bit (256]
£ Optimized palstte [256)

I~ Alpha channel

™ Saveto extemal file

The Alpha channel can also be saved. Thisoptionisnot
available when using the Optimized palette.

Cancel |

\ Textures can be saved inside the exported file, or as
external filesin PNG format.

The texture preview shows you the updated bitmap as you select
the optionsto the right.

JSR-184 Limitations

The limits imposed by the JSR-184 standard prevent exportation of many features supported by
3ds max.

Some of the limitations include:
¢ Integer precision: This limits the accuracy of small meshes of only a few units in size. For best
results, use relatively large meshes. Scaled objects also might exhibit precision problems.
¢ Linear interpolation: Smoothly curved paths defined by only a few keys are not supported.
¢ Texture sizes are limited to “power of two” sizes, to a maximum of 256x256 pixels.
* No support for shadows.

Export Log File

A log file reporting object information and possible warnings or errors is created every time you
export a scene. This log file is saved in the same directory as the M3G file. It is an HTML file and
can be open in Internet Explorer.

For Developers

The source code for both the exporter and the player are on the Premium Sparks Web site for
developers who would like to extend the functionality of the tool.
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The JSR-184 Standalone Player Application

To allow you to preview your exported .m3g files, a standalone player has been included. You can

find the player in the discreet > 3ds max 7 Start Menu group.

This is a generic JSR-184 player, and can be configured to simulate the display capabilities of mobile

devices.

The Java™ 2 Runtime Environment must be installed for the player to work. You can install it from

the main installer panel of the 3ds max 7 installation CD.

Use the File menu to open anew file or reopen arecently
viewed file. Use the Handset tool to create new presets for
player devices.

These are standard playback controlsto play, stop, and
pause the animation. You can also step backward and
forward a frame at atime through your animation.

©M3G Player [file:/C:/ catalyst/meshes/dices.M3G]
File Tools Help
EEE I 4l || 3 || = || [ || b || [test big screen , 320x320, 24 bit |

Duration: 16 sec
Fosition: 5 sec

[[] Use free camera

You can choose which
Worldto display if more
than one World is
defined for the scene.

The progress bar shows
the animation playback
progress.

Free Camera

Enable Use Free Camera to navigate the scene using the keyboard.

Pan the camera up and down. Move the camera forward and backward.

Pan the camera left and right. Move the camera left and right.

This drop-down list
contains the presets for
mobile device screen
settings.

By default, the initial
point of view isthe one
of the active camera, as
defined during the
export. To be able to
move the point of view,
turn on Use Free
Camera. See below for
details.

The player display size
changes depending on
the device you select
from the drop-down list.
Create anew device
profile for each screen
sizeand color depth you
need.

Restore the camera's original position.
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Editable Poly Enhancements
Once again, we've added new features to Editable Poly, making it even more flexible and powerful.

Bridge

Bridge can be used to connect borders or polygons, and is available only at those sub-object levels.

Click Bridgeto start a bridge operation
by selecting polygons or borders. The
bridgeis created using the last dialog
settings.

Bridge |3

Click to open the Bridge settings dialog
and create a bridge interactively.

An example of abridge between two
borders. Note how the bridge works
even when the borders have different
numbers of vertices.

\ The bridge can be tapered to smoothly

follow the direction of the connected
surfaces.

When you use the Bridge button, the software bridges pairs of selected borders or polygons
automatically. Use the dialog for the first bridge to set the correct parameters, and then create
multiple bridges quickly with simple selections in the viewport.

Use Border/Polygon Selection uses the
currently selected elements to create the
bridge. Thisisthe default, and the easiest
way to use thistool.

Use Specific Borders/Polygons
enables the Pick buttons below
and you can select the desired
sub-objects from the viewport.

While the dialog remains the
same, the text changes to
Polygon when used at the
Polygon sub-object level.

Twist 1 and 2 rotate the order of
the edges at the two ends of the

bridge, allowing you to correct =

the best-guessiinitially created
by the tool.

Segments divides the bridge into
equal segments along its length.
Note that you need to specify
more than one segment when
you use Taper.

Taper and Bias control the
tapering of the bridge. Bias shifts
the maximum taper effect toward
the start or end of the bridge.

Edoe 1 | Pick Edae Seaments: |1 e
Twist 1: [0 = Taper: -

¢ Use Specific Borders #® |se BordenSelection

[+

Edge 2 m Bias:lD_D ﬂ
Twist 2 [0 = Smaath: [45.0 =

Apply 0k | Cancel |
|

Smooth specifies the angle
threshold for the automatic ~
smoothing of the bridge surface.
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In the previous example, we used Bridge between two borders. When used with polygons, Bridge
connects the edges of the two selected polygons (or clusters), and deletes the selected polygons.
As with borders, the selection edges can have a different number of vertices.

Connecting facing polygons. Adding a bridge deletes the Connecting opposing polygons. In this case, the bridge
selected polygons. creates a hole on the surface.

Using Bridge on polygons facing the same direction or coplanar polygons creates self-intersecting
bridges.

This feature is similar to the one that already exists in Editable Mesh. With a single mouse-click, it
changes the direction of a diagonal within a poly. Turn is available at all sub-object levels except
Vertex.

Lreate shape From aelechon

weight: I— J
Crease: I— J

E dit Tri.

| Edit GeomEt

4k

4k

In Turn mode, all polygon diagonals become
visible. A single mouse-click changes the diagonal
direction.

Turn is a quick and effective way to re-triangulate quadrilateral polygons. For polygons with more
than four edges, it might be counterintuitive, and the Edit Triangulation tool is a better choice.
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Relax

The functionality of Relax in Edit Poly is exactly the same as the Relax
ke Bare_ | XL L E modifier. The options are the same, too.
Wiew Align Grid Align
Rels_|) It’s available at all sub-object levels as well as at the object level. When

Hide Selected|  Unhide Al . . . .
% % in sub-object mode, it works only on the current selection.
ide Unselecte

Mamed Selections:

Clean Cuts

Cutting within a polygon no longer creates visible extra edges.

3ds max 6 3ds max 7

While the extra edges are invisible, the faces are still triangulated. Verify that the cut doesn’t create
overlapping faces (usually visible as a shading artifact in the surface). It might be helpful to turn off
Edges Only on the Object Properties dialog so you can see the triangulation while cutting.

MakePlanar to X, Y, or Z

Make Planar now has the option to average the alignment of an object or selected group of sub-
objects along a specific axis (using the object’s Local Coordinate system).

S moath g Tessellate g
take Planar ﬂ ﬂ g

Wiz Align %}

Make Planar till works as X, Y, and Z make the sel ection planar and
before, averaging the averaged to the selection center along the
selection orientation. local X, Y, or Z axis.

e
S SSSSSA )
SIS

In this example, the selected faces have been made planar to Z, creating a = =
; =
horizontal, flat surface from part of arough mesh. = SIS
=

= <S¢

i S
SO SEENSSS

ote?
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Coplanar Polygons Threshold

As in Editable Mesh, a planar threshold angle value allows the

SO (me selection of coplanar polygons.
[ ByWertex
[ lgnore Backfacing
V¥ By Angle: Wﬂ

Shrirk. Graw
| |

T TIE—

The By Angle option is available only at the Polygon sub-object level.

Preserve UVs

This option allows you to edit an already mapped mesh without changing its UV coordinates.

Canstraints: | Hore 'l The Settings button opens a dialog where you can filter the Texture and Vertex
Preserve Lvs 94/ Color channels available for the mesh. By defaullt, all UV's are preserved.
f[ﬁreate | Collapze |

Turn the option on or off here.

In this example, we have a surface with an Editing avertex changes the UV coordinatesas  With Preserve UV's on, the vertex moves, but
existing UV mapping. well, and the texture stretches. the UV coordinates remain unchanged.

Delete | solated Vertices

This option is available at any sub-object level, except Vertex. It’s also

MNamed Selections:

G o available in Mesh object.

[V Delete lsolated Vertices
W FullInteractivity In previous versions of 3ds max, if you deleted edges or polygons, you
I Sz Ga were prompted to delete the vertices that remained isolated. This

option lets you set the preferred behavior and the dialog does not
appear any more.
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M esh Painting

The ability to paint on a mesh, opens the doors to other interesting features. In this version of 3ds
max, we introduce Paint Deformation and Paint Soft Selection.

Paint Deformation uses brush strokes to deform the surface by pushing or pulling vertices. This is
a very quick modeling tool for detailing a mesh.

Paint Soft Selection uses the brush strokes to set the vertex influence, allowing for greater control
over the shape and falloff of a selection. You are no longer restricted to a fixed falloff distance and
curve.

Both are based on the existing mesh painting feature, introduced in 3ds max 5, and therefore have
many common elements. You can customize the brush for both Paint Deformation and Paint Soft
Selection with the Painter Options dialog. This includes changing the brush shape, support for
pressure sensitive devices, mirrored operations, and much more.

R .

S ORI LT S S
T LSRR S
““‘\\\ XY R

On the right, you can see an example of what you
can achieve with the new Paint Deformation tools.
On the left isthe starting mesh.

Model by John Stetzer
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This can be considered a retouching tool, but it is useful for creating organic shapes. The feature is
accessible from a new rollout at the bottom of the Editable Poly command panel.

These three buttons are the tool’s three Push/Pull moves verticesinor ~ Relax works like the Relax Revert uses brush strokes to
modes of operation. They are mutually out of the surface (dependingon  modifier on the vertices affected  gradually undo changes since the
exclusive. the Push/Pull Value) of each by the brush strokes. last Commit.

brush stroke.

Original Normals

[ _Paint Deformatioly  |;
Push/Pull

Revert

Felax

Push/Pull Direction
& Original Mormals

 Deformed Mormals

Transform axis Push/Pull Value controls the displacement.
(a3

Push/Pull Value [10.0 3]
Brush Size [200 2
Bruzh Strength |D.25 ﬂ

T

Negative values push the verticesin, and positive
values pull the vertices out.

\
\
N\
NN
N

N\
X
==
=
RS

)
f

i
i

1
e

This group controls the direction of the Aot

displacement when pushing or pulling Commit Cancel

vertices. Direction is re-evaluated after

each brush stroke.

This opens the brush configuration dialog

common to all 3ds max paint tools. This

dialog controls brush shape, mirror, and

pressure sengitivity settings.

Commit confirms the edits, and the original mesh is Cancel undoes al the Size/Strength controls the brush diameter and

replaced. You can continue painting after Commit. changes since the last strength. When Strength is 1.0, displacement isthe
Commit. amount set in Push/Pull Value.

Push/Pull Value limits the maximum displacement in a single stroke. Multiple strokes will result
in geometry being displaced up to the maximum value in Push/Pull for each stroke. You can phase
your work using this limit to focus on bigger details first, and then on smaller ones.

Press ALT while painting to invert the Push/Pull Value (For example, +10 becomes -10), and CTRL
to temporarily enable Revert.

In sub-object mode, the Push/Pull, Relax and Revert buttons will work on the whole object if no
sub-object is selected, and be limited to the sub-object selection if one is present.
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Paint Soft Selection

Painting soft selection using the mesh painting tools allows for irregular-shaped selection with
controlled weights. This feature is available on the Soft Selection rollout of Editable Poly objects.

Using a pressure-sensitive device, like
atablet, makes soft-selection painting
anatural process and gives you the

best control over the painting process.

Paint partial weightsusing a
combination of Selection Value and
Brush Strength.

Use Blur and Revert to get accurate
weighting retouching of the selection.

22t

Get increased control over the
selection falloff using a combination
of brush shape and strength.

There are no changes to the way soft selection works when painting is not used, but the two
selection methods cannot be used at the same time. You can use Paint Soft Selection to modify

existing selections or soft selections.

Lock Soft Selection activates
automatically when a paint selection is
initiated. Thisflag is used to switch
between painted and standard soft
selections.

Standard soft selection controls are
disabled when thisflag is On.

Turn on Paint to start painting the soft
selection on the mesh. You can change
the brush settings at any time, and even
use the keyboard to change the Size
(ALT+SHIFT) and Strength
(CTRL+SHIFT).

Revert uses the brush to restore the
selection the previous state. Consider it
away to selectively undo your
selection.

This opens the brush configuration
dialog common to all 3ds max paint
tools. Thisdialog controls brush shape,
mirror, and pressure sensitivity settings.

Soft Selection |

¥ Use Soft Selection

I~ Edge Distance: I‘I_ ﬂ
¥ Affect Backfacing
Faloft:[200 | 2]
Finch: IDD— ﬂ
Bubble: [0 =

PERN

20.0 0o 20.0
Shaded Face Toggle |

\

[v Lock Soft Selection

Paint Soft Selection

Blur

Revert
Selection Value |‘I.D =
Bruszh Size |2D.D
Bruzh Strength IT =
Bruzh Options

Use Blur to transfer your brush into a
blur tool to smooth the selection.
Perfect smoothnessis hard to achieve
when painting weights by hand. Above,
anillustration of Blur at work.

\ Selection Valueis the maximum weight

that can be painted, with 1.0 being fully
selected. Above, an example of an area
painted with a selection value of 0.25.

Remember that pressing CTRL while painting temporarily enables Revert.



Edit Poly Modifier

The Edit Poly modifier is new in 3ds max 7. It has almost all of the tools available in the base
Editable Poly objects, including the new features detailed in the previous Editable Poly topic, and
further enhances your ability to animate your edits.

The only things missing from Edit Poly when compared to base Editable poly objects are the
Subdivision Surface rollout (use the MeshSmooth modifier), Vertex Colors editing (use VertexPaint
modifier), and the Full Interactivity option, since it’s always on.

Other than performing regular editing of a poly mesh, two very important uses make this modifier
a powerful asset: mesh detailing and animation.

[= Selection |
Use Stack Selection automatically selectsthe |7 N N Get Stack Selection selects the same sub-
sub-objects passed up by the stack for each : objects that are passed up by the stack for
sub-object mode. When on, this option \F Use Stack Selection each sub-object mode on an instantaneous
disables all the other optionsin thisrollout. I~ ByWertex basis. You can then modify the selection, for
I~ lgnore Backfacing example, with Shrink or Grow.
Thisis useful for passing animated sub- e
object selections Sp the gtack, such as 2252 KM E It's also aquick way to restore the initial
selections created with a Volume Select Shirink. Grow selection if you want to undo selection
modifier. Ring Loop changes.
Get Stack Selection
0Vertices Selected

Edit Poly has two modes of operation: Model and Animate.

In Model mode, you can edit your poly mesh B Ecdilgoplods | In Animate mode, with Auto Key or Set Key
as desired, using all the tools available. Model @& Animate on, you can use asubset of tools and animate
Bewvel Polygon parameter changes.
Commit |

See Animation below for details on the other
options of thisrollout.

One use of Edit Poly is mesh detailing, especially when taking advantage of the new Paint
Deformation tools.

You can apply any number of Edit Poly modifiers to the stack to add layers of details to the mesh,
while retaining the base object for overall shape deformations.
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The creepy character above shows the smoothed origina mesh (left), and the result after just afew minutes of editing with Paint
Deformation using two Edit Poly modifiersto create larger and smaller details. MeshSmooth is used in between the modifiersto increase
the mesh density.

Animation

This powerful feature lets you animate edits to a mesh. Only one type of operation at a time can be
animated, but you can use multiple modifiers to animate different operations.

o
e Nl >

NS NS — &

Branches sprout from Pinocchio’s wooden body.

In the User Reference you will find a detailed list of the features that can or cannot be animated. For
example, Bevel, Extrude, Chamfer and all transforms (move/rotate/scale) can be animated.
Non-animatable features are unavailable in Animate mode.

Remember that only one operation can be animated for each Edit Poly modifier on the stack. One
operation means one extrusion, or one chamfer, or one sub-object transform, for example.
However, you can create multiple keyframes for an operation within a single modifier instance. For
example, you can animate the Extrusion Height as much as you like.



Edit Poly Modifier | 35

Using multiple modifiers, you can create animations of more complicated operations.

VOO Oo

An animated branch created using multiple Edit Poly modifiers, beveling and transforming a single polygon.

Working in Animate M ode

The controls on the Edit Poly Mode rollout show you the current editing operation. Only this
operation can be animated. If you start another operation, the current one is baked into the mesh,
and the new one becomes current and animatable.

Make sure you animate the operation, test it by scrubbing the time slider, and then add another Edit
Poly modifier to animate the next one.

Also, make sure you are in Auto Key or Set Key animation mode. Animating an operation is similar
to any other animation in 3ds max. Move the time slider to the desired frame, and then edit the
operation settings.

When animating with Set Key, be sure to turn on Modifiers only on the Set Key Filters dialog. By
default, keys for all the modifier tracks will be created.

You can have as many keyframes as you desire, but only within the same operation.

Use Commit to bake the current operation
results into the mesh. This discards any
animation created for the current operation.

Make sure you are in Animate mode and
Auto Key or Set Key animation is enabled,
otherwise keys are not recorded.

[- itEaly Mode |
Select a sub-object and choose atool, or  Model % Animate
start transforming it. The name of the Blosel sl
operation appears.

Cancel voids the current operation and
reverts the mesh to its previous status.

Carnrnit

Settings
[~ Show Cage -

Cancel

Use Settings to open the current operation
parameters dialog. Thisis the way you edit
an aready animated Edit Poly operation.

T———__ Show Cage displays the mesh before the
current operation as areference.
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Poly Select M odifier Enhancements

The Poly Select modifier can now modify a sub-object selection with the Grow, Shrink, Loop, and
Ring functions. Also new is the ability to convert one sub-object selection to another quickly in
touching or enclosed mode.

Use CTRL or CTRL+SHIFT when E e |
changing sub-object levels to convert the \_‘ =

current selection in Touching or Enclosed |7 SO m®
mode. See the example below. ™ EyVertex

[ lgnore Backfaces

Shrirk. Graw

Fing Loop
As with Editable Poly, Poly Select now Get fram Other Levels
et Vertex Selection
4

has Shrink, Grow, Ring, and Loop.
Get Poly Selection
Get Edge Selection

Select by b aterial [Cr
DT 2] [ Select |
Mamed Selection Sets

Copy Faste

Get from Other Levels works as before
(touching mode). Select Open Edges

8'ertices Selected

CTRL and CTRL+SHIFT converts the selection from touching or enclosed mode. Let’s see an
example:

Thisis our starting selection at the Vertex With CTRL, the converted selection With CTRL+SHIFT, the converted
sub-object level. We want to convert it to includes all the objects touching the selection includes only sub-objects fully
Polygon by clicking the Polygon original selection. enclosed by the original selection.
sub-object button.

Poly Select also takes advantage of the new Paint Soft Selection feature, explained in the Editable
Poly topic.
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Skin Wrap Modifier

Skin Wrap is a new skinning system that uses a low-resolution mesh to drive the deformation of a
high-resolution mesh. The low-resolution mesh can be skinned or animated with other tools.

This method is very quick to set up, compared to skinning the high-resolution mesh directly. It also
allows for changes or additions to the high-resolution mesh without having to re-skin.

This system is less accurate for skinning details than other systems, but it can be extremely useful
to set up secondary characters, because you can create different high-resolution characters
deformed by the same low-resolution mesh.

In this sample, the low-resolution mesh (control object) is The high-resol ution mesh (base object) uses Skin
animated by the bones and easier to skin because of its lower Wrap to bind its deformation to the control object,
number of vertices. whichis still in the scene, but is not rendered.

You can obtain greater accuracy by converting the Skin Morph influence to Skin modifier weights,
and then tweaking the weights.

Another example of its usage is facial animation. A very-low-resolution mesh of the face can be
used to drive the high-resolution face movements like cheeks, eyebrows and jaw. By doing this, you
can leave the detailed animation of mouth shapes and eyelids to morph targets.

Here you can see the advantages of Skin
Wrap. After the control object is skinned and
animated (1), you can use it to deform the
high resolution duct (2).

The duct can be modified by adding details,
and you can edit the mesh without having to
adjust the skinning (3).

Last but not least, the same control object can
be used to deform a similarly proportioned
object (4).
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Vertex Influence

Skin Wrap works by using the vertices of the control object to influence the vertices of the base
object. Each vertex has a volume of influence that you can see and adjust.

The control object is the low-resolution
mesh.

The base object is the high-resolution
mesh. Skin Wrap is applied to this object.

Skin Wrap User Interface

Add the modifier to the base object (high res),
then select one or more control objects.

With Add activated, you can pick objects
from the viewport or with the Select by Name
dialog.

Blend to Base Mesh and Blend Distance
change the deformation method so that the
base objects’ vertices proximity to the faces
of the control object is taken into account.

@ - V/m/m/m/
= ~

-y

Local parameters are available only at the
Control Vertices sub-object level. They are

multipliers that can change the selected T

vertices strength and influence distance.

Reset recal culates the influences. Thisisdone
automatically when the modifier is first

applied or when changesto the meshesare ™~ |

detected. Some other parameter changes
require Reset to be performed manually.
Use Reset only in the mesh resting position.

Weight All Points forces all base object
vertices to beinfluenced by the control object.

Convert To Skin assigns new weights to an
existing Skin modifier. See the reference for
more information.

[- Parameters

N | Duct contral
Fipes control
Tank control

Add Remove

Dreformation Engine
I\u"ertex Deformation 2 vi

Falloff: [0 3]
Distance Infl: [1.2
Face Limit: [2.0 =

[ Blend To Base Mesh

Blend Distance: | 5.0 =

Each vertex of the control object
influences the vertices of the base object.
Theradius, the falloff, and the scale of
each influence can be customized.

Thisisa conceptual illustration of how
Skin Whap works. 1t’s not what you seein
the viewport.

Vertex deformation Face deformation
Falloff=2.3 Falloff=0.001

There are two deformation engines. The
default one, Vertex, uses the vertex influence
asdescribed above. Face deformation usesthe
control mesh faces as the reference. Vertex
deformation is a more flexible and generic
method for most rigging tasks.

0.001 20 100

Local Str.: |‘I.D ﬂ

Local Scale Mult.: |‘I.D ﬂ
Local |1.D ﬂ
Local: [T0 3]
Local 2: |1.D ﬂ

“ Fieset

Threshold: IB-D ﬂ

‘wieight All Points

Convert Ta Skin

=

Falloff sets the decay of the influence by
offsetting a curve. Small values have amore
uniform effect, while high values affect more
of the vertices closer to the vertex.

Distance Influence is the global radius of the
influence for each vertex of the control mesh
(seeillustration at top of page). This value
affectsall vertices. Individual vertices can be
scaled using the local settings.



Advanced and Display Parameters

Mirroring the vertex settings is similar to the
method available in the Skin modifier. Here
you can enable and set up the mirror plane.

T

Click here to mirror the selected vertices
settings to the matching vertices on the other
side of the plane.

L oops are the circles showing the vertex
influence. Axis shows the vertex normal.
L oops are displayed using the vertex
orientation.

This option highlights the vertices of the
control mesh to make them easier to spot in
the viewport.

\" Mirror Selected

\» [ Dizplay Control Yerts

| -
[~ Show Mirrar Data
Mirror Plane:
#HOCY 2

birrar Offset: | i1} ﬂ
Mirrar Threshald: [05 3]

Advanced Parameters |

Bake Contral Verts /

Retrieve Control Verts

™ v Display Loops

Dizplay Parameters |

N Jw Display Axis

|

Jw Display Face Limit
[~ Display Unassigned Points

Skin Wrap Modifier

Bake Control Verts copies the control object
vertex information (currently stored by the
modifier) to the actual control mesh as vertex
data. Changes to the mesh topology will
invalidate this data.

Retrieve Control Verts restore the vertex
information saved to the control mesh, and
sets them as current values for the modifier.

Vertices outside the Face Limit threshold are
not highlighted when this option is enabled.

Vertices in the base mesh that are not
influenced can be highlighted by enabling this
option.

It’s important to note that it’s best to animate the control mesh first, so adjustments can be made

and tested by scrubbing the time slider.

Also remember to use Reset only at a frame where the mesh is in the rest position, or influences will
be calculated based on the current deformed mesh.

Skin Wrap Patch Modifier

This modifier deforms a mesh based on a patch surface. It’s a very simple implementation without
detailed controls, yet it can provide some quick and useful effects with minimal effort.
The mesh deformation is based on the position of the mesh with respect to the patch surface

normals.

Parameters |

Fick Patch
Mone j
Sample Rate: |‘IDD {

Fiesample J

/

T~

Select the patch to use as the control object.

Sample Rate defines the accuracy of the
deformation. A higher value provides more
accurate deformation, but the processis abit
slower.

Use Resampl e to re-process the base object
after you change the Sample Rate or modify
the base object (transforms or geometry).

39
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Skin Morph Modifier

Skin Morph is a modifier similar to Morpher, but the influence of each morph target is driven by
the angle between bones instead of a keyframed value.

In this example, we correct aknee The deformation needs corrections. The With Skin Morph, we modified the mesh
deformation. The kneeisrigged with Skin knee is squeezed, the kneecap didn’'t move, while the knee is bent to create a natural
using the default envelopes. and the muscular mass loses volume. deformation. Now, the correct shape is used

every time the knee bends.

Skin Morph is commonly used above Skin in the stack to correct the deformations that Skin
envelopes and vertex weights alone can’t handle. Once a morph has been created for a specific
bone’s angle, the modifier automatically uses it every time that bone approaches that angle,
proportionally and weighted if other morphs exist.

Correcting deformations is not the only use for this tool. You can also use Skin Morph to add effects
related to poses, like bulging of muscles or stretching of wrinkles.

Wor kflow

1. Rig your model with bones, Skin (or Physique) to get to an acceptable rigging solution starting
point. Don’t worry about trying to get the best possible deformations; this is why we
introduced Skin Morph.

2. Animate the rig to hit the extreme poses for all joints. The animation can be deleted later, but
you need it now to set up the correct deformations.

3. Joint by joint, select the control bone and create morphs at the extreme positions (can be
maximum bend, or maximum stretch).

4. Enter Edit mode, select each morph created, move to the correct frame, and adjust the vertices
to the correct shape.

5. Exit Edit mode and scrub the time slider to test the fixes.

6. Re-enter Edit mode and repeat the process, tweak the current morph or move to another.

You might also want to consider using reference meshes for difficult deformations. See later in this
topic for more information.



Skin Morph Modifier

Use these two rollouts together to create your morphs. Select a bone or morph on the Parameters
rollout and then edit it on the Local Properties rollout.

Thislist displays the bones and the morphs

belonging to them. Morphs are associated to
specific angles between bones.

Note that only the rotating bone needs to be
added, not its parent.

Add Bone lets you select and add one or
more bones from alist.

Pick Boneletsyou pick bonesdirectly in the
viewport.

Create Morph is enabled when abone is
selected in the parameters list.

Morphs are created for the current bone
only.

: Add Bone

Name morphs appropriately. Names help
identify the morphs and their purpose.

]

Parameters

ulder
“ Up(100.0)

- Am

Back(29.0)

(- Foream
- Bent[40.5)
- Hand

- Up(48.7)

o Down(19.2)

Fick Bone
Remove Bone

Edit mode enters the Points sub-object level
and let you adjust the vertices of the selected
morph.

Local Properties

Create Morph | Delete Morph

Edit | Clear Verts

/

The number in parentheses is the current
percentage of each morph influence, based
on the bone’s angle. Scrub the time slider to
see theinfluence at any time. See Working
With Morphs, later in thistopic, for details.

Bones and morphsin thislist can be
selected, and based on the selection, the
Local Properties rollout updates.

All the controlsin the Local Properties
rollout are for editing morphs, and are
available only when amorph is selected,
except Create Morph.

Remove the highlighted bone and all its
morphs from the list.

Deletes the highlighted morph.

Clear Verts, Remove Verts and Reset

/ Orientation are explained later in the topic,

Reset Orient. | Remove Yerts

Individual morphs can be enabled or
disabled.

 —

Use this field to rename the highlighted
morph.

Ball joints take into consideration the angle /’

/"

+ [v Enabled
Marph Mame:
W
Influence Anagle: W ﬂ
Falloff:

ILinear vl ﬂ
Jaint Type: \

L IBaIIJoint vl

1l —

in Working With Morphs.

Influence Angle is the range around the
morph orientation at creation timewherethe
effect of the morph is progressively used.
See Working With Morphs for details.

Falloff isthe curve used to set the intensity

\

for each axis (below, left), while Planar
joints only the angle on the plane between
the bones (right).

External Mesh:

-hone-

Fieload Target

[~ Reload only selected verts

of amorph influence as it approaches 100
percent. It can be one of the presets (Linear,
Sinual, Fast, Slow) or Custom. When
Custom is chosen, the G button (Graph)
becomesavailable. Clicking it opensagraph
editor where you can customize the falloff
curve.

The usage of external meshes and their relative controlsis
explained later in this topic.
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The soft selection in thistool is
different from the one found in other
mesh tools.

Soft selection can be used at the
Points sub-object level, to help
adjusting the deformation.

Ring, Loop, Shrink, and Grow have
been added.

For symmetrical rigs, thistool letsyou
mirror the morphs assigned to one
bone to the matching bone on the
other half of the model.

Turn on these optionsto see the mirror
plane, highlight the matching selected
bones, and to see the vertices
projections (small red dots).

Beginner mode forces you to create
morphs manually before editing
deformations. When off, the software
creates morphs automatically if no
morph at 100% existsfor the currently
selected bone orientation. Vertices can
be edited without entering Edit mode.

Edges connecting vertices that can be
morphed are highlighted in orange.
For vertex editing, it might be better
to turn off this feature.

Matrix Size and Bone Size reduce or enlarge the modifier related

gizmos.

Selection

| -
[~ Use Soft Selection

Radius: [T00 27

[~ Edge Limit: |1U ﬂ

Fieset Graph

|6, T = | 8 |

1

Riing Loop

Shrirk. Graw

Radiusisthe size of the soft selection.
Same as Falloff in the other soft
selection tool.

The main enhancement is afull-
featured curve editor, giving you
better control than only using the
Pinch and Bubble settings.

/

For information on using the new soft-selection
painting, see the Using External Meshes section,
later in this topic.

Copy and Paste |

Paste Mirrar 4—'—"

[ Show Mirror Plane
[ Preview Bone

[ Preview Vertices

Mirror Plane: |>< vl

Mirrar Offset: |D.D ﬂ
Minor Threshald: [T 2]

Once the mirror plane and the other
settings are correct, click hereto
mirror the morph data.

Use these settings to place and orient
the mirror plane correctly.

-

T

Options |

You can enable or disable the display of the driver bone
matrix (local axis of the parent bone), morph bone matrix
(local axis of the rotating bone), and the angles between

™ |v Beginner Mode

v Show Driver Bone Matrix
v Show Maorph Bone b atrix
v Show Current &ngle

v Show Edges

them.

M atriz Size: |‘ID.D ﬂ
Bone Size: |‘I.D ﬂ

Yl

1) Drivi

2) Morph Bone Matrix (shorter)

3) Curr

er Bone Matrix (longer)

ent Angle



Skin Morph Modifier

Now that we have seen the user interface and we know what Skin Morph can do, let’s go back and
make some sense of all this information.

First, it's important to understand how morphs influence the mesh based on the angle between
bones. We'll focus on the angle between the X axis which is parallel to the length of the bones.

— A isthe angle between the Driver and the Morph bones at which the morph has been
B, created. Thisisreferred as the Morph Orientation. At this point, the morph has 100%
0% effect.

B isthe Influence Angle. Half of this angle (C) before and after the Morph Orientation
is the threshold where the morph starts its progressive influence.

As the Morph bone approaches the angle (A), the influence increases based on the
Falloff settings. Falloff presets are shown below, but you can design your own by
choosing Custom.

0%
““(; : “, _—
Driver bone (parent) V

Linear Sinual Fast Slow

A morphs is identified by its orientation angle. This is why it’s important to name each morph
appropriately in the list, because it would be hard to recognize it based only on the bone’s
orientation, especially if several morphs are assigned to the same bone.

When you create multiple morphs, each one influences the mesh based on the proximity of the
morph bone to its original orientation. All the influences are shown as a percent value in the
morphs list.

It's important to manage overlapping morphs using the Influence Angle and Falloff settings. The
sum of the influences’ percentage can be greater than 100, and at that point conflicts or
overshooting of vertices is possible.

A=20%
B=35%

In this example, the influence angles of two morphs (A and B) overlap. At the current
bone orientation, they both influence the mesh by an amount that might be acceptable
or even desirable, depending of the kind of correction done by the morphs.

In cases where the overlap is more consistent, it’s possible that both morphs have high
influences at the same time, causing excessive distortions on the mesh.

= To solve those issues, you can reduce the Influence Angle value of one or both morphs,
2 I or adjust the Falloff with a shallower curve at the beginning (asin the Slow preset).
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By managing these overlaps it’s possible to create something similar to a progressive morph in the
Morpher modifier. This is sometime necessary, because morphs created only at the extreme
positions can cause imperfect deformation in the middle positions

_ By now, it should be clear by now what Reset Orientation does. When
Edit Clear Verts . . . .
o ] selected, the selected morph is assigned to a new orientation of the Morph
eszel Lnent. Emove Verts bone.

Clear Verts repositions the selected verts, removing any adjustments made,
but keeping them as part of the morph. Each morph works on a subset of
vertices.

Remove Verts repositions them to the original position, and removes them
from the morph subset of vertices.

Using an external mesh is useful when the morph requires a lot of adjustments, and working within
the modifier with all those viewport elements might become confusing.

An external mesh is a copy of the current deformed mesh that you can edit separately and then use
to automatically reposition the vertices.

The easiest way to create an external mesh is to take a snapshot of the rigged mesh at the position
that needs fixing, and then move it elsewhere in the scene.

You can create as many external meshes as you need for the various positions. Once used to create
the morphs, they are no longer necessary and can be deleted.

Working with external meshes gives you access to all the Editable Poly or Editable Mesh tools, and

also the new Paint Deformation and Paint Soft Selection. See the Editable Poly Enhancements topic
for more information.

Click to designate the externa mesh for the

current morph. One mesh per morph can be
used.
Esternal Mesh:
-none-
Fieload Target
Changes to the external mesh are not
automatically transferred to the morph. [~ Reload only selected verts <ag——_ Turnon thisoption if you want to reload only

Use Reload Target any time you modify the the vertices that are currently selected.
external mesh.
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Use the Mirror button in the Bone Tools to create mirror copies of selected bones without changing
the sign of the bones’ scale. Instead, this tool flips one of the bone axes: Y or Z.

[E Bone Tools =[] =]

E Bone Editing Tools | The mirroring honors the
r~ Bone Pivat Position currently active coordinate

Bone Edit Mode system.
r Bone Tools

Create Bones Create End

Remove Bone | Connect Bones|

Delete Bone | Fieassign H00t|

Refine

r— Bone Coloring

Selected Bone Color: I:l \ [&E Bone Mirror x|
r Gradient Calaing—————— Mirrar Axis

Bone Axiz to Flip

~ StatColor [ @& W OoRy [
Aipply Gradient Etd Calar: l:l ((: ; :: g fosetlD_D ﬂ

[+ Fin Adjustment Tools Ji L M

[+ Object Properties Ji
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TurboSmooth M odifier

B =

Turbosmooth is a new modifier based on the MeshSmooth modifier that retains only the most
commonly used functionality. TurboSmooth focuses on what people predominantly require from
smoothing and optimizes those functions for speed.

Other speed improvements have been achieved by caching, and outputting a mesh object instead
of a poly object.

Even if you do need to use all the features of the MeshSmooth modifier, you can use the

TurboSmooth modifier to create a temporary, approximate substitute to improve viewport
response while working on the scene.

User Interface

TurboSmooth does not allow you to select a E
subdivision method, asin MeshSmooth. It uses — 9%

~ Main

NURMS. Iterations: |‘I ﬂ
[ Render lters: |D ﬂ

[ lzoline Display
L [~ Explicit Mormals

/'— Surface Parameters

TurboSmoath |

Explicit Normals allows normals calculation v Smooth Result
during the smoothing process, which is faster Separate by:
than cal culating them from the resulting mesh. [~ Materials
Il:c::::ij gtl]d ity is also higher when this option [ Smoathing Groups In TurboSmooth, you cannot manage vertices
If TurboSmooth is the top modifier in the stack, [ Ueclte Optons =) and edgesd the sub clject tavel, Remeving this
turning on Explicit Normals will generally CEE and other less-used options is what makes

£~ When Rendering TurboSmooth much faster but still useful for
produce faster results. ~

Marually most cases.

If other modifiers are higher than the
TurboSmooth modifer in the stack, they might Update
recalculate the normals. If thisisthe case, leave
this option off.
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Unwrap UVW Enhancements
Unwrap UVW has been improved with new features that make it even more flexible.

Open Edges Display

This new option shows the edges of mapping clusters in the Unwrap UVW editor directly in the
viewport.

Edges are shown in the viewport using the same color as
in the Edit UVWs window. They are enhanced in this
illustration for clarity.

Seeing the edges on the actual model helpsin designing
the best possible mapping by matching the element’s
edges with the model’s geometric creases. _—

Edges are visible only when the Unwrap UVW modifier is active.
This option is on by default. You can find it on the Modify panel, in the Parameters rollout.

Disables the display of the open edges.

Dizplay:

£ Show Mo Seams

£ Thin Seam Display
#® Thick Seam Display

Enables the display of the open edges as thin
lines.

Use Thick Seam Display to make edges more
visible. Lines may otherwise be hard to see.

Absolute/Relative Toggle

An Absolute/Relative toggle has been added to the transform type-in on the Edit UVWs status bar.
Previously, all transforms were absolute.

U:I_ﬂ Y e o :Wﬂ ¥ e R o

By default, transforms are absolute. Values in the U,V,W fields In relative mode, U,V,W values represent the offset from the original
represent the current position in the UVW space. position, and reset to zero when the operation is complete.
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Edge L oop

Edge Loop selects segments in a loop, similar to Loop selection in Editable Poly.

Select one or more edges, and then
click Edge Loop. The selection is
extended to the adjacent edges.

Soft Selection Selection Mode

Fon &%y Uy Faloff [T00 3] QE MJJ Bﬂ Edge Loop
[¥' Edae Distance Iﬁﬂ ﬂ|7 ﬂﬂ I~ Select Element [+ Sync to Vikport\

Rot. +30
Rot. -30
Options...

Paint Selection

Use + and - to increase or
decrease the size of the selection
brush.

Click this button to enable Paint Selection. When
enabled, you can select elements by simply painting with
the mouse over the UV editor viewport.

The selection brush size is represented by a dotted circle
similar to the new Paint Selection available for objects
and sub-objects.
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Select Inverted Faces

A new option in the Select menu selects all the inverted
— faces in the UV space. Inverted faces have normals that
Convert Face to Edge point away. Most of the time, this is an undesirable
Inverted Faces situation resulting from one of the mapping methods or
caused by user error.
However, sometimes this is exactly what you want to see,
for example, when using a map which is only half of the
design, and then mirroring and overlapping the UV
coordinates of half of the faces.

This option is available only in Face selection mode.

Scale Cluster

A new option in the Stitch Tool dialog lets you choose to rescale the entire stitched cluster, rather
than selected edges only.

The new Scale Cluster option is on by default.

v Scale Clusters %
Bias: [0.5 5
I— J Set &g Default

With Scale Cluster enabled, the whole cluster being Bias controls the scale of the whole cluster.
stitched isresized.

Optimized Pack UVs

The behavior of the Pack UVs tool has been improved and generates better results than in the past.



Chapter 3: Modeling

Improvements in the VertexPaint modifier include new controls in the Adjust Color dialog, a Blur
Brush, and the a color palette. New controls in the Adjust Color dialog allow you to change contrast
and gamma of the color of the selected vertices.

it x|
@ ’i ﬂ y | @ Thestateof the view buttons toggles to show which display

mode s currently active.

Dizplay Channel

@r :[a The Palette is explained below.
ﬂ J The Blur brush lets you apply blurring by using the same brush techniques and settings that you use to
ﬂ c apply color. Thistool respects sub-object selection and the Blur Strength setting.

pd

Opacity: | 100 ﬂ

Turn on Preview to adjust the colorsin real

Size: [100 % & HSY & RGE o Eisi L& timein the viewport.
. | .
E-J Bruzh Option: H ol ID
5 4 5 - .
B Paet v [ ID— — Use this slider to adjust the contrast.

]

Cm® (o L]
[ lgnare Backfacing MN" ‘ ‘ H ‘ m i “ Use the numeric controls for shadow, gamma,
Soft Selection.. '" | | ” |||| |M ||“ | ||| | and highlights to adjust the color range. Use

the histogram as a reference.

[P:a Moia [T |
g M Apply Fieset QK Cancel
Strength: IW/C}/

E A The Palette The Palette lets you store and reuse common or
project-related color sets. The current colors
Layer are saved between sessions.
B Color Palette %]
Mode: INormaI vl
Dpacity DX @ X a— The tc_)olbar let you create, delete, copy, paste
— ] IW ™ | Swstch | and pick colors from the screen.
. — 1| = M R=d -
4 e Y e
1 Green - YoucanseecolorsinaList (left) or Swatch
Light & view (below). In Swatch view, the color names
B Shadow Area appear as tooltips.
W Color 5
W Color 6
B Color 7 Swatch
Double-click acolor swatch to open W Color B [ |
up the Color Selector dialog. W Color 3
M Color_10 /
-
Colors can be saved to afile and reloaded. Right-click the colors window to access Save As and In List view, you can rename a color by

Load commands. clicking its name twice.



Assign Vertex Color

It’s easier now to bake a radiosity solution into a mesh using the Assign Vertex Color utility, or the
Assign Vertex Color rollout of the VertexPaint modifier.

The Light Model options have been renamed: r Light Model
Lighting isnow Lighting + Diffuse & Lighting + Diffuse
Shaded is now Lighting Only T % [ighting Onlp
Diffuse is now Diffuse Only : -

¢~ Diffuze Only

r— Color azzignment

#® Color by Face
¢ Color by Yertex

r— Rendering Options

[ Shadows

The Rendering Options group has options specific to radiosity. This functionality I; :la;pirf "
0 Fadiosiy

provides a more accurate baking of the radiosity solution.
\ " Radiosity, Reuse Direct

lllurn. from 5 olution

® Radiosity,
Regather can affect the result when direct illumination is rendered. This messageis Render Direct llum.
just areminder of the current setting for Regather in the Radiosity options. # Rt
\ Indirect urn, Qriy
Fieminder:
You can access the Radiosity panel of the Render Scene dialog from here to modify Regathering is disabled

any setting before starting the Assign process.

Fiadiosity Setup...
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Normal Maps

This topic covers the use and creation of Normal Maps. Within this topic we will also cover
additional new and enhanced features about mapping, modeling, and rendering, since they are
closely related to normal mapping.

What Are Normal Maps?

Think of a normal map as an enhanced bump map. It uses the RGB information from a texture to
change the direction of an object’s surface normals, but with greater accuracy and flexibility than a
simple grayscale bump map.

Normal mapping is now a standard procedure used in the videogames industry as a way to

simulate details on low-polygon models. Since normal maps are supported by display drivers,
models with normal maps can be viewed in real time in viewports.

A high-density mesh can be used to create the normal map. The map is then used on alow-polygon version of the same object.

The result isalow polygon object with an appearance very close to the detailed original.

The benefits of normal mapping is not limited to video games. It lets you create the illusion of extra
geometry in real-time. Normal mapping can also be used effectively in rendered scenes to minimize
the overall number of polygons, resulting in improved memory usage, render time, and scene
navigation.



Normal Maps

Let’s start by describing how to use existing maps for viewport display or rendering. As we have
seen, these maps use colors, not just grayscale textures, so a new map type, called Normal Bump,
has been added to the list of available types, and should be used as the material Bump map.

Use this button to assign the Normal Use these multipliersto increase or decrease the relative Method specifies how to use the
map. effect of each map. RGB information in the Normal map.

An additional standard (grayscale) B [=Pr——— ‘
bump map can be added. The \
resulting bump is a combination of \ Mormal: None | J [10
both maps. Additional Bump: Nane |V [T

Channel Direction Method

I~ Flip Red ) : [angir:(z

Use these options to adjust the use of I Flip Gresn [) - SZT:en
the Red and Green channels. I” Swap Red & Green & Wl

If you are using the DirectX 9.0 and Pixel Shader 2.0 as the display driver, you will be able to see
the Normal Bump map, thanks to the new option, DX Display of Standard Material.

You can also save the standard

When you turn on thi; opFi on, _the E Direct? Manager I ; f
current standard material isvisible as material asan FX file.
aDX shader. [V D Display of Standard Material Save as F¥ File

I~ Enable Plugin Material  |Mone

Remember to enable the Show Map in Viewport toggle to see the DX material o
properly. In DX material display mode, it turns pink. ﬁ

Options to use DX Display and to save the selected standard material as an FX files are also
available from the Material menu.

Alternatively, you can use the DirectX 9 Shader material (if your display driver is Direct3D), now
enhanced and fully supporting standard materials for software rendering.

The Software Render Style rollout of the DirectX 9
Shader material now needs only areferenceto a
standard material.

All the old options have been removed.

Software Render Style |

Material #0 [ Standard |

I aterial:
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Creating Normal Maps

There are various tools that work together to create normal maps. Let’s look at a typical workflow
and introduce them.

The result when rendered using the
texture on the left in Normal Bump.

2 i}

1 - Start with alow-polygon object that is as close as possible in shape to the high-polygon version.

2 - Prepare the high-polygon version of the object. External objects can be added as well when it's easier than modifying the object itself.
3 - Add a Projection modifier to the low-polygon object. The modifier displays a cage that can be enlarged and edited.

4 - Overlap the high-polygon objects and the external objects. Make sure the cage shape and size includes all the necessary geometry.

5 - Use Render To Texture and the new Normal Map element to create a raytraced texture based on the Projection modifier cage.

Projection Modifier

Let’s start looking at the Projection modifier. While this modifier can be automatically applied by
the Render To Texture process, sometimes it has to be added manually and adjusted to tweak the
result for maximum quality. It's important to understand how it works to decide whether to fine-
tune the process manually or let Render To Texture do the work for you.

The function of the modifier is to use ray tracing to project information from one mesh to another.
The cage represents the volume and the direction of the raytracing process.

X

q

In this example we The Projection If external objects are If the cage is not the
have alow-polygon modifier cage can added, the cage adapts. desired shape and
object (in green) and a expand to define the You can edit the cage projections are not
high-polygon object limit for the raytracing. manually the same way what you want, reset it
Example of a cage applied (outlined in red). you edit amesh. and shape it manually

to amore complex object. asdesired.



Normal Maps

You can use the modifier interface to let the cage automatically wrap the objects, or to reset it and
edit it manually. A good cage is the foundation for a good projection.

In an example similar to the previous one, we see
how the raytracing process works.

Raysthat do not intersect with other objects cannot
generate normals data. You have the option to
mark those areas in color. Read the Render to
Texture section for more information.

The Selection and Soft Selection rollouts give you

Rays are traced from the low-polygon object
surface. Their intersections with the other objects
within the cage are used to generate the normals.

Get Stack Selections determines what is passed up

the necessary toolsto edit the cage and manage the E SElcion | from the lower modifiersin the stack.
sub-object selections. e SN
Although it looks like Vertex sub-object level, it's :
actually cage-editing mode. You can edit the cage _ Shink | Grow | Selection can be made by smoothing group or
asyou edit amesh or apoly object at the vertex I Ignore Backiacing material ID.
level.
Get Stack Selections
The Polygon and Element sub-object levels do not SelectSG | [T 2] If aMulti/Sub-Object material is assigned to the
allow cage editing. They are used only to create " object, the sub-material names appear here.
and name sub-object selections. Select MatiD | [T <

Since the cage limits the volume of the raytracing,

E—
¥ Clear Selection ~<a—

Clear Selection, when off, selects sub-objects
cumulatively.

the objects that you want to use for the projection il Sl Sienil li
need to be added to thislist. Objects not listed [ Geomety Selection |
here, :\d/en if they intersect the cage volume, are Name: | ~g——— UseNameto name the current sub-object selection
Ignored. x & L oX and add anew level to the list.

B Object Level:

= externl
There can be different levelsin thislist. Objects - extem(Z The toolbar lets you delete the highlighted object
can be listed based on sub-object selections. | cueniz inthelist, add new levels, select the level sub-

= highres objects, or remove everything from the list.

Use Pick to select the objects from the viewport, or
Pick List to choose them from alist of scene
objects.

L Froportion kult: |‘I.D ﬂ N
Pick Pick List

Proportion multiplier is used with sub-object
sl selectionsto set asize for their mapsin relation
with the others.

When using sub-objects or material IDs selection levels, you can restrict certain objects to affect the
normals only for parts of the surface. It's common in low-polygon modeling to use material IDs for
different areas of the same object.



Chapter 4: Materials

The cageisvisible by default. Once finalized,
you can turn it off, asits mesh display can be
distracting when focusing on other tasks, such
as defining sub-object selections.

The Push group enlarges or shrinks the cage as
awhole.

When using Amount, each vertex of the cageis
pushed by the same value.

When using Percent, the push is proportional,
and verticesfurther away are pushed more than
the ones closest to the object.

Thisrollout provides a method to check for
errorsin the sub-object or material IDs
selections.

Click Check, and the fields below report the
number of material IDs or faces that are
assigned to more than one selection.

\— Fush

—

[- Cage

Dizplay

v Cage

I” Shaded

[ Puirt ta Poirt

| Amourt:

mr
s

Percent:

Autowrap

Tolerance: |D.484 ﬂ

v Always Update

Update

Reset J‘

[- Selection Check

r Check
 Material IDs
¢ Geometry
& Bath

Check | ¥ Select Faces

r Results

e
——

The cage display is by default awireframe
mesh. When editing the cage mesh it might be
useful to use a shaded (semi-transparent) view
of the mesh, or enable the point-to-point
option, which connects the matching vertices
of the mesh and the cage.

Auto-Wrap adjusts the cage to encompass new
objects as they are added to the list. Enable
Always Update to do automatic updates, or do
it manually when desired.

Tolerance is the distance of the cage from the
geometry.

M Use Reset to restore the cage to the original

shape, the same as the base object.

The Projection modifier used in this context (Normal map generation with Render to Texture) is
only one of the many uses of this powerful tool. So far, we’ve described how to project high-
polygon mesh normals onto a low-polygon mesh, but you can project other types of data from one
mesh to another. Projections can be used interactively.

The Projection rollout has the necessary options and the commands to execute projections

interactively. See the 3ds max 7 User Reference for more information.
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Render To Texture is the step that renders the actual normal map texture. In the most simple case,
you don’t need to explicitly use the Projection modifier, and can let Render To Texture apply it to
the object for you. This is similar to how it manages UVW mapping, by automatically adding an
Automatic Flatten UVs modifier to the object. However, you'll often create your own UV mapping
and will want Render To Texture use that instead of applying its own.

The same goes for the Projection modifier. It can apply UV mapping for you, using default settings,
but you need to be prepared to add mapping manually and tweak it when you are looking for
specific results.

One of the major changes is the addition of a Projection Mapping group on the Objects To Bake
rollout.

Enables projection mapping. The drop-down lists the available Projections for the object. Pick let you choose the objects to
includefor the projections. These are
the objects that you would add to the
Geometry Selection list if you added
the Projection modifier manually.

Enabl es the rendering of the Object Fiszalian sl /
Level of the Projection modifier. ¥ Enabled IProiection—;, Pick_

v Object Level v Sub-Object Levels
#® PuttoBaked Material ¢ Put to Baked Mater
#® FullSize ¢ Proportiogal

Options...

Opens the Projection Options dialog.
See next page.

When sub-object selections are rendered individually, thisoption  Enables sub-object projections.

lets you choose the sizing of each. See also the Proportion When enabled, one texture is created
Multiplier in the Geometry Selection rollout of the Projection for each defined sub-object selection.
Modifier.

Add the NormalsMap texture element to create the normals rendering. Because normal textures go
into a sub-texture of the Normal Bump map, you have an option to add Normal Bump and texture
together.

If the original material already has Normal Bump, the list of the target slots shows both Normal
Bump sub-maps.

The Shell material is used the same way as in previous versions of 3ds max. Remember to enable
the rendering of the baked material if you want to render the normal mapped object.
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Thisbox shows the name of the highlighted object in the Render To Texture Objects

To Bake List when in Individual, All Selected, or All Prepared mode.
The settings on this dialog determines which objects are listed.

Crop Alpharemoves antiaiasing
from the alpha channel.

The default projection method is
Raytrace, but you can set it to match
the UV coordinates (in this case,
both objects should have similar UV
mapping).

Also, the cage can be disabled, and
asimple offset from the surface is
used.

Projected rays can be configured to
consider the closest or farthest
intersection, and to ignore geometry
with adifferent material ID.
Include Working Model adds the
source object to thelist of objectsto
raytrace.

Sa

Projection Options

Synch All isavailable only in Individual mode. When selected,

it applies the current settings to all the other objectsin the
Objects To Bake list.

Opens the Renderer tab of the
Rendering dialog to let you set or
change the global supersampling
settings.

— Obje®g and Source:

Supersampling isimportant for
smooth edges in the Normal map.

|Teap0tD1 Synch Al
Filtering Optio:
[~ Crop Alpha Global Supersampler: Mone  Setup...

Method
’75‘ Raptrace ¢ UY Match

V¥ Use Cage foset:l‘ID.D ﬂ

r Resolve Hit

" Closest @ Furthest

[ Include \Warking Model

[~ Hit Drly Matching Material ID

V¥ Ray miss check
Ray miss color: [l

Turn on Ray Miss Check to mark
¥ raysthat do not intersect geometry
with the color specified.

— Mormal Map Space

Min Height: [70.0 o
Max Height: [T0.0 o

 word ¢ Screen " Local¥YZ @ Tangent
Tangent Dir: # O Left @ Right Y. ¢ Up @& Down
— Height Map

Butfer min Height: |U_U
Buffer max Height: |U_U

Normal maps can record the normal
direction as an absolute value in
World space, Screen, Local XYZ,

or as deviations relative to the local

coordinates or surface tangents

(defaullt).

The raytracing process can also create a Height Map and save it in the rendered image Alpha channel. The option to enable thisis found in the
NormalsMap specific Render Element Unique Settings.
Here you can optimize the range. Run the process once so the minimum and maximum distance can be recorded. These then appear on the right and used
as areference for fine-tuning the grayscale map.

Raytraced Normal Mapping creation is not an easy task. It might take a while to understand exactly
how all the aspects of this process fit together, especially since it involves interaction between many
tools. But once you understand how it works, this system is extremely flexible and powerful, and
it gives you the ability to generate all your normal maps quickly and efficiently.



Camera Map Per Pixel

This map is a new and powerful way to project maps onto a model. Specifically, it was designed to
allow matte painters to add details to a rendered image and then to bring that modified image back
into the scene.

The most powerful feature of this new map is the ability to blend different matte paintings
seamlessly into the scene, allowing for the wide background matte painting to be seen through a
panning camera.

To understand how to use this new map, we need to
look at an example. The map itself isjust a part of the
process to achieve the effect, and deconstructing the
example is the best way to learn.

Initial Setup

Thisimage represents our scene: awide background,
and a camera panning left to right.

The starting scene has only some basic procedural
texturing.

The goal isto let the matte artistsimprove it with 2D
tools, and then use their files to reconstruct the scene
background.

Sep 1

Thefirst step isto choose two or more points of view
from the panning camerathat slightly overlap. Together,
these points of view should cover the whole
background.

In our case, two points of view are enough: one at the
beginning and one at the end of the pan.

We then make two fixed clones of the camera at those
frames, enlarge their fields of view afew degrees (we'll
explain the reason for this shortly), and render two high-
resolution images from the two cameras.

Panning camerafield of view Static camera' s wider fields of view

Mask matching existing edges Blurry mask for flat surfaces

Sep 2

The second step isto create the masks, or alpha
channels, to separate the areas that each matte paint
covers,

Whenever possible, follow a hard edge of the
background model.

If thereis no edge, use a blurred mask to fade the two
matte paintings into each other. Detailsin those areas
should be patterns that can be blended.
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Sep 3

Matte painters can now take the high-resolution images
and modify them, using the masks as a guide for the
area covered and the blending areas.

If the camera s panning, but not moving in space, even
objects that appear 3D from that point of view can be
painted.

Shadows and lighting can be adjusted too.

For moving cameras, see later in this topic.

Sep 4
E Maps i With the matte paintings finished, it's now time to use
Amount Map them in the scene with Camera Map Per Pixel.
: The scene needs to be modified. All the objects that
I Ambient Color .. [100 | Honz 8 need to use the new matte must be assigned a single
||7 Diffuse Calor ... [T00 % comp diffuse [ Composite | , material: 100 percent self-illuminated, with a
I™ Specular Color . .JT00 2] ne Composite map assigned as the Diffuse map.
I~ SpecularLevel . [T00 ] Mo All the lights in the scene should be turned off or
i o T - [ deleted. Lighting is now embedded in the projected
[= Composite Parameters map.
Advanced Lighting and Exposure Control should also
SetMumber | Mumber of Maps: 2 be turned off.
Map 1:  left [ Camera Map Per Pixel | | = The Composite map will have as many maps as the
- - . matte paints (and fixed cameras) created for the scene
it & | et | CEmems i (e i) | l& coverage. Each map will be a Camera Map Per Pixel,
| using the matching camera/matte/mask elements. See
— the User Interface page for details.
Sep 5

Check the individua projection from the fina point of
view of the panning camera, looking for perfect matte
coverage and blending.

Sometimes small areas might not be covered, and the
mattes need to be redone with alarger field of view, or
aimed at adifferent location.

To avoid having to create the mattes twice, it might be a
good ideato first test the coverage with some quick
mattes, perhaps using the images with a pattern overlay.

Final Result

And here is the final result, with the two matte paints
seamlessly covering the entire background.

Note that thistool is for creating backgrounds. Other
objects in the scene are unable to cast shadows on the
self-illuminated objects.

Background scenes created thisway can be used for
compositing.




Camera Map Per Pixel

The area covered by a panning camera includes small areas not completely covered by the fixed
cameras used to create the mattes. This is why we need to render a bit more all around.

,,;ég ﬂ |

In ascene similar to our example, you can see that the left and right Increasing the static cameras' fields of view dlightly gives usthe
static cameras' fields of view do not cover what the panning camera coverage needed. With more complex camera moves, it might be
sees when it's moving between them. better to use athird static camerarather than increasing the field of

view too much.

Within certain limitations, this technique can be applied to moving cameras as well, but they add a
level of complexity.

First, since these maps are projected from the static cameras onto the scene objects, if any object is
in front of another, its projection also appears on the rearmost object. You can solve this by using
two projections and blending them behind the object in front, or by removing the front object and
then compositing.

Occluded surfaces are also a problem. Surfaces not visible from one point of view become visible
when the camera moves. You need to plan your camera projections appropriately, and might need
to use more complex masks.

You will probably find other ways to use this tool. For example, a simple box or pyramid can be
mapped by two opposed cameras placed so that two sides are visible from each camera. A moving
camera will then be able to fly around the object and see it from any direction.

But if the object is a complex model, the problems of projections of foreground objects to
background ones, or occluded surfaces can be difficult to manage, and other mapping solutions
might be better suited.
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Specify the camera and the matching texture that was | T
L . . = amera Map Parameters |
originally created using that camera for rendering.

Map Channel: |‘I ﬂ

Do not change any of the camera parameters used for the
Make sure your textures are not tiled, or they will not project Q Carmneral2 left |
Texture:

projection, otherwise it might not match the scene.
correctly.

mattel [matte_left.tga] |

[~ ZBuffer Mask: Mone |
The ZBuffer Mask is an RPF or RLA file that can be used to /
mask surfaces based on their distance from the camera. Itcan ————— | ZFudge: [0 E

help solve some specific situations.
v Mask: mask] [matte_left_alpha.tga] |

v tdask Uses the Camera Projection

[~ Remove Back Face Pixels

The Mask checkbox and slot is for the matte mask. White N
areas are visible, black areas are not. \ Angle Threshold: |31 3l

The mask can use the same projection as the texture, aswe Remove Back Face Pixels excludes the surfaces facing away
saw in the example, or use the object UV coordinates. In this from the camera. Angle Threshold setsthe angle at which the
case, the mask has to be created as a UV mapped mask with normals are considered as facing away. See the images
other techniques. below.

ey e 98 @8

In this example we see a simple map With Remove Back face Example with Angle Example with Angle
projected back into the scene objects from Pixels enabled, the projection Threshold set at 75. Threshold set at 110.
the same camerathat created the original excludes the faces on the other

texture. side of the camera.

All cameras in the scene use the same rendering aspect ratio. Make sure you render all the images
for the mattes and for the final rendering using the same ratio.
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character studio

character studio has been available as a separate plug-in for 3ds max for quite some time, and is a
mature product, currently at version 4.3. From this version of 3ds max forward, it’s included as part
of the application.

character studio is a complex system
comprised of three components: Biped,
Physique, and Crowd.

character studio adds a wealth of character-
animation functionality to 3ds max, and
has proven very successful for a variety of
users, from the big game developer to the
single user who does not have the time to
create his own character rigs.

Documentation

It’s not officially a new feature, and most
users are probably already familiar with
character studio. Extensive documentation,
samples, discussion boards exist and cover
all aspects of it.

The complexity of character studio can’t be
summed up in a few pages, and in this new
features guide we can’t cover all of its
capabilities.

If you are a new character studio user, the
next pages provide an overview of the
components and features.

For more in depth documentation, have a
look at the 3ds max 7 User Reference, where
you will find plenty of information about
the features. You can also go through the
tutorials and a case study about the crowd
system on the Tutorials CD.

Above, you see Biped, the distinctive, prefabricated character rig of character studio. It exists in two
forms: classic (in front), and skeleton, to represent the character as a volume or as more basic
structure.
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Biped
The major and most recognizable component of character studio is Biped, a generic rig for human-

like characters, but flexible enough to be customized and fit into characters of a variety of shapes,
including quadrupeds, or birds with reverse knee orientation.

The default Biped is proportioned You can attach extra objects or Biped works with different body types. Just scaleits
like an average human being. bones to the basic Biped, such as components and pose it appropriately.
these wings.

You can customize the number of Customization can go beyond simple scaling IK on both legs and arms allows for the use of
fingers on the hands and feet, the of the skeleton components. In this case, the Biped on quadrupeds. This character was designed
number of neck, spine, tail and head is reshaped to match the character’s to switch between two- and four-legged walks at
forearm segments, and other parts. head, so that you can perform accurate any time.

animation with only the skeleton visible.

Biped includes a wealth of features. The rig automatically balances itself when you bend the spine.
You can animate walks with footsteps placed on the floor. Motion capture clips can be loaded,
mixed with the powerful Motion Mixer, and edited to create new animation sequences.

| | 5 @@ T|
o To create a Biped, activate Create panel > Systems > Biped and drag in a
0¥ &L E viewport asy(?u would to create an‘; other ?llaject in 3ds,:nax. o
IStandard v[ Once the default Biped is created, you can customize it and fit it into your
character.
| = Object Type |
SutaGnd T

Bones FRiing Arra
Sunlight light

Biped
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Crowd

The Crowd system can create hordes of characters or simple objects based on specific behaviors that
you set.

When used with characters, the motion of each individual character is created by mixing specific
motion clips prepared in advance. These clips give the character the ability to turn, stop, and restart,
so that it can participate in the crowd and avoid hitting other characters.

Physique

Physique is a modifier similar to Skin, but with extra
features like tendons and bulges to better control how
the underlying skeleton affects the mesh.

It also gives you more control over the envelope
deformations.

Envelopes are affected by a set of splines, called links,
that smooth the deformation at the joints.

Physique is not required when using Biped. It’s just an
alternative skinning system. You can also use the
standard Skin modifier.

TheresMore

We’ve barely scratched the surface of character studio. There is a lot more that can be done, like
loading and cleaning motion capture data, managing clips, mixing them, and creating accurate
transitions. We invite you to read the comprehensive documentation provided in the reference and
the tutorials to find out more!



Custom Attributes

Custom Attributes have received a overhaul in this release, improving the way they are created,
managed and assigned to scene objects.

Rotation Controllers 3

Scale Controllers

-

v Parameter Editar...

v Parameter Collector... Alt+2

You will find two tools in the Animation menu: Parameter

At Editor and Parameter Collector.

“wire Parameters

Parameter Editor enhances the Add Parameter dialog from previous versions, while Parameter
Collector is a new tool.

The Add Parameter dialog is rearranged, extended, and renamed to Parameter Editor to reflect
added functionality.

It is now the place where you can create, edit and manage custom attributes for all objects.

You can now add parameters to specific animation tracks of an object, edit their appearance, and

rearrange them.

The following Parameter Types have been added:

Type

Angle

Material

Percent

String

WorldUnits

Description

A floating-point value with default range of
0.0 to 360.0.

Displays a button that opens the Material/
Map Browser to select a material or a map.
A floating-point value with default range

from 0.0 to 100.0.

Provides a text field for string input.

A floating-point value with default range
from 0.0 to 9999999.0 displayed using the
Display Unit Scale settings.

Ul

Standard spinner or slider

Material Sample

Standard spinner or slider

Shing S ample: |

Standard spinner or slider




Chapter 5: Animation

Two new Ul elements have been added for the Array parameter type: ComboBox and ListBox.

ComboBox 5 ample:

One

ComboBox

Two
Three

ListBox

LiztBiox Sample:

Two
Three

Parameter Editor is an improved version of the Add Parameter dialog. Here we describe only the

differences and the new options.

Parameter Editor =[] =]

[- Altribute I
—&dd to Type:

ISeIected Object's Base Level j
rAdd\EdithDelste

sdd | EdwDeste. | || [T

P ter Type:

IFIoat \ j
Ul Type \

ISpinner \ j

Narne: |Param1 \

\
\

\]
\

Float Ul Options

Size

( saficth [TE0 2

— Range

From: [00 2| Te:[T000 2
Default: [0.0 2

— Alignment
" Left ¢ Right # Center

Offsets: ID_Q i ID_Q

Orientation and Ticks

’7|_ ezl Ticks:

Testing Aftribute |

Param1: | 0.0 ﬂ

The selection of the level at which the custom attribute is assigned has been moved to the top.
A new level choice, Picked Track, allows you to apply a custom attribute to a specific track.

-

Selected Object's Base Level
Selected Object's Current Modifier
Selected Object's Material

Picked Track |

When Picked Track is active, the dialog below appears and allows the selection of the track.
Non-assignable tracks are unavailable.
The Pick Explicit Track button also brings up the same dialog. It'savailable also if an object is
not selected, and you can select atrack from other objectsin the scene, or global tracks.

Track View Pick

g Teapot(l

Transform : Position/HatationS cale
Puosition : Position 372
Fotation : Euler v
-[f=]# Rotation : Bezier Float
-[f=]' Rotation : Bezier Float
-[f-]Z Rotation : Bezier Float
Scale : Bezier Scale

=gk Object [Teapot]

Radiuz

Segments

Smooth

f
f
f
B Body
f
f
f

Handle

Spout

Lid

..... (& Custom_Attributes

............ ®-i Spheredl
1.

=l

Cancel

.

.

Edit/Delete opens a dial og displaying attributes for the current selection level that can be
modified or deleted. This dialog is described on the next page.
The Edit/Delete button is unavailable if no custom attributes exist for the current selection.

Offsets gives you the ability to move the control for exact positioning.



Custom Attributes

This dialog lists the attributes for the current object level or track, and works together with the

Parameters Editor.

With this dialog active, highlight the parameter you wish to edit, and then change the settings in

the Parameter Editor dialog.

The parameters shown are the ones
specified at the selection level in the
Parameter Editor dialog (Base Objects,
Current Modifier, Material, Picked
Track).

Custom Attributes for a base object are
collected in containers. You might have

An Object, later in this topic.

[- Custom Aftributes |

Left Evelid:
,| B Edit attributes/Parameters B3
FRiight E yelid: Attributes/Parameters:

==== Cuztom Attributes - 1 ===

AngrydS ad: | 200 ﬂ --- Right Evelid

Splnner - Angry/Sad

Sllder -- Left Epelid

Move the selected parameter up or down
inthelist using these arrows. The order is
the one used when displaying the
parameters on the command panel, as
seen above.

ﬂ ﬂ Accept Parameter Changes |

Delete P ‘|DeleteAIIF‘ ters |

Apply Ehanges Fieset | Cancel |

All changes (to any parameter and to the

more than one container. See Collapsing

order of the parameters) are temporary
until you click Apply Changes. Only then
are the changes applied and the command
panel updated.

Reset undoes all the changes since the
last selection of Apply Changes. The
dialog remains open.

Cancel closes the dialog. Remember to
select Apply Changes to confirm the
edits, or every change since the last
Apply Changes will be lost.

Choose the attribute to edit from the list.
The Parameter Editor displaysthe
attribute parameters and allows you to
change them.

The level to which they are assigned and
that the Parameter Type can’t be changed.
Only appearance, default values and
limits (depending on the parameter type)
are editable.

Range

Fiom (T8 2| ToT000 2

Defauk[T7 2

Right Evelic

Changes to any individual parameter are
temporary until you click Accept
Parameter Changes. This allows you to
keep the changes to that parameter and
edit another one. But changes are still not
applied to the original attributes until you
click Apply Changes.

Remember that deletions and other edits are temporary, and attributes are deleted only when you

click Apply Changes.

If you delete all parameters, the attribute container is removed as well.
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Parameter Collector is a new tool that groups custom attributes and animatable tracks, and presents

them to the user in a more meaningful way:.

You can assign custom attributes to the base object, a modifier, or a track. Working with the “raw”
custom attributes might make sense to a Technical Director creating a rig, but the animator may

want a more friendly view of those attributes: coherent, in context, and easy to use.

The Parameter Collector solves this problem by letting you group specific parameters from one or
more objects into a single dialog, rearranging, renaming, and adding notes and other features to the

individual parameters.

In thisexample, take alook at the eye rigs to the left. Each eye has custom attributes that control
the upper and lower eyelids. In the example below, we decided that only the upper eyelid
‘ attributes are important, and did not collect the lower eyelid controls.

The resulting collection presents the chosen
parameters (custom and standard) in asingle

Collection Edit Parameters  Rollout

eyelid UL_close dialog, making the animation task easier. Note
— that we have renamed the parameters.
j evelid_LL_close
B J— & Parameter Collector I [=] 3
Ieyes controls vl O |_|_"E'| >
evelid UR_cloze
—_— SENDPRESEX
| - Simplified eyes controls |

eyelid LR_close

—

Left eyelid [oD g@l
Fiight evelid [oo 2|Eg|
e ECE

J Irig color F

angry-sad

iohal controls

[+

i

B
|

J_

A Dummy object is used as areference for the eyesrigs, and can have custom
attributes that affects more than one object. In this case, the rotation of the
eyelid works together to create an angry or sad expression.

The eye material is procedural, and theiris color is determined by the red channel
of an RGB Tint map. Even though thisis not a custom attribute, it'satrack that can
be added to the collection.




Custom Attributes

The Parameter Collector dialog is where you create, manage, and use the collections. All the
collections in the scene are listed and can be selected for use or editing.

Thislist alows you to name collections and switch These three buttons create a new unnamed collection, duplicate, or delete the current one.
among them. Sets of collections can be managed from Deleting acollection that has been associated with a scene object does not removeit from
the Collection menu by associating them with scene the object, only from Parameter Collector.

objects.

The menus duplicate the toolbar options, but
also have additional options available. See
the next page for details.

& parameter Collector  [M[=]E3
-
Col®ion  Edit  Parameters Weollout

I eyes controls vl | |_|_"E'| b4
Use this toggle button to select one or more .
parameters. L E W0 ¥4 XK
Many commands act on the selected | = Simplified eyes contrals

parameters. They are identified by ayellow ]
mark in the toolbar button. Make sure your X Left evelid |D.D—§%L
selection is always correct. . _ .
You can rearrange selected parameters by it el o0 lEg
Angry-Sad [#00 :|Ed|

moving them up and down using the arrow
buttons in the toolbar. It color =
[- Additional controls |

L L 1 ™1

Use this long toggle button to select the -
current rollout.

You can reorder rollouts by dragging them . LettEpeb. Rot ID'D J%
vertically. Right Eyebr. Rot. IU.U ﬂ%

When you right-click a parameter selection
toggle, you access the Notes dialog. See

below for more information.

Thetoolbar has the most common
commands. The toolbar details are explained
below.

Each collection can have multiple rollouts.
Use them to group parameters appropriately,
break up long lists, or to separate frequently
and rarely used parameters.

When a parameter is
animated, this button is
available and gives you
accessto thecontroller keys
properties.

Notes:

You can select only onerollout at atime, but
you can select multiple controls, even on
different rollouts.

Slider and array parameters are changed into
spinners. Arrays are accessed by their integer
index only.

Multiple Edits: When on, editing a parameter also changes all the other selected parameters of a similar type. Changes are always relative for

parameters with numeric values, while they are absolute for colors.

Absolute/Relative: When on (Relative), fields are zeroed and entered values are treated as offsets from the original values.

Key Selected: When clicked, creates keyframes for all selected parameters. Available only when animating.

Reset Selected: Setsall selected numeric parameters to zero.

Move Parameter Down/Up: Moves selected parameters down or up in the list. Parameters move only within their

rollouts, and only if they have space to move to a new position.

Add To Selected Rollout: Opensthe Track View Pick dialog to select a parameter or track. Selected

parameters are added to the selected rollout.

Add To New Rollout: Like Add To Selected Rollout, but the selected parameters are added to

anew rollout.

Deletes selected parameters.

F E EI D * ‘ I:II:I':I I:II:I':I }(’K Deletes all parameters and rollouts.
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The toolbar options are also available from the menu bar, but menus also have additional tools.
Menu options are enabled or disabled depending on whether the current selection (parameters or
rollouts) is appropriate.

Collection Menu
Two important set of commands are found in this menu:

The first set shows or isolates all or just the selected keys in the track bar. These options activate the
proper track bar filters so that only desired keys are visible.

The second set associates the collection with a specific scene object and retrieves the collection. Use
these options to manage related collections and merge objects into other scenes. Collections can be
merged only when associated to a scene object.

You can specify that one particular object gathers all the collections related to a rig. When you use
Put To Object to associate the collections with an object, you can then delete them from Parameter
Collector, and retrieve them at any time by using Get From Object.

Edit Menu
Additional options include the ability to select all or none of the parameters, invert the selection, or
select all the parameter in a single rollout.

Parameters Menu
Adds the options to move a parameter up or down to the previous/next rollout, and to reset all the
parameters.

Rollout Menu

Lets you rename the selected rollout, to create a new empty rollout, or to create a new rollout and
populate it with selected parameters.

Also, you can delete a rollout and move its content to the previous or next rollout, so that the
parameters are not lost.

The Notes dialog appears when you right-click a parameter check button.

Use Parameter Name to enter anew name to be displayed for

—" the parameter in the Collector. The original name of the
parameter isthe parameter tooltip.
[V Parameter Name:
I Right eyelid
¥ URL: Use URL to enter an Internet address. Click Go to start your
I hitp:/ Juswws. discrest..comy 5401‘/ browser and go to the specified address.
v Mates:
Right upper evelid only, Lower evelid fixed.,
Use these CheCk boxesto Range -90 {fully open) to +30 {closed).
choose the fields to delete. Resting position is 0, ‘\ . .
When Déleteis clicked, the +—_ Add any note about the parameter here. Thisfield is useful to
marked fields are deleted. note the original location of the attribute, its range, and its
use.
ak. Delete | Cancel |




Custom Attributes

As we already mentioned, Parameter Collector is not limited to custom attributes. You can also add
tracks (such as Position, Rotation, Scale), colors, and specific objects attributes (such as Radius,

Segments, etc.) to the collection.

This ability makes collections more than just a way to organize custom attributes, but a way to
present all animatable parameters for one or more objects in a quick, compact and flexible user
interface. No need to traverse stacks and rigs. Everything can be organized into collections and

assigned to a single node in a rig.

When you collapse an object's modifier stack, you can maintain its custom attributes. They are
grouped into a new container. Objects can have multiple Custom Attributes containers.

LT e
Rename

Delete ficie]

Cut

Copy

Easte

Easte [rstanced
ake Unigue

Collapse To
Collapse Al

Qff in Yiewport
Off in Renderer
off

Iake Heterence

Show &ll Subtrees
Hide Al Subtrees

This new option in the modifier stack
right-click menu allows you to specify
whether custom attributes are to be
maintained and moved to the Base Object,
or deleted when an object’s stack is
collapsed.

Here is an example of an object with
multiple containers as they are displayed in

B Edit attributes/Parameters E3

Altributes/Parameters:

the Edit Attributes/Parameters dialog. Each
container hasits own set of parameters.

Selected parameters can be moved up or
down only within their container.

If acontainer is selected, you can moveit up
and down relative to the other containers.

Delete P.

ﬂ ﬂ Accept Parameter Changes

ter| Delete &l Parameters |

Apply Changes | Fieset | Cancel |

Multiple Custom Attributes
containers are also visiblein
Track View and on the
Modify panel.

-2+ Fgl Eyes Controls
[e] Transform

f Obiject [Editable Mesh]
{1 ] Master Point Controller

T

= Custom &ltributes

Left Eyelid:
Right Eyelid
Angiy/Sac[200 =

Custom_Attributes
B | Right Lower Epelid
B | Left Lower Epelid

- Custam Attributes

Right Lower Eyslid
Left Lawer Eyelid

o

The only purpose of this modifier is to act as a container for custom attributes. It’s sometime useful
to keep custom attributes for an object separate from the base object or other modifiers. For
example, you can copy and paste this modifier to other objects to quickly duplicate the custom

attributes assigned.
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Reaction Manager is a new interface for
managing interactions among different
objects.

Reactions were previously managed by
the Reactor controllers through a very
basic user interface. These controllers are
still used, but have been renamed to
Reaction controllers to avoid confusion
with reactor, the integrated dynamics
engine.

NSNS

ENONNNLN,

The new Reaction Manager solves the
problem of managing numerous reactions,
and makes the process not only easy, but
even more flexible and powerful.

SOSISTSISTST
VAV AV AVAVAVAVLY

—— 3 = You can start Reaction Manager from the

' ' Animation menu. The Reaction Manager
dialog handles all the reactions in the
scene from a single location.

A reaction is a way to affect one parameter by changes made in another. The controlling parameter
belongs to the master object, and is managed by the user. The affected parameters belong to slave
objects, and their controllers are replaced by Reaction controllers (Position Reaction, Rotation
Reaction, Scale reaction, Float Reaction, and Point3 Reaction) and automatically managed.

You can use a single master parameter to control parameters of any number of different slave
parameters. Each combination of master/slaves is a reaction. The user then defines additional
states for each reaction by setting the master/slave parameters and recording specific sets of values.
Every time the master assumes that value, the slaves assume the recorded set of values, and the
interpolation is managed automatically.

Reaction Manager provides a unified interface that allows you to view, edit, and manage all these
potentially complex interactions. In Reaction Manager you work with objects and parameters only.
Controllers are automatically assigned, reactions and states are grouped appropriately, every
parameter relationship can be fine-tuned, and interpolation can be customized.

The best way to understand Reaction Manager is to analyze a scene. The following example uses
the crane scene from the opening illustration. The Reference and the Tutorials have more examples.



Reaction Manager

To position the hook over a platform, the crane needs to assume a specific combination of positions:
arm rotation, slider position on the arm, and hook elevation.

To automate the animation process, we decided that the slider position and the hook elevation can
be calculated based on the arm rotation. If that can be automated, the user needs only to animate
one parameter.

This is an excellent opportunity for using reactions. Use the arm rotation as the master, and the
slider position and hook elevation can be driven by the rotation of the arm.

The arm rotation around its Z axis becomes the
master parameter. The slider Y position and the
hook Z position will be the Slaves.

The three illustrations show the states. Each state
isarecord of the correct position of slider and
hook for a specific arm rotation to position the
hook over aplatform.

Once the states have been recorded, you can test the reaction by changing the master parameter,
either interactively or by animating it.

By default, the interpolation between the recorded values is linear. Reaction Manager provides a
curve editor to customize the interpolation.

Here you can see how the edited interpolation g vl
graphs affect the trgjectories of the slider and the =

hook, giving them a more natural motion, 7
especially when raising the hook above the K
platform before lowering it into the right
position.

Slider Graph and trajectory Hook Graph and trajectory

N/
RV

Now we can look at the Reaction Manager user interface using this sample scene to see how it
works. Read the Reference for a more detailed description of the user interface, since there are many
controls and right-click menus available that are not described here.
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The Master objects need to be added first using
the black “+” button. Click “+” and then select
the object from the viewport or the selection
dialog. A cascade menu appearsallowing you to
select the master object parameter track.

Master

Once the master object/track isin thelist,
highlight it to enable the gray and white “+”
buttons to add one or more slaves. Use the
cascade menu again to select the slave object
parameter track. The gray button lets you pick
the objects and the white one button adds all the
objects currently selected.

Slaves

HR _.ction ' fanager

The Reactionslist shows the available reactions
in the scene (al, or just the ones relative to the
selected objects if Show Selected is enabled).
Each reaction is a group of one master and one
or more slaves. Each item shows the object/
track used by the reaction, the time range in
which the reaction is enabled, and if the curve
graph is enabled for that value.

Use Create Mode to set the objectsin the correct
positions, and then create a new state (arrow
buttons). The state is created for the master/
slave tracks currently selected in the Reactions
list, so make sure your selection is aways
correct.

Create Mode is necessary since tracks using the
Reaction controllers cannot be edited normally

+ &+ | X Show Slected |
Feactions ’ /I/Start | End | Curve
— Crane Rotation / £ Faotation ’ 0 100
Slider /%" Position 0 100 b
Hook /2 Position 0 100 b
1]

R Edit Mode M

-100

e

L

Dirag vertically in Edit window to scale o] I

€ R 2| Ll &

-—=_

3

&l |

States | Walue | Strength | Influence | Falloff
— State03 5.031

Slider /%" Position 53019 /

Haok / Z Pasition 70,336 1
— State04 -28.277

Slider /%" Position -67.873

Hook /2 Position -140.950
— State05 -85.185

Slider /%" Position -36.573

Hook /2 Position -124.554
1] 1]
$. I8 X |

|-1.5 |-1.25 |-1.0 |-0.75 |-0.5 |-0.25 |0.0 [=

and their values are controlled automatically.

Edit Mode allows you to select a state from the

| _— Stateslist and change the objects/tracks values.
When in this mode, selecting a state sets the
slave objectg/tracks as defined in the state. The
master object remains unaffected.

The States list shows all the available states for
the current reaction.

Note that a new state is created automatically
when slaves are added. Make sure your objects
are set up correctly in advance, so that the state
created is usable, otherwise edit or delete it.

| Editing values for atrack in the States list can
be done by moving/setting the track and editing
the object in the viewport, or by changing
values directly in this table.
Click avalue and drag the mouse up or down to
increase/decrease it, or double-click to typeit.

The curve editor shows the graphs for the tracks

—————— selected in the Reactions list. Each key
represents a state. The horizontal and vertical
axes represent the master and slaves,

respectively.

Reactions are easy to manage once you understand how Reaction Manager works. They provide
system to drive dependent values that is more powerful and flexible than expressions and
parameter wiring. In many cases, reactions can also replace scripting.



Expose TM Helper

This new helper object gives you access to non-keyed node transform information (like IK or
Constraints controlled nodes). You can use the values it exposes in expressions or MAXScript

procedures.

Objects whose transforms are handled by constraints are non-keyed, and therefore not directly
accessible through the node. This helper gives you access to them in an easy and organized way.

Once you create the helper, go to the Modify [ Parameters | o
panel to enable the node selection. You cannot Objects——————————— You can use the parent or another object in the
enable it from the Create panel. Expoze Node: scene as the reference object. The reference
Objectat object is the base from which the local
transforms are cal culated.
Local Reference Mode: "
Click to select the object whose transforms you o Bt
want to expose. mr e
— Rotation————— H A H o
Choose the order in which each axis rotation
Euler Order: ‘/ Euler value is evaluated. Rotation values
This panel displays all the exposed values. X Order: |#vZ vl T depend on the order in which the axes are
When the Display Exposed Vaues optionison, ) __[><YZ = evaluated.
values are updated interactively and can be 7 e
monitored if you pin the stack display on the zoer[¥2 |
Modify panel. [ Stip U Scale
r Timing This option affects only the values exposed by
[~ Use Time Difset the helper. Non-uniform scale values are
W Erposed¥alues | Offset [T 2] \ ignored. The node, however, still uses them.
v Display Exposed Values
r Local Euler Angles E Display |
% [3375 | M| You can enable and specify atime offset (in
v [E57 | M| ™ Center Marker frames) for the returned transform values.
z [Tz M| [~ iz Tripod
“warld Euler Angl o Fiov:
orld Euler Angles I Box ‘ ) ) )
% [3375 | M| ; The helper object appears as a point helper in
v [EET | M Size: [200 2 the viewport. The display options are the same.
z [Tz M| [ Constant Screen Size
[ Draw On Top
r Local Position
w [317E M|
v [31143 | M|
z [oo M‘
World Position—————— \ The M button to the right of each value copies to the clipboard the MAX Script code that access that
w [F073 | M| value.You can then pasteit into your scripts. Below is a sample of the MAX Script code for each value:
¥: [-30767 | M|
- Il $ExposeTransformO1.loca EulerX $ExposeTransform01.worldPositionX
T e $ExposeTransformO1.loca EulerY $ExposeTransformOl1.worldPositionY
Length [TE377 M) $EXxposeTransformO1.loca EulerZ $EXxposeTransformO1.worldPositionZ
Width: [25523 " M| $ExposeTransform0l.worldEulerX $ExposeTransform01.worldBoundingBoxL ength
Height: [T7367 M| $ExposeTransform0Ol.worldEulerY $EXxposeTransform01.worldBoundingBoxWidth
$ExposeTransform01.worldEulerZ $ExposeTransformO1.worldBoundingBoxHeight
Distance To Reference
[4065 M| $EXxposeTransformO1.local PositionX $EXxposeTransformO1.distance
fgl] $ExposeTransformO1.local PositionY $ExposeTransformOl.angle
s $ExposeTransform01.local PositionZ
[Z7 023 M| P
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mental ray

3ds max 7 includes an update of the mental ray rendering software, to the new version 3.3. Several
new features have been added, and a lot of improvements have been made to the user interface to
take advantage of these new features and to streamline and simplify the workflow for global
illumination.

Physically Accurate Global Illumination

One of the main goals of this update was to make global illumination physically accurate and easy
to set up.

The above scene uses photometric lights, self-illuminated objects, and materials with various properties. The global illumination solution
was created using radiosity, which isaphysically accurate system. The goal isto have mental ray render the same scene and obtain similar
results, with no manual adjustments.

Above is the same scene rendered with mental ray, using photons for the global illumination solution. No changes were made to the scene,
and only minor adjustments were made to the rendering settings. Note that the images are similar in brightness, colors and most of the
global illumination details, but they are not identical since the two global illumination methods are based on very different approaches.

Photometric lights are necessary to achieve accurate global illumination. Standard light energy
might need manual adjustments.



mental ray

The user interface has been reorganized and changed to make it easier to set up a scene for global
illumination. You no longer need to deal with most technicalities and individual settings. The user
interface changes are presented on the following pages, but first, let’s explain some of the
improvements made to various aspects of the mental ray renderer integration.

Settings for the photon emission for each scene light are now automatically adjusted based on the
light’s individual characteristics, such as intensity and distribution. This guarantees good global
illumination result using only the default values.

Photons Distribution

3ds max 6 3ds max 7

Previously, photon distribution was spread uniformly, and photon Now photons have the same energy, but their density changes based
energy was adjusted based on the light intensity in that particular on the light intensity. More photons are emitted where the light is
direction. In the above example, a photometric light with a custom more intense. This new approach gives better results by improving
web distribution shows how photon energy is lower near the edges, the photons’ effectiveness where it's needed most.

and how the photons are evenly distributed on the surface.

Number of Photons
Lights now emit different numbers of photons based on their intensity. Stronger lights emit many
more photons than dim lights. The user needs to set only an average number of photons per light.

Previously the default number of photons for dim and bright lights Bright lights are now set to emit more photons than dim lights,
was the same. improving the global illumination accuracy for the lights with more
influence.

Both GI and Caustic photons are affected by these changes.
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Photon Energy

When using photometric lights, the photon energy is automatically calculated. Standard lights still
need to be adjusted manually. As always, it’s useful to remember that all these values depend on
the correct System Unit setup, and assume that models have real-world sizes.

Manual Settings Override
It’s always possible to manually override the settings for each light using multipliers to increase or
decrease the automatic values, or by assigning exact values.

Materials
Improvements let standard materials influence indirect light accurately, based on their surface
color, reflectivity, transparency, and translucency.

Light Analysis

Logarithmic Exposure Control and Pseudo Color Exposure Control are fully supported. High
Dynamic Range output has physically correct values, and can be used for analysis with Radiance
tools.

Motion Blur

Lights and Cameras can now be set to generate object motion blur from the Object Properties
dialog, like regular geometry.

With Object Motion Blur enabled, amoving light generates blurred shadows as shown above, while amoving camerablurs everything
in the scene, as shown on the right.

Note that motion blur properties for lights and cameras have no effect in the Scanline renderer.



mental ray

The mental ray Shadow Map functionality now supports object transparency and can coexist with
caustics in the same scene. Previously, enabling caustics would disable transparent shadows and
transparency was managed by caustics alone.

When enabling transparent shadows, the map generated adds a Z-Depth dimension, and layers are
used at different depths to manage the transparency.

A specific distance value is used to separate those layers, and objects closer than that value are
considered as one. The default value is 0, and that layer distance is automatically calculated.

1] 4 2 4 8 4 @ 4 1) Transparent Shadows disabled (default)

2) Transparent Shadows and Color support enabled.
3) A small distance value merges two of the three surfaces.
4) A higher distance value merges all three surfaces.

— ~ " = Merging surfaces is away to optimize the map memory usage by
~— ~— ~— ~— limiting the number of layers that can be created if many small
objects are present in the scene.

The ability to have transparent shadows together with caustics in the same scene lets you select
which objects should use caustics and which ones are better using transparent shadows. Shape,
size, importance or visibility of the object in the scene, rendering time, memory usage, are all things
that should be considered.

Example of transparent shadows with colors enabled. This Caustics for transparency should be used for objects that are not flat. Unlike
option is the best and fastest for flat, transparent objects. The transparent shadows, caustics are refracted. The glass above is actually bumpy,
shadow color is taken from the standard material Filter Color and affects caustics, but rendering time is longer with caustics. Transparent
map. Shadow might provide agood alternative if the glassis a background object.

An option to keep the legacy behavior of disabling transparent shadows when turning on caustics
has been added to maintain compatibility.
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Final Gather Filter

A Filter option in Final Gather now averages the number of samples to smooth the grainy effects
that some surfaces might exhibit.

Certain conditions can generate uneven lighting of surfaces when using Final Gather.
Increasing the number of samples helps, but it also slows down rendering considerably.
Using Filter to average neighbor samples allows for a smoother result as seen in the
lower image, but with less impact to the processing time.

Automatic Environment Physical Scale

Using the Physical Scale value of the Logarithmic Exposure Control no longer affects reflections
and refractions of the Environment Map when it’s excluded from processing.

Even if the Environment Map was excluded from processing in Now, reflections and refractions are processes correctly. Self-
the Logarithmic Exposure Control, as we can seein the illuminated objects continued to be affected by the Physical Scale
background, reflections and refractions were processed anyway value, as expected.

causing unrealistic results.

Incremental Echo

When exporting an animation to .mi you can choose to save one single file instead of one file per
frame. A single file is easier to manage and is much smaller because it records only the changes
between frames.

IES Sun

IES Sun is now supported and energy values are assigned appropriately.



The following pages explain the changes to the mental ray rendering dialog tabs and other dialogs

mental ray

made to support the new global illumination workflow and new features.

The long Indirect Illumination rollout has been split into two: Caustics and Global Illumination

controls on one rollout, and Final Gather on another.

Caustics and Global lllumination [Gl]

| Some items have been renamed. Most of the renamed items reflect the new

logic for managing photons automatically or to make them more consistent
with the rest of the parameters. Renamed items are not listed here unless their
functionality has changed.

A new filter is available: Gauss.

r Caustic:
¥ Enable
b aximum Mum. Photons per S ample: oo ﬂ
[~ Maximum 5 ampling Fadius: [0 =
Filter: Box © 4&3&@8!——'—1——17—2;

V¥ Opaque Shadows when Caustics are Enabled

-

[ This option disables Transparent Shadows when Caustics is enabled. Disable

r— Global lllumination [Gl]
¥ Enable

itif you want to use both transparent shadows and caustics in the scene.

Managing maps has been redesigned and made consistent across the menta
ray dialogs. Turn on Rebuild to recal culate the maps every time. Specify afile

name with the Browse button (“...”) to make Use File available.
With afile name specified and Use File on, thefileiswritten if Rebuild is on;
otherwise, thefileis loaded.

b aximum Mum. Photons per S ample: RO0 ﬂ

I~ Maximum S ampling Radius: |‘I.D ﬂ
r Wolurmne:

b aximum Mum. Photons per S ample: |‘IDD ﬂ

I~ Maximum S ampling Radius: |‘I.D ﬂ
r— Photon kap

V¥ Rebuild (Do Not Re-Use Cache)

I~ sz File _I x

The Delete button deletes the specified file.

— Trace Depth

Max. Depth: |5 ﬂ Max. Reflections: |5 ﬂ
Max. Refractions: |5 ﬂ

‘/Trace Depth parameters have been renamed and rearranged for consistency
and to highlight the importance of the Max Depth value (previously “Sum”).

r Light Propertie:
Average Caustic Phatons per Light: 10000 ﬂ
Average Gl Photong per Light: 10000 ﬂ
Global Energy Multiplier: 1.0 =
Decay: 2.0 ﬂ

This group replaces the Global Light Properties group, and reflects the
changes implemented in the way photons are distributed. Now, you specify an
average number of photons per light. The actual value for each light is higher
or lower, depending on the light intensity and distribution.

Global Energy isnow amultiplier that increases or decreases the illumination
effect for lights managed automatically throughout the scene.

— Geometry Propertie:
[~ All Objects Generate & Receive Gl and Caustics

Use this option to specify sampling radii in pixelsinstead of scene units.

[- Final Gather |
r Final Gather
f¥—Enabte P Radiiin Pixels
Samples: IW ﬂ ™ Radius: IT ﬂ
Filter: [T 2 Hin Radus[07 | 2]

/

The new Filter option averages the Final Gather samples. The higher the
value, the smoother the result, but small lighting details might be lost. See the
illustrations on the previous pages.

Managing maps has been redesigned and made consistent across all mental
ray dialogs. See the Photons Map explanation, above, for details.

Trace Depth parameters are renamed and rearranged (as with photons tracing). /

v

[~ Fast Lookup [Slower GI)

[~ Preview [Mo Precalculations)

r Final Gather bap

V¥ Rebuild (Do Not Re-Use Cache)

I UseFie .|

bal
— Trace Depth

Max. Depth: |5 ﬂ Max. Reflections: |5 ﬂ
Max. Refractions: |5 ﬂ

[~ Use Falloff [Lirmits Ray Distance)
Start: |U.U ﬂ |D.D ﬂ

Stop:




Chapter 6: Rendering

The Rendering Algorithms rollout has been redesigned to make some of the
options more clear. Each algorithm (Scanline and Ray Tracing) now has its [- Rendering Algorithms

own group and options.

The previous Scanline Method option is renamed to Use Rapid Mation Blur /" el o
N utomatc. =

Algorithm.

The new Sample per Pixel and Time Samples parameters let you fine-tune

rapid motion blurring.

New parameters are available for the Grid raytrace accel eration method. These

are the grid Size, Depth, and Resolution parameters.

Trace Depth parameters have been renamed and rearranged (as with the

photon and final gather tracing).

A new option lets you apply motion blur to all objects in the scene.

Managing maps has been redesigned and made consistent across all mental Shadaw Map
ray dialogs. See the Photon Map explanation on the previous page for details. \ [ Ensble Gl (st

The Max. Displace default value has been lowered to 20.0. Setting this too - Displacement
high can cause rough displacement and excessive memory usage. Try to keep \ ¥ View

this value just a bit above the maximum displacement

used in the scene.

Memory Option:
[ Use Placeholder Objects  Memary Limit:|1538 - ME
[~ Conserve Memary [~ Manage Maps

/

Export ta .mi File

[V Export on Render v Un-compressed
[ Incremental [Single File]

;IE:\fiIes\finalscene.mi

.

r Scanline
¥ Enable
V¥ Use Rapid Mation Blur &lgorithm

Time 5 amples: 1 ﬂ

- Ray Tracing
¥ Enable
[ Use Autovolume
 Raptrace Acceleration

~ Method: Grid &
Size: 128 ﬂ Resolution: |D ﬂ
Depth: 2 ﬂ

 Trace Depth

4k

— P | Max Depth |B ﬂ Max. Reflections: |B J
Max. Refractions: |B J

4k

r Mation Blur
¥ Enable

Shutter: |‘I.D ﬂ Mation Segments: |‘I ﬂ

[V Blur &l Objects

Shadows & Displacement |

r Shado

¥ Enable Mode: ISimpIe 'l

V¥ Rebuild (Do Not Re-Use Cache)

I UseFie . | |

Max. Displace: |2D.D ﬂ Max. Level: |B ﬂ

\r Edge Length: |2.D ﬂpixels

When Manage Maps is on, mental ray reads the maps from disk. When off,
maps are read from memory.

When maps are read from memory, plug-ins can change them, and mental ray
recognizes the changes.

Thisisan advanced feature. Please refer to the reference for more information
on some of itslimitations.

Turn on Incremental (Single File) to use incremental echo when saving an
animated file. This means that instead of saving afile per frame, 3ds max
saves asingle file that records only the changes from frame to frame.



Processing Panel (continued)

( (

Fiender Elements Mapping

[ Render Final Image [~ Skip Maps and Testures

[- Diagnostics |
isual
¥ Enable
 Sampling Rate
¢ Coordinate Space Object - Size:l‘I.D = ]
£ Phaton Density =
s
" BSP W p
@& Final Gather

mental ray | 89

Skip Maps and Textures disables all maps and textures for all materials. This

/ is useful when materials prevent you from seeing clearly the lighting of a

scene and the effects of indirect light.

A new diagnostic tool gives you details about
Final Gather. Initial final gather points are
shown as green dots, and render-time points
appear as red dots.

Lights mental ray Shadow Map Rollout

Enable Transparent Shadows for the menta ray
Shadow Map. Check the previous pages for
explanations and examples.

The Merge Distance parameter defines the
Z-Depth threshold for surfaces to be considered
separately.

Set a higher Samples per Pixel value to increase the
shadow map quality.

- mental ray Shadow Map |

Map Size: 512 =
Sample Range: [0.01 ﬂ
Samples: 4 =

Tranzparent Shadows
¥ Enable [v Colar
Merge Dist.: |D.D
Samp./Fizel: |4 ﬂ

T Colorsin atransparent material can be used or

ignored.

Lights mental ray Indirect Illumination Rollout

With this option on, alight's photon and energy values
are calculated automatically, based on the light's
parameters and the global scene settings. See the
previous pages for descriptions of the new way that
energy and photons are managed.

' N

4

Fine-tuning is always possible by using the multipliers
to change the influence of thelight, or by disabling the
automatic assignments and assigning exact values.

[ mental ray Indirect lumination |

Manual Settings now let you apply acolor filter to the
photon energy.

L — Automatically Calculate

¥ Energy and Phaotons

r Global Multipliers
Energy: o =
Caustic Photons: Ti
Gl Phatons: [0 =
r fanual Settings——————
o &
Erergy: 50000.0 | <
[ecay 20 =
Caustic Phaotans: [10000 | 7
Gl Photans: 10000 |5

M essages

When photons are assigned to lights automatically, the mental ray Messages dialog reports the
assigned values for each light. This information can be used to adjust multipliers and fine-tune the

scene.



Chapter 6: Rendering

A few mental ray materials (phenomena) and maps (shaders) have been added.

The new materials take advantage of a new shader for subsurface
scattering, also known as SSS. In this example we see SSSin
action on a translucent object. T

Lights enters an object and
is scattered inside the
/ material. Points on other
/ surfaces arelit up from the

inside, depending on their
distance and other material
properties.

Subsurface scattering results from light being scattered under the
surface of atranslucent object, as seen in some type of stones or the
human skin.

SSS Fast Material: A generic, highly customizable material for translucent objects.

SSS Physical Material: A more sophisticated material for SSS effects.

SSS Fast Skin Material: A shader designed specifically for simulating the look of human skin, with
subsurface scattering on multiple layers.

SSS Fast Skin Material+Displace: Like the Fast Skin material, but with support for displacement.

Ambient/Reflective Occlusion: A raytraced map that samples the environment from the object
surface, and calculates how much of the environment is visible or occluded by geometry. By
default, the map generates a grayscale proportional to the amount of occlusion.

These highlighted areas are the
parts of environment not visible
from the specific point on the
surface. The more environment
that is occluded, the darker the
surface (using the default black
to white scale).

To determine the occlusion
value, sample rays are traced
from each surface point. The
number of samplesis one of the

Occlusion map for a complex model. Occlusion is calculated for each point of the surface most important parameters for
rendered. this shader.




Render Shortcuts

This new toolbar gives you the power to create three custom three rendering presets. Just
SHIFT+click one of the three buttons (A,B,C) to save the current rendering settings, and then simply
click a button to recall its settings.

When you save the current settings, 3ds max assigns the presets to the file that corresponds to the
button (a.rps, b.rps, c.rps) and adds it to the list of presets. Like all other rendering preset files, these

rendering preset files are global, not specific to the scene.

Customize...

v Command Panel

v Main Toolbar
Axis Constraints
Layers
reactar

v Eutras

The new toolbar is activated from
the Customize Display right-click
menu.

SHIFT+click oneof the A, B, C presetsto

save the current rendering settings.

Thetoolbar gives you access to all the Rendering Presets. Saved settings for the
A.B,C shortcuts will appear in thislist too.

Click one of the A, B, C presetsto
quickly recall the saved settings.

Adzmax. scanline. no. advanced lighting. draft
Adzmax. scanline. no. advanced.lighting. high
Adzmax. scanline. radiosity. draft

Adzmax. scanline. radiosity. high

mental.ray. hidden, line. contours
mental.ray. no. gi.draft

mental.ray. no.gi.high

Load Preset ...
Save Preset ...

Recalling an a, b, ¢ shortcut setting using the A, B, C
buttons does not bring up the Presets Categories
dialog. To load a preset not assigned to a button, use
the drop-down list.

The Environment and Effects panel settings are not saved or restored.



Chapter 6: Rendering

There are a few changes and additions to Render To Texture. The major change is the integration of
the Projection modifier to allow for the creation of Normal maps. Other improvements include a
new render element to create height maps, better options to manage existing UV mappings,
support for sub-objects, and small user-interface improvements.

General

Seftings |

— Output

Path: [C:hcatalpstimages
I™ Skip Existing Files

v Rendered Frame Window

]

— Render Setting:

[ Mebwork Rendsr

Setup...

All the optionsin this group are
related to the use of Render To Texture
and the Projection modifier for the
creation for Normal maps.

See the Norma Maps topic in this
guide for more information and a
description of these optionsin their
proper context.

Choose the type of mapping for the
selection. You can reuse the existing
mapping, or force a new automatic
unwrap.

Sub-object selections are now
supported, and can be unwrapped
individually.

Automatic Mapping |

— Automatic Unwrap Mapping
v Rotate Clusters
[ Fill Hales

Thiesheld &ngle: [45.0 =

Spacing: |D.D2 ﬂ

—Automatic Map Size

Scale: |D.D‘I ﬂ

[~ Mearest power of 2

Mir: |32—ﬂ
Max:lWﬂ

The Automatic Unwrap Mapping settings have been removed from the General
Settings rollout, and now have their own rollout.

Objects to Bake |

M ame

Object Sub-Object Edge
Channel Channel Padding

Teapotd

[V Enabled

[

Selected Object Setting:

3 2

Fadding: |2_ ﬂ /

r— Projection apping

¥ Object Level

[~ Enabled I[No Projection Modifier] 'l Fick... | Optiong...

& PuttoBaked Material € Fut to Baked fMaterial

¥ Sub-Object Levels

@ FullSize ¢ Proportional
b apping Coordinate:
Object: ¢ Use Existing Channel _I—A
@ Use Automatic Unwrap i J
Sub-Objects: € Use Existing Channel _I—A
—V] & sz Automatic Unwrap Chrarint| ] J
Clear Unwrappers
 Individual ® AllSelected ¢ All Prepared

The Channel option has moved to the
Mapping Coordinates group.

The new Mapping Coordinates group
improves the way unwrapping is
handled.



Render To Texture

The new HeightMap texture element creates a grayscale image
based on the data collected by the Projection modifier.

To fully understand this feature, read the Normal Maps topic in
this guide. Basically, the Projection modifier is used to collect
data about a high-polygon, detailed object mesh, and then
simulate the details on a low-polygon mesh. That data contains
the necessary information to create the HeightMap.

The HeightMap element does not have any parameter. The
Minimum and Maximum height limits are part of the Projection
modifier, and can be set in the Options dialog, available in the
Projection Mapping group.

)
+
Jr

The HeightMap can be used as a bump or displacement map.

In 3ds max 7, you can use Render To Texture with the mental ray renderer. The steps to render to
texture are the same as using the default Scanline renderer. However, you should be aware that
Distributed Bucket Rendering (DBR) is not supported and a progress dialog is displayed instead of
the Rendered Frame dialog.

The top bar shows the overall progress for all the objects being processed. Use Cancel to abort the
process.

mental ray - Render to Texture

Total Progress: 73.2% (B0 of 82 objects done, 2 objects in progress]

Current Task:  RTT: 36.6% of object 'TeapotD|GeomObject{MeshD0)!

—‘

The bottom bar shows the progress of the current task for each object.

This process is multi-threaded and each object is assigned to one processor, making it much faster
on computers with multiple processors.

Network Rendering is supported, as is Normal Mapping creation.



