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The 3ds max 6 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 6 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

User Interfface Changes

In this first chapter, you will find a summary of the most important changes to the user interface.
Some common tools will be introduced as well.

A new foolbar and a new menu On the menu bar, the Create and Modifiers The Layer Manager dialog
have been added with all the menus have been updated. See more about has been improved: it is now
reactor® 2 functionality. See menus in the following pages. modeless, and can be started
reactor 2 later in this guide. directly from the main toolbar.

(5 ALL_dsy_06th.max - 3ds max 6 - Stand-alone Licer. STk The Draft option has been

Fie Edif Joos Group Views Create Modiier ter Reactor Arimation Graph Editors Ben MAXScipt Help

removed from the rendering
flyout. Render Presets replace
SR I and enhance that
(0> % & o % N .
T functionality. See the
e Rendering Dialogs topic.

1621550 . o 14U Aal jiﬂ\k\(\&«-’g\%m e SiEE RS Jo

Many new architectural
objects and functionality
have been added to provide
full compatibility with other
Autodesk® architectural
applications.

Two new Set Key filters have
been added: All and Other.

2
e
E' 2

Lers )
T [© b e 0o & #&‘ﬁ @

l

e Render Presets are also
?l'rrﬁmmm\/H\HH%HHHngm\Hmymgp\m%u ““Sg“‘up”“%““Bh““gg““gkjnm e e: available on the Extras

‘%ama\m\@mw@%&@z&@\wwa%dmmm—@@w

r
r
r
r

[ [2obicsekesd 8 BI¥[ ¥ =z [Gid=100 ﬂAulaKeylSe\ecled EIRC) ...\»1 1A BEE toolbar. They let you switch
' / |[EECRE Dl D o ] e Y settings quickly without
opening the Render Scene
dialog.
The Layers toolbar has been simplified because of The new AutoGrid button in the Extras toolbar lets you
improvements to the layers workflow and the Layer enable AutoGrid while dragging i-drop® objects, like
Manager. See the Layer Manager topic. luminaires, from Web sites.
DirectX 9

Support for DirectX® 9 has been added. This enables real-time viewport preview of DirectX 9
shaders. The .fx shader file format is supported and FX files can be loaded directly. See the online
reference for more information.
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Menus

The most important changes to the main menus are listed here, as well as some of the tools they
access. Be sure to follow references to other topics in this guide for additional information.

File Menu
[ Fie The “history list” of recently files loaded has been moved to a
Nesw... Ctrl+M submenu, so more entries can be handled without confusion.
Reset You can set the maximum number of list entries in the
Open... Ctrl+0 Preferences dialog.

Open A b 1 CAscenesharchivehold_housze.max
2 Chsceneshtutorialsirigme0T. max

Save Chrl+5 .

3 CAsceneshanimations walk_cycle. max
Save As... PR

4 C:Asceneshanimationshjump. max
Save Copy As...

Saye Selected \‘\
Save Copy As saves the current scene to a new file with a different name, but without

changing the name of the current scene, This is useful for creating snapshots of the current
scene.

Tools Menu

The new modeless Layer Manager dialog can be started from here, too. See the
Tools Layer Manager topic in this guide.
Tranzform Type-ln...  F12

Sl e These three utilities, previously accessible only from the Utilities panel, have been
Display Floater... / added to the menu for easier access.
Layer Manager...
Light Lister...
Hdirrar. .. .
A Grab Viewport captures the current

may... .

) viewport and lefs you add a label. The
Align... Alted, N N .
Snapshat captured image is then displayed and can
Spacing Tool,. Shiftsl be saved in any image file format.
Mormal Align... Alt+H
Align Camera
Align ta View...
Flace Highlight Chil+H
[salate Selection At
Fiename Objects... ‘ ] L

}

Azszign Vertex Colors...

Color Clipboard...
Camera Match...

Grab Viewpart...

| 1 Dbiect Selected

s DS, "Dist: 37.8917 | Dist: 37.931 Delta%: 30.851 Deka'Y: -22.169 Deha Z: 0.0
Channel Infa...
Measure Distance is a quick measurement tool that reports the distance
between two points in the scene. The result is displayed in the Mini Listener, at

the lower left of the main window, and in the prompt line. Use Snaps fo measure
adistance in 3D space.

Channel Info is a powerful new tool for channels manipulation. For more
information, see Channel Info in this guide.
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Group Menu

zembl Azzemble
Dizazsemble *\

Open
[Eloze

Sttach
efach

Explode

At the end of the Group menu, a new submenu has been added for Assembly
objects. Assemblies are groups of objects with a special header that can hold
custom attributes usable by the assembly components.

The Character Assembly is based on this tfechnology and has its own menu.

For architectural use, we provide a Luminaire assembly. Luminaires can be used to assemble lights and
geometry and to provide controls; for example, fo dim all the lights in the assembly. Luminaires were
introduced in Autodesk VIZ 4.

IK can be used to orient the lights, and

assemblies can be inserted info ascene T~ =
from Web pages using the i-drop A
technology. 7

)|
-
¥

Views Menu

Show Dependencies

Create Camera Fram Yiew Cirl+C
Ldd Default Lights to Scene

Redraw All Views

There’s been only one change to the Views menu: Create Camera From View

replaces the Match Camera To View command. This saves you the step of

creating a camera first. It also automatically sets the viewport to the new
camera view.

If you choose this tool with a camera already selected, this works as in previous

versions of the software, repositioning the selected camera rather than creating
anew one.

Graph Editors Menu

Graph Editors

Track View - Curve Editor...

The new Particle Flow system has an
editor specifically for particle
behavior. You can access this editor
directly from here without needing
to select the particle-system gizmo

Track View - Dope Sheet. ..
Mew Track View...

[elete Track wisw..
Saved Track Yiews

-

Mew Schematic Yiew... and start it from the Modify panel.
[relete Sehematic biew...
Saved Schematic Views » For information on this new particle

system, see the Particle Flow topic in
Particle Yiew E this guide.

B spee 01 (along lcon Arrow)
Rotation 01 (World Space)

Display 01 (Geametry)
Force 01 (Graviyot)
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Rendering Menu

FRendering The mental ray® messages window appears automatically when error messages
Fiender... 2l are issued during a mental ray rendering. By default, it doesn’t open when
Erwdironmert... 3 warnings occur. To open it and check for warnings, just choose this command.
Effects...

Advanced Lighting 3

Fender Ta Texture... 1}

Faytracer Seftings...

Raytrace Global Include/Exclude... Panorama Exporter is a utility that creates 360-
% degree views of the current scene. For more

mental iy Message Window... information, see the Panorama Exporter topic in

ActiveShade Floater... this QUIde'

ActiveShade Viewport

I aterial Editor... 4
Material/tap Browser...

WS (et Print Size Wizard helps you calculate the size, in . .

T -— / pixels of renderings, based on the desired N NNy
resolution and print size. See the Print Size Wizard X

Panarama Exporter... / topic in this guide. 8 »%

Frint Size Wizard... E

Rk Player...

The Rendered Frame Window

Note that the Virtual Frame Buffer has been
renamed Rendered Frame Window.

ra03, frame 0 (1:1)

No functionality has been changed, only the
name. Be aware of this change when reading the
documentation.

Other Changes

Preferences Dialog

The Advanced Lighting panel is replaced by the Radiosity panel. Some of the options have
changed. A mental ray panel has been added. It contains options to enable extended features and
to control the Messages Window.

Configure Paths Dialog
The Bitmaps/Photometric panel has been renamed External Files.
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The Object Properties dialog has been rearranged, with a the addition of a few new options.

mental ray Fendering Control
[ Generate Caustics
¥ Receive Caustics
v Generate Global llumination

The mental ray panel is not new, but in 3ds max 6, mental ray is available to all users, by
default. It contains options for setting an object’s behavior with respect to global
illumination and caustic photons.

¥ Receive Global llurination

Object Properties

No changes to the Object

Information group. General | Adv. Lighting |

\— Obiject Infarmation
Mame: I Sphereld

Dimensions: = [41.032

mental ray | Uszer Defined |

Parent: [Scene oot

: |41.032 Material Mame: Mane
Z:41.032

Murm. Children: |0

. Note that the Display
e 2 In Group/dssembly: |Mone

Properties, Rendering

Objects can now be
hidden or frozen here.

You can now display the
Map Channel colors.
When you chose this
option, you can set the
Map Channel number to
one of the 99 channels
available.

For more information on
channels and how you
can use this feature, see
the Channel Info topic.

Ta

Faces: 960
(i

o

Laver: |0 [default]

r Interactivity
I” Hide
[ Fresze

r Display Properties
[~ See-Through
[~ Display as Box
v Backface Cul
v Edges Only
[ Wertex Ticks
[~ Trajectary
™ lgnore Extents
[V Show Frozen in Gray

By Object

\J Wertex Channel Display
I\u"ertex Colar vl Shaded

I ap Charnel: |‘I ﬂ

r Rendering Contral
Visibiliy: [0 2]
¥ Renderable
IV Inherit Visibility
[v isible to Camera
[v isible to Reflection/Fefraction
¥ Receive Shadows
v Cast Shadows
v Apply Atrmospherics
[ Render Dccluded Objects

By Object

— G-Buifer

Dbject Channel: [0 =

r Mation Blur

[V Enabled

#® Mone ¢ Object ¢ Image

Multiplier: [T.0 2| By Object

Control, and Motion Blur
groups have been moved.

Cancel |

The new Render Scene and Environment And Effects dialogs reorganize the many dialogs needed
to set all the rendering options.

The many changes are covered in the Rendering Dialogs topic in this guide.
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Support for Autodesk Products

This version of 3ds max supports most of
the formats and tools previously
available in Autodesk VIZ 4, plus the
ability to import VIZ Render files created
from Autodesk Architectural Desktop
2004.

Autodesk VIZ 4

Most of the specific objects and features
of Autodesk VIZ 4 have been included,
and you will be able to do everything in
3ds max 6 that was possible in Autodesk
VIZ 4.

VIZ Render

Files saved from VIZ Render, the
rendering add-on of Autodesk
Architectural Desktop 2004, can be
loaded for enhanced scene
manipulation. VIZ Render files have the
extension .drf, and a specific file type for
them is available in the File Open dialog.

The image on the left was modeled in Autodesk
Architectural Desktop 2004. Materials and lighting
were applied in VIZ Render. Final fouches and
rendering were done in 3ds max.

Importing DWG and DXF Files

The import and export of DWG and DXEF files have been completely revamped. This version takes
advantage of the newly written code for VIZ Render, and guarantees better integration with the
new family of the AutoCAD® 2004 family of products.
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While DWG and DXEF files can be imported and exported as usual, the user interface and options
are different, and some elements are handled differently. For more details, refer to the online
reference.

Improving Renderings

Bringing your architectural work into 3ds max,
either by loading a DREF file, or importing a DWG or
DXF file, gives you the ability to use all 3ds max
features on your models.

You can add animation to all kinds of objects, and
merge all kinds of entourage objects. You can use
particle systems to add effects like water in a
fountain. Atmospheric effects can add fog and fires.
Rendering effects can add glows and lens flares.

mental ray adds a new level of realism to the existing
global illumination systems, Light Tracer and
Radiosity.

Be sure to check the other features related to
architectural renderings and modeling in this guide:
AEC Objects, Architectural material, Layer Manager,
Particle Flow, HDRI files, Camera Correction
modifier, and mental ray.

Adding effects and characters.

Material Propagation

To help manage materials assigned to blocks, especially when you have many instances of the same
block, a new option has been added to the Material Editor.

With propagation on, when a material is assigned to a block component, all the
Optians / matching components in all the instances of the block will receive the material.

v Propagate Materials to Instances

Manual Update Toggle
Copy/Rotate Drag Mode Toggle

Background B _
Custom Background Toggle 4

Backlight L
Cycle 342, 543, B4 Sample Slots %

Options... u}

Assigning a material to the glass component of a window object propagates
the assignment to all the instances of the same window.

While this was originally introduced as a VIZ Render feature for imported AutoCAD-style blocks;
it now works also for standard instances of objects created in 3ds max.
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Blocks are imported and handled as instances. Changes to one block will propagate to all the others
blocks of the same kind.

Block components are selectable in the viewport like any other object. To select the block header,

press PAGE UP, or select it using the Object Selection dialog. Changing the position of a component
changes the position of all instances. To move an individual block, you have to select the header.

-
IL@

-

=~ =
= | s

Selecting a block and moving it causes all instances of the block to move. This is because you are actually moving the
object representing the block relative to the block header, which is not visible (represented by green crosses); the
fransform is propagated to all the instances.

Hidden block that needs to
be selected.

Block:chair:4324.01
Layer:_tut-Furnishings
Block:chair:4325.01

Layer:_tut-Furnishings

3o air 44716.07

L. tut-Fumishings Object visible and selectable
Block: + air 438,01 in viewport.

Layer:_tut-Furnishings

Block:desk:4310.01
Layer:_tut-Furnishings
Block:desk:4311.01

Layer:_tut-Furnishings
Block:desk:4415.01

Layer:_tut-Furnishings
Block:desk:4441.01

Layer:_tut-Furnishings

To move one single block, select the header by using the Select Object
dialog to select the parent of the current object, or by pressing PgUp
on the keyboard.

Found in the Utilities list on the Utilities panel, the Lighting Data Export utility exports data

collected by the exposure controls. You have to have one exposure control enabled for it to work.

Exposure controls capture the whole image lighting range, and then scale it down to within the
range of the output device. This utility exports the data before scaling occurs.
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The output of this utility is PIC or TIF files containing the Luminance and Illuminance unclamped
values (48 bits). The utility performs a rendering and records the values before exporting.

| - 2D Lighting Data E=porter

File: Mame:
C:kemphtif_output. kF

Image Size
widthy [640 2
Height: [430° 2]

Export

Set the image size and select the desired

viewport before clicking Export. The
rendering will not be visible during the
processing.

Luminance

Specify the output file name before exporting. If you select a PIC file, two files will
be created, one for Luminance, the other for llluminance. If you select a TIF file,
a single file with two layers is created.

llluminance

L4

Note: The samples above have been adjusted from the actual output,
since the high dynamic range of the image was not suitable for print

or display.

This utility exports a material definition to an XML file. XML files can be shared by other 3ds max
users by dragging the file onto an object in a viewport from Windows® Explorer or a Web page.

Choose here how you want fo select the
material fo export when the process is
started.

You can choose to export as an XML file
or as an Autodesk Tool Catalog for the
AutoCAD 2004 Content Browser.

Specify XSLT lets you add an XSL transform
to the XML output.

You can choose to export the material
and to add a thumbnail.

If your material selection is from an
object, you can also export the mapping
applied.

W

When you start the export process, you

Parameters |
x|
r Selection Method
®  Material/Map Browser
M| Object List 1

¢~ Pick Object in Scene
¢ Al Objects in Scene

® Mative =ML [vizML)

— Output Format

¢ Tool Catalag
" Specify #SLT

r— Export
v Material

v Create thumbrails
I~ Mapping Modifiers

will be prompted to select the material
based on your selection method. The
Material/Map Browser will open, or you
will have to select an object in the scene.

L

You may need to specify paths for maps
and thumbnails during the export
process.

Once all your settings are final, start the
| export process and follow the prompts.

Export... f
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The way layers are managed has been completely overhauled in 3ds max 6. The common tasks have
been simplified, and the interface is now more natural. The smaller toolbar and improved
workflow give you the same functionality, but we hope will make for less thinking and fewer
mistakes.

Many functions have been removed because of the new workflow. Only the basic functions are now
in this toolbar; the major layer-handling tasks are now the responsibility of the new Layer Manager
window described on the next page.

The layers drop-down list has the basic controls to hide, freeze, render, set
the color, and rename a layer. Selecting a layer makes it current, but does
not automatically assign the selected objects to the layer. This was
sometimes the cause of incorrect layer assignments. Now, you have to use

the “+” button. )
Add the selected objects to the

current layer.

Create a new layer. A dialog ask for

the layer name and whether the

current selected objects should be Select all the objects in the current

assigned to the new layer. layer.
Set the current layer to that
of the selected object. If
selected objects are on
different layers, this control is
not available.

Click here to start the - |® s < B Loyl [ % a L

Layer Manager. Note
that you can start it |

from the main foolbar

too. Select or rename layer (right-click the selected name to rename)

Set default layer color
Enable/disable layer rendering

Freeze/unfreeze layer

Hide/unhide layer

These are the tools you need for the basic layer tasks in 3ds max 6. The toolbar and the Layer
Manager do not both need to be open at the same time, as previously. Use the toolbar if you have
small layers tasks to perform, or open just the Layer Manager for complete control.



Layer Manager

This dialog replaces and enhances the old Layer Properties dialog. The Layer Manager adds many
functions, and it’s now modeless and accessible from the main toolbar. You can keep the dialog
open, resize it, and perform all layer adjustments at any time while working on the scene.

Create a new layer.
Delete the highlighted layer, if empty.
Add the selected objects to the highlighted layer.

Select all the layer objects if a layer is highlighted, or just
the highlighted objects.

Highlight the layers of the selected objects.
Hide all layers.

Tools on the Layers toolbar are
replicated here. No need to
have the toolbar on-screen
when Layer Manager is open.

Freeze all layers.

Click the column headers to
sort the list as desired.

Il _ayer: Layer01

& F K TP = K
Click the layer icon to open Layers [ [ Hide [ Freeze | Henderl Color | Hadios_itﬂ
the Layer Properties dialog. [ &= 0 [default) - - e O
€31 Object0] @® @ O
1 Object02 - @ O ‘\
3= Layer0l V= < ] . -
i &1 Obijectl4 - - O . Enable/disable radiosity.
= &2 Layerl2 -— & ]
- e o =

Click the object icon to bring - @ Obiect03
up the Object Properties —T]
dialog.

\ Set the default layer color.

Enable/disable rendering.

You can select multiple layers
and objects, and use the
right-click menu to cut and

%322 them info different These two columns hide and freeze the layers or

objects. The behavior is different from the previous
version, where adjusting hide or freeze settings af the
object level caused the ByLayer attribute not to work.
Now, objects are hidden or frozen if any of the seftings
for the layer or the objects are checked.

The check mark indicates the current layer, where new objects
are created. Click the small squares to change current layer.
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Schematic View

Schematic View has been redesigned to improve workflow and usability. Many of the past
limitations are gone, and Schematic View is now an effective scene-management tool, where
hierarchies, materials, modifiers, and controllers can be edited and wired.

S Full body front =10] =]

More options and more
controls over layout and

@i~ | ARS=IEN 2[R |7 4 |8 |Fdbedion ]| display from the menu and
=

toolbar.

A visible custom grid you can
snap fo helps in the layout.

Easier-to-read nodes at any
zoom level.

——_ Background images can be
used as reference.

Node layout is saved and
maintained between sessions.
You can have multiple
Schematic View windows with
different layouts and
backgrounds.

The display floater quickly lets
you filter or display various
relationships and entities.

Node navigation is improved, and layouts can be saved and restored. Icons are more readable and
background images can be used to lay out the nodes based on their usage within a complex
hierarchy.

Schematic View is now an effective tool to analyze, diagnose, and fix existing rigs, giving you an
organized way to see and modify the relationships between the nodes.



Schematic View

Layout Improvements

Nodes are added to the workspace starting from the origin, which can be identified by thicker lines
in the new background grid.

All nodes for new elements in
the scene are initially added to
the right of the origin.

The origin is visible as thicker lines in the grid.

The lower-right quadrant grid is the default O h (24 X |BaSgfasBve (B Fwme [ 1O

working area, and is a slightly darker gray.

Background Images
Adding background images helps you with a visual reference to the node, rather than just the
name. In complex rigs, you can have multiple views for parts of the model.

et am L= Different backgrounds and

A global view of the model can o &% S Err layouts can be created and
be used for most of the nodes, i saved for specific parts of the
\

while details like hands and feet rg.
can be hidden.

Unimportant nodes can be
shrunk to clean up the display,
but they remain accessible.

GlFull body front

=[]

(G Hands detail

Detailed parts of the rig can have their own view. Planning
and creating various Schematic Views can be helpful if
the rig is complex and other people might work on it.

15
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Bookmarks
With Bookmarks, you can record the current view of the layout, which can be recalled for easier and

quicker navigation of big hierarchies.

In the Schematic View toolbar, when you want to save the
current view as a Bookmark, simply enter a name and press

ENTER.
To recall a saved Bookmark, choose it from the drop-
_[O]x] down list, then click the arrow button. The current view
will be replaced with the saved one.
|Fu|| body front |
To delete the selected bookmark, press the delete
| button. The current view will not change.
Hiding and Shrinking
When some of the nodes are not necessary in a layout, you have a choice of hiding or shrinking
them.
Select the nodes, then chose Hide or ) Hidden nodes will disappear from the view.

fsrgnmnlsr:\grljl::/r;ip%wh;ﬂ.w quad menu, or R %gildren of the selected node will be hidden,
N, .

Shrunken nodes appear as little dots, and while
they help clean up the layout, they still remain
accessible.

S [HendLtu.. ] [HandLinde..] [HandLmid.. ] [HandLringl ] [HandL pink..]
T = Fa— a1
[Herd L] (HandLinde ] [Hard Lria_ | [HendLring2 | (Hand L pme.]
¥ ¥ v v

Free Nodes
Nodes can be flagged as Free, and will not be auto-arranged when in this state.

A free node is identified by a small empty = = - Related buttons on the
area on the left side. | - | == | Schematic View toolbar.

\

Free Selected

| Free All
R EEEEE SRR Arrange Selected
To mark a node as free, you can use the A Child
menu, the quad menu, the toolbar, or you rrange &hidren
can simply move the node manually. Always Arrange, or any of the arrange buttons here, will reset the

Free flag from the nodes.



Schematic View

The Display floater is visible by default, and can be turned on or off. You can control the display of
relationships between nodes (like constraints or wired parameters), and filter some entities.

If necessary, furn on the Display floater from the toolbar.

@Kl‘é?& x

= = -1 Relationships between nodes can

be enabled here by type. They will
Display ] be visible as straight lines
Click the buttons to enable a ~ Rielationships connecting the nodes.
-

feature display. Click again to | constraints
discble. J Controllers
‘|i Param Wires
J Light Inclusion
[ Modiiers Enable Focus to turn the nodes to
wireframe, except the ones that
have a relationship with those
selected. This helps to quickly
identify nodes that are connected
in some way.

Add more nodes to the default

display by enabling one or more of [ Entiies =
the listed types. | Base Objects

J Modifier Stack
L1— Materials

J Controllers
When enabling confrollers, you can i
enable all types, or just Position, /l—
Rotation, or Scale, using the P, R, =iell] o
and S buttons.

Automatically expands nodes when displayed. It does not affect nodes
that are already visible.

Many things are now possible in the Schematic View that make working on scene objects much
easier and more powerful.

The Link tool has been replaced by the Connect tool, which has more flexibility. When using
Connect with two geometry nodes, it will link them in a hierarchy like the Link tool did, but when
used on controllers, for example, it will copy or instance them.

Selecting a material in the Material Editor highlights the nodes to which it’s assigned. Double-
clicking a map in Schematic View opens and selects it in the Material Editor. Using the Connect tool,
you can assign a material by connecting the material node to the object node.

There are a lot of little things that you will discover while working and experimenting with
Schematic View. For more details on all the improvements, refer to the online reference and the
tutorials.

Next, we will take a look at two other important improvements: creating and managing
relationships, and list views.
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Working With Relationships

Relationships are shown as straight lines connecting nodes. In a complex rig, these lines can be
confusing. This is where preparing some clean Schematic Views for various parts or details of the

rig comes in handy.

You can create relationships, as well as check and modify them. For example, using the quad menu,
you can wire parameters between nodes in a way similar to wiring them in a viewport.

If you hold the mouse cursor
over a line, a tooltip appears to
show the details.

Here are examples of _ Click once to select a link. The
parameter wiring. The first / line will turn white. Use the
is a one-way connection. \—k—| DELETE key to delete it.

You can edit relationships by
h disat double-clicking the connection
© seconais d two-way line. For example, double-
connection, visible as two

- clicking a wiring line will open
lines. _ the wiring dialog with the
connection selected.

Param Wire: Flost Wire (% Rotation) -= Bezier Float (% Rotation) (X_Rotation)l

List Views
A new menu gives you access to a set of diagnostic tools called list views.

Select the list you want fo see from the

menu. This will open or update the list Options
view window shown on the right.

Type | Source Object | Source Enkit | Target Chject | Target Entit: |
Param Wire Sphere0l Float Wire (% P...  Sphere0& Float Wire (% P...
Param Wire Sphere0s Float Wire (% Sphere0l Float Wire (% P
Qmnidl Omni Light {Obj...  Sphered? Sphered?
Qmnidl Omni Light {Obj...  Sphere0s Sphere0s

Al Instances
Selected Instances

Use Detach to

delete the T
Show Dccurences selected
All Arimated Controllers relationship
. Detach Close

The list view window shows you details of all objects or selected objects in the scene. There are
different columns and options for different views. You can always sort the list can by clicking the
column headers.

For example, in the Relationships view, you can double-click an entry to open the specific
relationship editing dialog. In the Instances views, the Detach button is replaced by a Make Unique

button.



Schematic View

Use the Options menu to enable Sync Selection to the Schematic View working area, to see where
the relationship is. For big hierarchies, you can also automatically zoom and pan to the selection.

Unselected items from this list are not included in
the Schematic View list of objects, and will not
be accessible in the work area. Disabling some
of them will gray out some items in the display
floater.

These are filters that you can
enable to have only selected,
visible, or animated objects

e

[Schematic View Preferences

Grid can be enabled or disabled. You can also set the space
between grid lines, and enable snap.

Snap affects each node when moved, and will force the node
to a grid crossing.

Here, you can specify a file name to
use as a background image.

Select the file, then enable Show
Image, and close the Preferences

displayed, in a way similar to the ¥ Base st
Track View filters. 5

dialog.

¥ Show Giid

';js"::m'"“;”,“m_j In the work area, zoom and pan the
= nodes to set an approximate position.
 sacked « Vermors Make sure the node size is appropriate

Hide By Category hides the ~ —— %7
objects of a specific type, in a

way similar to what you can do

in viewports from the Display

T~ ShowImage

e é for the background.
[ When done, reopen the Preferences

e e dialog and enable Lock Zoom/Pan.

¥ Double Bulfer

I Oriy Updete On Focus

You can now go back to the work
area and start arranging the nodes.

Panel.

Here are common display and navigation options. Of interest are Snap Floaters and Relative Floaters, which affect the Display

floater and the list views.

Snap Floaters forces floaters to the edge or corners of the work area when dragged close to them, and keeps them there

even if the window is resized.

Relative Floaters makes the floaters keep their position relative to the closest corner of the work area.
By default, floaters are positioned independently from the Schematic View window.
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HDRI Files

HDRI (High Dynamic Range Image) files are now supported. They can be read like any other
bitmap format, and used for environment and reflection maps, but full advantage of their extensive
light range is achieved when using them as Radiance maps for skylights.

When used as a map for a skylight, the scene can be
lighted by the map alone. Lights in the HDRI map will act
as real lights and cast shadows.

Devil statue on a snowy field

Devil statue in a living room

HDRI files are usually large files. High-resolution files might be necessary if used as environment
or reflection maps. When used for skylights, the map is not visible and is used only to calculate the
sample ray hits. In this case, a smaller map, sometimes even blurred if light sources in the map are
small, will produce better results with a smaller impact to system memory.

HDRI files used as maps for reflections and environment HDRI files used for a skylight
need to be high-resolution because they are visible. can be smaller and blurred for better sampling and lower

memaory usage.

HDR images © 2003, Sachform Technology: http:/ /www.sachform.de.



HDRI Files

HDRI files have .hdr file-name extension. When loading, you can use the settings dialog to remap
the dynamic range. This is usually necessary when the map is visible in a final rendering that is not
an HDRI file. For skylights, the full range can be used instead, since it’s used as a Radiance map.

Use the histogram to see the Adjust the black and white points to
dynamic range of the image. limit the range. This is necessary for

Most images use only a narrow fine-tuning the image’s appearance
part of the full range. within the scene. To adjust the Black

Point, turn on the check box. Usually,
only the white point needs adjusting.

HDRI Load Settings

\ »

 Exposure

[v Black Poirt Measured Min/Max

Linear |D.D1 7447 ﬂ ‘U.@E /4 32.000000

log [5E8058 2| 6000000/ 5000000 <

Internal Storage

" Real Piels (32 bpp] ¥ DeR
# 16 bit/chan Linear [48 bpp)
¢ 8 bit/chan Linear (24 bpp] ‘

N v tark White clamp
V¥ Maik Black clamp

v Display scaled colors by:

These settings let you see the clomped areas,
below the Black point (darkest color) and
above the White point (brightest color), and
adjust the thumbnail display. This is to aid you
in fine-tuning the range for the specific image
you are loading.

Above, the range of the HDRI reflection map
has been adjusted to use only the brighter
part of the lighting values.

The Measured Min/Max values are the
minimum and maximum range values found
in the image. Use them as a reference.

Black and White points can be adjusted using
a linear or a logarithmic value. Linear moves
the points at constant speed. Logarithmic is
very fast in the low ranges, and slow in the
high ranges.

These values can be adjusted only when
furning off Def. Exposure or using 16- or 8-bit-
per-channel clamping.

When using a clamped 16- or 8-bit-per-
channel image, adjusting the Black and White
points in the range histogram is necessary to
get the best range.

Rendered images can also be saved as HDRI files. When doing so, you have the option to save the
full range (Real Pixels, HDR) or a 16-bit-per-channel clamped image (Normal Pixels).
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Shockwave® 3D files can be exported, maintaining textures, lights, and animation. The exporter can
be accessed from the File -> Export menu by selecting Shockwave 3D Scene Export (* W3D).

After selecting the output file name, you will be see a dialog with export options, where you can
also preview the result as played by Shockwave 3D.

Deselect the elements you
don’t want to export.
Textures can be
demanding on memory
resources. Animation can
be disabled if all you want is
the statfic object.

Select the viewport or
camera you want as the
initial point of view.
Remember that if you
select an orthographic
cameraq, the exported
scene will also be
orthographic.

Use Author Check to check
for problems that your
scene may have on export.
Click Analyze to review
memory- and resource-use
statistics.

Shockwave 3D Scene Export Options

Fesources to Export

¥ Sceneraph hierarchy
v Geometry resources
vV Animations

[V Material resources

v Tewture map resources
¥ Shaders

[V Enable Toon and SDS

‘ v Light resources

|Active Wigwpark vl Camera

r— Compression Settings
Geometry quality W ﬂ
Texture quality ISD— ﬂ
Animation quality W ﬂ

r Texture Size Limitsﬂ/

& Ma limits on texture size
£ 512 by 512 pixels maximum
{256 by 256 pixels maximum

— &nimation Dptions*’/
Sarpling interval |1 ﬂ ‘
Range |5_ ﬂ to IT ﬂ

Author Check | Analyze |

File... |E:\temp\fish.W3D

[~ Wiew after export

Breview

Lancel | £

Optimize the quality of
geometry, textures, and
animation if you don’t need
all the details of the original
scene.

To save memory, you can
force the textures to be
resized to smaller ones.

Limiting the animation
sampling is another way to
save memory on objects
with a lot of animated
parts.

Limit the range to create
correct loops during
playback.

> Click Preview to check the

result, and Export to create
the final W3D file.



Shockwave 3D Export

This dialog shows you some scene statistics that might give you hints on what to optimize.

This bar chart shows the size of the
Initial Load Segment (ILS), which is
the amount of data Shockwave 3D
must load before it can display the
File Size 811 KB scene.

IL5Ske  34KB /

Each type of resource is shown
as KB used and as a percentage
Of fhe scene SiZe. YOU can use [Shockwave 3D File Analysis x|

these values to optimize your m
scene. \
i

BIEKE

028

91KB

03KB

01KB

07KB

This value is the runtime memory
used by the uncompressed i
fextures.

This pie chart shows the relative size
Testte o ke of all the scene's resources.

When running a preview, you can see the Shockwave 3D playback and check the result of the
export. This preview might have elements that have been disabled in the Options dialog, and might
be different from the final W3D export file.

If your scene is animated, the animation will loop continuously.

i Shockwave 3D Export Preview

To rotate the scene, click and drag the mouse in the viewing
area.

To dolly, use CTRL when you click the mouse, and scroll up and
down to move closer or farther away.

To pan, press and hold SPACEBAR, then click and drag the
mouse. Use SHIFT, as well, if you want to constrain the pan to
the horizontal or vertical.

The conversion between 3ds max and Shockwave 3D has some restrictions due to their differing
technologies. You need to check some things in order to get the correct export. For example,
characters using bones and skin need to be in a group, and materials have to use the Blinn shader
to make sure they look the same in both programs.

You will find more information about conversion and other details in the online reference and the
tutorials.
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Chapter 3: Modeling

Particle Flow is a new event-driven particle system that allows extreme customization of the
particles’ behavior and is able to create very complicated simulations. This flexibility is achieved
using a schematic view of the particle behavior, where rules, tests, and events can be created and
edited to visually describe each particle’s behavior during its life.

Basically, it’s like writing a little program that will govern the life existence of particles, by

influencing their motion, changing their attributes and testing the particles’ interaction with other
objects in the scene, deciding each time a on new state and a new behavior for the particle.

To better understand how it works, you should look at it from the particle’s point of view.

The particle is created based Actions need to be added to position the
on specific seftings, but it has particle, accelerate it, direct it toward
to be guided and instructed targets, influence it by forces, and so forth.

about everything.

Unless an event happens,
a4 the particle remains in the
same state.
Events and tests can change
the current state of the
particle. An event or a fest is
like a trigger. When it )
happens, a decision has to be )\/( ﬁ\ )\/( The new state might
made, and the particle might ‘M’ o~ change particle aftributes
enter a new state. Q. 2 Ilkg spegd, §hope, size, and
>\/( ”\ @ spin, or it might cause the
Z 7 particle to spawn other
i =2 particles.

Forces can be of different A plolrﬁcle can be tested for
kinds, like wind or gravity. collision against other

objects, or constrained to
\ / follow a surface.
@ : |

— Materials can be used to
/ v <

Particle age is another property that can be fested and used =
to change particle state, or just to kill the particle after a

certain number of frames.



Particle Flow

It’s easier to understand how things work by defining a few terms and concepts. A particle system
is an organized world of settings that describe particle behavior, and is logically organized in a
hierarchical way.

Particle System
The whole set of emitters, objects, and rules that define the particles’ behavior in the
scene.

Flows
The set of rules that define the particles’ behavior for a specific emitter. Each system can
have multiple emitters, and as a consequence, mulfiple flows.

Events
The set of rules that define the parficle state. A particle can go from one event to
another, but the event is the basic unit used to build a flow. Events can be wired together.

Actions
The smallest entities are actions, and there are a lot of them. These are the basic
rules that control a particle. They are of two different kinds, operators and fests.

Reversing the order of the hierarchy might give you a better understanding. You can select the
actions that define a specific state of a particle and group the actions into events. Then, you use tests
to send particles from one event to the next, and to create a flow for the specific emitter.

Developing the flow starting from events, then adding actions and events as necessary is a more
common approach, due to the sequential nature of the particles’ behavior.

Now that you have an overall understanding of how Particle Flow works, you can look at the
actions; the possibilities of the system will soon become clear. Actions are divided into two
categories: Operators and Tests.

Operators

Operators define individual particle attributes like size, shape, color, or speed. You use them at the
beginning of any event to define the particles’ appearance for that state. For example, after a
particle is created, you want it to assume a specific color or material, a specific size, or to start
moving while being affected by gravity.

On the next page, we list all the operators, and give a brief description of each one. Every operator
has an exhaustive set of parameters, and you will find them in the descriptions in the online User
Reference.
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Primary Operators

Birth: Enables the creation of particles and sets the creation aftributes.

Birth Script: Allows the use of a script for custom particle creation.

Delete: Deletes (kills) a particle.

Force: Adds a space warp force that influences the particle’s trajectory (wind, gravity, vortex).

Keep Apart: Applies a force to particles that get too close, trying o avoid collisions.

Mapping: Setfs the color of particles based on map coordinates.

Material Dynamic: Changes material IDs for individual particles over time.

Material Frequency: Assigns sub-materials to particles based on a specific frequency.

Material Static: Assigns static material IDs to particles.

Position Icon: Sets the initial position of particles on the emitter at birth.

Position Object: Allows particles to be emitted from any geometric object.

Rotation: Lets you set and animate the particles’ initial orientation.

Spin: Applies a spin to the particles.

Scale: Changes the size of particles by scaling them.

Script: Lets you create new behaviors by writing a script.

Shape: Sets a default shape for particles, like cube, sphere, tetra, or vertex.

Shape Facing: Sets the shape of particles to be a rectangle always facing the camera or an object.

Shape Instance: Lets you specify a scene object as your particle.

Shape Mark: Creates mapped rectangle-shaped objects that can be used as marks on collisions.

Speed: Defines speed and orientation of particles, based on the emitter.

Speed By Icon: Uses special icons in the scene to define speed and orientation of the particles.

Speed By Surface: Uses an object’s surface to define speed and orientation of the particles.

Utility Operators

Cache: Stores the particle state to memory for faster viewport operations.

Display: Specifies how particles appears in the viewports; can be used o speed up feedback

Notes: Adds comment fext to an event

Render: Provides rendering controls for the particles

Most of the attributes of these operators are animatable.

The Birth operators can be used only at the beginning of a flow.



Particle Flow

Tests

Tests are continuously evaluated; each test returns a value of True or False. Tests can check for a lot
of things, like speed, collisions, age, or scale. You set your conditions, and if the test returns True,
you can send the particle to another event. For example, you can test the particle speed, and if it
tests higher than a specific value, you can then forward it on to another event, where the particle
can be slowed down or stopped.

If the test returns False, the particle remains in the same event, unless other tests return True.

Age: Checks if the particle, event, or absolute age is greater than or lesser than a specific value.

Collision: Tests for collisions with deflectors and related events.

Collision Spawn: Tests for collisions and spawns a number of particles if the collision is detected.

Find target: Creates a target object and directs particles to it. When the target is reached, the test returns True.

Go To Rotation: Performs a smooth rotation to a specific orientation. Returns True when rotation is complete.

Scale: Checks the scaling amount and branches accordingly.

Script: Allows you to use a script as a test operator.

Send Out: A pseudo test that always returns True or False.

Spawn: Creates a set of new particles and sends them on to another event.

Speed Test: Performs various tests related to speed, acceleration, and steering.

Split Amount: Returns True only for a specific amount of the tested particles.

Split Selected: Returns True only for the particles that are selected in sub-object mode.

WACAVACAC AT

Split Source: Returns True only for the particles coming from a specific emitter.

Predefined Flows
Two special items available from the same action list are predefined flows that you can use as a
starting point for your custom flows.

E’_EI Empty Flow: Creates a single event flow and an emitter, but no generation of particles.

E’_EI Standard Flow: Creates a default particle emitter generating particles, ready to be customized.

Some actions automatically create helper objects in the scene, such as emitters, target objects, or
other icons necessary as references. Deleting the objects removes the actions, and deleting the
actions removes the objects.
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Particle View is the editing environment for flows and events. When you open Particle View, you
enter a graphical editor, similar to the Schematic View. In this topic, you'll see how the parts are
visualized graphically, and how things works together. After learning the basics, this editor should

be easy to understand and manage.
Click the Particle View button on the command panel to open the Particle View window. There are

other general settings on the command panel, mainly to adjust performance of complex
simulations. The Selection rollout will be explained later when we talk about sub-objects.

R T
[¥ Enable Particle: Emission

Farticle Wiew

o —
T
= GystemM

Particle Amaount:

Upper Limit, [T00000 2|

Integration Step,
Vigwpart: | Frame E
Render: |Half Frame =

[ E—c —

A special source event connected to the emitter is
always placed at the beginning of the flow. The
particles’ birth and the initial emission settings are in the
second event of the flow.

The menu provides some common
editing tools, most of them also
available as drag-and-drop
interactive operations or as right-
click menus.

Options for the selected
action are displayed on
the parameters panel.
Here, a Speed fest is

This is the editing work area, selected and the options

161, article View

where flows are built, using
a schematic-like view. You
can zoom and pan this
window.

Edit Select Display Options

show what tests can be

= Speed Test 01 performed.

Velocity Magnitude E

Test Tiue If Particle Value: —
£ Is Less Than Test Value
& |5 Greater Than Test Value

TestValue: [3000 3]
Vaistors [T0 |
Events are groups of actions /( B 01 (630 T-2000 EOSSE - ccike Tve B
connected together to :”S"‘:”U':”:‘m (\I’“"”T’ -
create flows. Click the little peetl s teen Areen Eeri2o (Seed- [T 3] e
'(ljghfb?ulb fo enOTbIe or E ! Individual operators can
Isable an event. RS be enabled or disabled

Build a connection
between the output of a

test operator to the input of
an event just by dragging a

/

Evert 03 #

)
[T Shape 02 (Tetra)
I pispiay 03 (Ticks) -

]
D ShapeStandard

by clicking their icons.
When disabled, the
icons are unavailable.

lé%ir?gl\?/gr?n Tohrffsfwl;i' Qg a B2 Evpty Flow Bl Postion lcon ] Speed By Sutace 4 Speed Test [ Opsrator Description: I The easiest way to
I points. g StandardFlow [l Posttion Object [ Spin St dmaunt S}:‘EDE.C'EE?SFP‘*'SC'ES wlin create a new event is to
test output to the other side Bitth [ Rotation &> age Test <} Spit Selected SR B prEdEinec. drag and dropb a new
to move the anchor poin‘l’ Bitth Script & Seale <5 Colision Split Source g X P
and make the wiring more B8 Celste [Bl Script Operator 48 Collsion Spawn B Cache action in an unused
9 & Force & shape 40> Find Target B Display area. The event is

readable, as shown in the [ Shaps Facing 4 Go To Potation B Notes created and the new
Age test here. [@ Shape Instance 45> Scale Test Bl Render )

Pnamic [0 Shape Mark & Seript Test action added.

requency [ Speed <> Send Out

B Material Static [l SpeedByloon 4> Spawn

The depot lists all the available actions (operators and fests). Select one and drag it
to the location where you want to insert it. A blue bar shows you the insertion point

QB E A

above, below, or as a replacement (strikethrough) for an existing action.

\

The description panel displays a short
explanation of the currently selected
action in the depot.
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A Sample Flow

Shown here is the flow for the little animation seen on the film strip, shown at the left, below. Only
one particle is used, but that’s how the flow works, one particle at the time. This sample is very
basic, but already shows the potential of Particle Flow.

A cannon is ready to shoot a ball. The emitter is set to emit a The birth operator emits from
single particle; it is hidden inside the barrel. The whole frame & to 10, for a total of 1
cannonball animation is controlled by the flow on this page. particle.

Position sets the particle’s initial
position to the emittericon’s

The Collision Spawn test

Shape 02 (Cube:
creates and sends spawned PREAEREs)

2 )/ : pivot point.
lkl
L L
8 8 Speed starts moving the particle
) " < along the emitter arrow.
) ¢ ' Display enables the iy
r geometry of the particle (the
0 L/ cannonball) fo be visible in 7
] (| the viewport. You can . Shape instance makes the
B [l choose fo see just a tick or | Evert 0! & particle an instance of another
8 ' other placeholders. =oece) Birth 01 (5-10 T:1) object in the scene, in this case,
lr " 7| Position lcon 01 (Pivat) the cartoon cannonball.
l l Speed 01 (Along lcon Arrow’)
l—l Rotation 01 (Waorld Space)
lr || Materials dynamics changes [ Shape instance 01 (Partict... Force adds an existing gravity
I : (4 1 The particle material over | Display 01 (Geometry) @ space warp to the system:
" " grr?oeﬁglgneg:; g(r:iesse;,i gpef r?r]ecee \ Force 01 (Gravity0l) —d— particles in this event will be
) . ) affected by it.
'—l fimes during the trajectory. by Materisl Dynamic 01 (muti ... y
Collision Spawen 01 (Deflect...

|

.

’ 1 particles when the first event Display 02 (Geometry) &
particles collide with a Material Static 02 (water)

L} 1] deflector on the ground. Force 02 (Gravity01)

[ [] Their shape is changed o

l l cubes, their material to = Callizion 01 (Deflectord )

2 1 water, and the gravity force B

l l is added for them. Material Static 01 (Bubkle)

l l Dizplay 03 (Geometry)

[] L] Evert 04 £

] = [ Delete 01 (A1)

L |

|

W 0

L | When the water particles collide with the A Particle Age test keeps the bubble particles alive for
ground again, they are sent fo a third event, approximately 30 frames, and then sends them to a
where a Shape Mark operator creates final event where they are deleted, making the
bubbles where they fall. While in this third bubbles gradually disappear until the water surface is

event, a BlobMesh compound objectis used  quiet again.
to blend the particles together. See BlobMesh
in this guide.
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Selecting Particles

One special test, Split Selected, uses the sub-object feature of Particle Flow. When you enter sub-
object mode, you can select particles individually or by event. Let’s see an example of how to use
this test.
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Set up your flow so particles are emitted as desired. Then, go fo a
frame where the particles are visible, enter sub-object mode
(Particles), and select the particles you want to be affected. Particle
%@{?‘1 e Flow remembers the selection, even when the particles are not yet
P SR Tt o A created.

SRR e S

b T 4

o
v

Before selecting, make sure that in the Emission rollout on the command panel, the Quantity
Multipliers are both set to 100% for viewport and rendering; otherwise, your selection will not be
on the total number of particles.

Add the Split Selected test, and send them to
an event where they are changed. The Delete
operator has an option to act only on selected
particles too, since this is a common option.

To correct the selection, temporarily disable
the Split Selected test so you can select or
deselect from all the particles again. See below
how to make the test always return False.

Debugging Tests

Tests can be temporarily set to always return True or False. This is useful for debugging complex
flows, or for forcing different behaviors from the same flow.

Click the left side of the test icon to set it o always return True.

The icon turns info a green light bulb. ~_ >
Click the icon again to restore normal functionality.

Click the right side of the test icon fo set it to always return
False. The icon turns into a red light bulb.

I e



Particle Flow

Two tests rely on special helper objects in the scene to work. The helper icons define points in space
that can’t otherwise be specified in the Particle View window.

Each of these two tests, when added to an event, automatically creates a helper in the scene that
needs to be moved appropriately.
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Find Target creates this helper. Particles in the event
move tfoward this object. Move the object as desired
in the scene, or link it to an existing animated object.

Speed by Icon uses the frajectory of its animated
helper object to create a path for the particles to
follow.

Selecting the helpers in the scene lets you change some particle parameters directly on the Modify
panel without the need to open Particle View.

As we said, Particle Flow is a flexible and complex environment. Experimenting with all the
features and looking at each action parameter are the next steps to get to know it better. Use the
online reference as your companion for this stage, and you should be able to master it quickly. Be
sure to complete the new Particle Flow tutorials as well.

Particle Flow is able to do much more than the few samples we used in these pages.
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Channel Info is a low-level editing tool that gives you the power to manipulate object channels
directly. This utility is found on the Tools menu, and is mainly targeted to technical directors or very
experienced users.

Every geometric object has channels. They are used to define various surface characteristics of
objects, from the mesh itself (for mesh objects), to the UVW mappings, and vertex selections.

The Mesh channel keeps vertex and face data. It's The lllum (lllumination) channel has the light data
the channel that defines the actual mesh of the associated with each vertex.
object.

The Vsel (Vertex Selection) channel The Alpha channel contains the The Vc (Vertex Color) channel has
contains the currently selected fransparency of the object at each the assigned color for each vertex.
vertices and their weights. vertex.

Channels are like data arrays, and the data they contain can be of different kinds. With this tool, you
can copy, paste, and manipulate channels in various ways. However, pasting the data from one
channel into a channel of a different type (different topology) can cause unexpected results.

Channels other than the basic ones (Mesh and Vsel) are numbered. Channel -2 is Alpha, -1 is Illum,
01is V¢, and 1 to 99 are map channels.

This tool can be useful to analyze map-channel usage in models done by other artists, or to delete
channels in collapsed meshes. Also, if you have two identical models, you can copy and paste
mapping channels between them.

Another interesting trick that can be done with this tool is the ability to store multiple vertex
selections, and then manage them with the help of the new Select By Channel modifier. You'll see
this in an example later.

Channels are added, pasted, and cleared using special modifiers in the stack. You will see them
added automatically. You can manually change them if necessary. Collapse the mesh when done.



Channel Info

Select a channel from the list, then select the operation you want to perform from the toolbar. The
right-click menu also has some of the toolbar operations.

Name renames the channel. Names
are used to give a meaning to a
channel, and are also used by the
Select By Channel modifier.

Copy and paste channel data from a source to
a destination channel. Pay aftention when
pasting info channels with different fopology.
Paste is disabled when the destination channel
is not compatible, but in some cases it’s sfill
allowed.

SubComp opens channels with
sub-channels like X,Y,Zand R,G,B,
and gives access to the
individual components.

: M. 1 Channel Infr

Copy Paste| Mame | Clear L Add |SubE0mp Lock | Update
Copy Buffer Info: ji
Ohbjec |,Hj | Channel Mame | Murm Yerts | Mum Faces | Dead Verts | Size[kB — Updqfe refreshes
the list when
erel mesh -riohe- 432 SE0 1] 24kb changes to the
Clear deletes the 4 /960 |0 [|1kb | ang
data for a Sphered -Zélpha | -none- i 360 i 1kh object geometry
h Y Sphere01 -1:lllum -none- 1] 9E0 1] 11kb or topology are
channel. You Spherel] Ove -none- 0 560 0 11kb done from outside
can’t delete mesh Spher Tmap | -none- 551 950 2 18kb the tool. like from
and vsel channels. the modifier stack.
4] ]
L

Add appends a new mapping
channel after the last one. Mapping
channels need to be consecutive. If
you create map channel 10, empty
channels 1 to 9 will be created as well.

Lock keeps the list focused on the
current object, so you can select other
objects, and keep the same channel list
visible. Note that the list can show the
channels of multiple selected objects.

The number of vertices in the channel
can give you an indication if the
channel is used, and if it’s compatible
for a paste operation with another
channel.

When selecting SubComp, the channel list grows and shows all the individual channels’
components. You have more choices for copy and paste combinations.

Sphereli mesh: -none- 482 960 1] 1kb

Sphereld mesh:Y -none- 482 960 o 1kb

With SubComp enabled, Sphere01 mesh.Z -niohe- 452 9E0 1] 1kb
Sphereld vael -none- 482 960 1] 1kb

%OGU g%g;eecj:eenééyézf and Spherell Zélpha... | -hone- 1] 960 1] kb
i p Sphereld -ZAlpha... | -none- 1] 960 1] Okb
channels. ZAlpha... | none- 0 560 0 kb
QilllumR | -hione- 1] 9E0 1] Okb

AilllumG | -hone- 1] 9E0 1] Okb

QilllumB | -nione- 1] 9E0 1] Okb

Sphereld OveR -none- 1] 960 1] Okb

Sphereld OvelG -none- 1] 960 1] Okb

Sphereld OveB -none- 1] 960 1] Okb

Sphereld T:mapi | -none- BE1 960 2 2kb

Sphereld T:mapy | -none- BE1 960 2 2kb

Sphereld T:mapZ | -none- BE1 960 2 2kb
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An Example Using Vertex Selections

Some copy and paste operations appear obvious, like copy and pasting map channels from one to
another, but there is more that can be done.

For example, X,Y, and Z components of a map channel can be used to store vertex selections. When
you do this, the map channel loses any meaning for mapping, of course, so don’t use it for that
purpose.

First, let’s prepare the object. For this example, we use a plane converted to an Editable Poly. In the
Channel Info window, we add one extra map channel by clicking Add. We will use this extra
channel for vertex selection storage only.

wsel -niohe- wsel -niohe-

2:map: footprint]
Zmapy | footprint2
Zmapg | -none-

Zmap: | footprint]
Zmapy | -none-
Zmapg | -none-

Select a set of vertices, using soft selection. These vertices are Go back and select another set of vertices. Copy and paste
stored in the Vsel channel. When done, copy the Vsel the Vsel channel into the Y component of the map channel 2,
channel, enable SubComp, and paste it intfo the X and give it an appropriate name.

component of the map channel 2 we added. Name it

appropriately when requested.

The object is now ready. On the modifier stack, you will see a few modifiers added by the Add and
Paste operations we did. You can collapse the stack and go back to an Editable Poly basic object;
channels will not be lost. Now, let’s see how we can use this setup.

On the modifier stack, we add a With this setup, you will be able tfo animate each Push
couple of Select By Channel and [ Parameters | modifier independently, and even edit and add
Push modifiers. Selection Type selections and other modifiers, without the risk of losing
the original settings.
IHepIace vl
Selection Channel
Ifootprint2 2-Green vl
5] Push B
5] Select By Channel
5] Push
5] Select By Channel | — [EPpE—— |

Selection Type

IHepIace vl
Select By Channel lets you select

the saved selections from the list of Selection Channel

all selections available.
\*-. Ifootprint‘l 2Fed vl

An interesting and important feature of selections saved this way is that they will survive a
topology change if the original object is edited or other modifiers are added.
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An Example of Blending Textures

The Vertex Color map can now select not just the current vertex colors, but also any copy saved to
a map channel. You can also select any of the individual X,Y,Z or R,G,B subcomponents.

Copying a vertex selection to a map channel’s X,Y,Z sub-components is also a way to create a vertex
color channel from the vertex selection.

The Vertex Color map can then be used as a mask for other maps, or as an Opacity map in a
composite material, using any of the channels available in the object map channels.

Here is an example of how selections can be used to create multi-
material objects.

As seen before, select vertices and save the selections into map
channel X,Y,Z components, and name them appropriately.

Then, create a composite material, and
add as many materials as you need.
Each material will have an opacity map
that uses the Vertex Color map to select
the appropriate saved Vertex Selection
channel.

[- Wertex Color Parameters |

Map Channel |2 ﬂ Sub Channel IHed vl
===

Channel Marne | EEEE RN

The sample shows how different materials blend S

into each other. A setup like this saves hours g:ge‘j' ety
. Jareen eyes

over preparing UVW-mapped masks. ZBlue : ears

FRed: top
3iGreen : nostrils

This technique can also be used to create masks for maps, rather than opacity for materials.

More Information

You can find more information in the online reference. Channel Info is a powerful tool, and
probably requires a bit of experimentation and technical knowledge to be used to its fullest.
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VertexPaint Modifier

The VertexPaint modifier is a much more flexible
and powerful tool in 3ds max 6. Not only do the
painting tools now have full pressure-sensitive
device support, custom profile curves, and a
floating palette with lots of new controls, but the
modifier itself can be applied multiple times to
create layers of paint that can be blended.

VertexPaint also supports painting on the 99
available map channels. For more information,
see the new Channel Info utility.

Selections (including soft selections) can be used
to limit the working surface of the object for
greater control. Painting on multiple objects is
also supported when they share the modifier.

VertexPaint, the Channel Info utility, the Vertex
Color map, are now a complete set of tools for
vertex color data manipulation.

Painting on Layers

When using multiple VertexPaint modifiers on the stack, you can consider each of them as a layer
of paint, a concept common in painting applications. Each layer overlays the ones below, and has
the ability to blend with them using different modes.

There are 15 different blending modes available, including screen, multiply, lighten, darken, hue,
saturation, and color.

Screen behaves like an Lighten chooses the Hue changes the Color changes the
overlaying light. lightest of the two colors. underlying color hue underlying hue and
only. saturation.
Multiply darkens where Darken chooses the Saturation uses the

the overlay is darker. darkest of the two colors. saturation of the overlay.



VertexPaint Modifier

Brush Controls

VertexPaint brushes now use the same technology that weight painting uses in the Skin modifier.
This means complete control over size and strength using a tablet (pressure-sensitive device) and
customization of the brush falloff profile.

4

The input device pressure can control
the strength of the brush. The length of
the brush normal bar reflects the
pressure applied.

Alternatively, the input device pressure
can confrol the size of the brush, as

indicated by the brush ring.

Size and strength can also be
controlled together, for more natural
brush feedback.

The Painter Options dialog is the same as used with the Skin Modifier. We summarize here the
controls available; no new options have been added.

The Min and Max Strength and the Min and Max Size specify
the weight and the size range of the brush. If used with a non-
pressure-sensitive input device, only the Max values are used.

Painter Options

r Bruzsh Properties

Min. Strength: |D.D
Max. Strength: |‘I.D

Min. Size: [0.0 E
Max. Size: |1D.D ﬂ

4.2 18 |

1

]

I [ 2R et Q

M

r Display Options
Jw Draw Ring
Jw Diraw Normal
[~ Draw Trace

Mormal Scale: |‘ID.D ﬂ

>

v Enable Pressure Sensitivity

Pressure Affects I Strength vl

I~ Fredefined Str Fressure

[~ Fredefined Size Fressure

[ Marker |‘I.D ﬂ
r Pressure Options J

I~ Addive Nl — Misc
Minor Tree Deptk; IB ﬂ
[ Miner [ ] Ofiset [0 3 I™ Update OnMguse Up
* Gizmo Size: [50.0 = Lag Rate: [0 E

On symmetrical models, you might find it
useful to mirror the brush on one axis, and
paint on both sides.

The brush gizmo Ring and Normal components
can be disabled. The Trace is a temporary
mark of the brush stroke on the surface.

With a pressure-sensitive device, like a tablet,
you can use the pressure value to affect the
brush size, strength, or both.

If you don’t have a pressure-sensitive device,
you can simulate the effect by defining a
curve for the size or strength values over a
brush stroke.

N AL Y

The brush strength falloff curve can be
customized. You can also use one of the pre-
defined curve shapes.

39
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The command panel rollouts have been changed. Some options have been moved to the floating
Vertex Paintbox, and new options are available. Some options have been removed and replaced
because of the workflow change. Overall, the modifier’s usability has been made much more
intuitive and flexible.

Note that the selection tools are also
duplicated in the floating Vertex
Paintbox. Since it’s a modeless
dialog, it allows for stack
management without the need to
use the Modify panel.

Selection enables sub-object Soft selection is supported. This
selections of vertices, faces, and | T | allows for painting selected areas
elements. When in sub-object Selection ——————————— with smooth blending.
mode, only the selected elements ma
are affected by the brush strokes. :
™ lgnore Backfacing
Soft Selection... ,
This option turns off the blending
~ Charinel ————————————— mode for this instance of the
& “ertes Color modifier. This can be used to
Select the channel you want to  Vertes llum temporarily see and fix the actual
paint on. You can also paint on 99 \ o color data rather than the blended
extra map channels. See the Vet el result.
Channel Info utility for more £ Map Channel [3 2]
information. Mame: -none-
™ lgnore Underlying Color
[~ Preserve Layer Preserve Layer avoids this instance
‘\\ of the modifier being deleted when

) . g Edit. the VertexPaint layers are collapsed.

Edit opens the Vertex Paintbox. The __—] See The Vertex Paintbox, on the next

palette opens automatically when
the modifier is applied or selected. If
you close it, you can re-open it here.

[+ Assign Vertex Colors i page.

The Assign Vertex Color utility is duplicated here for easy access. This utility is useful
to bake lighting and provide a new layer of paint, or a starting point for vertex color
editing. For more information, see the Assign Veertex Color Utility topic.

Unlike in previous versions of 3ds max, the command panels are no longer where you will find the
painting tools. All the painting work is now done on the floating Vertex Paintbox.



The Vertex Paintbox
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This modeless dialog is the main user interface for all vertex painting work. It’s a single workplace
where, in addition to painting, stack (paint layers) management and sub-object selection can be

performed.

E

\

LWl

Here, you set which channel you want
to display. The first three flyout options
are the default ones (Vertex Color,
lllumination, Alpha). The fourth option
instead allows you to specify one of
the 99 map channels.

The Lock button locks the display and
paint channels so you are not looking
at a different channel than the one
you are painting on.

Dizplay Channel

Wi el

d

Opacity: |‘IDD ﬂ
Size: [200 2]

/ B4 Brucn Options
-

™ lgnore Backfacing

Soft Selection...

E Adjuzt Color
Q Amount: |‘IDD ﬂ

Choose the paint color using the color
picker, or the Color Selector when you
click the color swatch.

Click here to open the Painter Options
dialog discussed previously.

Opens the Adjust Color dialog

(below), where you can change Hue Ly
Saturation, Value, or RGB intensity. hode: INDrmaI v[

Opacity

[

Apply | i

¥ Preview

These are the layer controls. See the next page for a full
explanation.

These buttons control the object display: vertex map
unshaded, shaded, on/off, and maps off. They are
toggle switches, so more combinations are possible
than the ones shown on the left.

Click here to enable the brush and
start painting. Click the button on the
left with the bucket to paint
everything (or just the selection if in
sub-object mode). The bucket is
useful to set the starting background
color.

Click here to begin erasing the vertex
colors. This tool uses the same brush as
for painting. Click the button on the
left fo erase everything (or just the
sub-object selection).

Sets the opacity and the size of the
paintbrush.

Here, you can enter sub-object mode
and select the vertices, faces, or
elements to limit the painting area.
For smooth blending, soft selection is
supported as well.

[

Blurring works by mixing the colors of
adjacent vertices fo smooth irregular
brush strokes or hard edges when sub-
object selection is used. It acts on the
whole object or the current sub-
selection, as shown below.

4
000
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Layer Controls

The ability to paint on layers is achieved using multiple VertexPaint modifiers on the stack. To
avoid using the stack in the Modify panel, the floating Vertex Paintbox gives you basic control of
layers in order to make modifier management more intuitive.

Selects the blending mode for the layer (modifier
instance). The layer blends with the underlying ones. If it's
the first layer, it blends with the object’s vertex color

channel. At right is the list of the available blending
modes, HMultiply
Lighten
Darken
Color Dodge
Color Burn
Soft Light
Hard Light
Wivid Light
_— Linear Light
Hue
Saturation
Eolo_r _
Opacity makes the layer more or less Lurinesty |
transparent; lower opacity values reduce
the effect of the layer colors in the Wode: [Normal
blending evaluation. .
Opacity
& WertexPaint
|9 & VerterPaint | U
% _? ertexPaint
_? Smoath
- 5 _? WertexPaint
& ertexPaint & VertexF’a!nt ?7 VertarPaint 5] Smoath
& WertexPaint =oh -
Sphere Sphere S B
Adds a layer by putting a new VertexPaint Deletes the current layer by Collapses the stack by consolidating all
modifier at the top of the stack. An alert removing the corresponding the VertexPaint modifiers intfo a new one
dialog asks what channel the new layer VertexPaint modifier from the that will be added to the stack. Other
will affect. stack. modifiers are not affected.

If a VertexPaint modifier has Preserve
Layer enabled, it is not deleted.



Assign Vertex Color Utility

This utility has been enhanced with new options. It also uses the new VertexPaint modifier instead
of the basic Vertex Color, adding a whole new set of possibilities for blending using multiple
assignments, and vertex color adjustment.

Two other basic object channels
(llumination and Alpha) are
available for assignment, not just
the vertex color one.

These options are unchanged from
the previous version.

5] ertexPaint
5] ertexPaint
5] ertexPaint
Editable Poly

Assign to Selected does the vertex
assignment, adding a Vertex Paint
modifier to the objects with the
calculated colors. Multiple
assignments will result in multiple
Vertex Color modifiers that can be
later adjusted or blended.

\

[- Assign Vertes Colors

Chanrel
 Wertex Colar
 Wertex llum
£ Wertex Alpha
#® Map Channel IB_Q
Mame: baked colors

r Light todel
£~ Lighting
#® Shaded
¢ Diffuse

r— Color azzignment
#® Color by Face
¢ Color by Yertex

[ Calculate Shadows
[~ Use Maps
[~ Use Radiosity

I~ Radiosity Dnly

Azsign to Selected
rg
Edit... -

You can also use any of the 99 map
channels available to store the
vertex color information. See the
Channel Info utility for more
information on channels and
names. The Vertex Color map will
also retrieve color information from
the extra map channels.

Color by face assigns the colors to
the vertices on a per-face basis.

Edit will bring you directly to the
newly assigned Vertex Paint
modifier for further editing.
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The Skin Modifier’s Mirror Mode

When modeling characters, it’s quite common that you'll use symmetrical modeling. The Skin
modifier can now take advantage of symmetry and save you the time to set up envelopes and
adjust vertex weights for half of the model.

Mirror mode is available from the Mirror Parameters rollout in the Modify panel for Skin. You enter
Mirror mode by clicking the Mirror Mode button; to exit, click it again.

Mirror mode is available only when in Envelope sub-object mode.

The Basics

When entering Mirror mode, the display of envelopes and vertices changes. An orange gizmo
defines the mirror plane. Vertices and envelopes on one side are colored blue, and on the other side
green. Unmatched vertices and envelopes are displayed in red.

Note: since the viewport display might be confusing for these illustrations,
we will use conceptual images to be clearer.

Blue envelopes and vertices are on one side.
When colored blue or green, a match
between objects on both sides of the mirror
plane has been made.

Red envelopes and vertices do not have a The mirror plane can be oriented in Green envelopes and vertices are
match on the other side of the mirror. In this X, Y, and Z, and positioned to mafch  on the other side of the mirror plane.
case it’s not a problem, since these objects are  the mid-line of your symmetrical

common middle objects of our model. model.



The Skin Modifier's Mirror Mode

When in Mirror mode, the software attempts to match envelopes and vertices between the two
sides of the mirror plane by searching for a match within a certain volume.

[B4L ° 1 ¢

\ ‘ )
For each vertex and envelope on one side of the Adjusting the mirror plane, a match is found within the
mirror plane, the software looks for a match on the threshold, and the vertices are colored blue and
other side. If nothing is found within a certain threshold, green.
no match is done; in this example, the unmatched You can set the search threshold, but If you modeled a
vertices are shown in red. perfectly symmetrical object, the match is never a

problem.

Selected bones or vertices are highlighted in yellow. When you make a selection, the matching
elements on the other side are also highlighted. You can select objects on both sides of the mirror
plane. This software can transfer data in either direction.

Mirror mode only transfers envelope and vertex data between the two sides of the mirror plane.
All your envelope and vertex weighting has to be done beforehand, as in earlier versions of the
software. In 3ds max 6, you need only do it on half of your model, and rely on Mirror mode to
complete the skinning job.

Step 1

Edit envelopes and adjust vertex weights for
PN half of your model. You can leave the other half
: with the default envelopes and weights.
In this example, we show four adjusted
envelopes on the right side, and four default
ones on the left.

Step 2
Once ready, enter Mirror mode, and make sure
P the mirror plane is in the right position,
e orientation, and that all vertices and envelopes
X 3F 7 match. The mirror plane is initially created at
E># 2 the pivot point of your mesh.
g o T e o o—g/ a9
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Step 3

Select the envelopes or vertices you want to
transfer, then use Mirror Paste to transfer the
skin data to the other side. You can use the
selection filters for vertices and envelopes
while selecting.

Exit Mirror mode, and the other side of the
i model will now match the one you adjusted.
s Test the skinning, and if it needs fixes, adjust as
N e necessary, and then repeat the Mirror mode
/ \ operations.

While the example in the illustrations above uses only envelopes, the procedure is the same as
when mirroring vertices.

To transfer everything from one half to the other there are special options available. See below, in
the User Interface section.

Projections are helpful to set the mirror plane in the right position and to troubleshoot meshes that
are not perfectly symmetrical.

Distances between projected
crosses and vertices can also
highlight trouble areas on the

M~ original mesh, where the
symmetry might not be as good
=l as expected.

You can project the vertices of one side
to the other. They will be displayed as
crosses. Zooming in, you can see how
close they are to the vertices on the
otherside, and you can adjust the mirror
plane offset to try and overlap them as
closely as possible.




This button enters Mirror mode. It's
enabled only in Envelope sub-object
mode. To exit Mirror mode, click the
button again.

= Mirror Parameters |

— — Mirror Mode
| \ | ‘ Mirrar Paste /

Paste Green to Blue Bones y
| J Paste Blue to Green Bones
X Y

Paste Green to Blue Verts

Paste Blue to Green Verts

You can align the orientation of the

mirror plane to the local X, Y, or Z axis. \., i ks m

Mirrar Offset: |D.D ﬂ
4Mirr0r Thiresh.: |D.5 ﬂ

Dizplay Projection

IDefauIt Dizplay vl

[~ Manual Update

Update \ |

This offsets the mirror plane foward
one side or the other.

Default Display shows the green and blue vertices; when one vertex is
selected, the matching one is highlighted, as well. Positive Direction and
Negative Direction project the vertices from one side to the other and vice
versa, as crosses. The last option, None, will not display any vertex.

Default Display Positive Direction

The Skin Modifier's Mirror Mode

Mirror Paste transfers the selected
envelope and vertex skin data to the
other half.

These two paste buttons fransfer all
the envelope data from one side to
the other.

—____ These two paste buttons transfer alll

the vertex data from one side to the
other.

Here, you can set the threshold for
the matching of the items on the two
sides of the mirror plane.

Manual Update is useful for complex
meshes, when feedback is too slow.
Enable it, and click Update when you
want to refresh the display.

Negative Direction
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BlobMesh Compound Object

A new compound object, BlobMesh, can create metaballs
from geometry or particles. Metaballs are spherical entities
that blend together when close to each other. They can be N Mo
. . . . Ny VAN
used for modeling organic surfaces or liquid effects. : L

First, create a BlobMesh object somewhere in the scene, then
switch to the Modify panel. Click Pick in the Blob Object
group, and select one or more objects or a particle system
you want to use as the source.

Qi
N /N
AW s e~
7N ? N

When you use BlobMesh with geometry, metaballs are placed at

~®——__ sach verfex of the mesh. You specify the size of the metaballs in
the BlobMesh rollout. Increase or decrease the size to adjust the
metaballs and the blending.

When used with a particle system, BlobMesh
combines the particles into a liquid-like surface. For
particle systems, the size is not specified by BlobMesh,
but it's taken from the particle size. Adjustments in that
case have to be done in the particle system’s
parameter rollouts.

If you are using Particle Flow, you can also specify
which events of the system will be used by BlobMesh.
See the Particle Flow topic in this guide.




BlobMesh User Interface

Size sets the radius of the metaballs when meshes or

splines are used as source objects. However, this value
has no meaning when using particle systems as source

objects, since the size is set by the particles.

Using soft selection to select vertices on the
source mesh using soff selection, makes the __-9p
metaballs smaller along the selection
edges. Set the minimum size appropriately
to get the correct edge effect.

BlobMesh can be pretfty heavy to calculate
for complex surfaces. Large Data
Optimization improves performance when
the number of metaballs is high, which is
likely, for example, when using particle
systems. Off In Viewport is useful once the
seftings are final; you only need it when
rendering.

Event 01

€]

=

Event 02

= Parameters

Sie=[283 3
Tension: |1.D ﬂ 1

Evaluation Coarseness:

Render: | 05 J
Wiewport: | 20 J
[ Relative Coarseness N

4k

4k

L [ Use Soft Selection

Min Size: 100 3]
[~ Large D ata Optimization
[~ 0ff InViewpart

r Blob Objects
FF Source 01

Pick | #dd | Remove|

[= Particle Flow Parameters \ |

[ &l Particle Flaw Everts

r Particle Flow Events
FF Source 07-+Event 02

Add Remove

Event 03

e
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Tension makes the surface fighter or looser.
Values under 1.0 relax the surface and
create more extended surfaces.

Coarseness sets the quality of the mesh
subdivision for face sizes. Use different
values for rendering and viewports, with
lower viewport quality (higher values) for
more responsive feedback.

Relative Coarseness changes the value’s
meaning to be relative to the metaball’s
size. In this case, higher values mean higher
quality.

Add from allist or in the viewports, select the
objects or particle systems you want
BlobMesh to operate on.

When using Particle Flow, you can choose which events BlobMesh should
act on, or use all of them. In this sample, only the particles affer the impact
on the water use BlobMesh (Event 02), as specified in the list. See the Particle
Flow topic in this guide.
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Isoline Display

By default in 3ds max 6, MeshSmooth Subdivision Surfaces does not display the edges of
subdivided surfaces, but only the edges of the original editable control mesh. This will display a
less confusing smoothed mesh, keeping only the edges that are important for the modeling process.

S This option is available in the MeshSmooth modifier and the Editable
|17 kv Disley | Poly object, in the Subdivision Surface rollout.

A complex model benefits from | N
the less cluttered display of the
isolines. This model uses
MeshSmooth with 2 iterations.

A mesh or poly model with MeshSmooth creates a lot
of edges in wireframe mode, making details harder
to see and adjust.

With Isoline Display on, the extra edges
are not visible, but the object is still
subdivided as before. Editing is now much
easier, since the cage-control effect on
the model is more clear.

In the MeshSmooth modifier, Isoline Display is valid only for NURMS and Quad Output

subdivision options. It’s not available for the Classic method.
Isoline Display is for viewports only. A wire material still renders each subdivided edge. Also,

modifiers applied over the smoothed mesh might revert the display to a face-edged mesh.
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Editable Splines
Improvements to the Editable Spline object and the Edit Spline modifier simplify the workflow for
surface modeling, by adding automatic connection lines and cross-section functionality.

SHIFT+Copy Connection Line

When cloning a line segment or element, you can automatically generate the lines that connect the
vertices of the two lines. Works with SHIFT+move, rotate, or scale.

SHIFT+moving, rotating, or scaling a segment or
spline, automatically creates the vertices’
connection lines. If SHIFT+cloning more than
once, the connection lines will be joined.

Turn on the new Connect option in the
Editable Spline or Edit Spline modifier’s

Geometry rollout to use this feature.

Threshold is the value used to find and =) o ‘ '
extend connection lines when cloning Cannect Copp—————————

more than once. ¥ Cornect

Thieshald ~ [01 —

Cross Sections

Base Spline objects and the Edit Spline modifier now have the added functionality previously
available only using the CrossSection modifier. Splines to be connected need to be part of the same

spline object.

Before starting, set the vertex type you . .
want for the cross-section lines. When done: exit Cross Section
mode. The lines created are now
independent splines within the
original object.
Mew Vertex Type———— 2 8
" Linear % Bezier ﬂ 5

¢ Smoaoth {~ Bezier Corner

Create Line | Break |

Altach
[ Reoriert
Aftach Mult .
Select the lines to

Ciss el connect in the
desired order. The
cross-section lines will
be created as you
select.

Turn on the Cross Section mode from
the Geometry rollout. Click again fo
exit.
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This feature lets you copy one tangent handle orientation, and then paste it to one or more other

handles.

Click Copy to enter Copy mode. All the
tangents in the spline will be displayed; you will
be able to click the one you want to copy.
Once selected, Copy mode closes
automatically.

Tangent

Copy Paste

[ Paste Length

Click Paste to enter the Paste mode. All the
tangents in the spline will be displayed.
Choose the one(s) you want to match the
tangent you just copied. You have to exit
Paste mode manually, by right-clicking in the
viewport or clicking the button again.

In Copy mode, select the tangent you
won‘r to copy. Note that you are

X‘V\ actually selecting one haif of it.

o
In Paste mode, click the
tfangents you want to align to T
the original one.

—

2 B—t 4
/@1{} ) _70\\ /%\% =/

Use the Paste Length option to
match the original tangent
length as well. By default, only
the orientation is matched.

The other half of a Bezier tfangent
will move to stay aligned with the
new orientation of the selected
half. In a bezier Corner fangent,
the other half is not affected.

Two small improvements have been made to the quad menus. First, when you need to change the
tangent type of one or more vertices, your needn’t to be over one of them in order to activate the
options. You can right-click anywhere, and the tangent options will be available, and will act on the

selection.

Also, a reset option has been added: Reset Tangents restores the tangent handles to a default

alignment position.
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Editable Paiches

A few enhancements to Editable Patch objects have been included to improve the workflow: copy,
paste, and reset tangents, better soft-selection display, grow and shrink selections, smoothing, and
the addition of surface creation to the Edit Patch modifier when applied to a spline object.

Handle Sub-Object Mode

A new Handle sub-object mode has been introduced to simplify tangent editing. In Vertex mode,
you need to select the vertices to enable the handles. In Handle mode, instead, all handles become
visible. Vertices are not selectable, making it easier to work on just the tangents.

The fransform gizmos position
themselves on the handle,
rather than on the vertex,
making it easier to select
handles.

When in Handle sub-object
mode, all the handles become
visible, and vertices are not
selectable.

Multiple selections are possible,

i and Move, Rotate, and Scale
/ act on the entire selection.

Also, the same ability to copy and paste tangent orientations and length available for Editable
Splines is available for patch handles as well, and works in exactly the same way.

The Reset Tangents option on the quad menu is implemented here just as has been with Editable
Splines.

Selection

The same selection tools available previously for Editable Poly are now available for Editable Patch.

The Shrink, Grow, Ring, Loop,
and Select Open Edges options
work as for Editable Poly.

\

Shririk. Graw
Riing Loop
Select Open Edges

Shaded Face Toggle

When Soft Selection is enabled,
click Shaded Face Toggle to
see the selection.
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Patch Smooth is a new utility in the Miscellaneous group. It works on the entire patch surface or
any sub-object selection, and aligns all the handles so that the resulting surface is as smooth as
possible.

This example shows what
Patch Smooth can do on Miscellaneous
a selected vertex whose i T
handles create a corner

on the surface. 7 Patch Smaoth

After Pafch Smooth, the
“‘ﬁ‘m <& | 5ndles have been aligned
- and the surface is smooth.

Handles are oriented based on the neighboring patches.

The Edit Patch modifier has all the enhancements done for the Editable Patch object, plus the ability
to turn a spline model into a surface. This same functionality was previously available with the
Surface modifier.

When adding the Edit Patch "
modifier to a spline model, you &
have the same options to

create the patch surface as you Spline Surf.

had in the Surface modifier. % pp 'Ezn;::;u,face

If Edit Patch is applied to an @ .
Threshald: [T.0 =

existing patch surface, these

options will be disabled. ® M Pl el ~

¥ Remove Interior Patches
[ Use Only Selected Segs.

Now that editable splines have automatic connections and cross sections, you can create patch
surface models with just two modifiers on the stack.

. . B Edit Patch ) ) o B Edit Patch
Previously, you might have 3 LEe Now, cross section functionality is in % S

5] Surface . 1 /w Editable Spline
needed up to three > CrossSestion editable spline, and surface

modifiers to create a patch Editatle Spline functionality is in Edit Patch, and the
model based on a spline. workflow is greatly improved.
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AEC Objects

AEC Objects are standard architectural assemblies like stairs, windows, doors, and walls. They are
fully parametric pre-made objects, and give you a quick way to fill an architectural model with
objects that otherwise would involve time-consuming modeling tasks.

Each object has several parameters for customizing look and dimensions. They already have
material IDs assigned to their components for easier material assignments.

Windows

Windows styles include Fixed, Sliding, Awning, Projected,
Pivoted, and Casement. You can change size and thickness
of each component, including the frame.

- —| l /1 ’-
Doors
There are different styles of doors, like Pivot, Sliding, and
BiFold. You can have one or more panels, beveled or not, or

glass panels. You can change the size and thickness of the
door, the frame, and flip the hinge and the swing.

/ ==
m——
—
——
-
3=
Stairs

You can create U- or L-shaped stairs, straight or spiral stairs.
You can add components like stringers and open or solid-filled
railings. You can change the angle of an L-shaped stair, the
number of turns of a spiral one, and each stair has full control
of overall height, number of risers, or riser height.

NI

Railings

You can create a single straight railing, or pick a path and
have a railing that can follow curved and off-plane lines. You
can change the number of segments, customize the top rail
size, and add pickets and lower rails.

oy

Walls

You an create walls almost as easily as you can create a
spline, open or closed. A useful characteristic of walls, is that if
you create and link doors and windows to them, holes will be
created automatically and updated if the doors or windows
are moved.

Foliage

You can add trees and plants from a library of different types.
Each one has parameters for changing the appearance, like
removing the leaves, or pruning the branches. Each plant is
created randomly and it’s always unique.
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Camera Correction Modifier

The Camera Correction modifier applies a
two-point perspective to a camera. This is
a common requirement for architectural
visualization.

You can add the modifier to the selected
camera from the Modifiers menu.

NURBS Editing 3

Fiadiosity Modifiers 3

Cameras 3 -
e [Eamera Carrection |

[ -2 poirt perspective corection_;
Amount: |-24.5 ﬂ
Diirection: |SD.D =

. Guess.
Uz this modifier to obtain
-point perspective effect

on a camera

Amount is the strength of the correction. The camera will rotate to
keep the center of the image in the same place. The camera cone
gizmo will distort to give a feedback of the correction applied.

Guess estimates the amount of correction Direction is usually vertical (90 degrees), but needs to be adjusted if
needed based on the camera rotation. You your camera is rotated or if you are looking for a different
can then adjust the values manually. if orientation of your perspective.

necessary.
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MapScaler Modifier

MapScaler was in previous versions of 3ds max, but only as a World-Space Modifier (WSM). Now,
it’s also available as an Object-Space Modifier (OSM). They are both listed in the Modifiers drop-

down list.

The behavior of the two versions is the same except for scaling. Both keep the map size unchanged
if the object dimensions are changed, but the WSM version also maintains the size if the object is
scaled, while the new OSM version will scale the map as well.

Scaled object

Changed dimensions

Original object

: ‘ Using the WSM version of
WSM ' MapScaler, the size of the map
' I remains unchanged even when
"’ ‘\The object is scaled.
Using the new OSM version of
NeW OSM . . MapScaler, the size of the map
. . changes when the object is
. . scaled.
B Paraneiers [ [E Parameters | The user interface is practically identical between
Scale: [Z00 2] Scale: [Z00 2] the two, except that Up-Direction selection is not
Udfiset [TT 2 Ufset [00 1 3 necessary for the OSM version of MapScaler. The
VOfiset 00 2] VOfiset 00 2] OSM version always uses the Local Z axis, while

v ‘wiap Testure

Channel: | 1 ﬂ

v ‘wiap Testure

Channel: | 1 ﬂ

Up Direction
 Wwarld 2 Asis
& Local Z Axis

WSM

New OSM

the WSM version allows you to chose between
Local and World.
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Unwrap UVW: Relax Tool

The new Relax Dialog command on the Tools menu of the Unwrap UWV editing window allows
you to relax the UV vertices. This is similar to how the Relax modifier relaxes mesh vertices.

Relaxing UV vertices helps resolve overlapping or stretched areas of your model mapping. The
way it works is better understood on a simple model.

After applying a few iterations of Relax to

all the vertices, the mapping coordinates

assume a more uniform distribution and the
— stretching is fixed.

-
Q

The hemisphere on the left has a
planar UV mapping that clearly
stretches the map near the
edges.

Relax works only on vertices. You can apply it to all vertices, or only to a selection. Depending on
your model, Relax can be helpful for fixing specific areas by better redistributing the distances
between vertices.

Best results are usually obtained with a mix of manual adjustment and applying Relax on isolated
vertex selections.
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This modifier add thickness to a surface. Surfaces with no thickness are often used to model hollow
objects, like shells, where the interior is never seen. The Shell modifier extrudes the faces and gives
a real thickness to the object if you need, for example, to show the object’s surfaces as standalone

objects in an exploded view. This modifier works on meshes. It will work on poly objects, patches,

and NURBS surfaces, but converts them

extru

/

Bevel Edges lets you specify a spline to
shape the extrusion.

Auto Smooth Edge uses automatic

smoothing to smooth the side extruded ——— gl

faces.

1

to meshes.

The inner and outer amounts

de the surface along

the face normals (outer) or
opposite to them (inner).

[- Parameters |

Inner Amaunt: | 1.0 ﬂ
Outer Amaount: | 20 ﬂ

Segments: | 2 ﬂ

|~ Bevel Edges

Bevel Spline: Mone

[~ Override Inner Mat (D

Irrer k4at 10 |‘I ﬂ

[~ Override Outer Mat 1D N

Muter et ID: [3 E

[~ Overide Edge Mat 1D
Edge Mat D: [T E
¥ Auta Smooth Edge

Angle: | 450 ﬂ

[~ Oweride Edge Smocth Gra

Smooth Grp: |D ﬂ

Edge Mapping

|m -

4 T4 Offset: [0.05 S
[~ Select Edges

[~ Select Inner Faces

[~ Select Outer Faces
[~ Straighten Commers

1

Edge Mapping applies predefined mapping fechniques to the side faces:

Copy. Strip, Interpolate, or None. Above is a representation of the UV mapping
extensions applied to a rectangular surface by Copy, Strip, and Interpolate. TV
Offset specifies the size of the mapping when Strip or Interpolate is used (arrows

in the illustration).

Segments is the number of exfrusion
intervals along the side faces

You can override the
material IDs for the newly created
surfaces.

The new surfaces can be selected as
sub-objects and passed up the stack.

Straighten Corners corrects the
extrusion of corner vertices when their
normals are averaged.

When using high thickness values, some vertices might overlap and further editing of the resulting

mesh might become necessary.
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Architectural Material

This new material type gives you quick and high-quality, real-world materials. It has a simplified
user interface that works very well for architectural surfaces and the use of Radiosity or mental ray
for global illumination effects.

This material is physically based and, with minimum settings, will provide highly realistic results
in your architectural studies. It gives you automatic ray-traced reflections and applies the correct
falloff for reflections and refractions.

This sample scene uses only Architectural materials. Practically every
real material can be replicated by this new material type.
Templates give you the basic material settings for the most common
ones, like wood, stone, masonry, glass, water, polished stone, and
many more.

Materials can have any type of supported diffuse
textures.

Transparency, refractions, and reflections are
automatically handled, based on the template used as
the basic material.

Note that reflections are stronger
when objects are seen at an angle,
as happens in reality for glass or
varnish (Fresnel reflections).

Radiosity and global illumination properties are
automatically set, based on the material texture, color,
and reflectivity.

mental ray® can be used with excellent results with this material, but it will ignore the Emit Energy
setting and the Sampling Parameters, using its own sampling instead.

If you are familiar with VIZ Render and Autodesk Architectural Desktop 2004, you will recognize
the Architectural material as the one used by VIZ Render. This material is used when you import
DREF files.



Glass - Clear

=

Ceramic Tile, Glazed
Fabric

Glass - Clear

Glass - Translucent
Ideal Diffuse
Mazany

Ietal

Metal - Brushed
Ietal - Flat

Ietal - Polished
Mirror

Paint Flat

Paint Glosz

Faint Semi-glogs
Paper

Faper - Translucent
Plastic

Architectural Material

Templates can be selected from this drop-down list. The full list is on the left. Each template sets the
basic material properties. You can then add textures and refine the settings to customize the material.

As for standard materials, you can use texture
maps for many of the material parameters.

The diffuse color is specified here. If
the material has a diffuse texture, you
can automatically calculate an
average color based on the texture

Stone

Stone Polished

Uszer Defined

Uszer-Defined Metal

W ater

wiood Urfinished

‘wiood Yarmished =

Index of Refraction, Transparency,
Translucency, and Shininess are set
by the template, but can be
adjusted manually.

Set a Luminance value if you
want the material to emit light.

Click this button, then select a
photometric light in the scene to
set the luminance at the same
level as the light. This is a quick
way to make an object emit as
much light as a known light.

The settings in this rollout are similar to those found in the
Advanced Lighting Override material, and are included in
the base Architectural material for convenience.

by clicking the arrow button.

\ Templates *
\ \lﬁlass - Clear

2N

[- \ Physical WES

Diffuse Calar:
Diffuze kap: | ao.0 J v Maone
Shininess: | 00.0 Jr Mone

Wﬂ v Mone
Tranglucency: IDD—Q v Maone
Index of Refraction: Wﬂ

Lurninance cd/mé: IUU—ﬂ v Mok

; [~ 25ided [ Raw Diffuse Texture

Tranzparency:

[Toon— 2|~
Cutout: Wﬂ v

| - Advanced Lighting Override

[~ Emit Energy [Based on Luminance)

Color Bleed Scale: | 00.0 J Indirect Bump Scale: | DDE

Reflectance Scale: | 00.0 J Trahsmittance 5cale:

Special Effects -
[Toon— 2|~ None
[Toon— 2|~ None

Raw Diffuse Texture excludes the
material from illumination and
exposure-control processing. The
texture will match the original
image or color. Useful, for
example, to keep self-illuminated
materials fully white when
Logarithmic Exposure Control is
used.

Special Effects maps add the
flexibility of standard material
features.

Intensity modulates the
brightness of a material. Using a
Noise map increases realism and
avoids the flat computer look.

Cutout is similar to standard opacity mapping, but where
the material is fransparent, no reflections, refractions, or
shininess will be visible. It effectively “cuts” the material, it

does not just make it fransparent.
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Multi/Sub-Object Material

Reference to multiple sub-object materials on meshes was sometimes confusing in earlier versions
of the 3ds max software, because of the use of numeric values. Objects with many material IDs, or
objects created by attaching two meshes, both using multi sub-object materials, were very hard to
figure out.

In this version, editable objects have the ability to select sub-objects assigned to specific materials
by using names instead of numbers. The Material group in the appropriate sub-object modes has
been expanded.

The base objects using this new feature are Editable Mesh, Editable Poly, Editable Spline, and
Editable Patch, plus objects using Edit Mesh, Edit Spline, or Edit Patch modifiers.

i é E. == 16 Material Editor - Statistic Data
Material Mavigation Options  Utilities

R k)

P@ 22 (8 (X [ |4 %] ol |@ I & &
%, [Statistic Data x| Multi/Sub-Objec

[- Multi#Sub-Object Basic Parameters I

Material ————
SetID: [3 E T SetMumber | Add | Delete |
SelectD [[3~ 3]
[Middle - (2] = % Middie - (3] B 10| Name | SubMaterial | an/oft
v Clear Selection * tsxe_ﬂéﬂ I “ I‘I_ ILowest Blue [Standard) (] ¥ 1=

ﬂ [2 [low Green (Standad] |C]
ﬂ [3 [Midde ‘ellow (Standard) |]
“ [+ [Hgh Orange (Standsrd) |

/ . [5 [Higest | Red (Standad] [~
You can now select sub-objects by material ID using this m IB_ Iucean MID d
drop-down list. Names of materials you've assigned to any of D [7 [Nonaf | Gray 50 (Standard] [

the object faces will appear here.

High - [ 4]
Higest - [ 5]
Ocean - [6
Mot Afr. -

I
7

Note that if more objects share a single Edit modifier, or if the object does not have a Multi/Sub-
Object Material assigned, the list will be unavailable.
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New Materials Utilities

A couple of utilities have been included to help manage the complexity of sub-materials. They are
accessible from the Utilities menu in the Material Editor, or from the Utility panel, in the list opened
when you click the More button.

Clean MultiMaterial

Clean MultiMaterial finds all the materials in the scene that have unused sub-materials, presents
them in a list, and lets you chose which ones need to be cleaned. Of the selected materials, the
unused sub-materials will be removed. Materials IDs remain unchanged, and the used sub-
materials are unaffected.

An object using only selected sub-materials from a Multi-Sub-
Object material can be quickly and automatically cleaned,
removing the unused sub-materials from the list.

M Mame | Sub-aterial | On/0f

. [ [Frame | ‘wood (Standard] [ ¥ =
. [2 [Fictue Family Photo [ Standard ] [
ﬂ [3 [Mior — ivor (Standard)  |[]
. [+ [Frame 1 Brown Plastic. { Standard ][]
H [5 [Frame2  Gold (Standsrd) |C]
D [6 [Back  Black Paper [ Standard ) [l ¥

BN NN

viel el e w v @
I ol N U N NUE N N S S

M Mame | Sub-aterial | On/0f

ﬂ |3_ IMinor Mirrar [ Standard | |:| ¥ =
H |5_ IFrame 2 Gold [ Standard |:| v
Clean Multi-Materials D IB— IBaCk wl. o

[elect multi-materials to have their unused
kub-materials cleared.

[- Parameters

Thiz utility iz uzed to clean
unused sub-materials from
azzigned mult-materials.

Find All
O chair { MultifSub-Chject 3
O container { MulkifSub-Chject 3

Frame { Multi/Sub-Object ) ]

The ufility lists all the materials in the scene that have
unused sub-materials. Select the ones you want fo be

Click Find Al to start the cleaned, and click OK. The remaining sub-materials
search for unused sub- will maintain their original IDs.
materials.

()3 Cancel
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Instance Duplicate Maps searches all the materials for references to the same texture file. The

duplicated textures are then listed; for each, the material and map where they are used is displayed
You can then choose to instance all of them, or select and instance only a subset.

[- Parameters |

Thiz utility iz used to
subgtitute all indentical maps
with instances

Find All

Click Find All fo start the search for duplicated
maps in all the materials used in the scene.

i Instance Duplicate Maps

Duplicated Textures: 4

[Select duplicates and press “Instance” to consolidate,

/ Duplicates: 3

The list of duplicated maps
appears as a drop-down list.
Choose a map and the materials
using it will be listed.

Click Instance All to instance all the duplicated maps in
the scene. The dialog will close after that, since no more

duplicates exist at that point.

Idoorl .png
Map Mame | Parent Material
Map #15 Garage Door  Standard )
Map #2 Door § Skandard )
Map #9 Proxy Door | Standard ) \
Instance Al | Instance | Cloze
-

\

From the list of materials using the
selected duplicated map, you

can select the ones you want to
instance.

\

Click Instance to instance the selected map for the selected
materials. The dialog stays open so you can select other materials

and instance the map for them as well, or switch to a different
map from the duplicated textures drop-down list.
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Chapter 5: Animation

Version 2 of reactor adds functionality and improves workflow, as well as speed and quality of the
dynamic solutions. Here is a brief overview of the new functionality and the major changes from
the previous version.

For details of the other minor technical improvements and additions, see the topic What’s New in
reactor 2 in the online reference.

As you saw in the User Interface topic earlier in this guide, reactor now has its own toolbar docked
to the left side of the 3ds max window, and a menu with all the objects, modifiers, and utilities.

Here is a look at the toolbar. It’s a single column in the default docked location. You can undock it
and make it a multi-line toolbar if you prefer.

Creates a Rigid Body collection @3 Creates a Constraint Solver

Creates a Cloth collection ";{ Creates a Rag Doll constraint

Creates a reactor Motor
Creates a reactor Wind
Creates a Toy Car helper
Creates a Fracture helper

Creates a Water helper

EETR AN I

Creates a Soft Body collection \_’ Creates a Hinge constraint
Creates a Rope collection & Creates a Point-Point constraint
Creates a Deforming Mesh collection «,« Creates a Prismatic constraint
Creates a reactor Plane e | Creates a Car-Wheel constraint
Creates a reactor Spring =, | Creates a Point-Path constraint
Creates a Linear Dashpot ? Adds a Cloth modifier

Creates an Angular Dashpot r”‘n Adds a Soft Body modifier

Adds a Rope modifier
Opens the Rigid Body Properties dialog

Starts the Analyze World ufility
Starts the real-time Preview Animation window

Creates the animation

While access to the Utility panel is still necessary to set parameters and options, the reactor toolbar
and menu provide a way to work faster once those values have been set and the simulation just

needs to be tweaked.

The menu has the same options as the toolbar, plus some utilities like View Stored Collisions, and

key reduction or deletion.
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Simple and Cooperative Constraints

Constraints have been divided into two types: Simple and Cooperative. The first type uses
constraints that are added to the scene and automatically solved. The second type works with a
Constraint solver, where the constraints are listed and need to work together.

Cooperative constraints require more time to solve, but provide more robust and realistic results,
due to their interaction.

Hinge Constraint

This new constraint works like a hinge between two objects, allowing them to rotate around one
axis. A single object can also use Hinge, with the World space as its parent.

You can set an optional min and max
range of the swing, visually indicated by
this angle gizmo.

The large arrow indicates the hinge axis.

Note: If you enter sub-object mode, you
can rotate the parent and child spaces.
A set of red arrows indicates the child
space, and will be visible when the two
are oriented differently. This behavior is
common to most constraints.

The small arrow indicates the origin (zero
angle) for the limits.

-

Rag Doll Constraint

The Rag Doll constraint restricts the movement between two objects (or one object and the World)
in a way similar to human body joints.

This is the main constraint plane,
the one that defines the
orientations of the other limits.

These two symmetrical cones
define the plane limits.

To avoid confusion, you can turn
off parts of the gizmo or make it
bigger. To set the Twist, for
example, you should disable the
rest and enable just the twist
gizmo as shown above.

This gray cone defines the range of motion of the joint. The range is reduced by the plane Arrows always indicate the
limits, making the effective range the area highlighted in red. constraint axis and limits origin.
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Using Rag Doll constraints or a combination of Rag Doll and Hinge constraints, you can simulate
the behavior of a lifeless human body (hence the name Rag Doll), and create digital stunts like
falling and rolling down stairs.

% LS. M-

"o

A simple rag doll tumble-drying.

The way to use a rag doll in your work is to prepare a substitute model of your original character
in which the bones have been replaced by a matching Rag Doll rig.

Animate your original character up to the point where the Rag Doll model is needed. Match the
position of the character, and then hide your character and let the Rag Doll simulation take over.

You can create your own rag doll by manually setting Hinge or Rag Doll constraints for each body
joint. A script is provided to create standard humanoids, and to automatically add the appropriate
constraints.

The script is called rctragdoliscript.ms & Ragdoll M= .Wﬁ
and is located in the scripts directory. \ . g
Run it, and the Ragdoll dialog appears. E Create Humanoid | -
Narme Root [Ragdall
Height[7574 2|
Vertebra|3— ﬂ
[ AddHands
[V Add Feet
[v Link Parts ‘

Create Humanoid
Set name, size, and body parts options,

[= Carstrain Humanoid | then click Create Humanoid to get a
basic reference character.

Humanaids
Vertebra|3 ﬂ

V¥ Create RECallection

[V Create CSolver S
Customize the humanoid fo best fit your G s ———
character by scaling the components. I [ AddFest J
When ready, click Constrain Humanoid. =e

I™ Snapshet Parts Add a reactor plane and try a
Other custom body parts can be added I~ Ltk to Origital simulation. Your character is ready to
if necessary, but they will need to be [T Change Name use. Add some animation if your
manually constrained. NewName [Ragdal | character has to inherit the original

character’s movement.
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This constraint simulates an individual car wheel. You can use as many as you need for your vehicle
and use the same parent for all.

A Car-Wheel constraint has two
main axes, one for the spin
direction and the other for the
suspension.

The test above uses four
constraints to spin the wheels and
push the car on a surface.

The Suspension axis (in green, /'

parent space) indicates the
direction suspensions are working.
You can set optional min and max
limits to confrol how much the
suspension can slide below and
above the constraint attachment.

\ The Spin axis (in red, child space),
should be aligned with the wheel
axis.

Car-Wheel constraints can be used to follow the vehicle’s animated, unyielding body and to turn
the wheels, or they can apply a force to the parent rigid body and push the vehicle forward.

You can store a record of each collision that reactor detects during a simulation. You can then view
the list and save it to a text file.

You can store the collisions only once, the next time you create an animation, or every tfime. By

[= Caollisions e
r Store Callisions————————— default, no collisions are stored.
" Da not store ‘
& Store once . ) .
# Sl s Click View to open the dialog shown af eS|
the right, listing all the collisions T e P
» he Trrame | ot oo T 7 = |
7037 colisions stared_g—" recorded. From this dialog, choose Save S mEmTa o mmame s s unnn
Wi cl to save the collisions as a text file. e T Rl Tame Coroos 720, D esml ki
12 el . 1184 7 RagdollL Thigh ~ Tumble (-40.123,-40.123, 10) 250097 fs.
Click Clear to delete the records. 26 7 ReblRThgn Tunb (148285, 402 (04,-00,09 13805861 s NotPre
Filter before staring TR Tnse Clrtenr. 010010 0% s aron o

I Dbjects .. Save Cise

[~ Welocity > |D.D ﬂ\
-~ Enable the collision filter and click Objects to open a dialog where you can choose which
- Global Calisions —————— object collisions to store.
) . . Enable Velocity if you want to store only collisions above a specific speed.
Define Collision Pairs

Selected Fair

Enatile Dizable

Collisions are now managed globally rather than in a Rigid Body collection. Collision data is now
1 accessible using MAXScript.




Chapter 5: Animation

Prismatic Constraint
A Prismatic constraint limits the movement between two objects along a single axis. Only sliding
is allowed, not rotation. An example of its use would be a forklift.

Fractures
Fractures has been improved; all fragments now are considered rigid bodies and can be constrained
and given an initial velocity. reactor can now handle complex fractures with more reliability.

Animatable Wind
Wind parameters like direction and strength can now be animated. Falloff and range controls have
been added.

The workflow and many concepts behind reactor functionality have been revised. It's beyond the
scope of this guide to reintroduce the basic concepts of reactor.

The reactor portions of the online reference and tutorials have been rewritten, and we suggest that
even more experienced users check them out to make sure all the differences are clear.



Dope Sheet: Curve Editor

Operations in Dope Sheet have been speeded up, optimizing the key computation and using
internal caching. Only the keys that are actually visible in the working area are updated.

By carefully limiting the tracks displayed to the ones you really need, you can improve
responsiveness and perform tasks much more quickly.

Now, Auto-Expand is by default set to show just the selected objects, and not to expand any tracks

or children.

Previously, you could change the keyable attribute of a track only by clicking the keyable icon.
Now, it’s possible to select multiple tracks, and set them to keyable or not with a single step.

=2 @ Upper arm
[ Conwaler Use the new Keyable menu /] Transfom
enteler command to toggle the {C]Rotation .
Lzsign.. [ Keyoble flog of the selected - QrafF] Hotat!on O[] Hotat!on
[iElete Eatraller controllers. -On[F] Hotat!on O] Y Hotat!on
-0rafF-]Z Rotation -raff-]Z Rotation
Kepable
[Eapy [Ch] 2 ] Transform
Easte [Eirl 4 Fotation

Collapse Controller...

ake Unigue i}

[Hut-of-Fange Tipes. .

In case of a mulfiple selection,
the toggle sets or resets the
Keyable flag based on the first
track’s statfus.

Braperties. . After choosing the menu
command, all the selected
flags are unified.

AlF] Rotation
AlF]" Fotation
- Draff] 2 Rotation
£ Hand
Transform
Fotation
a7 % Rotation
&alf] v Rotation
O[f-]Z Rotation

% Rotation
-rafF] " Rotation
-0rafF-]Z Rotation
£ Hand
Transform
Fotation
O[F] % Rotation
O[F] Rotation
O[f-]Z Rotation

Also, a new filter has been added to the Filters dialog. The Keyable Tracks filter displays only the
tracks that use keys. This helps minimize the number of tracks shown, and leaves only the ones that
actually have keys or curves to edit.

Shows Only:
[ Arimated Tracks
[ Selected Objects
[ Selected Tracks
[ Wisible Objects
[V Keyable Tracks

Turn on Keyable Tracks in the
Filters dialog to show only
fracks that allow keys.

-2 Ef Spherell

Transform : Position/Hatation S cale
Puosition : Position 372
[E=]# Position : Bezier Float
=)' Position : TCB Float
{12 Position : Linear Float
Rotation : Euler v
[ Rotation : AudioFloat

-2 Ef Spherell

: Puosition : Position 372

=% Pasition : Bezier Float
] Pasition : TCB Float

< Pasition : Linear Float
Rotation : Euler v

[ Y Rotation : On Off
[F-]Moise Strength : Bezier Float

[2]' Rotation : On/0ff

-2 Z Rotation : Moize Float

-[f=] Noise Strength : Bezier Float
Scale : Scale Expression

In this example, various controllers have been assigned, and when the Keyable
Tracks filter is enabled, tracks with controllers like Expression or AudioFloat are
hidden.
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mental ray

mental ray is a powerful rendering system fully integrated within 3ds max. It was previously
available as an optional package, but this version makes it available as a standard feature.

The image below shows many mental ray features.
Global llumination
Caustics light effects

Full support for all 3ds max
materials

Reflections and
refractions

Realistic shaders
Fast raytracing
Area lights

Depth of field

Distributed rendering

mental ray uses a scene-description language. Its integration within 3ds max is based on a
translator that translates the scene data to mental ray prior to a rendering.

With mental ray selected In the background, the The mental ray renderer re- The scene is rendered in
as the active renderer, scene is franslated and creates the scene and the frame window or to a
render the scene. fransferred to mental ray. processes it. file, as usual.

All this processing is done internally, and to the user, a mental ray rendering looks like a standard
rendering.
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mental ray integration with the 3ds max user interface has been made as seamless as possible. The
translator uses the standard 3ds max materials and lighting parameters, and some extra parameters
that pertain only to mental ray.

Controls specific to mental ray appear in the following locations:

* A panel in the Object Properties dialog

* A panel in the Preferences dialog

* New material types

* New map types

* New light types (mr Area Omni and mr Area Spot)

* New shadow types

* New properties for lights and materials (when mental ray extensions are enabled)
* A whole new set of panels and rollouts on the Render Scene dialog

mental ray uses both scanline and ray-tracing algorithms. The true power of mental ray is in its fast
and extensive use of ray tracing. Ray tracing is used to calculate not only reflections, but also diffuse
and caustic lighting. This power doesn’t come without some complexity and numerous parameters
to juggle.

If you are new to mental ray, you might find its complexity a bit intimidating at first. The
integration with 3ds max allows you to use mental ray as the rendering engine, while continuing
to work with lights and materials as you have in the past. mental ray renderings will match those
of the existing scanline renderer.

In the Render Scene dialog, you can add global illumination and caustics. Using Preferences to
enable the mental ray extensions allows you to add specific mental ray features to standard
3ds max materials. As your understanding grows, the more you can add features to your scenes.

If you are an expert, you will find options to access mental ray features directly, like the mental ray
material, contour shaders, and camera shaders. Later in this topic, you will see how to access these
options.

This introduction gives you an overview of mental ray and the translator. We suggest you read
more in the online reference, the tutorials, and the third-party mental ray documentation.

The term shader is used quite often when talking about mental ray. Shaders are the basic elements
that control a scene rendering. A shader in its most simple form can be a surface shader, like a
procedural map. But mental ray shaders also control volumetric effects, photons, lens effects, file
formats, and much more.

Combinations of shaders that define all aspects of a material, are called phenomena®.
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Let’s first take a look at the changes implemented throughout the user interface to integrate mental
ray. We will then introduce concepts and features, and then look into specific mental ray user-
interface and rendering options.

We start with materials and maps, which play a major role in mental ray renderings. You need to
have mental ray set as your active renderer to access the features illustrated. To see how to switch
renderers, see the Rendering Dialogs topic.

To better handle differences between the scanline and mental ray renderers, the Material /Map
Browser displays extra materials (phenomena) and maps (shaders) specific to mental ray using
yellow icons. Incompatible materials and maps for the active renderer are grayed out.

Materials with a blue icon are
standard 3ds max materials
that can be used with mental
ray.

Materials with a gray icon are
not compatible with mental
ray. They can still be selected
and assigned.

Turns on and off the display of
the incompatible materials/
maps (gray icons)

I%l Material/Map Browser

r Browse From: —

£ M Library

£ Mt Editar

 Agtive Slat
lected

" Scene

& New

- Show
v Material:
v Maps

[V Incompatible

|DGS M aterial [ph_l,lsm:s phen]

@ Q

¥ Rt Only
[~ By Object

2D maps
¢ 3D maps
¢~ Compositors
£ Calar Mods
 Other
Al

7

@ MONE

@ Advanced Lighting Dverride
@ Architectural

@ Blend

@ Composzite

3 DGS Material [phyzics_| phen]
@ Direct< 9 Shader

@ Double Sided

3 Glazz [physics_| phen]

@ Ink 'n Paint

@ Lightzcape ktl

@ Matte/Shadow

3 mental ray

@ Morpher

@ Multi’Sub-Object

@ Raytrace

@ Shell b aterial

@ Shellac

@ Standard

@ Top/Battom

& NOME

A Bitmap /
5 Bump [3dsmazx)

& Cellular
i Checker

M Combustion
A Composgite \
i Dent

7 DGS Material [3dsmax)
7 Dielectic [baze)

£ Dielectric Material [3dsmax)

I

Materials with a yellow icon
are mental ray phenomena

The name in parentheses

| +— indicates the library the

material or map belongs fo.

Maps with a green icon are
3ds max maps compatible
with mental ray.

Maps with a yellow icon are
I~ mental ray shaders.

Maps with a gray icon are
incompatible with mental
ray.

mental ray shaders are very specific and technical, and to a first-time user they might cause some
confusion. mental ray is a powerful rendering system that requires a certain degree of technical

knowledge to use fully.
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The translator can use standard 3ds max materials and add specific mental ray functionality (like
photon shaders) to them. This allows you to use the powerful features of mental ray while
continuing to use the materials you are accustomed to.

Color Selectur Base Color X
Another difference you will Whiteness —
L ] :
notice is the Color Selector. . GEE: -—:”W B
I e[ NN 0
Whenever a color has to be . U
chosen for a mental ray feature, K Hue: [ 07 - |
. o [ 0.0 -
the Color Selector dialog has : Vjuet I_l%j
values in the range 0.0 to 1.0 s
instead of the 0 to 255 used for all
other 3ds max colors. _ Olose_| _ Beset |

Two new lights have been introduced to match mental ray area

lights: mr Area Omni and mr Area Spot. TageSpot | _Freo Spol |
Target Direct|  Free Direct

Orrini Skylight
Standard and photometric lights can still be used and will m #ﬁspm

render correctly.

Skylight and IES Sky are supported when Final Gather is enabled in the Indirect Illumination
options.

The best choices for shadows are Ray Traced Shadows, which use the mental ray raytracer, or
“mental ray Shadow Map”. Advanced Ray Traced and Area Shadows are not supported and will
be rendered as raytraced shadows. Ordinary Shadow Map shadows are rendered, but “mental ray
Shadow Map” provides better results.

When translating a scene to mental ray, errors and warnings on items that are incorrectly set up or
unsupported are displayed by the translator in a window that only opens if any issue is found.

Error and warning messages appear if something
requires your attention. Optionally, other status
messages can be displayed, too (in black).

[¥ Infomalion [ Progiess [~ Debug(OutputtoFie) [ OpenonEror Clear Close.

When it comes to rendering, mental ray presents you with an extensive set of options.

Before we look at them, it’s better to introduce functionality and concepts that will help you
understand the meaning and purpose of those settings.
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Indirect lllumination

Indirect illumination is one of the most powerful features of mental ray, handling both diffuse light
and caustic effects.

Later in this topic, we will explain the options and parameters, but first, we want to explain some
concepts about how mental ray indirect illumination works.

Photons Basics

mental ray uses photons, samples emitted from the light sources, to simulate indirect illumination.
Each photon carries energy and interacts with the scene, hitting surfaces, bouncing, and being
reflected or refracted. Energy decays over distance, and whenever photons hit a surface.

Photon interaction with the scene is handled by special photon shaders. While photon shaders can be
added and tweaked manually, it’s better for a novice mental ray user to let the translator do it.

For example, a Raytrace material automatically handles photons to create reflected and refracted
caustic light effects.

This scene is using different materials to achieve the same effect on each
sphere. From left to right, the materials on each sphere are: standard
material with raytraced reflection and refraction maps, raytrace material,
architectural material, mental ray glass phenomenon.

When rendered with the
scanline renderer, the 3ds max ~————f
materials are still working. The
mental ray material is not

When rendered with mental ray, all materials rendered. This makes standard
give the same result. All the standard 3ds max materials a more flexible
materials handle diffuse and caustic light. choice in many cases.

One suggestion is to use standard 3ds max materials whenever possible. Your scenes will have less
problems if you need to render with the scanline renderer or other third-party renderers.

There are two kind of photons: Global Illumination and Caustic. The first simulates diffuse light;
the second, reflected and refracted light.

It’s important to have your system units set to realistic units for the scene. Light energy from
photons depends on the scene size.
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Global lllumination Photons

Global illumination (GI) simulates lights bouncing off surfaces in a scene, creating diffuse or
ambient light. 3ds max already has two systems to simulate it: radiosity and the Light Tracer.
mental ray adds a third one, based on a different technology.

This is the scene with only direct light, no  With only a few photons emitted, each As more photons are emitted, they blend
global illumination. photon carries a lot of the light energy. and bounce, assuming the color of the
By default, the size of the photons is last surface they hit.
calculated based on the scene extents.

A higher number of photons shows that ~ With an even higher number of photons,
the energy that each photon carriesis  the Gl effect is more clear. Sfill, some
now smaller. The blending of the artifacts due to photon granularity are
photons starts creating the Gl effect. visible.

The correct number of photons depends on the scene complexity. Large, flat surfaces will always
require high amounts of photons. It’s not unusual to use millions of photons.

When photons alone can’t give you the desired result, you can use Final Gather to refine the image.

Final Gather alone, with no photons, already provides a bit of  When used after photons have been emitted, Final Gather
light in the shadow areas, but that light is the result of sampling can smooth the result without the need o use extremely high
only the direct light in the scene. numbers of photons.

Final Gather for mental ray works the same as Regather in radiosity, by sampling the scene for each
rendered pixel, or averaging between more sparse samples.
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The best results are often achieved with a medium-to-high number of photons, and Final Gather
enabled for the final rendering. Final Gather might affect the lightness of the scene. Make sure you
do some test renderings using Final Gather in Preview mode to get quick feedback on the overall
scene lighting.

Caustic Photons

Caustics simulate refracted and reflected light. An example of caustics is the beam focused by a
magnifier lens, or the play of lights at the bottom of a pool. Caustics is a new effect mental ray
provides that was not previously available in 3ds max.

With no caustic photons, the water A few caustic photons show that the More photons gradually show the caustic
surface is just a fransparent object lit by  light is now calculated using samples,  effect on the overall scene.
the direct light. and each sample goes through the

surface (refraction) and bounces off it

(reflection).

At this stage, photons starts combining  For final renderings, increase the

info contiguous caustic effects. This photon count even more, and
stage can be good for test images, achieve the details that make the
since the details let you preview the effect realistic.

final look.

The working principle of caustic photons is the same as GI photons, but these are specialized for
reflections and refraction. The photons are smaller, and create more detailed effects.

Final Gather does not improve caustic effects. Use a higher number of caustic photons and adjust
the samples to increase the details.
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Other mental ray Features

Contour Shaders

Contour shaders provide a very fast way to get the effect
of ink lines, as in a cartoon. Compared to the Ink 'n Paint
material, mental ray contours are extremely fast and
accurate. They do not, however, completely replace the
Ink 'n Paint features.

Contour shaders are applied post rendering, based on
information gathered during the rendering. A special,
Contour Store shader takes care of recording this
information.

To use contour shaders, you have to assign a contour shader to the material. To do this, you have
to enable the mental ray extensions. Also, you have to enable the contour scene shaders on the
Render Scene dialog. You are shown how to do make these changes in the following pages.

Camera Shaders

Camera shaders affect the rendering as a whole. You can add a global mist effect, or lens effects like
Barrel, Pincushion, or WrapAround.

Example of WrapAround
output. WrapAround creates
a 360-degree view of the
scene, suitable for spherical
Example of mist effect. mapping.

Depth of field

Depth of field simulates the blurring of objects in front of and behind the camera focus plane. The
amount of blurring and the focus plane are set for the camera using an f-stop value and the target
distance.

Focus plane set at different
distances, from the closest fo
the farthest apple.

Enable the “Depth of Field (mental ray)” multi-pass effect for the camera, not the standard 3ds max
Depth Of Field effect.

83
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Displacement

mental ray displacement is very efficient and detailed. There are differences between the standard
material displacement maps and mental ray displacement. Parameters set to work for one renderer
will not produce the correct result when rendering with the other.

Even a good bump map is no Displacement using a procedural
match for real displacement. map; in this case, the Ocean
shader from the Lume library.

Displace can create some crazy stuff.

3ds max displacement works on patches, poly, mesh, and NURBS objects, but all other objects (like
parametric objects) require a Displacement Approximation modifier. mental ray displacement
works on all objects.

Motion Blur

Motion blur in mental ray is based on the Object Motion Blur
technique. Object Motion Blur has to be enabled on the
Object Properties dialog for all objects you want blurred.

The amount sampling is then done by mental ray and has to
be specified on the Renderer panel of the Render Scene
dialog.

Unlike the scanline renderer, mental ray can blur shadows as well as objects.

Accessing mental ray Features

So far, we have seen what mental ray can do and how it is integrated into 3ds max. The concepts
we have introduced will now become more clear as we start looking into the options of the
rendering panels on the Render Scene dialog.

Make sure you have mental ray set as your active renderer. For more information, see the Rendering
Dialogs topic in this guide.
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The Renderer panel is the first of three panels in the Render Scene dialog to have mental-ray-
specific settings. The first two rollouts are explained on this page, the remaining two on the next.

Edge antialiasing (as well as the quality of practically any other effect) is
controlled by the sub-pixel sampling set here. Depending on the contrast
changes in the image, the sampling goes from the minimum (1/4 means a
single sample every four pixels), to the maximum when contrast changes
are more marked (4 means four samples per pixel). You can use a maximum
sefting of 1 to speed up test renderings, and then increase it to 16 or more

for really high-quality renderings.

This group specifies the confrast
threshold for the subdivision of
samples.

Lock Samples forces the same
pseudo-random sample pattern
to be used for each frame. If
turned off, the samples are
different at every rendering.
Jitter adds a variation to the
sampling to help reduce aliasing
effects.

mental ray can use different
rendering algorithms.
Depending on the requirements
of the scene, one or all are used.
Disabling one will disable
rendering effects that depend
onit.

{

M

Example of Maximum sef to 1/4, 1, and 16

Sampling Quality

|

- Samplesir Fixel

Filter

Minimurm: {144 = Type: Bax z
Masimum: |2 = width: [0 E

= Height  [T.0 =
r~ Contrast

n a [=] =

Spatial.  [0.05  |[005  #|[005  s|[o0s |
Temporal: [0.05  #[[005  2|[005  2|[005 2|

\; Optio:

[V Lock Samples
[~ Jitter

Bucket Wwidth: [48 5
Bucket Order: | Hilbert [best) -

Fendering Algorithms

r— Algorithm

[V Ray Trace
¥ Scarline
[ Autcvolume

Scanline Method: | Naormal =

4

Max. Trace Depth

Reflections: | 5 J

Refractions: |6
Surm: 5

Fiayptrace Acceleration
- Method:  [BSP -
Q Size: [0 2]
B Depth:  [40 2
Memory: | 1] ﬂ

These settings limit the number of ray reflections and
refractions. The lower the values, the faster, but less

accurate, the rendering. The Sum value is a limit for both
reflections and refractions added together.

Filter combines multiple samples
intfo one pixel. There are various
filter types, and for each type
you can specify the area to
evaluate.

A bucketis a small portion of the
image used as a rendering unit.
It will become obvious as soon
as you look at a rendering in
progress what buckets are and
how they tile up in the image.
Bucket Width sets the size of the
buckets. Bigger buckets take
longer to render, but there are
fewer of them in the image.

The Bucket Order settings specify
the sequence in which they are
rendered.

Different algorithms for raytracing acceleration are
available. Settings depend on the scene size and the

effects used. Default settings will be satisfactory for most

scenes. Refer to the online reference for more information.
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This group enables depth of field when you
render a Perspective viewport. If you render
a Camera view, these settings are set on the

camera’s Parameters rollout, and this group is

ignored.

After you have assigned contour

shaders to a material (see
Enabling mental ray Extensions
later in this topic), you need to
enable the global settings here.
The shaders in this section use
contrast o determine where
edges are. The Store shader
records the information during
the rendering pass. The Contour
Output shader combines the
rendering with the contours
calculated post-rendering.

Camera shaders are assigned
here. Lens shaders control
distortion and other corrections
during rendering. Output
shaders instead apply changes
to the rendered image. Volume
shaders add volumetric effects
to the image, like glows, mist,
and underwater effects.

= Camera Effects |

Focus Plane:

I f-Stop 'l
fStop: [1.0 3 R

xDepth of Field [Perspective Yiews Only)
¥ Enable

[T 2|
2

r Mation Blur
¥ Enable

Shuitter: | 1.0 ﬂ

Motion Seaments: |‘I ﬂ

A

\— Contour
\

¥ Enable

Contour Contrast: stour Contrast Function Levels [contour] |

Contour Store:

ader [ Contour Store Function [contour] |

Contour Output:  atShader [ Contour Composite [contour] |

r~ Camera Shader
__ v Lens Mone 4
v Output Mone
v “olume Mone
[- Shadows & Displacement
r Shado
¥ Enable Mode: ISimpIe vl
Shadow Map: q
¥ Enable [v ation Blur
& Render
" Save )
 Load |
r Displacement
v Wiew

Edge Length: |2.D ﬂpixels

Max. Displace: |1DD.D ﬂ Max. Level: ]‘E\ ﬂ

Here you can fine tune displacement mapping. View enables view-dependent
displacement. Edge Length sets the minimum allowed subdivision size as
illustrated above (in pixels if View is enabled, in scene units otherwise). Max
Displace sets the global maximum displacement amount. Max Level controls the

maximum mesh subdivision.

Focus Plane is the distance at which the objects are rendered sharply. The
depth of field can be set using f-Stop values, as for a camera lens, or by
Near and Far distances if you choose the In Focus Limits option.

v

Here, you can enable motion
blur. You can also set the shutter
speed (which affects the
amount of blurring), and the
number of segments, if you need
to correct straight blurring as
illustrated above.

Parameters for Contours and
Camera shaders assigned on
the Render Scene dialog are
accessible by dragging them
onto a Material Editor sample
slot.

Shadow settings let you enable
shadows globally, and also
select the order of shadow
processing. For example, when
using volumetric effects, the
Segments mode is more
appropriate,

Shadow maps can be set to
support motion blur; they can
also be saved and loaded from
a file instead of reprocessed at
each use. This option is useful for
complex scenes or animations
where shadows do not change.
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As with caustics, the default Gl
photon size is based on the
scene extents (1/10), and can
be manually adjusted.

The radius of caustic photons is set
based on the scene size (by
default, 1/100). To override if, turn
on Radius and specify a new

Caustics effects are enabled here. The
Samples setfting, as illustrated above,
determines the level to which photons are
blended together. Fewer samples give

crispier edges, more samples give softer value.
resulfs.
7
1 |
$f 7 |
M ]
F q ]
Indirect llurninatidn |
R | Caustic: |
[ Enable v
Samples: |‘IDD ﬂ [~ Radius: [T ﬂ . . .
Enable Global llumination here. e [om ] Kemet fiT 2 The seffings in fris group are
The Photons value is similar to _ common 1o BoTh pnoTon Types.
Samples for caustics; higher :G'Dba' llhumination }
values increase the blending [V Enable
between photons, asillustrated Photons:  [500 2| [~ Radus [T0 3
above.
r— Photons [Caustics & GI]
Walume
Samples: |‘IDD ﬂ [ Radius: |‘I.D ﬂ
Max. Trace Depth:
Reflections: |5 ﬂ Sum: =
Fiefractions: |5 ﬂ B
/ I Volume sets the samples and size
Phaton b ap: of photons for volumetric photon
Max Trace Depth sets the limits of & Fender [ Fiebuild shaders assigned tfo materials in
reflection and refractions S the scene.
specifically for photons.  Load
[~ All Objects Generate and Rece
Vi

Here, you can set all the objects to generate
and receive caustics, instead of enabling this
for individual objects on the Object Properties

dialog.

By default, new objects are set notto generate

caustics.

Photon maps can be saved and reloaded to
save fime on complex scenes.
Specify a file name to enable Save or Load.
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Indirect lllumination Panel (continued)

.

When enabled, Final Gather samples the scene

from specific computed points of the image.
These points are more or less dense, depending

on the details in that area.

increase rendering time.

For each point, rays are cast and the lighting in
the scene is examined and added to the point in

question.

See Global lllumination Photons, earlier in this

topic.

These settings control the quality i Bt

of the sampling points.

Use Preview for quick test F Enable .
renderings fo have an idea of Samples:  [1000
how Final Gather affects the

scene. [~ Fast Lookup [Slower GI)

All lights in the scene are, by
default, set to use these global
properties.

This lets you lower the number of
photons globally to speed up
test renderings, and then raise it
again for the final image.

See the following pages for how
to override these values by
enabling the mental ray
extensions.

Energy sets the intensity of the
photons, not of the light itself, as
illustrated on the right. A Decay
of 2.0 means that the energy
fades with the square of the
distance.

et

4

[T000 3| [ MaxRadius[T0 3
I~ Wi Radius: [0.1 J

™ Preview [Mo Precalculations)
V¥ Rebuild (Do Not Re-Use Cache)
[~ Use Falloff (Limits R ay Distance]  Start IU.U ﬂ

Stop: |D.D ﬂ
I~ UssFie |
Max. Trace Depth:
Reflections: |5 ﬂ Surn; |5 ﬂ

Refractions: | 5 ﬂ

— Global Light Propertie:

Energy: IW ﬂ Caustic Photans: Wﬂ
Decay: |2.D ﬂ Gl Photons: |1DDDD ﬂ

Samples specifies how many rays are cast into the scene to sample
lighting. More rays produce more smooth and accurate results, but

Max Radius and Min Radius set
the distance for the blending of
‘rhe Final Gather results for each
computed point. The larger the
size, the smoother but less
precise the result.

You have to find the best
combination of size and number
of sampiles for your scene.

You can save the sampling
information to a file and reuse it
to speed up rendering if the
scene does not change.

Turn off Rebuild to load the file;
turn it on to save the file.

Here, you can specify the number of
Caustic and Global lllumination photons
each light will emit. For more information
and sample illustrations, see the photon
descriptions earlier in this topic.
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Processing Panel

These options affect the translator Conserve Memory and Memory Limit instruct the
and its interaction with mental ray. translator to discard geometry and textures and
They are not options specific to keep the memory usage under the amount
mental ray. specified.

Placeholder objects save

memory by delaying the Material Override forces all the
sending of the geometry to the [ _ Trarislator Optigns | geometry to use the material
renderer until it's necessary. This ilzey Wi specified. This is a useful option,
is useful when most of the scene I” Use Placeholder Objects  Memory Limit: [T536__ #{fB for example, to check the
is outside of the field of view. I™ Conserve Memory scene’s lighting by forcing a light

Matanal Dverde gray material with no textures.

[~ Enable  Katerial: Hine |

Export ta .mi File

I~ Export on Render Urrcompressed W Render Passes is an advanced
Set a file name and enable _| | _— feature. Files containing special
Export To .mi File to save a copy o rendering information are saved
of the mental ray scene- r~ Render Passe: / using a proprietary file format,
description file created by the I Save _| and can be merged with other
franslator. renderings. For more information
Expert users might modify this file [~ Merge on this feature, refer to the online
and submit it manually to the reference and the mental ray
mental ray renderer. documentation.

Add Delete

[~ Merge Shader: Mone

— Render Element: X X X
Diagnostic options overlay

[ Render Final Image information to the rendered

Save the Translator options as

Configuration 5 et image. You can check
defaults, or restore them to the | [p=oniauaien weting infogno‘rion about coordinates
last default se‘r’rings that were Save as defaults | Festare to defaults | . g
q sampling, photons, and ray-
saved. : : fracing optimization.
[- __ Diagnostics | Below, examples of local
Wisual ‘/ coordinate space and sampling.

[ Enable
@ 5ampling Fate

if you have multiple mental ray ) )

h L ¢ Coordinate 5 i | se=[TD 2
licenses, you can distribute your poiEinzic epae=R | bieotiNIE] 8.tz 2|
renderings. £ Photan Density [~

Buckets are assigned for " BSP Depth -]

rendering to different servers.
Here is where the bucket size set
on the Renderer panel becomes
important. [ Distributed Fender
For more information on how o L

o . I~ Distributed taps
set up distributed rendering and r
the mental ray installation Flzmsiz Hlosi: rly

Diztributed Bucket Fendering

requiremen‘rs for the rendering Hosts | C:aranitementalrapsmas. raphosts
servers, refer to the online
reference.

Al
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Enabling the mental ray extensions allows you greater control over light and material options.
Extra rollouts appear on the Modify panel and the Material Editor.

"Gm eral | Toenable the extensions, open the mental ray panel in the

W Enable mental ray Extersions =~ <——— | Preferences dialog.

On the Renderer panel, we have seen the global settings for lights. By default, all lights use these
settings. Enabling mental ray extensions gives you the ability to override the global settings and
fine-tune each light in a relative or absolute way. The rollout is available on the Modify panel when
a light is selected.

By default, lights are created with Use Using multipliers, you can change the
Global Settings turned on. This way, | ol et armraton | light settings in relation to the global
they will get their energy, decay, and eI 1oy MEEe mnaen | settings. This is useful, for example, in
photon count from the Global Light [~ Use Global Settings order to maintain the ability to change
Properties settings on the Indirect Glabal Multipliers the overall light energy in a scene (or to
lllumination panel. Energy: [T0 2] speed up rendering by lowering the
st Bhzion: IS photons emifted for all lights), and still
Gl Phetons: [T0 | 2] have the ability to adjust individual light
: settings.
¥ On
Leaving Use Global Settings on, you p  Eney [S00000 3
can change the light settingsin a Decay: [20 2
relative way. e_cay' i B
Turning it off lets you set the light - Caustics
properties as absolute values. Phatans: [T0000 =
r Global Humination
Photans: [T0000 H Setting absolute values lets you fine-
tune each light and its influence in the
[- mental ray Light Shadsr | global illumination of the scene.
™ Enable Some lights might be more important to
. . o ) ) caustic effects in a scene, while others
Light shaders are not provided in this / Light Shader-N might be marginal. Here, you can
version of 3ds max. If you own third- o Mene | lower or increase the appropriate
party shaders, you can use them here Phaton Emitter Shader: photon count, energy, and decay.
to modify the light’s behavior. Hane

The translator has preprogrammed ways to translate materials and maps into mental ray shaders.

Usually, these defaults are all you need to create the materials you want and to maintain
compatibility with the scanline renderer, and at the same time, have access to all the mental ray
features.
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When you want to override these defaults, you can enable the mental ray extensions, and an extra
rollout on the Material Editor appears. This rollout allows you to substitute or add shaders.

mental ray Connection

r Basic Shader

¥ Surface. ... .. defalk | |E‘
¥ Shadow. . ... defalk | |E
r Caustics and Gl
¥ Phatar. ... defalk | |E
¥ Photon Yolume . Mone |
r Extended Shader ‘
¥ Displacement . . default | |E
v Wolume ... Mone |
[V Erwirarment .. Mone |
- Advanced Shader A’
¥ Cortour. ... .. Mone
[v Light Map. ... Mone
Optimization
IV ™ Flag Material as Dpaque - |

The mental ray Connection rollout shows you the shaders that
can be assigned to the mental ray material.

The locked ones are those the translator assigns from the
standard material maps.

Unlock them to assign a different shader.

Like any other 3ds max map, shaders can be enabled or
disabled.

Ofther shaders are specific to mental ray and are not used by
the franslator. These shaders enable special features like
Contours and Volume effects.

/

T Flagging a material as opague, optimizes the rendering by
letting mental ray know that the material does not have any
fransparency.

For expert users who have a deeper knowledge of mental ray, a special material is available that
allows direct shader assignments to the material properties.

Material Shaders

This material gives you full access to mental ray material
features. As you can see, the shaders are similar to the ones
listed on the mental ray Connection rollout shown above.
While the mental ray Connection rollout overrides the translator
settings that translates a 3ds max material into a mental ray
material, this material gives you a way to build a material from
scratch.

A/

r Basic Shader
¥ Surface. ... .. Mone |
¥ Shadow . .. ... Mone |
r Caustics and Gl
¥ Photor. ... .. Mone |
¥ Photon Yolume . Mone |
r~ Extended Shader
v Bump........ Maone |
v Displacement . . Maone |
v Wolume ... Mone |
[V Erwirarment .. Mone |
Optimization
IV ™ Flag Material as Dpaque |
[- Advanced Shaders |
¥ Cortour. ... .. Mone
v Light Map. .. .. Mone
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While we have covered how mental ray is integrated into 3ds max, and where to find the general
settings, most of the power of mental ray relies on the shaders and how they can be combined
together to create the desired effects.

A number of shaders are included with 3ds max, and many more have been developed by third
parties. Each shader has specific settings and requires its own documentation.

An explanation of the shaders and their capabilities is beyond the scope of this guide. For more
details on these shaders, refer to the online reference and the mental ray documentation.



Rendering Dialogs

All the rendering-related dialogs and settings have been reorganized and grouped into tabbed
dialogs. The separate dialogs that you could open from different places are now accessible in a more
organized way. This, plus the fact that the dialog has been made smaller, makes the display area
less cluttered when working on refining the rendering settings.

All the rendering settings are now on two dialogs that use tabbed panels for each rendering feature.
The two dialogs are Render Scene and Environment And Effects.

I& Render Scene: Default Scanline Renderer M =1 [E3

The tabs on the Render Scene dialog update depending on

RenderElements | Raytracer | Advanced Lighting the renderer selection, so that only the relevant options are

Camman | FRenderer available. See later in this topic how to switch the renderer.
[- Common Parameters |
r— Time Output

#® Single Every Mth Frame: |1 ﬂ

£ Active Time Segment: 0 To 100

¢ Range: [0 2| 1o [100 = 16 Environment and Effects 1 |1

File: Nurnber B ase: |D ﬂ Erwiranment | Effects |

" Frames |1 B2

[- Common Parameters |

 Output Size

r— Background:
IEustom vl Aperture Widthfmm]: [35.0 2 Calar: et e B Uk e
Width: [60 2 3204240 7204485 - None |
Height: [0 = £40x430 8004500
= i eowen | s00600 | — Global Lighting: -
Image Aspect[T355 | 2|8 Pielbspect [To 2/@) Tint: e b
i [ T I

v Atmospherics I~ Render Hidden Geometry

= Exposure Control
v Effects [~ Area Lights/Shadows az Points | £ |
[V Displacement [~ Force 2-Sided |<n0 exposure contral j
[~ Wideo Color Check [~ Super Black [~ Active
I~ Render ta Figlds r Frocess Background

and Enviranment b aps

Advanced Lighting |

Render Preview
V¥ Use Advanced Lighting

& Praduction Preset: - [= Atmosphere |

» ActiveShad%WDmtIPETSDEC“VE -] 8] Render e = Add
Delete

¥ Active
Move Up
The Draft seftings have been replaced by the more flexible Hove Down
and powerful Render Presets. See latfer in this topic for how =l
to use them.

M ame: | Merge

The legacy menu entries that used to access the features now in the panels (like Rendering Effects,
Environment, Raytracer, Advanced Lighting), are still present, but now all open the Render Scene
or the Environment And Effects dialogs to the appropriate panel.
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On the Render Scene dialog, at the bottom of the Common panel, you will find the Assign Renderer
rollout. Here, you can set the renderer to use Production renderings, Material Editor sample slots,
and ActiveShade windows.

These lines display the current Click this button o select the
renderer selected for each renderer from a list of available

feature. [- \ Aszsign FRenderer 7 ones.
Productior; mentalriay L
Material Editor. [mentalray J |E
Save as Defaults select a different renderer for

each.

Click Save As Default to keep the
selections between sessions.
Otherwise, your renderer choices
will be valid only until you exit
3ds max.

Based on your current rendering selection for Production, the panels will change. Only the panels
that are relevant to the renderer will be displayed.

Scanline Renderer mental ray Renderer
Fiender Elements | Fiaptracer | Advanced Lighting | Indirect llurination | Processing | Fiender Elements |
Common | Renderer | Common | Renderer |

Changing renderers affects other parts of the application, like the material types available in the
Material Editor. The switch is immediate, and there is no need to exit and restart 3ds max.

Panels play an important role in the Rendering Preset feature. Rendering Presets are files that store
settings from each panel into a file you specify. You can then load these files again, and the saved
settings are restored into each panel.

Rendering Presets replace and expand the Production and Draft options from previous versions.
Just save your production and draft settings, and they will be available from the list in the Render
Scene dialog. Of course, now you are not limited to just two settings, but you can create as many as
you want, for various rendering qualities and types, and for individual or common projects.

Loaded Presets are listed and can
be quickly selected.
Il

& Praduction Preset: | 3dsmaw scanline 'l

. P . | 3dzmax. scanline. radiosity. drafl
¢ ActiveShade Yiewport: mertal.ray. no.gi. draft

_________________ Choose Load or Save instead, to

. e load a Preset (RPS) file, or to save
Save Preset .. i

a new one with the current
seftings.
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When choosing Save or Load Preset, you will be presented with a list of panels names. Here, you
can select or deselect the panels you want to load or save.

The list shows the available The panels listed include those
panels to save or load. By in both the Render Scene and
default, all panels are selected. Environment And Effects
Deselect the ones you don’t dialogs.

want to save or load.

Indirect [llumination
Note that the Renderer panel is / When loading a preset file, the

named based on the actual list allows you to manage what
renderer selection. It will panels to load. If a panel is
appear as “mental ray” or present in the saved file, but not
“Default Scanline Renderer.” in your rendering dialog

When loading a preset file, if because you are using a

this renamed panel is selected, different renderer, you will see a
you will effectively switch to the warning message and that
specified renderer. Save Cancel panel’s settings will be ignored.

Rendering Presets allow you to share rendering settings between users working on the same
project, and to create as many rendering settings as are required for different rendering qualities. In
a collaborative project, it might be worth planning the needed settings in advance, and finding a
common repository for the files.

Rendering Presets and Command-Line Rendering

Another important role of Rendering Preset files, is that they can be used from the command line
to override the settings saved within the MAX file.

If a person in a team is responsible for rendering other users’ works, it will be much easier to make
consistent renderings by specifying the same rendering presets for all the scenes.

Here is an example:
> 3dsmaxcmd -preset:c:\ presets\ quickrender.prs renderme.max

or
> 3dsmaxcmd -prs:\ \projectserver\presets\final_with_gi.prs renderme.max
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Global Rendering Options

Two new options globally affect rendering. One option is used to disable area lights and shadows
temporarily for quicker test renderings; the other is used to disable or force supersampling.

Area Shadows

Area lights and area shadows can slow down rendering because of the number of calculations
required. When their parameters are set and your focus is on something else, it can be useful to
disable them and speed up rendering considerably while testing.

LN Y

Optio:
v Atrmospherics [ Render Hidden Geometry
v Effects v Area Lights/Shadows as Points

v Displacement [ Force 2-Sided
[~ Wideo ColprCheck [~ Super Black

[ Rendef to Figlds L
o FTF
Enabile this option to treat all area lights and

area shadows temporarily as point lights and
shadows.

Supersampling

Material supersampling is now set by default to use global settings. On the rendering dialog, on the
Scanline Renderer panel, you can specify whether or not you want to use a particular
supersampling technique for all materials in the scene.

| - SuperSampling |
V¥ Use Global Settings

In the Material seﬂings, Use I™ Enable Lozal Supersampler ¥ Superzample Maps
Global Settings lets you specify |Mc.,K 25 Gtar &

supersampling technique for all

materials. 5 zamples, star pattern

In the rendering setfings, you can
disable all supersampling to make
quick test renderings. This option
disables both global and
material-specific samplers.

When you turn off Use Global
Settings, you can turn on the local

option so each material uses its Globial Supers ampling
own supersampling technique, as M il el Sl
in previous versions ! ¥ Enable Global Supersampler Supersample Maps Here, you can set the globctl
' I Adapive Halton T - supersampler for all materials that
: = Gdkplie —— use the global setting. Leave it
4 to 40 samples, quasi+andarn turned off if you don’t want any
pattern inx and Y Threshald: [0.1 = . .
supersampling for the scene’s
materials.

Supersampling only applies to the scanline renderer. mental ray has its own sampling method, and
ignores these settings.
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Unlike hidden geometry, hidden lights are processed during rendering. This is often desired
behavior, so you can hide lights to clean up the viewport display but still render the images with

the correct lighting.

But this also makes it harder to hide some lights and test the effect of only a subset of them,
especially if the lights, as often happens in architectural modeling, were all instances, and turning

one off would turn all of them off.

In this version, lights use the Renderable attribute. If Renderable is off, the light is not processed.
The use of this flag has many advantages. First, each instance of a light can be made renderable or
not, independently. Second, you can select multiple lights, and use the Object Properties dialog to
set the flag for all of them with one click. Third, you can easily turn the flag on or off even from the
Layer Manager. Organizing lights by layers becomes a good way to manage them.

-‘- 1- 1 1' 1' ? [t's common to use instanced lights in architectural modeling. Instancing
allows you to control the properties of all the lights of the same kind by

editing just one of them.

T T 1 1' 1 ? But instanced lights also are turned on and off all at once. This is useful in
some cases, butf not in others. When, for example, you want to check the

furned on.

viewports.

The solution is now easy to achieve
by using the Renderable option on
the Object Properties dialog. The
same option is also available in the
Layer Manager.

effect of a single light, or test lighting solutions with only a subset of lights

Hiding lights is not the way to achieve the desired result, since lights are
processed anyway during the rendering, even if they re noft visible in

Fiendering Control

Yisiilty: [0 2| [By Object
¥ Fenderable

IV Inherit isitility

101 Layes- East Wall Spotlights:
F X RBD P @ K

ooooooss|g

[T Hice [ Freeze [

A
(N
11116666[F
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Rendering can now be performed using a
command-line utility called
3dsmaxcmd.exe, which resides in your 3ds
max installation root directory.

Using 3dsmaxcmd, you have access to
many of the rendering settings available
when rendering from within 3ds max.

The ability to use this utility in a batch file
and to have access to rendering presets
gives you a powerful tool for fast
automating of small rendering jobs on
your local computer, as well as for
sending multiple jobs to network
rendering.

Since the number of command-line parameters is very large, you have access to two quick help
pages directly from the command prompt.

> 3dsmaxcmd -?
This will list all the available parameters. The list is long, so make sure your command prompt
window is high enough, or that you can scroll it back.

> 3dsmaxcmd -x

Shows a series of sample command lines that perform the most common rendering tasks. Find a
sample that is similar to what you need, and use it as a template.

The command-line parameters available, are used to override settings that are saved in the MAX
file, or to specify other options.

We will not give details on all the options here, but just give you the basics on how this utility
operates, and what you can do with it. For a complete list of the options, see the online reference.

In its basic form, you can render a MAX file simply by specifying the file name as the only
parameter.

> 3dsmaxcmd myscene.max

The scene will be rendered using the settings saved within the MAX file. Remember that since the
rendering is not interactive, there are no warnings if output files overwrite existing files.
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Also, you can use parameters to override the rendering size and the output file name and directory.

> 3dsmaxcmd -width:1024 -height:768 -outputname:C:\pics\final.tga myscene.max
or
> 3dsmaxcmd -w:1024 -h:768 -o:c:\frames\final.tga myscene.max

The extension of the output file name is also used to override the output format. Settings for the
most common image formats are also available. For example, you can change the JPEG quality.

> 3dsmaxcmd -o:c:\frames\final.jpg -jpeg_quality:75 myscene.max

Another common override is the range of frames to render, and the paths to bitmaps used for
textures.

> 3dsmaxcmd -start:10 -end:50 -bitmappath:c:\maps\myproject myscene.max

If you use command-line rendering to render scenes created by other artists, you will have to
override quite a few options, and in that case, command lines can become quite long.

To make the parameters easier to maintain and understand, especially when using batch files, you
can use text files with the desired parameters.

For example, a text file that overrides output path and format, image size, map paths and sets the
rendering to a specific camera might look like this:

-outputname=c:\frames\final.tga
-targa_colordepth=24
-targa_compressed=1

-width=720

-height=486

-pixelaspect=0.9
-bitmappath=c:\maps\myproject
-bitmappath=c:\maps\common
-camera=Camera01l

You will then be able to use these settings by referring to the text file. Other parameters can still be
used in the command line.

> 3dsmaxcmd -cmdfile:c:\templates\finalrender.txt -start:10 -end:30 myscene.max
or
> 3dsmaxcmd @c:\templates\finalrender.txt -start:10 -end:30 myscene.max

Text files can be used to save settings for different kind of quality, like tests or final renderings, or
to save common preferred options, so you don’t need to open and check each single file for the
correct output settings.
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Another way to save rendering settings and reuse them on different scenes, is to use rendering
presets files. Rendering Presets are explained in the Rendering Dialogs topic.

Rendering presets files can specify more output options, and also can make the command-line
rendering task easier to manage.

Just save a rendering preset file with the desired setting, and then use it from the command line:
> 3dsmaxcmd -preset:c:\3dsmax6\renderpresets \mysettings.rps myscene.max
or

> 3dsmaxcmd -rps:c:\3dsmax6\renderpresets \mysettings.rps myscene.max

Other command-line options can be used as well in combination with the rendering presets.

Jobs can be submitted for network rendering, too. You can submit a scene or a single frame, using
the new split image feature. See the Region Net Render topic for more information.

For example, you can submit a job to a specific rendering farm.
> 3dsmaxcmd -submit:manager01 -jobname:”myscene test01” myscene.max
Here is an example of how to submit a single frame for rendering in strips on the rendering farm:

> 3dsmaxcmd -submit -split:100,5 myscene.max

For your convenience, we include a quick reference for the available command line parameters on
the following pages.

For more details on individual parameters, refer to the online reference.
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Command-Line Quick Reference

C:> 3dsmaxcmd [options] scene_file

Basic Options

-? Displays the online reference
-X Show examples
-v:<0-5> Verbose level, 0-5

@<filename> or -cmdFile:<filename>

Command-line options in a file

-preset.<filename> or -rps:<filename>

Render preset file

-script:<filename>

Pre-render script file

-bitmapPath:<pathname>

Extra bitmap path for rendering. Multiple path commands are allowed.

-xrefPath:<pathname>

Extra XRef path for rendering. Multiple path commands are allowed.

-split:<strips,overlap>

Split render; number of strips and overlap

Render Parameters

-outputName:<filename> or -o:<filename>

Render output file name

-camera:<string> or -cam:<string>

Render camera

-width:<integer> or -w:<integer>

Output width

-height:<integer> or -h:<integer>

Output height

-pixelAspect:<number>

Pixel aspect ratio

-start:<integer>

Sequence start frame

-end:<integer>

Sequence end frame

-nthFrame:<integer>

Every nth frame value

-frames:<string>

Frames list (1,3.5-12), or “all”

-gammacCorrection:<1/0>

Toggle gamma correction

-gammaValueln:<number>

Input gamma value

-gammaValueOut:<number>

Output gamma value
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Render Flags

-showRFW:<0/1> or -rfw:<0/1>

Show/hide Render Frame Window during render

-skipRenderedFrames:<1/0>

Toggle skip existing images

-videoColorCheck:<1/0> Toggle video Color Check
-force2Sided:<1/0> Toggle force 2-sided
-renderHidden:<1/0> Toggle render hidden

-atmospherics:<1/0>

Toggle atmospherics

-superBlack:<1/0>

Toggle super black

-renderFields:<1/0>

Toggle render to fields

-fieldOrder:<even/odd>

Field order

-displacements:<1/0>

Toggle displacement mapping

-effects:<1/0>

Toggle render effects

-useArealights:<1/0> Toggle area lights/shadows
-useAdvlight:<1/0> Toggle use advanced lighting
-computeAdvlight:<1/0> Toggle compute advanced lighting
-ditherPaletted:<1/0> Toggle output dithering (paletted)
-ditherTrueColor:<1/0> Toggle output dithering (frue color)

Backburner Job Submission

-submit(:manager_name) or -s(:manager_name)

Submit to backburner

-port:<integer>

Manager port number

-netmask:<string>

Network mask other than 255.255.255.0

-jobName:<string>

Job name

-priority:<integer>

Job priority

-suspended:<1/0>

Toggle initially suspended

-writeJobFile

Write all job settings to XML file

-readJobFile:<filename>

Read all job settings from XML file

Bitmap Parameters

-BMP_TYPE:<2/8>

.BMP type, 2=paletted, 8=true 24

-JPEG_QUALITY:<1-100>

JPG quality value

-JPEG_SMOOTHING:<1-100>

JPG smoothing value

-TARGA_COLORDEPTH:<16/24/32>

.TGA color bit depth

-TARGA_COMPRESSED:<1/0>

.TGA compression on/off

-TARGA_ALPHASPLIT:<1/0>

TGA alpha split on/off

-TARGA_PREMULTALPHA:<1/0>

TGA premultiplied alpha on/off




Command-Line Quick Reference

-TIF_TYPE:<0/1/2/3> TIF type, mono/color/logl/logluv
-TIF_ALPHA:<1/0> TIF alpha on/off
-TIF_COMPRESSION:<1/0> TIF compression on/off
-TIF_DPl:<number> TIF dots-per-inch value

For each of the following there is a corresponding -RPF_xxx option.

-RLA_COLORDEPTH:<8/16/32> .RLA color bit depth
-RLA_ALPHA:<1/0> RLA alpha on/off
-RLA_PREMULTALPHA:<1/0> .RLA premultiplied alpha on/off
-RLA_DESCRIPTION:<string> .RLA description (in quotes)
-RLA_AUTHOR:<string> .RLA author name (in quotes)
-RLA_ZCHANNEL:<1/0> .RLA Z-depth channel on/off
-RLA_MTLIDCHANNEL:<1/0> .RLA material effects channel on/off
-RLA_NODEIDCHANNEL:<1/0> .RLA object channel on/off
-RLA_UVCHANNEL:<1/0> .RLA UV coordinates channel on/off
-RLA_NORMALCHANNEL:<1/0> .RLA surface normals channel on/off
-RLA_REALPIXCHANNEL:<1/0> .RLA non-clamped color channel on/off
-RLA_COVERAGECHANNEL:<1/0> .RLA coverage channel on/off

For each of the RLA options above, there is a corresponding -RPF_xxx option, plus the following
which are specific to RPF and unavailable for RLA.

-RPF_NODERENDERIDCHANNEL .RPF node render ID channel on/off
-RPF_COLORCHANNEL .RPF color channel on/off
-RPF_TRANSPCHANNEL .RPF fransparency channel on/off
-RPF_VELOCCHANNEL .RPF velocity channel on/off
-RPF_WEIGHTCHANNEL .RPF sub-pixel weight channel on/off
-RPF_MASKCHANNEL .RPF sub-pixel mask channel on/off

Options are not case-sensitive.
MAXScript names for rendering parameters and flags are accepted as aliases, where applicable.
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For noninteractive renderings, network and command-line rendering, you can specify a script that
will be executed before the actual rendering begins. This script can be used to customize the scene
for the rendering.

While rendering parameters can be set through rendering presets or from command-line options,

other operations, like hiding and unhiding or changing object properties, can be accomplished
using this script.

In the Network Job Assignment dialog, click the Advanced button. In the Advanced Settings
dialog, a new field is available where you specify the script.

Enter the script file name, or use the Browse

Pre-Render MAXS cript button to choose it. Make sure that the path
I name of the script is accessible to all the
computers that will network render.

The command-line option -script:<filename> specifies the script. If used in combination with the
-submit option for network rendering, make sure the script is accessible to every rendering server.

For example:
> 3dsmaxcmd -script:c:\myscripts\ preparescene.ms renderme.max

> 3dsmaxcmd -script:\\scriptserver\scriptshare\preparescene.ms renderme.max



Panorama Exporter Utility

Panorama Exporter Utility

This utility creates six renderings from the point of view of the selected camera, and then seamlessly
combines them into a 360-degrees view of the scene. A specific viewer application is launched at
the end of the rendering. Files can also be saved for later viewing without rerendering.

You can start the utility from the Rendering menu -> Panorama Exporter, or from the Utilities panel.

The six rendered images are composited into a seamless
panoramic image. The viewer lets you look at the image
as if you were inside the scene.

Add a camera to your scene, and orient it toward the direction you
want the viewer to display when it opens. Set the desired initial field of
view as well.

The utility then renders six images, encompassing the field of view, to
create six renderings of the scene around the camera.

In the Utilities panel, you have access to the two components of this feature: the renderer and the
viewer.

[Render Setup Dialog =101x]
T

Click here to start the renderer. The dialog that appears is a

custom version of the rendering dialog (right). The mental ray Wit [2069 j@ |

. Height: [1024 H 10244512 1536x768
renderer is supported. |
Apeture Widthmm} [0 2]

The image size is the size of the composite
panoramic image (see next page). Use a
small size for testing, and a very big one for
the final one, to avoid blurry details.

Wigwer... E ]
% Magring
% Shadows
I Enable SSE e B
Viewgo
Cameral 01 -] Bender Cancel Close

= Panarama Exporter |

Click here to start the Viewer. After a rendering, the viewer starts
automatically, but if you want to load an old image, you can
start the viewer independently.
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The Viewer

The viewer is a simple window that allows you to browse the rendered scene, starting from the
original camera point of view. You can pan the image, zoom in and out, and save the rendered

scene, or load another rendering saved previously.

From the File menu, you can
load and save the rendered
panoramic images. See below
for more information.

&l Panorama Exporter Viewer

Use the middle mouse button
(or press CTRL+ALT and the left
mouse button) and drag the
mouse up and down, to zoom
in and out.

Click and drag the mouse fo
pan the image. The position of
the pointer in respect to the
center of the image sets the
direction and the speed of the
panning.

Use the right mouse button (or
press ALT and the left mouse
button) and drag the mouse,
to panin a different way. The
mouse pointer “grabs” the
image and you moves that
point around in the scene.

Rendered images can be exported and reloaded later for viewing without the need to re-render. The
renderings can be exported as cylindrical or spherical projections, and can also be used as maps (for

example, as reflection maps) in the same or in another scene.

The viewer can visualize correctly only spherical projections. A pinch is otherwise visible at the top

and bottom of the panorama if a cylindrical projection is used.

Spherical projection Cylindrical projection

The image size specified for the rendering is, in fact, the size of the spherical projection. For quality
results, panoramas need to be rendered quite large, especially if you want to zoom in while

viewing.



Print Size Wizard

The Print Size Wizard, available from the Rendering menu, allows you to calculate the size of the
rendered image based on print settings rather than pixels.

The final image size in pixels is calculated based on the size on the paper and the DPI setting.

The image can then be rendered directly as a TIF file, or you can open the rendering dialog with the
settings just calculated, and set more options there before the final rendering.

SN

First, decide what size the image will
have on paper, or if the image has fo
fill a standard paper size. If you use a
Custom size, you can use inches or
millimeters as your unifs.

Choose a standard paper size,
or a Custom size. If you choose
Custom, you will be able fo
enter the size in (mm or inches)
of the image on paper.

Then choose the resolution (DPI)
by selecting one of the presets,
or specifying a custom value.

Click to open the standard
rendering dialog for more
options before rendering. Your
size setftings will be transferred.

Y

0

161 Print Size Wizard

mm ® inches

Chiose DPI W alue:

300 | 600
Paper Width: [85 2

— Paper Size
I[:ustOm___ vl #® Partrait ¢ Landscape
Chooze Unit:

Y

Image Width: [T275 2]

Save Alpha Channel

Fiender Scene Dialog...

waper Height: rm_ﬂ Image Height: IWQ
DPI: ITJ Uncompressed file size: 6163 Kb
r Rendering
I~ Save File Files... |

[ Compress File
Quick Render

{

When prinfing, the image size on
paper and the resolution come
first. The size in pixels of the
image is a consequence of how
big and how sharp you want the
printed image to be.

The DPI (dots per inch) setting is
a standard measurement of the
image resolution. Make sure you
know the maximum resolution of
your printer. There is no need to
use settings higher than what
the printer can handle.

The size in pixels is calculated
automatically based on the
paper size and DPI setting.

You can also change the size in
pixels here, and the print size will
automatically update.

For a quick rendering, set the
optional output file name and
use Quick Render. The file will be
saved as TIFF, whichis a
standard format for print files.
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Region Net Render

A new option in the Network Job Assignment dialog lets you split a single frame into a set of strips,
and assign each strip to a different rendering server. The strips are then combined into a single
frame again.

Each rendering server will render the assigned strip. Strips include a few extra

lines that overlap the adjacent strips. This is fo avoid antialiasing problems,
since antialiasing depends on neighboring pixels.

A scene frame is divided
into slices based on user
settings. Each slice is then
assigned to a different
rendering server.

The strips are then assembled together in a second job
automatically submitted, and the whole image

reconstructed in a process transparent fo the user.
The user interface is pretty straightforward.

v Spiit Scan Lines

You can set the height or the
Define :I\ Strips Setup x|
A check box in the Network Job

number of strips. When changing
i / one, the other value is updated
‘ . Output Resolution: 640 x 480 ou‘romo’ricolly.
Assignment dialog enables the
image split. Click Define to set the Strip Height: 48 =
option.
Mumber of Strips: 10 31 % Pisels
—| . I .
Dverlap: |5 _l;[ Percentage ~\—__ The strip size can be expressed in
/ pixels, or as a percentage of the
Sets the desired sTrips overlop for V¥ Delete Temporary Images Upon Completion
accurate image reconstruction.

image height.
ak. | Cancel |

Render Elements is not supported when this feature is used.



New Render Elements

Three new Render Elements have been introduced: flat Diffuse, Lighting, and Matte. They can be
used independently, but their main purpose is to allow easy change of diffuse color during
compositing.

The Diffuse element was in the previous versions, but its output was a combination of the color and
the lighting.

F - Diffuse Texture Element |-

I™ Lighting
Previously, the diffuse element was a The new Lighting option on the Diffuse rollout allows you to ignore the
combination of the diffuse color and the lighting and output just the flat diffuse color. Notice also that the
lighting. exclusion of lighting makes the matte material plane disappear.

The Lighting element gives you a grayscale of the light intensity for one or more lighting
components.

- Lighting T exture Element

¥ Direct Light On All options enabled No shadows
[V Indirect Light On

{ v Shadows On

The options on the Lighting rollout let you select
what lighting components you want to include.

No indirect light Indirect light only
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The Matte element gives you a solid mask that can be used to isolate specific objects in the scene.
Transparency is not considered.

[- Matte Texture Element |

[v Effect D [1 =
[~ G-Buffer ID [1

/ u Include

You can use the Effect ID or the G-Buffer ID to select the
objects that you want in the mask, and eventually filter the
objects even more using the exclude/include list.

4k

[ 5

Let’s see how we can use these three new elements to change the diffuse color of an object in a scene.

We render our scene extracting three elements:
the flat diffuse, the lighting, and a matte mask for
the object we want to isolate.

aro.s

In a compositor program, you can now
use the originalimage, the matte mask to
isolate the object, and the flat diffuse
combined with the lighting map (multiply
mode). With no other changes, the
resulting image will match the original
one.

Changing the color of the flat
diffuse element (by using a
Hue adjustment, for example),
now allows us to change the
rendered object’s color
realistically.




Render to Texture

Many changes have been made to Render To Texture. More options and more control over the
resulting output make this feature more usable and flexible. Render To Texture can also take
advantage of Network Rendering.

You will notice many changes to the user interface. The way Render To Texture works is
fundamentally the same, but you have more control over the output settings for each object.

You can set the mapping channel for the automatic The Objects To Bake group in General Settings has
unwrap, instead of using channel 3 by default. been replaced by a more complete rollout for
additional control on each object output.

Rendered Frame Window

Skip Existing Files lets you repeat I%iRender To Texture enables or disables the
the rendering, keeping what C — | rendering preview.
was previously done. Useful \1 =
when adding output elements. r~Automatic Unwrap MapMog
¥ On  Map Channel: IB_Q ¥ Fiotate Clusters
Thieshold Angle: [#50 2| M Fill Holes
Spacing: Wﬂ Clear Unwrappers |
—Automatic Map Size
Scale: [0.07 = Mirc [ =
[ Mearest power of 2 Max| 2043 = See the following pages fora
Dutput description of these additional
Path: [C:hgraritel mages / J rollouts.
You can take advantage of the [~ Skip Existing Files V¥ Rendered Frame ‘Window
Rendering Presets as for regular Render Setti
scene renderings. See T Pender Getting =
Rendering Presetsinthe ||| [T _Setwp... |
Rendering Dialogs topic. [~ Metwork Render
Note: You cannot use mental ’
ray V:”r Render To Texfurf. If 1+ Objects to Bake | Use Unwrap Only to prepare the
gﬁ?j;errg‘?/hz ‘é‘;ﬂ dCeLiréeurlron will i[* Output b listed objects and automatically
be disabled. T+ Baked Material i create a mapping channel.
Original Baked
Fender | Unwrap Only Cloze | views -
render. @& [
Turn on Network Render to distribute the task fo the rest of the Here, you can change the Shell Material display option for
rendering farm. Note that the network task is limited to the all the listed objects in the Objects To Bake rollout. This is a
creation of the textures. Shell materials need to be updated quick way to view the rendering result.
once the network job is completed, by clicking Update Baked You can make individual display settings by choosing only
Material on the Baked Material rollout. one object from the list, or from the Shell Material

parameters in Material Editor.
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R

This is the list of objects that will be
processed. Make sure everything
you need is listed here before
starting the rendering.

[- Objects to Bake

Map Edge
Mame Channel Padding
Objectl 3 2
Object02 3 2
Obiject03 2 2

[¥ Enabled |2 ’vi Padding: [2~ 2]

Selected Object Setting:
’7 Channel:

& |ndividual

 All Selected

Al Prepared

The map channel used for texture
creation can be specified as one of
the existing channels available for
that object.

Note that this field is enabled only if
automatic unwrapping is off on the
General Settings rollout.

If automatic unwrapping is on, all
objects will use the same automatic
channel.

Individual lets you change the selected object
Settings for individual objects in the list. Select all the
objects in your viewport to see them all listed, then

When All Selected or All Prepared is chosen, the list is populated with
all the objects selected in the viewport, or all objects with mapping
channels usable for texture rendering. Selection of individual objects

choose from the list above.

The list of the elements to be
rendered is updated based on the

from the list is disabled.

choice of Individual or All Selected/

All Prepared.

Only when Individual is chosen will

you see the File Name field. You will

be able to set a different number of __1
elements for each, plus different

[- Output |
File Mame | Element Ma... | Size | Target Map Slot
Object03Llightin... | Lightingtdap 256 » 256  Self-lllumination
Object03Specul...  Speculatdap 512 « 512 tion

El .| Blendtap 256 x 296 ¥

target maps and custom file names
and sizes.

In this area, different settings
appear, depending on the element
selected from the list above. In this
case, the options are the ones for
the Blend map.

Add...

Delete

 Selected Element Common S etting:
¥ Enable  Mame: [Blendtap
File Mame and Type: [Object03Blendtap.tga

Target Map Slat: IDiffuse Color =
[ Use Automatic Map Size  Element Type: Blendiap
Wwidth: [256 2| B4xB4 2564256 | 7EBATER N
Height [256 3|  128x128 | 5124512 | 1024x1024|

- Selected Element Unique Setting:

[ Lighting
v Ambient
v Reflection

¥ Shadows
v Specular
v Refraction

[V Diffuse
V' Selfllum

Each rendered element can be
assigned o a specific map of the
baked material. Choose the
element from the list, and then
choose a map from the Target Map

Slot.

Completetd ap
Speculartap
Diffuzetd ap
Shadowstdap
Lightingtd ap
Mormalsh ap
Blendh ap
Alphatap

All the settings in this group are set
for the objects listed in the Objects
To Bake list. Unless Individual is
chosen, the changes affect all
objects.

You can change the map name
only when Individual objects are
selected from the Objects To Bake
list. It's disabled otherwise.

Target Map Slot allows you to assign
an element to a specific map of the
baked material (see the note
below).

Ambient Color
Diffuse Colar
Specular Color
Specular Level
Glossiness
Self-llumination
Opacity

Filter Color
Bump
Reflection
Refraction
Dizplacement



Render to Texture

Output Into Source will not create the Shell material and save the
original one as a sub-material, but will replace the maps of the
original material directly. This option is useful for the final
rendering when no further tweaking is expected. The scene
materials will be easier to manage.

Turn off this option if you just want to create the
texture files, without creating the Baked and Shell
materials.

Save Source is the default choice, and
enables the creation of the Shell
material fo save the original one.

= B aked Materal
X

v Render to Baked Material
Baked taterial Setting: 14
#® Save Source [Create Shell] ¢ Output Inta Source
# Duplicate Source to Baked
" Create Mew Baked

I Standardmaterial: Blinn

[

Standardmaterial:Blinn Clear Shell Materials |

Update Baked Materials
i

Standardmate sk

Standardmaterial:Blinn

Standardmaterial:Metal

Standardmaterial: b ulti-L ayer
Standardmaterial: Dren-M aypar-Blinn
Standardmaterial:Phong

Standardmaterial: Stravss

Standardmaterial: Translucent Shader

TopBattom hd

Use Update Baked Materials to refresh the materials and
maps association based on the current settings. This is the

When Save Source is chosen, you have a choice of creating
the Shell material as a copy of the original or as a brand

new one. In the second case, when you turn on Create New
Baked, the drop-down list allows you chose what type the
new material will be.

command to use after Network Rendering has completed
texture creation.



Chapter 6: Rendering



