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Rendering

Rendering "fills in" geometry with color, shadow, lighting
effects, and so on.

Rendering shades the scene’s geometry using the
lighting you've set up, the materials you've applied,
and environment settings, such as background
and atmosphere. You use the Render Scene dialog
(page 3-2) to create renderings and save them to
files. Renderings are also displayed on the screen,
in a rendered frame window (page 3-5).

Tip: When you render a very large image, you might
get a message that says “Error Creating Bitmap,”
or that says you are out of RAM. If this happens,
turn on the Bitmap Pager. You turn on the Bitmap
Pager in Rendering Preferences (page 3-826). The
Bitmap Pager prevents a rendering from hanging
because of overuse of memory. On the other hand,
it slows down the rendering process.

Note: 3ds Max does not append any color-space
information to rendered output. If necessary, you
can apply a color space such as SRGB to output
images in an image-editing program like Adobe
Photoshop.

Environments and Rendering Effects

A variety of special effects, such as film grain,
depth of field, and lens simulations, are available
as rendering effects. Another set of effects, such as
fog, are provided as environment effects.

Environment settings (page 3-272) let you choose a
background color or image, or choose an ambient
color value for when you render without using
radiosity. One category of environment settings is
the exposure controls (page 3-293), which adjust
light levels for display on a monitor.

Rendering effects (page 3-218) provide a way for
you to add blur or film grain to a rendering, or to
adjust its color balance.

See also

Rendering Commands (page 3-11)

ActiveShade (page 3-17)

Rendering Previews (page 3-168)

Network Rendering (page 3-173)
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Rendering Effects (page 3-218)

Environment and Atmosphere Effects (page 3-271)

Object-Level Rendering Controls

You can control rendering behavior at the object
level. See Object Properties (page 1-117).

=
Render Scene Dialog El

Rendering menu > Render

Main toolbar > Render Scene button

Rendering creates a 2D image or animation based
on your 3D scene. It shades the scene’s geometry
using the lighting you've set up, the materials
you've applied, and environment settings such as
background and atmosphere.

The Render scene dialog has multiple panels.
The number and name of the panels can change,
depending on the active renderer. These panels
are always present:

Common panel (page 3-27)

Contains the main controls for any renderer,
such as whether to render a still image or an
animation, setting the resolution of rendered
output, and so on.

*  Renderer panel (page 3-36)

Contains the main controls for the current
renderer.

Additional panels whose presence depends on the
active renderer include:

*  Render Elements panel (page 3-130)

Contains the controls for rendering various
image information into individual image
files. This can be useful when you work
with compositing, image-processing, or
special-effects software.

*  Raytracer panel (page 2-1528)

Contains global controls for ray-traced maps
and materials.

+ Advanced Lighting panel (page 3-44)

Contains controls for generating radiosity and
light tracer solutions, which can provide global
illumination for your scene.

+ Processing and Indirect Illumination panels

Contain special controls for the mental ray
renderer (page 3-78).

At the bottom of the Render Scene dialog are
controls that, like those in the Common Parameters
rollout (page 3-27), apply to all renderers. These
are described in this topic’s “Interface” section,
below.

Tip: When you render a very large image, you might
get a message that says “Error Creating Bitmap,”’
or that says you are out of RAM. If this happens,
turn on the Bitmap Pager. You turn on the Bitmap
Pager in Rendering Preferences (page 3-826). The
Bitmap Pager prevents a rendering from hanging
because of overuse of memory. On the other hand,
it slows down the rendering process.

Choice of a Renderer

Three renderers are provided with 3ds Max.
Additional renderers might be available as
third-party plug-in components. The renderers
provided with 3ds Max are:

+  Default scanline renderer (page 3-38)

The scanline renderer is active by default. It
renders the scene in a series of horizontal lines.

Global illumination options available for the
scanline renderer include light tracing (page
3-44) and radiosity (page 3-51).

The scanline renderer can also render to
textures (page 3-144) (“bake” textures), which
is especially useful when preparing scenes for
game engines.



+ mental ray renderer (page 3-78)

The mental ray renderer created by mental
images is also available. It renders the scene in a
series of square “buckets.”

The mental ray renderer provides its own
method of global illumination, and can also
generate caustic lighting effects.

In the Material Editor, a variety of mental ray
shaders (page 2-1710) provide effects that only
the mental ray renderer can display.

+  VUE file renderer (page 3-130)

The VUE file renderer is a special-purpose
renderer that generates an ASCII text
description of the scene. A view file can include
multiple frames, and specify transforms,
lighting, and changes of view.

Production and ActiveShade Renderers

In 3ds Max, there are two different types of
renderings. One, called “Production” rendering, is
active by default, and is typically the one you use
for finished renderings. Production renderings
can use any of the three aforementioned renderers.
The second type of rendering is called ActiveShade
(page 3-17). An ActiveShade rendering uses

the default scanline renderer to create a preview
rendering that can help you see the effects of
changing lighting or materials; the rendering
interactively updates as you change your scene.
ActiveShade renderings are, in general, less precise
than production renderings.

Another advantage of production renderings is
that you can use different renderers, such as the
mental ray or VUE file renderer.

To choose between production or ActiveShade
renderings, use the radio buttons described in the
“Interface” section below. To change the renderer
assigned to production rendering, use the Assign
Renderer rollout (page 3-35).

Render Scene Dialog

See also

Render Scene (page 3-12)

Procedures
To render a still image:

1. Activate the viewport to render.

&l
2. @ Click Render Scene.

The Render Scene dialog appears, with the
Common panel active.

3. On the Common Parameters rollout, check the
Time Output group to make sure the Single
option is chosen.

4. In the Output Size group, set other rendering
parameters or use the defaults.

5. Click Render.

By default, the rendering appears in a rendered
frame window (page 3-5).

Tip: E] To render a view without using the
dialog, click Quick Render (page 3-17).

To render an animation:

1. Activate the viewport to render.

&l
2. Ay Click Render Scene.

The Render Scene dialog appears, with the
Common panel active.

3. On the Common Parameters rollout (page 3-27),
go to the Time Output group and choose a time
range.

N

. In the Output Size group, set other rendering
parameters or use the defaults.

[5,]

. In the Render Output group, click Files.

)}

. On the Render Output File dialog (page 3-9),
specify a location, name, and a type for the
animation file, and then click Save.
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Typically, a dialog appears that lets you
configure options for the chosen file format.
Change settings or accept the defaults, and then
click OK to continue.

The Save File check box turns on.
7. Click the Render button at the bottom of the
dialog.

Note: If you set a time range and do not specify
a file to save to, the animation is rendered only
to the window. This can be a time-consuming
mistake, so an alert warns you about it.

Tip: Ej Once you have rendered the animation

this way, you can render it again without using the
dialog by clicking Quick Render.

Interface
(© Render Scene: Default Scanline R o ] 4
Render Elements | R aptracer | Advanced Lighting |
Camman | Renderer |
[+ Common Parameters | 1
|',| + E mail Motifications | 1
T+ Scriptg | i
[+ Azzigh Renderer | i
#® Production Presat: -
: Render
© ActiveShade  Wiewpart: IPerspective h l ﬂ

*  Production—Choose to use the active
production renderer. (This is the default.)

+ ActiveShade—Choose to use ActiveShade (page
3-17).

Render Presets drop-down list—Lets you choose
from among a set of preset rendering parameters,
or load or save rendering parameter settings. See
Preset Rendering Options (page 3-23).

Viewport—Chooses the viewport to render. By
default, this is the active viewport. You can use this
drop-down list to choose a different one. The list
contains only currently displayed viewports.

ﬂ Lock View—When on, locks the view to the
one shown in the Viewport list. This enables you to
adjust the scene in other viewports (which become
active as you use them), and then click Render to
render the viewport you originally chose. When
off, Render always renders the active viewport.

Render—Renders the scene.

When ActiveShade is chosen, the name of this
button changes to ActiveShade, and clicking it
opens a floating ActiveShade window (page 3-17).

If the scene you're rendering contains bitmaps that
cannot be located, a Missing External Files dialog
(page 3-503) appears. This dialog lets you browse
for the missing maps, or continue to render the
scene without loading them.



Rendering Progress dialog

Pause Cancel

T otal Anirmatiorn:

Current Tazk: Fendering Image

[- Common Parameters
— Rendering Progress:

Frame # O Last Frame Time: 0:00:00
1of1 Total Elapzed Time: 0:00:00
Pazz # 11 Time Femaining: 22:22:22
— Render Settings:
Yiewport, Camera.View.P1 Width: 320
Start Time: 0 Height: 240
End Time: 0 Fixel fizpect Ratio: 1.00000
Mth Frame: 1 Image Azpect Ratio: 1.33333

Render ta Fields: He
Force 2-5ided: Ho
Compute Adv. Lighting: Ho

Hidden Geometry: Hide
Render Atmozphere: No
Usze Adv. Lighting: Yes

— Output Settings:

File Mame:
Device Marme:
File Dutput Gamma 1.00
Video Color Check: No
Super Black: No

Mth Serial Mumbering: Ho
Dither Paletted: Yes
Dither True Color: Yes

— Scene Statistics:
Objects: 652 Lightz: 6T

Faces: 60589 Shadow Mapped: &
Memary Used: P:523.7TM V:540.2M  Ray Traced: &

i+ Default Seanling Renderer i

When you click Render, a rendering progress
dialog shows the parameters being used, and a
progress bar. The rendering dialog has a Pause
button to the left of the Cancel button. When
you click Pause, the rendering pauses, and the
button’s label changes to Resume. Click Resume
to continue with the rendering.

Note: The mental ray renderer does not support
the Pause button. You can cancel a mental ray
rendering, but you can’t pause it.

Rendered Frame Window

Rendered Frame Window

Rendering menu > Render > Render Scene dialog >
Render > Rendered Frame Window appears.

File menu > View Image File > Choose a file to view. >
Open > Rendered Frame Window displays the file.

The rendered frame window displays rendered
output. It has controls to:

+  Save the image to a file.

+ DPlace a copy of the rendered image on the
Windows clipboard, ready for pasting into
another graphics application.

+  Create a clone of the window. This displays
a new window so you can create another
rendering and compare it with the previous
one.

+ Display a new rendered frame window.

+ Enable or disable display of the red, green, and
blue color channels.

+ Display the alpha channel (page 3-907).
+ Display only monochrome (gray scale).

+  Clear the image from the window.

3ds Max also displays still images and image
sequences in the rendered frame window when you
choose the View Image File command from the
File menu. When you view sequentially numbered
image files or images in an IFL file (page 3-616),
the rendered frame window displays navigation
arrows that let you step through the images.

Procedure
To zoom and pan in the rendered frame window:

You can zoom in and out and pan the image in
the rendered frame window. You can even do this
while a scene is rendering.

+ Hold down and then click to zoom in,
right-click to zoom out.
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+ Hold down and then drag to pan.

If you have a three-button mouse, you can use its
third button or its wheel to zoom and pan:

+ Roll the wheel to zoom in or out.

+  Press the wheel, and drag to pan.
Note: You can use any third-button pointing
device to pan the image. To enable this, open
the Customize menu > Preferences dialog. Go
to the Viewports panel (page 3-821), and in the

Mouse Control group choose the Pan/Zoom
option.

Interface

[® Camera0l, frame 0 {1:1) =101 x|

B [elefe ¢ o X [mwam [ |

Rendered Frame Window toolbar

—
= Save Bitmap—Allows you to save the rendered
image displayed in the rendered frame window.

@ Copy Bitmap—Places an exact copy of
the visible portion of the rendered image on the
Windows clipboard, ready for pasting into a paint
program or bitmap editing software. The image is
always copied as displayed, so, for example, if the
Monochrome button is on, the copied data consists
of an eight-bit grayscale bitmap.

Note: No HDR (high-dynamic-range) data is
copied.

@ Clone Rendered Frame Window—Creates
another rendered frame window containing the
displayed image. This allows you to render another
image to the rendered frame window and compare
it with the previous, cloned image. You can clone
the rendered frame window any number of times.
If the image is cropped because the window is
zoomed in or resized, only that part of the image is
copied to the clipboard.

|T Enable Red Channel—Displays the red channel
of the rendered image. When turned off, the red
channel is not displayed.

|T Enable Green Channel—Displays the green
channel of the rendered image. When turned off,
the green channel is not displayed.

|T Enable Blue Channel—Displays the blue
channel of the rendered image. When turned off,
the blue channel is not displayed.

ﬂ Display Alpha Channel—Displays the alpha
channel (page 3-907).

ﬂ Monochrome—Displays an 8-bit grayscale of
the rendered image.

E Clear—Clears the image from the rendered
frame window.

Channel Display List—Lists any channel rendered
with the image. When you choose a channel
from the list, it is displayed in the rendered frame
window.

For most kinds of files, only the RGB and alpha
channels are available. If you render an RPF file
(page 3-631) or RLA file (page 3-630), additional
channels can be present.

The rendered frame window displays nonvisual
channels, such as Material Effects or the G-Bulffer,
using colors it randomly assigns to distinct values.



Layer—This spinner appears on the rendered
frame window toolbar when you render to the RPF
(page 3-631) or RLA (page 3-630) file format. It
lets you see the information at different layers of
the following channels:

«  Z-buffer

+ Normal

+ Non-Clamped Color
+ Coverage

+ Node Render ID

+ Color

+ Sub-Pixel Weight

+  Sub-Pixel Mask

Layer shows no additional information for other
channels. It is useful primarily when the scene
contains objects that occlude each other, and you
have turned on the Render Occluded Objects
toggle for these objects. (See Object Properties
(page 1-117).) Be aware that rendering occluded
objects increases render time.

Tip: Rendering occluded objects can help you
create 3D effects when you composite images with
the Autodesk Combustion software.

Color Swatch—Stores the color value of the last
pixel you right-clicked. You can drag this color
swatch to other color swatches in the program.
Clicking the color swatch displays the Color
Selector (page 1-161), which displays more
information about the color.

You can leave the Color Selector displayed while
you right-click over other pixels in the rendered
frame window. (Changing the current value in the
Color Selector changes the color swatch on the
rendered frame window’s toolbar, but it does not
change the color of pixels in the rendered image.)

Frame-Steps (arrows)—For sequentially numbered
files (such as image0005.jpg) or IFL files, the
arrows display the next or the previous file in the

Rendered Frame Window

sequence. Holding down and clicking an
arrow jumps to the first image or the last image in
the sequence.

Available if the rendered frame window is invoked
using View File in the File menu.

Pixel Data

When you right-click the rendered frame window,
the color swatch is updated, and information about
the rendering and the pixel beneath the mouse is
displayed.

If you hold the right mouse button down while
dragging, the information changes with each new
pixel the mouse crosses.

~ Image r Estra Pixel Data [G-Buffer Data)
Widh E40  Aspect 1.00 || ZDepth: -244.56572
Height: 480  Gamma: 1.00 || Material ID: 0
. Object 1D: 1]
Type: 32 Bits per Channel "
o U Coordinates: 0527, 1.661
Floating-Point [RGBA) -
SElESFETFIELR, Normal 0.043. 0,106, 0,994
~ Pisel (307,140) Non-Clamped Color: 0.2676, 01074, 0.5215
Coverage: 255
/89535 Real Node Render [D: - 0
Red 17431  0.266306 Colar: B8, 27,123
Green: 7105 0.108420 Transparency 000
Blue: 34237 0522425 Velagity: 0,000, 0,000
Alpha: B5535  1.00000 Sub-Fizel Weight 255, 255, 255
Mono: 19611 0239251 Sub-Pisel Mask: 65535

The display includes the following information:

Image group

Width—The width of the image in pixels.
Aspect—The pixel aspect ratio.
Height—The height of the image in pixels.

Gamma—The gamma value carried in the bitmap
file.

Type—The type of image, based on color depth.
For example, 64 bits (RGBA) or 32 Bits per
Channel Floating-Point (RGBA).

Pixel group

Pixel information includes the pixel location in the
bitmap, in parentheses following the Pixel group
heading. The counting starts at 0. For example, in

7
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the above illustration, the pixel in question is the
308th from the left edge and the 141st from the top
edge. Also shown in this group are channel values
for red, green, blue, alpha, and monochrome, both
as 16-bit integers (0 to 65535) and as floating-point
values between 0.0 and 1.0.

Note: With high-dynamic-range images, the
floating-point values can be greater than 1.0 or less
than 0.0.

Red—The red component value (0 to 65535) and
the floating-point value.

Green—The green component value (0 to 65535)
and the floating-point value.

Blue—The blue component value (0 to 65535) and
the floating-point value.

Alpha—The alpha component value (0 to 65535)
and the floating-point value.

Mono—The monochrome values of the pixel, using
the same formula used by monochrome material
map channels such as bump and opacity maps.

Extra Pixel Data (G-Buffer Data) group

If the rendering is in a format, such as an RPF
file (page 3-631) or RLA file (page 3-630), that
contains additional channels, the informational
pop-up shows this data in the Extra Pixel Data
group. The group includes all the possible
channels. If a channel was not saved, its value is
displayed as "N/A," for "not applicable."

Z Depth—Displays Z-Buffer information in
repeating gradients from white to black. The
gradients indicate relative depth of the object in
the scene.

Material ID—Displays the Effects Channel used by
a material assigned to an objects in the scene. The
Effects Channel is a material property set in the
Material Editor.

Object ID—Displays the G-Buffer Object Channel
ID assigned to objects using the Object Properties
dialog (page 1-117).

UV Coordinates—Displays the range of UV
mapping coordinates.

Normal—Displays the orientation of normal
vectors.

Non-Clamped Color—Displays the "real" color
value delivered to the renderer in RGB order. The
renderer uses a floating-point range of 0.0 to 1.0 to
represent the range of each color channel. Thus,
1.0 is 100%, or 65535 (real color values can be
greater than 1, but are clamped by the renderer to

1).

Coverage—Displays the coverage of the surface
fragment from which other G-Buffer values
(Z Depth, Normal, and so on) are obtained.
Z-Coverage values range from 0 to 255.

Node Render ID—Displays an object’s G-Buffer
Object channel.

Color—Displays the color returned by the material
shader for the fragment.

Transparency—Displays transparency returned by
the material shader for the fragment.

Velocity—Displays the velocity vector of the
fragment relative to the screen.

Sub-Pixel Weight—Displays the sub-pixel weight of
a fragment. The channel contains the fractions of
the total pixel color contributed by the fragment.
The sum of all the fragments gives the final pixel
color. The weight for a given fragment takes into
account the coverage of the fragment and the
transparency of any fragments that are in front of
a given fragment.

Sub-Pixel Mask—Displays the sub-pixel alpha
mask. This channel provides a mask of 16
bits (4x4) per pixel, used in antialiased alpha
compositing.



Render Output File Dialog

Rendering menu > Render > Render dialog > Common
panel > Common Parameters rollout > Render Output
group > Click Files. > Render Output File

The Render Output File dialog lets you assign a
name to the file that the rendering will output.
You can also determine the type of file to render.
Depending on your choice of file type, you can
also set up options such as compression, and color
depth and quality.

See also

Image File Formats (page 3-608)

Procedures
To name the render output file:

1. Choose Rendering > Render, and then in
the Render Output group of the Common
Parameters rollout, click Files.

The Render Output File dialog is displayed.

2. In the File Name field, enter the name for the
file to be rendered.

3. Navigate the Save In field to choose the
directory where you want the rendered file to
be saved.

4, Choose the type of file you want to render from
the Save As Type drop-down list.

5. Click Save to close the Render Output File
dialog.

A dialog is displayed that lets you set the
options for the file format you chose. Adjust
these settings (or leave them at their defaults),
and then click OK.

6. On the Render Scene dialog, click Render to
render and save the file.

Note: If a file of the same name already exists,
you will be asked if you want to overwrite
it. Enable the check box if you want to

Render Output File Dialog

automatically overwrite this file without being
prompted for the duration of the session.

To set up options for the render output file:

1. Choose Rendering > Render and then in
the Render Output group of the Common
Parameters rollout, click Files.

The Render Output File dialog is displayed.

2. In the File Name field, enter the name for the
file to be rendered.

3. Navigate the Save In field to choose the
directory where you want the rendered file to
be saved.

4. Choose the type of file you want to render from
the Save As Type drop-down list, then click
Save.

A dialog is displayed that lets you set the
options for the file format you chose. Adjust
these settings (or leave them at their defaults),
and then click OK.

Note: You can also view the setup dialog by
clicking Setup, if this button is available.

Warning: Make sure the file name extension in the
File Name field matches the file type in the Save As
Type field. Changing the file type does not update
the file name automatically. The file options dialog
depends on the type indicated by the file name, not
the type indicated by Save As Type.

5. If the Render Output File dialog is still open,
click Save.
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Interface
21
History: I E:%3dsmaxStsceneshCharacters\ Complete j

Savejn: | £ Complet x|« & ¥ B

iChameleonyialk, avii

File name: IChameleDnW'aIk.avi

Save
j Cancel

Save ag lype: IAII Fomats

; Gamma
m € ze image's own gamma
Setup.. ® Usze system default gamma
" © Overde [T0 3
nia...

iew | ‘ I~ Sequence [V Preview wE

Statistics: 640x480, Undefined Type - 1 frames
Location: E:%3dsmaxBhscenes\Characters\Complete\Chameleoria alk. avi

History—Displays a list of the most recent
directories searched. Whenever an image is
selected, the path used is added to the top of the
history list as the most recently used path.

The history information is saved in the 3dsmax.ini
(page 1-18) file.

Save In—Opens a navigation window to browse
other directories or drives.

.
Up One Level—Moves you up a level in the
directory structure.

il Create New Folder—Lets you create a new
folder while in this dialog.

View Menu—Provides several options for
how information is displayed in the list window:

+ Thumbnails: Displays the contents of a
directory as thumbnails, without the details.

+ Tiles: Displays the contents of a directory as
large icons, without the details. If you widen
the dialog, these tile across the width.

+ Small Icons: Displays the contents of a
directory as small icons, tiled across the width,
without the details.

+ List: Displays the contents of a directory
without the details.

+ Details: Displays the contents of a directory
with full details such as size and date.

List of files—Lists the contents of the directory, in
the format specified by the View menu.

Tip: When the active display format is Details, the
contents of the directory are displayed with Name,
Size, Type, Date Modified, and Attributes. You can
sort the list according to a column’s contents by
clicking that column’s label.

File name—Displays the file name of the file
selected in the list.

Save as type—Displays all the file types that can be
saved. This serves as a filter for the list.

Note: The choice in this field determines the file
type saved, regardless of the file name extension
entered in the File Name field.

Save—Sets the file information for saving upon
rendering. Closes the dialog if you haven’t changed
the output file type.

If you've changed the file type, clicking Save opens
the Setup dialog for the specified file type. Change
the settings as necessary, and then click OK to
close both the Setup and the Output dialogs, or
click Cancel to return to the Output dialog.

Cancel—Cancels the file save and closes the dialog.

Devices—Lets you choose the hardware output
device, for example, a digital video recorder.
To use the device, the device, its driver, and its
3ds Max plug-in must all be installed on your
system.



Setup—Displays controls for the selected file type.
These vary with each different file format. Change
the settings as necessary, and then click OK or
Cancel.

Info—If you highlight an existing file in the list,
clicking Info displays expanded information about
the file such as frame rate, compression quality,
file size, and resolution. The information here
depends on the type of information saved with the
file type.

View—If you highlight an existing file in the

list, clicking View displays the file at its actual
resolution. If the file is a movie, the Media Player
is opened so the file can be played.

Gamma group

To set up gamma options for the output file, Enable
Gamma Correction must be on in the Gamma
panel (page 3-824) of the Preferences dialog
(Customize > Preferences > Gamma). Otherwise,
the Gamma controls are unavailable in the Render
Output File dialog.

*+  Uselmage’s Own Gamma—This option is not
available in this dialog.

+ Use System Default Gamma—Ignores the
image’s own gamma and uses the system default
gamma instead, as set in the Gamma panel of
the Preferences dialog.

+ Override—Defines a new gamma for the bitmap
that is neither the image’s own nor the system
default.

Sequence—This is not available in the Render
Output File dialog.

Note: To render a sequence of still images, choose
the Active Time Segment or define a range of
frames in the Common Parameters rollout of
the Render Scene dialog. If you have selected a

Rendering Commands

still image file type, each frame will append a
four-digit number to the name you have selected,
incremented with each frame.

Preview—When on, enables display of the image
as a thumbnail.

Image thumbnail—Displays a thumbnail of the
selected file. Preview must be turned on.

Statistics—Displays the resolution, color depth, file
type, and number of frames of the selected file.

Location—Displays the full path for the file.

Rendering Commands

The main commands for rendering are on the
main toolbar (page 3-686). Another way to invoke
some of these commands is to use the default
Rendering menu (page 3-683), which contains
other commands related to rendering.

=
A Render Scene (page 3-12)

Render Type (page 3-13)

E Quick Render (Production) (page 3-17)

-
@ Quick Render (ActiveShade) (page 3-17)

ActiveShade Viewport (page 3-21)
Preset Rendering Options (page 3-23)
Render Last (page 3-25)

See also

Render Scene Dialog (page 3-2)

ActiveShade (page 3-17)

ActiveShade Commands (Quad Menu) (page 3-22)

1
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Rendering Effects (page 3-218)
Environment and Atmosphere Effects (page 3-271)
Network Rendering (page 3-173)

-
Render Scene El %

Main toolbar > Render Scene

Rendering menu > Render

Keyboard > F10

Rendering "fills in" geometry with color, shadow, lighting
effects, and so on.

The Render Scene button displays the Render
Scene dialog (page 3-2), which lets you set the
parameters for rendering. Rendering creates a
still image or an animation. It shades the scene’s
geometry using the lighting you've set up, the
materials youwve applied, and environment settings
such as background and atmosphere.

Rendering is multi-threaded and multi-processed
on multiple-processor configurations. A
two-processor system can render in nearly half the
time a single-processor system can.

Rendering can also take place on multiple systems
by using a network. See Network Rendering (page
3-173). For the mental ray renderer, also see

Distributed Bucket Rendering Rollout (mental ray
Renderer) (page 3-124).

Missing Mapping Coordinates

If the renderer finds a parametric object that
requires mapping, it automatically sets its Generate
Mapping Coordinates toggle before rendering the
scene. The toggle remains set after the rendering
is done.

In the following cases, however, 3ds Max is unable
to supply mapping coordinates automatically:

+  Non-parametric objects, such as imported
meshes, don’t have built-in coordinates.

+ Some third-party (plug-in) objects aren’t
provided with mapping coordinates.

In these cases, 3ds Max is unable to render the
scene completely. It displays a Missing Mapping
Coordinates dialog (page 2-1623) that lists the
objects the renderer couldn’t map. To resolve the
problem apply a UVW Map modifier (page 1-922)
to the objects that the dialog lists.

Note: If a material has Show Map In Viewport set
when that material is assigned to an object, the
object’s Generate Mapping Coordinates toggle is
set, if it was not previously set. (The state of Show
Map In Viewport is saved with each material.)

Procedures
To render a still image:

1. Activate the viewport to render.

&l
2. @ Click Render Scene.

The Render Scene dialog (page 3-2) appears.

3. In the Time Output group, make sure Single
is on.

4. In the Output Size group, set other rendering
parameters or use the defaults.

5. Click Render.



By default, the rendering appears in a window.

Tip: Ej To render a view without using the

dialog, click Quick Render (page 3-17) or use
Render Last (page 3-25) (press| F9 ).

To render an animation:

1.

Activate the viewport to render.

9
o Click Render Scene.

The Render Scene dialog (page 3-2) appears.

Open the Common Parameters rollout (page
3-27). Choose a time range in the Time Output
group.

In the Output Size group, set other rendering
parameters or use the defaults.

In the Render Output group, click Files.

A Render Output File dialog (page 3-9) is
displayed.

Use the file dialog to specify a name and a type
for the animation file, and then click Save.

A dialog is displayed that lets you set the
options for the file format you chose. Adjust
these settings (or leave them at their defaults),
and then click OK.

On the Render Scene dialog’s Common
Parameters rollout, the Save File toggle turns
on.

Click Render.

Note: If you set a time range and do not specify
a file to save to, the animation is rendered only
to the window. This can be a time-consuming

mistake, so an alert warns you about it.

Tip: ‘_P] To render a view without using the

dialog, click Quick Render (page 3-17) or use the
Keyboard Shortcut F9 to Render Last (page 3-25).

Render Type 13

Render Type

Main toolbar > Render Type drop-down list

Render Type lets you render only a portion of the scene.

The Render Type list lets you specify the portion
of the scene that will be rendered.

Procedures
To render selected objects:

1. From the Render Type drop-down list at the
right end of the toolbar, choose Selected.

2. Activate the viewport to render.

3. Select the objects.

=
4, El ‘_F] Click Render Scene or Quick

Render (Production).

3ds Max displays a progress dialog that shows
the progress of rendering and the rendering
parameter settings. To stop rendering, click

Cancel in this dialog, or press| Esc

To render aregion:
1. Make the viewport active.

2. Choose Region from the list.

| ol
3. El @ Click Render Scene or Quick

Render (Production).

A window is displayed in the active viewport,
and an OK button appears in the viewport’s
lower-right corner.
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4, Drag in the middle of the window to move it.
Drag the window’s handles to adjust its size.

To preserve the window’s aspect ratio, you can

hold down[ Ctrl |while you drag a handle.
5. Click OK.

3ds Max displays a progress dialog that shows
the progress of rendering and the rendering
parameter settings. To stop rendering, click

Cancel in this dialog, or press[ Esc]

To render a blowup:
1. Make the viewport active.

2. Choose Blowup from the list.

—
3. El EJ Click Render Scene or Quick

Render (Production).

A window is displayed in the active viewport
and an OK button is displayed in the viewport’s
lower-right corner.

4, Drag in the middle of the window to move it.
Drag the window’s handles to adjust its size.

The window is constrained to the aspect ratio
of the current output size.

5. Click OK.

3ds Max displays a progress dialog that shows
the progress of rendering and the rendering
parameter settings. To stop rendering, click

Cancel in this dialog, or press[ Esc]

Interface
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View—(The default.) Renders the active viewport.

= !:|TT O & X |Hﬁs.nu-m * [:l

Selected—Renders the currently selected object
or objects only, and leaves the remainder of the
rendered frame window intact.

Tip: E Use the Clear button before rendering to
remove any existing image from the window.
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Region—Renders a region within the active
viewport, and leaves the remainder of the rendered
frame window intact. Use this option when you
need to test render a part of the scene.

Tip: & Use the Clear button before rendering to
remove any existing image from the window.

Note: Region rendering is meant to create a draft
rendering of a selected area of a view. As such,
Region rendering uses only an Area filter for
antialiasing, regardless of which antialiasing is
chosen in the Render Scene dialog.

. M= E
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Crop—Lets you specify the size of the output image
using the same region box that appears for the
Region and Blowup categories.

Render Type

. M= E

M enle 0 8 X [Foearhs =l

Blowup—Renders a region within the active
viewport and enlarges it to fill the output display.

A rectangular selection region appears when you
render with either Blowup or Region selected in
the Render Type list. You can change the size of
the region by dragging its handles.

B enle 0 8 X [Foearhs =l

Box Selected—Calculates the aspect ratio of

the current selection’s bounding box, and then
displays the Render Bounding Box/Selected dialog
(page 3-16), which lets you specify a width and
height for the rendering, and provides the option
of maintaining the aspect ratio.

15
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MLk e(ele € 8 X [FoEachs -E|

Region Selected—When an object or objects are
selected, renders those objects and other objects
within the selection’s bounding boxes, but does

not change the rendering outside the bounding

boxes.

Objects within the bounding boxes, including
objects in front of or behind the selection, are
rendered.

When no objects are selected, Region Selected
renders the entire frame.

Mt e(wle 0 8 X [Fobidhs -|:|

Crop Selected—When an object or objects are
selected, renders those objects and other objects
within the selection’s bounding boxes. The
rendering is cropped around the region defined
by the bounding boxes.

Objects within the bounding boxes, including
objects in front of or behind the selection, are
rendered.

When no objects are selected, Crop Selected
renders the entire frame.

Render Bounding Box/Selected
Dialog

Select objects. > Main toolbar > Choose Box Selected
from the Render Type drop-down list. > Click Quick
Render (Production) > Render Bounding Box/Selected
dialog

Select objects. > Main toolbar > Choose Box Selected
from the Render Type drop-down list. > Click Render
Scene, and then click Render. > Render Bounding
Box/Selected dialog.

This dialog appears when you render a scene while
the Box Selected render type is active. Box Selected
renders an area that corresponds to the bounding
box of the currently active selection.

See also

Render Type (page 3-13)

Interface

Render Bounding Box/Selected [‘5_<|

— Image Dimenzions
width: [524 2]
Height: [512 2]

[¥ Constrain &spect R atio

Selection Azpect Ratio:  1.0233

Cancel

Width and Height—Let you set the size of the
rendering, in pixels.



Constrain Aspect Ratio—When on, constrains the
original aspect ratio of the selection’s bounding
box. Changing the Width value also changes
Height, and vice versa. Default=on.

Selection Aspect Ratio—Displays the original
aspect ratio of the selection’s bounding box.

Quick Render Flyout

Main toolbar > Quick Render flyout

The Quick Render flyout lets you choose among
these buttons:

Ej Quick Render (Production).

||
. @ Quick Render (ActiveShade)

The Quick Render buttons let you render the scene
using the settings without displaying the Render
Scene dialog (page 3-2). Choosing one of these
buttons also changes which rendering settings are
active in the Render Scene dialog.

By default, all the rendering options use the default
scanline renderer (page 3-38). You can change the
renderer assigned to Production or ActiveShade
by using the Assign Renderer rollout (page 3-35)
on the Render Scene dialog > Common panel.

Quick Render (Production) Ej

Main toolbar > Quick Render flyout > Quick Render
(Production)

Keyboard >{ Shift+Q

The Quick Render (Production) button, available
from the Quick Render flyout (page 3-17) on the
main toolbar, lets you render the scene using

the current production render settings without
displaying the Render Scene dialog (page 3-2).

Quick Render Flyout

You assign which renderer to use for production
rendering on the Assign Renderer rollout (page
3-35) of the Render Scene dialog > Common
panel.

See also
Quick Render (ActiveShade) (page 3-17)

-
o

Main toolbar > Quick Render flyout > Quick Render
(ActiveShade)

Quick Render (ActiveShade)

Keyboard >| Shift+Q |(Uses the Quick Render mode

currently active on the toolbar: either Production or
ActiveShade)

The Quick Render (ActiveShade) button, available
from the Quick Render flyout (page 3-17), creates
an ActiveShade (page 3-17) rendering in a floating
window.

You assign which renderer to use for ActiveShade
rendering on the Assign Renderer rollout (page
3-35) of the Render Scene dialog (page 3-2) >
Common panel.

See also
Quick Render (Production) (page 3-17)

ActiveShade

main toolbar > Quick Render flyout > Quick Render
(ActiveShade)

Right-click viewport label. > Views > ActiveShade

ActiveShade gives you a preview rendering that
can help you see the effects of changing lighting or
materials in your scene. When you adjust lights or
materials, the ActiveShade window interactively
updates the rendering.

17
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ActiveShade preview of material changes
Above left: Before the update

Above right: After changing the material for the fabric to a
mapped material and increasing the highlights on the material
for the wood

ActiveShade preview of lighting changes
Above left: Before moving a light in a viewport

Above right: After moving the light

There are two ActiveShade options:

+ Viewport—The ActiveShade rendering appears
in the active viewport.

. @ Floater—The ActiveShade rendering
appears in its own window.

Only one ActiveShade window can be active at

a time. If you choose one of the ActiveShade
commands while an ActiveShade window is
already active, you get an alert that asks whether
you want to close the previous one. If the previous
ActiveShade window was docked in a viewport,
the viewport reverts to the view it previously
showed.

Tip: You can drag and drop materials from the
Material Editor (page 2-1409) to ActiveShade
windows and viewports, as you can with other
viewports.

Note: You can’t make a maximized viewport
an ActiveShade window, or maximize an
ActiveShade window.

ActiveShade Commands

When you right-click an ActiveShade window, the
quad menu (page 3-694) displays an ActiveShade
menu. This menu contains a number of
ActiveShade commands (page 3-22).

ActiveShade and Object Selection

If you select an object before you invoke
ActiveShade, ActiveShade is done only for that
object. This can greatly increase the speed of
ActiveShade.

Similarly, once the ActiveShade window is open,
the initialize and update steps (page 3-904)
(whether automatic or manual) are done only for
the selected object.

In a "docked" ActiveShade viewport, you can
select objects by right-clicking, turning on Select
Object in the Tools (lower-right) quadrant of the



quad menu, then clicking the object you want
to select. In an ActiveShade viewport, only one
object at a time can be selected.

Tip: When an object in an ActiveShade window has
a mapped material, select it before you change a
map or adjust its parameters.

What ActiveShade Does and Doesn’t Do

For the sake of interactivity, the ActiveShade
window is limited in what it will and won’t update
interactively. An ActiveShade rendering is not
necessarily the same, and in general is less precise,
than a final production rendering.

Tip: When you change geometry by transforming
it or modifying it, right-click the ActiveShade
window and choose Tools > Initialize from the
quad menu (lower-right quadrant). This updates
the ActiveShade rendering.

+  Moving an object does not update the
ActiveShade window.

+  Applying a modifier or otherwise changing
object geometry does not interactively update
the ActiveShade window.

+ Reflections are rendered only in the Initialize
pass.

+  Materials are displayed as RGBA data with 8
bits per channel.

+  Multiple changes to a material might lead to
deterioration in image quality.

If you see this happening, right-click the
ActiveShade window and choose Tools >
Initialize from the quad menu (lower-right
quadrant).

+  Masks are reduced from 8x8 to 4x4 subdivisions
per pixel. The mask is corrected to 6-bit opacity
(0 to 63 rather than 0 to 255). This might result
in some visual noise around object edges.

ActiveShade

+ Because of the preceding item, filters are coarser
than in full-scale renderings, but they still have
significant subpixel information.

+ There is a limitation of 16 subdivisions per
pixel. Because of this, any objects behind the
sixteenth occluding object for a given pixel
will be ignored. Rendered back faces count as
separate objects.

+ Reshading uses compressed normals and other
direction vectors. This should have no visible
effect.

+ ActiveShade does not render atmospheric
effects, rendering effects, or ray-traced
shadows (the only shadows it can render are
shadow-mapped shadows).

Procedures

To display an ActiveShade window in a viewport, do
one of the following:

+ Choose Rendering menu > ActiveShade
Viewport.

+ Right-click the viewport label, choose Views,
and then ActiveShade.

Note: You can’t make a maximized
viewport an ActiveShade window, or maximize
an ActiveShade window.

To display a free-floating ActiveShade window, do
one of the following:

+ Choose Rendering menu > ActiveShade
Floater.

]
. W Choose Quick Render (ActiveShade)
from the Quick Render flyout (page 3-17).

Note: As with Quick Render, the ActiveShade
window respects the Output Size setting in the
Render Scene dialog (page 3-2). To use a different
render size, set it first in Render Scene, and then
open the ActiveShade window.
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To update an ActiveShade window after moving an
object or changing object geometry:

1. Right-click the ActiveShade window.

2. In the Tools (lower-right) quadrant of the quad
menu, choose Initialize.

To see the toolbar in an ActiveShade viewport:

1. Click the viewport to make it active.

2. Press the to display the toolbar.

Pressing spacebar again toggles the toolbar off,
and so on.

You can also turn toolbar display on or off by
right-clicking and using the quad menu.

To change an ActiveShade viewport to another kind
of viewport:

1. Turn on the toolbar in the ActiveShade
viewport.

2. Right-click the toolbar.
3. In the pop-up menu, choose the type of view
to display.

You can also restore the viewport to its previous
status by right-clicking the viewport and
choosing View (upper-left) quad > Close.

To zoom and pan in an ActiveShade window:

You can zoom in and out and pan the image in the
ActiveShade window. You can even do this while a
scene is rendering.

1. Hold down and then click to zoom in,
right-click to zoom out.

2. Hold down and then drag to pan. (The

window must be zoomed in.)

If you have a three-button mouse, you can use its
third button or wheel to zoom and pan:

1. Roll the wheel to zoom in or out.

2. Press the wheel, and drag to pan.

Note: You can use any third-button pointing
device to pan the image. To enable this, choose
the Pan/Zoom option on the Viewports panel
(page 3-821) of the Preferences dialog

Interface

Both the viewport and floating versions of the
ActiveShade window have the same controls

as a rendered frame window (page 3-5). In an
ActiveShade viewport, the toolbar is off by default.
In a floating ActiveShade window, the toolbar is
always visible.

Tip: In an active ActiveShade viewport, you can
toggle toolbar display by pressing the[ Spacebar |
(This is a main user interface shortcut, so the
Keyboard Shortcut Override Toggle can be either
on or off.)

Hi|o[e[e € o X [poapha =] |

Tip: If you clear the image, you can redisplay it

by right-clicking the ActiveShade window and
choosing Tools > Initialize or Tools > Update
Shading from the lower-right quadrant of the quad
menu.



ActiveShade Floater

Main toolbar > Quick Render flyout > Quick Render
(ActiveShade)

Menu bar > Rendering > ActiveShade Floater
Click ActiveShade Floater to create an ActiveShade
rendering in its own window.

Only one ActiveShade window can be visible at a
time. If you change a viewport to an ActiveShade
view while a floating ActiveShade window is open,
you get a message that asks whether you want to
close the floating window, or stop the operation.
See also

ActiveShade (page 3-17)

ActiveShade Commands (Quad Menu) (page 3-22)

ActiveShade Initialize and Update (page 3-904)

ActiveShade Viewport

Rendering menu > ActiveShade Viewport

Right-click viewport label. > Views > ActiveShade

Creates an ActiveShade rendering (page 3-17) that
is "docked" in a viewport.

Only one ActiveShade rendering can be displayed
at a time. If you try to display a floating
ActiveShade window while an ActiveShade
viewport is displayed, you get a message that asks
whether you want to close the docked ActiveShade
rendering, or stop the operation. If you go ahead
and close the docked ActiveShade rendering, the
viewport reverts to the view it previously showed.

ActiveShade Commands

When you right-click an ActiveShade viewport,
the quad menu (page 3-694) displays an

ActiveShade Floater

ActiveShade menu. This menu contains a number
of ActiveShade commands (page 3-22).

ActiveShade and Object Selection

If you select an object before you invoke
ActiveShade, ActiveShade is done only for that
object. This can greatly increase the speed of
ActiveShade.

Similarly, once the ActiveShade window is open,
the initialize and update steps (page 3-904)
(whether automatic or manual) are done only for
the selected object.

In a "docked" ActiveShade viewport, you can
select objects by right-clicking, turning on Select
Object in the Tools (lower-right) quadrant of the
quad menu, then clicking the object you want

to select. In an ActiveShade viewport, only one
object at a time can be selected.

Tip: When an object in an ActiveShade window has
a mapped material, select it before you change a
map or adjust its parameters.

Procedures
To display the toolbar for the ActiveShade viewport:

Press the
The toggles the toolbar display. In

viewports, the toolbar is off by default.

(This is a main user interface shortcut, so the
Keyboard Shortcut Override Toggle can be
either on or off.)

The controls on the toolbar for an ActiveShade
viewport are the same as for a floating ActiveShade
window (page 3-21).

To change the ActiveShade viewport to another kind
of viewport, do one of the following:

+ Right-click the ActiveShade viewport, and
choose Close from the View (upper-left)
quadrant of the quad menu.
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The viewport reverts to the view it previously
showed.

+ If the toolbar is not visible, press the

to display it, then right-click the toolbar and
choose the kind of view to display.

ActiveShade Commands (Quad
Menu)

When you right-click an ActiveShade window, the
lower-left quadrant of the quad menu displays a
set of commands for ActiveShade (page 3-17).

Interface

Showy Last Rendering
Eender ...

Render Last
MaterialMlap Browveser .

Cloze Materizl Edlitar ...

Act Cnly on Mouse Up «f|  Draww Region
Auto Intialization |  Intialize
Auto Updste | Update
Select Ohject
Toggle Toolkbar

Render quadrant (upper right)
These are general-purpose commands.

Show Last Rendering—Displays the last rendering
in a rendered frame window (page 3-5). Not
available if no rendering has been made during
this session.

Render—Displays the Render Scene dialog (page
3-2). When you use the ActiveShade quad
menu, initially Render Scene is set to render the
ActiveShade window.

Render Last—Repeats the last render, using the last
viewport from which you rendered.

Material/Map Browser—Displays a modeless
Material/Map Browser (page 2-1447).

Material Editor—Displays the Material Editor (page
2-1409).

Tools quadrant (lower right)

These are the commands that perform ActiveShade
operations.

Draw Region—When on, lets you draw a
rectangular region of the ActiveShade window.
While it is active, only the region is updated by
interactive reshading. This can save time, and also
help you concentrate on just a portion of the image
to be rendered. Default=off.

To turn off Draw Region, click outside the
rectangular region. The entire ActiveShade
window is updatable again.

Initialize—Initializes the ActiveShade window. To
keep the ActiveShade window current, you need to
choose Initialize after transforming, modifying, or
otherwise changing geometry. If you have turned
off Automatic Reinitialization, you also need

to choose Initialize after you update a mapped
material.

Rendering can be slow. The initialize pass is meant
to take care of the most time-consuming portions
of rendering, to allow the update pass to take place
as quickly as possible. Initialization includes the
following steps:

+ Evaluate the scene geometry into meshes.
+  Apply space warps.

+ Do transformations and clipping.

+ Evaluate textures and shade materials.

+ Perform optimizations to speed later
processing, such as merging fragments from
the same surface that are in the same pixel.

The result of initialization is a buffer. This is a
compressed rendering that, like a G-Buffer (page
3-946), contains the rendering plus additional
information used by the second step, updating.



During the initialize pass, progress is indicated by
arow of pixels (white by default) that traverses the
top edge of the ActiveShade window.

Update—Updates the ActiveShade window.
Updating shading takes the buffer created by the
first pass, initialization, and uses information in
that buffer to change the color of pixels when you
make changes to lights and materials in the scene.

During the update pass, progress is indicated by a
row of pixels (white by default) that descends the
right edge of the ActiveShade window.

To keep the ActiveShade window current, you need
to choose Update Shading if you have previously
turned off Automatic Shading Update.

Select Object—(viewports only) When on, you can
select an object in the ActiveShade window by
clicking. You can select only one object at a time.

When an objects is selected in the ActiveShade
window, the Initialize pass resamples textures for
that object alone. This improves the window’s
rendering speed, and is useful when you are
adjusting texture display.

Toggle Toolbar—(viewports only) Toggles display
of the ActiveShade window toolbar in viewports.

Keyboard shortcut:

Note: The Keyboard Shortcut Override
toggle (page 3-872) must be on for the spacebar to
toggle the ActiveShade toolbar.

Options quadrant (lower left)

These commands control how the ActiveShade
window behaves.

Act Only On Mouse Up—When on, changes you
make to light and material parameters (for
example, the RGB or Multiplier spinners) update
the ActiveShade window only after you release the
mouse. When off, changes to these parameters

Preset Rendering Options

are updated immediately, as you drag the mouse.
Default=on.

Turning off Act Only On Mouse Up can make the
ActiveShade window more responsive to changes,
but it can also slow performance.

Auto Initialization—When on, changes you make to
textures (mapped materials) automatically cause
the ActiveShade window to initialize. Default=on.

Initialization can be time consuming in complex
scenes. To save time, you can turn off Automatic
Reinitialization, or use Draw Region to restrict
initialization and shading updates to only a
portion of the scene.

Auto Update—When on, changes you
make to lighting, and materials without
maps, automatically cause an update of the
ActiveReshade window. Default=on.

View quadrant (upper left)

Close—Closes the ActiveShade window. If the
ActiveShade window was docked in a viewport,
the viewport reverts to the view it previously
displayed.

Preset Rendering Options

Render Scene dialog > Preset drop-down list (on the
bottom row of controls)

Preset rendering options are available from the
Rendering Presets drop-down list, which appears
at the bottom of the Render Scene dialog (page
3-2). Some of the presets are tailored for relatively
quick, preview renderings; others are for slower
but higher quality renderings. Presets are saved
as RPS files.

Tip: The Render Shortcuts toolbar (page 3-689) lets
you quickly switch between active presets.

In addition to the default presets that ship with
3ds Max, you can also create your own settings. At
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the bottom of the preset list, two choices let you
create your own custom presets:

Load Preset—When you choose Load Preset,
3ds Max displays a file selector dialog that lets you
choose the RPS file to load.

Select Preset Categories E

Load

Cancel

Each category corresponds to one panel of the
Render Scene dialog. Choose which panel’s
settings you want to load from the RPS file, and
click Load. Once you load a custom preset file, its
name appears on the drop-down list, along with
the default choices.

Important: Even though the renderer is assigned in the
Common panel of the Render Scene dialog, renderer
assignments are not loaded with the Common category
in the RPS file. The current renderer assignment has its
own category in the Select Preset Categories dialog. For
example, if the current renderer is the Default Scanline
Renderer, the Select Preset Categories dialog will have a
category labeled Default Scanline Renderer.

Save Preset—When you choose Save Preset,

3ds Max first displays a file selector dialog, letting
you name the RPS file. After that, the Select Preset
Categories dialog opens.

]|

Select Preset Categories

Cancel

Save

Each category corresponds to one panel of the
Render Scene dialog. Choose which panel’s
settings you want to save, and then click Save.
Once you save a custom preset file, its name
appears on the drop-down list, along with the
default choices.

Important: Even though the renderer is assigned in the
Common panel of the Render Scene dialog, renderer
assignments are not saved with the Common category
in the RPS file. The current renderer assignment has its
own category in the Select Preset Categories dialog. For
example, if the current renderer is the Default Scanline
Renderer, the Select Preset Categories dialog will have a
category labeled Default Scanline Renderer.

The RPS files that provide the default presets are
in the \renderpresets subfolder of your \3dsmax
folder. We recommend you save your own presets
in this subfolder as well. If you choose a different
location, 3ds Max saves the full path name. (You
can also use the Configure User Paths dialog >
File I/O panel (page 3-810) to specify your custom
location.)



Show Last Rendering

Rendering menu > Show Last Rendering

Show Last Rendering displays the last rendered
image. If no image has yet been rendered, this
command is not available.

Render Last

Keyboard > F9

The Render Last command repeats the last render
(whether a render view, render region, render
blowup, or render selected) using the last viewport
from which you rendered.

Warning: Render Last does not save to a file, even if the
previous rendering did so.

Print Size Wizard

Rendering menu > Print Size Wizard

The Print Size Wizard feature is useful when you
plan to print a rendered image. It lets you specify
output size, resolution, and orientation in terms
of the printed image; that is, using a standard
measuring system rather than pixels. It also
indicates the approximate uncompressed size of
the image file. You can render directly from the
wizard on your computer or over a network, or
transfer the settings to the Render Scene dialog

(page 3-2).

Procedure
To use the Print Size wizard:
1. Set up a scene to render.

2. From the Rendering menu, choose Print Size
Wizard.

Show Last Rendering

3. Choose a preset paper size, or specify a custom
size in inches or millimeters. Alternatively,
specify an image size in pixels.

4. Choose or specify a DPI (dots per inch) ratio
for the printed output.

5. Choose an output orientation: Portrait or
Landscape.

6. When ready to render to a file, turn on Save
File, click the Files button, and use the resulting
Select TIFF File dialog to specify an output
image file.

7. Do one of the following:
+ To render immediately, click Quick Render.

+ To set further rendering properties, click
Render Scene.

Interface

QPrint Size Wizard x|

— Paper Size

I Custarn. .. i I

Chooze Unit:

 Partrait % Landscape

& mm " inches

Choose DPI W alue:

72| 19| 20 0]

Faper 'Width: IWQ Image “width: IWH
Paper Height: [4064 2| Image Height: [380 %
DPI: [300 2 Uncompressed file size: 900 Kb
r— Rendering

[~ SaveFile L |

[T Save filpha Channel - Compreszs File

Guick Render

Render Scene Dialog.... |

Paper Size group

Drop-down list—The Paper Size drop-down list lets
you choose from several standard print resolutions
and aspect ratios. Choose one of these formats, or
leave it set to Custom to use the other controls in
the Paper Size group. These are the options you
can choose from on the list:
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+ Custom
A -11x8.51n. (at 300 dpi)
+ B-17x11in. (at 200 dpi)
+ C-22x17in. (at 150 dpi)
+ D-34x22in. (at 100 dpi)
E - 44 x34in. (at 75 dpi)
+ A0-1189 x 841 mm (at 75 dpi)
+ Al -841x594 mm (at 100 dpi)
+ A2-594x420 mm (at 150 dpi)
A3 - 420 x 297 mm (at 200 dpi)
+ A4-297x210 mm (at 300 dpi)
+ A5-210x 148 mm (at 300 dpi)
+ Letter (11 x 8.5 in. at 300 dpi)
Legal (14 x 8.5 in. at 300 dpi)
+ Tabloid (17 x 11 in. at 300 dpi)

Tip: You can customize the Paper Size list by
editing the file plugcfg\printwiz.ini. If you
choose to edit the file, first be sure to save a
backup copy of the original.

Portrait/Landscape—Choose Portrait for vertically
oriented output or Landscape for horizontal
output. The window image provides a graphic
depiction of the orientation.

Note: Changing between Portrait and Landscape
simply switches the Width and Height settings.
The actual orientation depends on the image
dimensions. For example, if you choose Portrait,
and then specify a custom size whose width is
greater than its height, the resulting orientation
will be horizontal.

Tip: After changing this setting, be sure to preview
the image using the Show Safe Frame function
from the viewport right-click menu. This shows
how the output orientation corresponds to the
viewport.

Choose Unit—Lets you specify whether the
measurement units for Paper Width and Paper
Height are in millimeters (mm) or inches.

Choose DPI Value—Provides four buttons for
commonly used dots-per-inch settings: 72,
150, 300, and 600. Click one to set it in the DPI
property, below.

Paper Width/Height—Specifies the output width
and height in mm (millimeters) or inches,
depending on which is chosen under Choose Unit.

Note: Changing either setting also changes the
corresponding Image size setting.

Image Width/Height—Specifies the output width
and height in pixels.

Note: Changing either setting also changes the
corresponding Paper size setting.

DPI—Specifies the output resolution in dots per
inch. The easiest way to set this is by clicking one
of the buttons under Choose DPI Value. If you're
using a different resolution, set it here manually.

Only TIFF files (page 3-634) support DPI
information. If you render to a different image
format, you might have to later adjust the image
resolution using an image-processing application.

Note: Changing the DPI setting also changes the
Image Width/Height settings, keeping the same
aspect ratio.

Uncompressed File Size—Displays the size of the
rendered TIFF image file if no compression is used.

Rendering group

Rendering directly from the Print Size Wizard
allows you to output the current frame to a disk
file in TIFF format (page 3-634). This format
is commonly used in the publishing industry.
To render to a different format, use the wizard’s
Render Scene Dialog button.



Save File—When on, the software saves the
rendered image to disk when you render. Save File
is available only after you specify the output file
using the Files button. Default=off.

Files—Opens the Select TIFF File dialog, which lets
you specify the output file name and location. If,
during the current session, you already rendered
an image to disk using the Render Scene dialog
(page 3-2), the last file name you used appears in
this field.

Save Alpha Channel—When on, the software
includes an eight-bit alpha channel (page 3-907) in
the rendered TIFF file (page 3-634). Default=off.

Compress File—When on, uses compression when
saving the file.

Render Scene Dialog—Opens the Render Scene
dialog (page 3-2) and transfers any settings (such
as image size) you've made in the Print Size
Wizard. Here you can make further changes and
then render the scene.

Quick Render—Renders the scene to the Rendered
Frame Window (page 3-5). Also renders to a disk
file if you've turned on Save File and specified a
file name.

Common Panel (Render Scene Dialog)

Common Rendering
Parameters

Common Panel (Render Scene
Dialog)

Rendering menu > Render > Render Scene dialog >
Common panel

Main toolbar > Render Scene > Render Scene dialog >
Common panel

The Render Scene dialog’s Common panel
contains controls that apply to any rendering,
regardless of which renderer you have chosen, and
that lets you choose renderers.

Interface

Common Parameters Rollout (Render Scene Dialog)
(page 3-27)

Email Notifications Rollout (page 3-33)

@ Scripts Rollout (Render Scene Dialog) (page
3-34)

Assign Renderer Rollout (page 3-35)

Common Parameters Rollout
(Render Scene Dialog)

Rendering menu > Render > Render Scene dialog >
Common panel > Common Parameters rollout

The Common Parameters rollout sets parameters
common to all renderers.

Procedures
To set the size of the image, do one of the following:

+ In the Output Size group, click one of the preset
resolution buttons.

27



Chapter 17: Rendering

In the Output Size group, choose one of the
pre-formatted film or video formats from the
drop-down list.

In the Output Size group, choose Custom from
the drop-down list, and then adjust the Width,
Height, and Aspect Ratio values manually.

Tip: Smaller images render much more quickly.

All area and linear lights in the scene are
treated as point lights during the rendering.
This reduces rendering time, however some
quality is lost. When you are ready to render
at high quality, you can simply turn off Area
Lights/Shadows As Points and render again.

Note: Scenes with radiosity (page 3-51) are not

affected by the Area Lights/Shadows As Points
toggle, as area lights do not have a significant
effect on the performance of a radiosity
solution.

For example, you can use 320 x 240 to render
draft images, then change to a larger size for
your final work.

To save the rendered still image in a file:
1. In the Render Output group, click Files.

2. In the file dialog, specify a name and a type for
the image file, and then click OK.

The Save File toggle turns on.

You can later turn off Save File if you want only
to view the rendering on screen.

Note: The file dialog has a Setup button. This
displays a subdialog that lets you choose
options specific to the file type you are saving
to.

To alter the pixel aspect ratio:

In the Output Size group of the Render Scene
dialog, adjust the Pixel Aspect Ratio to fit the
requirements of your output device.

The Image Aspect Ratio field updates to show
what the aspect of the rendered image will be.

If you alter pixel aspect ratio but also render to
a window or a file, the rendered image appears
distorted.

To speed up rendering time for the purpose of a test
(or draft) rendering:

1. In the Options group of the Common
Parameters panel, turn on Area Lights/Shadows
As Points.

2. Setany other parameters and click Render.
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— Optionz
v Atmospherics [~ Render Hidden Geometry
v Effects ™ &rea Lights/Shadows as Points

¥ Displacement [~ Force 2-Sided
[~ “ideo Color Check I Super Black
™ Fender to Fields

—ddvanced Lighting
v Usze &dvanced Lighting

[ Compute &dvanced Lighting when Required

— Bitmap Proxies

Setup...

|Jzing Bitmap Praxies for Bendering

— Render Output
I~ SaveFie

Files...
|

[~ PutImage File Listz] in Output Path(s] Create Maw

#® Agtodesk ME Image Sequence File [.imsq)

 Legacy 3ds max Image File List [Lifl]
I~ Use Device |

Devices. ..

v Rendered Frame wWindow [ Met Render

[~ Skip Existing Images

Time Output group
Select which frames you want to render.

Single—Current frame only.

Common Parameters Rollout (Render Scene Dialog)

Active Time Segment—The Active Time Segment
(page 3-904) is the current range of frames as
shown in the time slider.

Range—All the frames between and including the
two numbers you specify.

Frames—Nonsequential frames separated by
commas (for example, 2,5) or ranges of frames,
separated by hyphens (for example, 0-5).

+  File Number Base—Specifies the base file
number, from which the file name will
increment. Range=-99,999 to 99,999. Available
only for Active Time Segment and Range
output.

+ Every Nth frame—Regular sample of frames.
For example, type 8 to render every 8th frame.
Available only for Active Time Segment and
Range output.

For example, if the Range of frames is set to 0-3,
Every Nth Frame is 1, and the File Number Base is
15, the output files are file0015, file0016, file0017,
file0018.

You can specify a negative number base, as well.
For example, if you're rendering frames 50-55,
and set the File Number Base to -50, the result
is file-050, file-051, file-052, file-053, file-054,
file-055.

Note: If you begin render a range of frames,
but haven’t assigned a file in which to save the
animation (using the Files button), an alert box
appears to warn you about this. Rendering
animations can take a long time, and usually it
doesn’t make sense to render a range without
saving all frames to a file.

Output Size group

Select one of the predefined sizes or enter another
size in the Width and Height fields (in pixels).
These controls affect the image’s aspect ratio (page
3-911).
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Drop-down list—The Output Size drop-down list
lets you choose from several standard film and
video resolutions and aspect ratios. Choose one of
these formats, or leave it set to Custom to use the
other controls in the Output Size group. These are
the options you can choose from on the list:

+ Custom
+ 35mm 1.316:1 Full Aperture (cine)
35mm 1.37:1 Academy (cine)
» 35mm 1.66:1 (cine)
+ 35mm 1.75:1 (cine)
« 35mm 1.85:1 (cine)
35 MM Anamorphic (2.35:1)
+ 35 MM Anamorphic (2.35:1) (Squeezed)
+ 70mm Panavision (cine)
+ 70mm IMAX (cine)
VistaVision
+ 35mm (24mm X 36mm) (slide)
- 6cm X 6cm (2 1/4" X 2 1/4") (slide)
+ 4"X5"or8" X 10" (slide)
NTSC D-1 (video)
« NTSC DV (video)
« PAL (video)
« PAL DV (video)
« HDTV (video)

Note: The values of the Image Aspect and Width
and Height buttons can change, depending on
which output format you select from this list.

Aperture Width (mm)—Lets you specify an aperture
width for the camera that creates the rendered
output. Changing this value changes the camera’s
Lens value. This affects the relationship between
the Lens and the FOV values, but it doesn’t change
the camera’s view of the scene.

For example, if you have a Lens setting of 43.0 mm,
and you change the Aperture Width from 36 to

50, when you close the Render Scene dialog (or
render), the camera Lens spinner has changed to
59.722, but the scene still looks the same in the
viewport and the rendering. If you use one of the
preset formats rather than Custom, the aperture
width is determined by the format, and this control
is replaced by a text display.

Width and Height—Let you set the resolution

of the output image by specifying the width
and the height of the image, in pixels. With
Custom format, you can set these two spinners
independently. With any other format, the two
spinners are locked to the specified aspect ratio,
so adjusting one alters the other. The maximum
width and height is 32,768 x 32,768 pixels.

Preset resolution buttons (320x240, 640x480, and so
on)—Click one of these buttons to choose a preset
resolution. You can customize these buttons:
right-click a button to display the Configure Preset
dialog (page 3-33), which lets you change the
resolution specified by the button.

Image Aspect—Lets you set the aspect ratio of the
image. Changing this value changes the Height
value to maintain the correct dimensions for the
active resolution. When you use a standard format
rather than Custom, you can’t change the aspect
ratio, and this control is replaced by a text display.

In 3ds Max, the Image Aspect value is always
expressed as a multiplier value. In written
descriptions of film and video, often aspect
ratio is also described as a ratio. For example,
1.33333 (the default Custom aspect ratio) is often
expressed as 4:3. This is the standard aspect ratio
for broadcast video (both NTSC (page 3-980)
and PAL (page 3-988)) when letterboxing is not
used. (Letterboxing shows the full width of a
wide-screen film format, framed by black regions
above and below.)

ﬂ When using a custom output size, the lock
button to the left of Image Aspect locks the aspect



ratio. When it is on, the Image Aspect spinner

is replaced by a label, and the Width and Height
spinners are locked to each other; adjusting one
alters the other to maintain the aspect-ratio value.
In addition, when the aspect ratio is locked,
altering the Pixel Aspect value alters the Height
value to maintain the aspect-ratio value.

Note: In viewports, the camera’s cone changes to
reflect the image aspect ratio you set in the Render
Scene dialog. This change takes place when you
exit the Render Scene dialog.

Pixel Aspect—Sets the aspect ratio of the pixels for
display on another device. The image might look
squashed on your display but will display correctly
on the device with differently shaped pixels. If
you use one of the standard formats rather than
Custom, you can’t change the pixel aspect ratio
and this control is disabled.

E The lock button to the left of Pixel Aspect
locks the pixel-aspect ratio. When it is on, the
Pixel Aspect spinner is replaced by a label, and you
can’'t change the value. This button is available
only with the Custom format.

Images with different pixel aspects appear stretched or
squashed on a monitor with square pixels.

Note: For standard NTSC (page 3-980), the
pixel aspect ratio is 0.9. If you are creating 16:9
(0.778) anamorphic images for NTSC, the pixel
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aspect ratio should be 1.184. (As in the previous
discussion of Image Aspect, this assumes the
image is not letterboxed.)

Options group

Atmospherics—Renders any applied atmospheric
effects, such as volume fog, when turned on.

Effects—Renders any applied rendering effects,
such as Blur, when turned on.

Displacement—Renders any applied displacement
mapping.

Video Color Check—Checks for pixel colors that are
beyond the safe NTSC (page 3-980) or PAL (page

3-988) threshold and flags them or modifies them
to acceptable values.

By default, "unsafe" colors render as black pixels.
You can change the color check display by using
the Rendering panel (page 3-826) of the Preference
Settings dialog (page 3-815).

Render to Fields—Renders to video fields (page
3-938) rather than frames when creating
animations for video.

Render Hidden Geometry—Renders all geometric
objects in the scene, even if they are hidden.

Area Lights/Shadows as Points—Renders all area
lights or shadows as if they were emitted from
point objects, speeding up rendering time.

Tip: This is useful for draft renderings, as point
lights render much faster than area lights.

Note: Scenes with radiosity (page 3-51) are not
affected by this toggle, as area lights do not have a
significant effect on the performance of a radiosity
solution.

Force 2-Sided—2-Sided rendering (page 3-901)
renders both sides of all faces. Usually, you'll want
to keep this option off to speed rendering time.
You may want to turn it on if you need to render
the inside as well as the outside of objects, or if
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you've imported complex geometry in which the
face normals are not properly unified.

Super Black—Super Black rendering (page 3-1018)
limits the darkness of rendered geometry for video
compositing. Leave off unless you're sure you need
it.

Advanced Lighting group

Use Advanced Lighting—When on, the software
incorporates a radiosity solution (page 3-51) or
light tracing (page 3-44) in the rendering.

Compute Advanced Lighting When Required—When
on, the software computes radiosity when required
on a per-frame basis.

Normally, when rendering a series of frames, the
software calculates radiosity only for the first
frame. If, in an animation, it might be necessary
to recalculate the advanced lighting in subsequent
frames, turn this option on. For example, a
brightly painted door might open and affect the
coloring of a nearby white wall, in which case the
advanced lighting should be recalculated.

Bitmap Proxies group

Displays whether 3ds Max is using full-resolution
maps or bitmap proxies for rendering. To change
this setting, click the Setup button.

Setup—Click to open the Global Settings and
Defaults for Bitmap Proxies dialog (page 3-496).

Render Output group

Save File—When on, the software saves the
rendered image or animation to disk when you
render. Save File is available only after you specify
the output file using the Files button.

Files—Opens the Render Output File dialog (page
3-9), which lets you specify the output file name,
format, and location.

You can render to any of the still or animated
image file formats (page 3-608) that are writable.

If you render multiple frames to a still-image file
format, the renderer renders individual frame files
and appends sequence numbers to each file name.
You can control this with the File Number Base
setting.

Put Image File List(s) in Output Path(s)—Turn on to
create an image sequence (IMSQ) file (page 3-620),
and save it in the same directory as the rendering.
Default=oft.

3ds Max creates one IMSQ file (or IFL file) per
render element (page 3-130). The files are created
when you click Render or Create now. They are
generated before the actual rendering.

Image sequence files are created by the following
kinds of rendering:

+ The Render Scene dialog
Batch rendering

+ Command-line rendering

+ MAXScript rendering

+ ActiveShade rendering

They are not created by the following kinds of
rendering:

+ The Quick Render button
Rendering to textures
Video Post rendering

+ Rendering a panorama

+ Create Now—Click to create the image sequence
file “by hand.” You must first choose an output
file for the rendering itself.

+ Autodesk ME Image Sequence File (.imsq)—When
chosen (the default), creates an Immage Sequence
(IMSQ) file (page 3-620).

Legacy 3ds max Image File List (.ifl—When
chosen, creates an Image File List (IFL) file



(page 3-616) of the kind created by previous
versions of 3ds Max.

Use Device—Sends the rendered output to a
device such as a video recorder. First click the
Devices button to specify the device, for which an
appropriate driver must already be installed.

Rendered Frame Window—Displays the rendered
output in the rendered frame window (page 3-5).

Net Render—Enables network rendering (page
3-173). If this is on, when you render you'll see the
Network Job Assignment dialog (page 3-190).

Skip Existing Images—When activated and Save
File is on, the renderer will skip images in a
sequence that have already been rendered to disk.

Configure Preset Dialog

Main menu > Render Scene > Render Scene Dialog >
Common panel > Common Parameters rollout > Output
Size group > Right-click a preset resolution button. >
Configure Preset dialog

This dialog lets you change the preset resolution on
a button in the Output Size group of the Common
Parameters rollout.

Interface

Configure Preset
Wwiidth: [320 % ok |
Height:[240 %

Pisel Azpect; | 1.0 ﬂ

Get Current Settings |

Width—Sets the output width, in pixels.
Height—Sets the output height, in pixels.

Pixel Aspect—Sets the output pixel aspect ratio.
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Get Current Settings—Gets the current Width,
Height, and Pixel Aspect settings from the Output
Size group, and assigns them to the spinners on
this dialog.

Email Notifications Rollout

Rendering menu > Render Scene dialog > Common panel
> Email Notifications rollout

Main toolbar > Render Scene button > Render Scene
dialog > Common panel > Email Notifications rollout

This rollout lets a rendering job send email
notifications, as network rendering does. Such
notifications can be useful when you launch a
lengthy render, such as an animation, and don’t
care to spend all your time near the system doing
the rendering.

Interface

[= Email Motifications

[V Enable Motifications
— Categaries
I Matify Progress  Evvery Mth Frame: |1_ ﬂ
v Motify Failures
I~ Naotify Completian

— Email Optionz

From: I
T I

SMTP Server: I

Enable Notifications—When on, the renderer sends
an email notification when certain events happen.
Default=off.

Categories group

Notify Progress—Sends emails to indicate
rendering progress. An email is sent every time the
number of frames specified in Every Nth Frame
has completed rendering. Default=off.

*+  Every Nth Frame—The number of frames used
by Notify Progress. Default=1.
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Tip: If you turn on Notify Progress, almost
certainly you want this value to be greater than
the default!

Notify Failures—Sends an email notification only if
something occurs to prevent the completion of a
rendering. Default=on.

Notify Completion—Sends an email notification
when a rendering job is complete. Default=off.
Email Options group

From—Enter the email address of the person who
initiates the rendering job.

To—Enter the email address of the person who
needs to know the rendering status.

SMTP Server—Enter the numeric IP address of the
system you use as a mail server.

Scripts Rollout (Render Scene
Dialog)

Rendering menu > Render Scene dialog > Common panel
> Scripts rollout

Main toolbar > Render Scene button > Render Scene
dialog > Common panel > Scripts rollout

The scripts rollout lets you specify scripts to run
either prior to rendering, or after rendering. The
script to execute can be:

+ A MAXScript file (MS)

+ A macro script (MCR)

+ A batch file (BAT)

+ An executable file (EXE)

If relevant to its format, the script can have
command-line arguments.

The pre-render script is executed before rendering
(but after any other MAXScript scripts that

are registered using the #preRender callback
mechanism). The post-render script is executed

after rendering has completed. You can also use
the “Execute Now” buttons to run the scripts “by
hand.”

Interface
[- Scripts |
r Pre-Render
[~ Enable Enecute Mow

! _Fie.. [X

[~ Execute Locally (lgnored by Metwork Rendering)
— Post-Render

[~ Enable Execute Mow
[ Fie.. |X|

Pre-Render group
Specifies a script to run before you render.
Enable—When on, the script is enabled.

Execute Now—Click to execute the script “by
hand?”

File name field—When a script is selected, this field
shows its path and name. You can edit this field.

File—Click to open a file dialog and choose the
pre-render script to run.

E Delete File—Click to remove the script.

Execute Locally (Ignored by Network
Rendering)—When on, the script must run
locally. If you use network rendering, the script
is ignored. Default=off.

Post-Render group

Specifies a script to run after you render.

Enable—When on, the script is enabled.

Execute Now—Click to execute the script “by
hand.”

File name field—When a script is selected, this field
shows its path and name. You can edit this field.



File—Click to open a file dialog and choose the
post-render script to run.

E Delete File—Click to remove the script.

Assign Renderer Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Common panel > Assign Renderer rollout

Rendering menu > Render > Render Scene dialog >
Common panel > Assign Renderer rollout

The Assign Renderer rollout displays which
renderers are assigned to the production and
ActiveShade categories, as well as the sample slots
in the Material Editor.

The Quick Render flyout on the toolbar also
chooses which renderer to use:

. E] The Quick Render (Production) button
uses the production renderer.
-
. W The Quick Render (ActiveShade) button
uses the ActiveShade renderer.
These are the renderers that ship with 3ds Max:
Default Scanline Renderer Rollout (page 3-38)

mental ray Renderer (page 3-78) (not available for
ActiveShade)

VUE File Renderer (page 3-130) (not available for
ActiveShade)

Additional renderers might be available if you've
installed them as plug-ins.

Note: In versions prior to v4, you selected the
production and draft renderers in the Rendering
tab of the Preferences dialog.
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Interface

Asign Renderer |

Froduction; Default Scanling Benderer
Material Editor:  [efault Scanline Fenderer

activeShade:  Default Scanling Renderer

Save a5 Defaults

Ll
@

For each rendering category, the rollout shows the
name of the renderer currently assigned, and a
button that lets you change the assignment.

Choose Renderer ("...”)—Click the button with the
ellipsis to change the renderer assignment. The
button displays a Choose Renderer dialog (page
3-36).

.

Production—Chooses the renderer used to
render graphic output.

Material Editor—Chooses the renderer used
to render sample slots (page 2-1420) in the
Material Editor.

|E By default, the sample slot renderer

is locked to be the same as the production
renderer. You can turn off the lock button to
assign a different renderer for sample slots.

ActiveShade—Chooses the ActiveShade (page
3-17) renderer used to preview the effects of
lighting and material changes in the scene.

The only ActiveShade renderer that ships with
3ds Max is the default scanline renderer.

Save as Defaults—Click to save the current renderer
assignments as defaults, so they will be active the
next time you restart 3ds Max.
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Choose Renderer Dialog

Main toolbar > Render Scene button > Render Scene
dialog > Common panel > Assign Renderer rollout > Click
a Choose Renderer (“...") button.

Rendering menu > Render > Render Scene dialog >
Common panel > Assign Renderer rollout > Click a
Choose Renderer (“...") button.

This dialog appears when you click one of the
Choose Renderer (“..”) buttons on the Assign
Renderer rollout (page 3-35).

Procedure

To change the renderer assigned to the category you
picked, do one of the following:

+ Click to highlight another renderer’s name in
the list, and then click OK.

« Double-click another renderer’s name in the list

Interface

| Cancel |

mental ray Renderer
YLIE File Renderer

The scrollable list shows the names of renderers
that you can assign, exclusive of the renderer that is
currently assigned to the rendering category you
are reassigning.

Renderers

Renderer Panel (Render Scene
Dialog)

Rendering menu > Render > Render Scene dialog >
Render panel

Main toolbar > Render Scene > Render Scene dialog >
Renderer panel

The Render Scene dialog’s Renderer panel
contains the main controls for the active renderer.
Depending on which renderer is active, additional
panels can become available.

Tip: The default scanline renderer (page 3-38) and
the mental ray renderer (page 3-78) each have their
own capabilities. In general, for each scene, you
will decide which renderer you want to use. Itis

a good idea to design materials with a particular
renderer in mind. The mental ray Connection
rollout (page 2-1461) lets you add features unique
to the mental ray renderer to basic 3ds Max
materials.

Interface

When the Default Scanline Renderer Is Active

Render Scene: Default Scanline Rende... g|§|@

Render Elements | Raytracer | Advanced Lighting |

Common | Fenderer |

[+ Detault S canline Renderer i

#® Production Preset:

T ActiveShade Viewport:lF‘erspective v ﬂ Render




The Renderer panel contains a single rollout:
Default Scanline Renderer Rollout (page 3-38)
Additional panels are:

+ Advanced Lighting Panel (page 3-44)

* Raytracer Global Parameters Rollout (page
2-1528)

*  Render Elements panel (page 3-130)

When the mental ray Renderer Is Active

Gl|Render Scene: mental ray Renderer, g|§|®

Indirect lllumination | Processing | Render Elements |
Camman | Renderer |
[+ 5 ampling Quality | 1
I'.| + Rendering Algorithms | 1
T+ Carnera Effects | i
[+ Shadows & Displacement | 1
® Production Presat:
 ActiveShade “iewpoart: IF'erspectwe J Render

The renderer panel contains these rollouts:

Sampling Quality Rollout (mental ray Renderer)
(page 3-98)

Rendering Algorithms Rollout (mental ray
Renderer) (page 3-116)

Camera Effects Rollout (mental ray Renderer) (page
3-101)

Shadows and Displacement Rollout (mental ray
Renderer) (page 3-114)

Additional panels are:
+ Indirect Illumination panel

Caustics and Global Illumination Rollout
(mental ray Renderer) (page 3-106)

Renderer Panel (Render Scene Dialog)

Final Gather Rollout (mental ray Renderer)
(page 3-111)
+ Processing panel

Translator Options Rollout (mental ray
Renderer) (page 3-119)

Diagnostics Rollout (mental ray Renderer) (page
3-123)

Distributed Bucket Rendering Rollout (mental
ray Renderer) (page 3-124)
When the VUE File Renderer Is Active

Render Scene: YUE File Renderer

=3

Common | Renderer | Fiaptracer | Advanced Lighting |

E %UE File Fienderer .

& Production Preset:

" ActiveShade iewport: IPerspectwe J Render

The Renderer panel contains a single rollout:

VUE File Renderer (page 3-130)
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Default Scanline Renderer

Main toolbar > Render Scene > Render Scene dialog >
Choose Default Scanline Renderer as the active draft or
production renderer. > Renderer panel > Default Scanline
Renderer rollout

Rendering menu > Render > Render Scene dialog >
Choose Default Scanline Renderer as the active draft or
production renderer. > Renderer panel > Default Scanline
Renderer rollout

This rollout sets parameters for the default scanline
renderer (page 3—-1006).

Note: If your scene includes animated
bitmaps, including materials, projector lights,
environments, and so on, the animation file
is reloaded once per frame. If your scene uses
multiple animations, or if the animations are
themselves large files, this can slow down
rendering performance.

Environment Alpha Toggle and Filtering

To control whether or not the renderer uses the
environment map’s alpha channel in creating the
alpha for the rendered image, choose Customize
> Preferences > Rendering (page 3-826), and
then turn on Use Environment Alpha in the
Background group. If Use Environment Alpha
is off (the default), the background receives an
alpha value of 0 (completely transparent). If
Use Environment Alpha is on, the alpha of the
resulting image is a combination of the scene and
the background image’s alpha channel. Also,
when you render to TGA files (page 3-633) with
premultiplied alpha (page 3-997) turned off,
turning on Use Environment Alpha prevents
incorrect results.

You can also control whether or not a background
image is affected by the renderer’s antialiasing
filter. Choose Customize > Preferences >
Rendering, and then turn on Filter Background in
the Background group. Default=off.

Tip: If you plan to composite 3ds Max objects

in another program such as Combustion or
Photoshop, render the objects against a black
background. Otherwise, a fringe of environment
or background color can appear around the

3ds Max objects.

Plate Match Filtering

This section describes the Plate Match/MAX R2
antialiasing filter (see Antialiasing group (page
3-40) for descriptions of other filtering options).

In versions of 3ds Max prior to R2.5, antialiasing
affected only geometric edges, with the filtering
of bitmaps being controlled in the Bitmap Map
parameters (pyramidal, summed area, or no
filtering). Current antialiasing filters affect every
aspect of the object, filtering textures along with
geometric edges.

While the method used in R2.5 and subsequent
versions provides superior results, this method
also produces inconsistencies when rendering
objects that are supposed to match the
environment background, because the antialiasing
filters do not affect the background by default
(FilterBackground=0 in the [Renderer] section of
the 3dsmax.ini (page 1-18) file or Customize menu
> Preferences > Rendering tab > Background
group > Filter Background). In order to correctly
match an object’s map to an unfiltered background
image, you need to use the Plate Match/MAX

R2 filter so the texture is not affected by the
antialiasing.

There are three ways you can render objects to
blend seamlessly into a background environment:
+  Assign a matte/shadow material (page 2-1584).

+ Assign a 100% self-illuminated diffuse texture
to an object using Camera Mapping (page
1-567).



+ Assign a 100% self-illuminated diffuse texture
using Environment/Screen projection (see
Coordinates Rollout (2D) (page 2-1625)).

Use Plate Match/MAX R2 antialiasing when
you need to match foreground objects with an
unfiltered background, or when you need to
match the antialiasing qualities of the 3ds Max
2 renderer.

Procedures
To set up an object for motion blurring:
1. Select the object to blur.

2. Right-click the object, and then choose
Properties from the quad menu.

The Object Properties dialog is displayed.

3. In the Motion Blur group, choose either Object
or Image.

4, If you chose Image, you can adjust the
Multiplier spinner. This increases or decreases
the length of the blurred object’s streak.

5. Click OK.

To add motion blur when you render the animation:
1. Click Render Scene.
The Render Scene dialog appears.

2. On the Default Scanline Renderer rollout, turn
on Apply in the Object Motion Blur group or
the Image Motion Blur group.

+ For Object Motion Blur, set Duration,
Duration Subdivisions, and Samples.

Increase Duration to exaggerate the motion
blur effect. Decrease it to make the blur
more subtle.

If Samples is less than Duration Subdivisions,
the slices used are selected randomly, giving
a grainy look to the blur. If Samples equals
Duration Subdivisions, the blur is smooth.
The smoothest blur results from larger,
equal values of these two parameters, but be

Default Scanline Renderer Rollout

aware that this can slow down rendering by
a factor of three to four.

For Image Motion Blur, adjust Duration and
Apply to Environment Map.

Increase Duration to exaggerate the
streaking. Decrease it to make it more
subtle.

. Turn on Apply to Environment map to have

camera orbit movement blur the environment
map. This works only with Spherical,
Cylindrical, or Shrink-Wrapped environments.

. Set other rendering parameters, and then click

Render.
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Interface
[- Default Scanline Renderer
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Options group

Mapping—Turn off to ignore all mapping
information to speed up rendering for tests.
Affects automatic reflections and environment
maps as well as material mapping. Default=on.

Auto Reflect/Refract and Mirrors—Ignores
automatic reflection/refraction maps to speed up
rendering for tests.

Shadows—When off, cast shadows aren’t rendered.
This can speed up rendering for tests. Default=on.

Force Wireframe—Set to render all surfaces in the
scene as wireframes. You can choose the thickness
of the wireframe in pixels. Default=1.

Enable SSE—When on, rendering uses Streaming
SIMD Extensions (SSE). (SIMD stands for Single
Instruction, Multiple Data.) Depending on the
CPU (or CPUs) of your system, SSE can improve
render time. Default=off.

Antialiasing group

Antialiasing—Antialiasing (page 3-907) smoothes
the jagged edges that occur along the edges of
diagonal and curves lines when rendering. Turn
off only when you are rendering test images and
greater speed is more important than image
quality.

Turning off Antialiasing disables the Force
Wireframe setting. Geometry renders according
to the material assigned it even if Force Wireframe
is turned on.

Turning off Antialiasing also disables render
elements (page 3-130). If you need to render
elements, be sure to leave Antialiasing on.

Filter drop-down list—Lets you select a high-quality
table-based filter to apply to your rendering.
Filters are the last step in antialiasing. They work
at the sub-pixel level and allow you to sharpen

or soften your final output, depending on which
filter you select. Below the controls in this group,
3ds Max displays a box with a brief description of
the filter and how it is applied to your image.

Tip: Render Region and Render Selected give
reliable results only when rendered with the Area
filter.

The following table describes the available
antialiasing filters.



Name

Description

Area

Computes antialiasing using
a variable-size area filter.

This is the original 3ds Max
filter.

Blackman

A 25-pixel filter that is
sharp, but without edge
enhancement.

Blend

A blend between sharp area
and Gaussian soften filters.

Catmull-Rom

A 25-pixel reconstruction
filter with a slight
edge-enhancement effect.

Cook Variable

A general-purpose filter.
Values of 1 to 2.5 are sharp;
higher values blur the
image.

Cubic

A 25-pixel blurring filter
based on a cubic spline.

Mitchell-Netravali

Two-parameter filter; a
trade-off of blurring, ringing,
and anisotropy. If the
ringing value is set higher
than .5 it will impact the
alpha channel of the image.

Plate Match/MAX R2

Uses the 3ds Max 2 method
(no map filtering) to match
camera and screen maps or
matte/shadow elements to
an unfiltered background
image.

See the section “Plate Match
Filtering,” above, for a
discussion of how and why

you might want to use this
filter.

Quadratic

A 9-pixel blurring filter
based on a quadratic spline.

Sharp Quadratic

A sharp nine-pixel
reconstruction filter from
Nelson Max.

Soften

An adjustable Gaussian
softening filter for mild
blurring.

Video

A 25-pixel blurring filter
optimized for NTSC and PAL
video applications.
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Filter Maps—Turns on or off the filtering of
mapped materials. Default=on.

Tip: Leave Filter Maps turned on unless you are
making test renderings and want to speed up
rendering time and save memory.

Filter Size—Allows you to increase or decrease the
amount of blur applied to an image. This option
is available only when a Soften filter has been
selected from the drop-down list. The spinner is
unavailable when any other filter has been selected.

Setting the Filter Size to 1.0 effectively disables the
filter.

Note: Some filters show additional, filter-specific
parameters below the Filter Size control.

When you render separate elements (page 3-130),
you can explicitly enable or disable the active filter,
on a per-element basis.

Global SuperSampling group

Disable all Samplers—Disables all supersampling
(page 3-1018). Default=off

Note: SuperSampling settings are ignored by the
mental ray Renderer (page 3-78), which has its
own sampling method.

Enable Global Supersampler—When on, applies
the same supersampler to all materials. When
turned off, materials set to use the global settings
are controlled by the settings appearing in
rendering dialog. All other controls in the Global
SuperSampling group of the rendering dialog
will become disabled, except for the Disable All
Samplers. Default=on.

Supersample Maps—Turns on or off supersampling
for mapped materials. Default=on.

Tip: Leave Supersample Maps on unless you are
making test renderings and want to speed up
rendering time and save memory.



42

Chapter 17: Rendering

Sampler drop-down list—Lets you choose which
supersampling method to apply. Default=Max 2.5
Star.

The options for a supersampling method are the
same as those that appear on the SuperSampling
rollout (page 2-1459) in the Material Editor. Some
methods offer expanded options that let you better
control the quality of the supersampling and the
number of samples taken during rendering.

Object Motion Blur group

You determine which objects have object motion
blur (page 3-981) applied to them by setting Object
in the Motion Blur group of the Properties dialog
for that object. Object motion blur blurs the object
by creating multiple "time-slice" images of the
object for each frame. It takes camera movement
into account. Object motion blur is applied during
the scanline rendering process.

Apply—Turns object motion blur on or off globally
for the entire scene. Any objects that have their
Object Motion Blur property set are rendered with
motion blur.

Duration—Determines how long the "virtual
shutter" is open. When this is set to 1.0, the virtual
shutter is open for the entire duration between one
frame and the next. Longer values produce more
exaggerated effects.

4

05 10 20

The effect of changing duration.

Samples—Determines how many Duration
Subdivision copies are sampled. The maximum
setting is 32.

When Samples is less than Duration, random
sampling within the duration occurs (which is why
there might be a slight granular look to the motion
blur). For example, if Duration Subdivision=12
and Samples=8, there are eight random samples
out of 12 possible copies within each frame.

When Samples=Duration, there is no randomness
(and if both numbers are at their maximum value
(32), you get a dense result (which costs between
3-4 times the normal rendering time for that
specific object).

If you want to obtain a smooth blur effect, use the
maximum settings of 32/32. If you want to cut
down rendering time, values of 12/12 will give you
much smoother results than 16/12.

Because sampling happens within the duration,
the Duration value always has to be less than or
equal to Samples.

Duration Subdivisions—Determines how many
copies of each object are rendered within the
Duration.

Left: Same value for Samples and Subdivisions.

Right: Samples value is less than Subdivisions.

Image Motion Blur group

You determine which objects have image motion
blur (page 3-955) applied to them by setting
Image in the Motion Blur group of the Properties



dialog for that object. Image motion blur blurs
the object by creating a smearing effect rather
than multiple images. It takes camera movement
into account. Image motion blur is applied after
scanline rendering is complete.

The coin on the right has Image Motion Blur applied

You can’t put image motion blur on objects that
change their topology.

Tip: When blurred objects overlap, sometimes
blurring doesn’t work correctly and there are gaps
in the rendering. Because image motion blur

is applied after rendering, it can’t account for
object overlap. To fix this problem, render each
blurred object separately, to a different layer, and
then composite the two layers using the Alpha
Compositor in Video Post.

Note: Image motion blur doesn’t work for NURBS
objects that are animated so their tessellation
(surface approximation (page 1-1239)) changes
over time. This happens when sub-objects are
animated independently of the top-level NURBS
model (page 3-980). Nor does image motion blur
work on any of the following:

+ Anything with an Optimize.
+ Any primitive with animated segments.

+ MeshSmooth of any type with a "Smoothness"
value (under iterations) other than 1.
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+ MeshSmooth on polygons with Keep Faces
Convex on.

+ Anything with Displacement Material.

In general, if you have objects with changing
topology, use scene or object motion blur rather
than image motion blur.

Apply—Turns image motion blur on or off globally
for the entire scene. Any objects that have their
Image Motion Blur property set are rendered with
motion blur.

Duration—Specifies how long the "virtual shutter"
is open. When this is set to 1.0, the virtual shutter
is open for the entire duration between one frame
and the next. The higher the value, the greater the
motion blur effect.

Apply to Environment Map—When set, image
motion blur is applied to the environment map
as well as to the objects in the scene. The effect is
noticeable when the camera orbits.

The environment map should use Environment
mapping: Spherical, Cylindrical, or Shrink-Wrap.
The image motion blur effect doesn’t work with
Screen-mapped environments.

Transparency—When on, image motion blur works
correctly with transparent objects that overlap.
Applying image motion blur to transparent objects
can increase rendering time. Default=oftf.

Auto Reflect/Refract Maps group

Rendering lterations—Sets the number of
inter-object reflections in non-flat automatic
reflection maps. Although increasing this value
can sometimes enhance image quality, it also
increases rendering time for reflections.

Color Range Limiting group

Color Range Limiting allows you handle
over-brightness by toggling between either
Clamping or Scaling color components (RGB)
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that are out of range (0 to 1). Typically, specular
highlights can cause color components to rise
above range while using filters with negative lobes
can cause color components to be below range.
You choose one of two options to control how the
renderer handles out of range color components:

+ Clamp—To keep all color components in range
Clamp will change any color with a value
greater than 1 down to 1 while any color below
0 will be clamped at 0. Any value between 0
and 1 will not change. Very bright colors tend
to render as white when using Clamp since hue
information can be lost in the process.

+ Scale—To keep all color components in range
Scale will preserve the hue of very bright
colors by scaling all three color components so
that the maximum component has a value of
1. Be aware that this will change the look of
highlights.

Memory Management group

Conserve Memory—When on, rendering uses less
memory at a slight cost of memory time. Memory
saved is in the range of 15 to 25 percent. The time
cost is about four percent. Default=off.

Advanced Lighting with the
Scanline Renderer

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout

The Advanced Lighting rollout lets you select one
of the advanced lighting options. Two are provided
with the default scanline renderer (page 3-38):

«  Light Tracer (page 3-44)
* Radiosity (page 3-51)

The Light Tracer provides soft-edged shadows
and color bleeding for brightly-lit scenes such as
outdoor scenes. Radiosity provides physically
accurate modeling of the light in a scene.

Interface

Until you choose an advanced lighting option, the
Advanced Lighting panel displays a single rollout,
Select Advanced Lighting.

Commar | Renderer |

Fiender Elements | Fiaptracer | Advanced Lighting |

[- Select Advanced Lighting B

ﬂ [~ Active

I <no lighting plug-in:

List of plug-ins—Choose an advanced lighting
option from this drop-down list. Default=No
advanced lighting chosen.

Active—When an advanced lighting option is
chosen, use Active to toggle whether the advanced
lighting is used when you render your scene.
Default=0On.

Light Tracer

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Light Tracer from the
drop-down list.

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Light Tracer from the
drop-down list.



Character lit by Skylight and one spotlight, and rendered with
light tracing

Model by Sonny Sy — orange_3D@yahoo.com —
www.geocities.com/orange_3D

The Light Tracer provides soft-edged shadows
and color bleeding for brightly-lit scenes such as
outdoor scenes. It is typically used in conjunction

Light Tracer

with a Skylight (page 2-1296). Unlike radiosity
(page 3-51), the Light Tracer does not attempt to
create a physically accurate model, and can be
easier to set up.

—

L9

Outdoor scene lit by Skylight and rendered with light tracing

Tip: While you can use light tracing for indoor
scenes, radiosity is usually the better choice in
such cases.

Previewing the Effect of Light Tracing

+ To get a quick preview of the effect the
Light Tracer will have, lower the values of
Rays/Sample and Filter Size.

The result will be a grainy version of the full
effect.

+Another way to get a quick preview is to make
sure Adaptive Undersampling is turned on.
In this group, set the Initial Sample Spacing
sampling and the Subdivide Down To setting
to the same value. In the General Settings
group, lower the value of Rays/Sample, and set
Bounces equal to 0.0. This gives a rather blotchy
but fast preview of the rendering. Increase the
Rays/Sample and Filter Size values to improve
the image quality.

In general, you can get good, fairly quick
results with a lower Filter Size value as long as
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Rays/Sample has a high value and Adaptive
Undersampling is on.

Other Tips for Using the Light Tracer

.

To improve rendering time, use the Object
Properties dialog (page 1-117) to disable light
tracing (or radiosity solving) for objects that
don’t have a great impact on the final effect.

Tip: You can also use the Advanced Lighting
Override material (page 2-1601) to alter the
effect of light tracing on particular objects.
For example, if you encounter visual artefacts
with a bump-mapped material, convert it to
an Advanced Lighting Override material and
reduce the Indirect Light Bump Scale value.

Experiment with the Adaptive Undersampling
group settings, which restrict light tracing to
the areas of your scene that need it.

To increase the amount of color bleeding,
increase the values of both Bounces and Color
Bleed. Color bleeding is usually a subtle effect.

If there are glass objects in the scene, increase
the Bounces value to an amount greater than 0.
But be aware that this increases rendering time.

If the main scene lighting is a Skylight (page
2-1296), and you need specular highlights in
your scene, add a second light: for example,

a Directional light that parallels the Skylight.
Make sure Shadows are turned on for this light,
and on the light's Advanced Effects rollout (page
2-1341), turn off Diffuse.

If the objects with highlights don’t greatly
affect shadows or color bleeding, you can
leave Diftuse on for this light, and use Object
Properties to exclude the objects from light
tracing.

Set Key filters are not taken into account when
you animate Light Tracer settings. If you wish
to use Set Key to create keys for animating the

Light Tracer parameters, right-click the
spinner to create those keys.

Important: If you use a texture map with the
Skylight, you should use an image-processing
program to thoroughly blur the map before using

it. This helps reduce variance and the number of
rays needed for light tracing. You can blur the map
beyond recognition, and it will still look correct when
used for regathering.

Procedures

To set up a scene for the Light Tracer:

This is a typical use case.

1.
2.

Create the geometry for an outdoor scene.

Add a Skylight (page 2-1296) to illuminate it.
One or more spotlights can also work well. If
you use the physically based IES Sun or IES Sky

lights, using an exposure control (page 3-293) is
essential.

. Choose Rendering > Advanced Lighting. On

the Select Advanced Lighting rollout, choose
Light Tracer from the drop-down list.

Active should turn on, and the Parameters
rollout for the Light Tracer should appear.

=
. El Adjust the Light Tracer parameters,

activate the viewport to render, and then click
Render Scene.

. Adjust your rendering settings, and then click

Render.

The scene renders with soft-edged shadows and
color bleeding.
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General Settings group

Global Multiplier—Controls the overall lighting
level. Default=1.0.

16

Left: Lower Global Multiplier value
Right: Higher Global Multiplier value

Object Multiplier—Controls the level of light
reflected by objects in the scene. Default=1.0.

Note: This setting has little effect unless Bounces is
greater than or equal to 2.

Sky Lights [togglel—When on, enables regathering
from the Skylights in the scene. (A scene can
contain more than one Skylight.) Default=on.

Sky Lights [amount]—Scales the intensity of the
Skylights. Default=1.0.

Light Tracer 47
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Above: Increasing the Sky Lights value

Below: Increasing the Object Multiplier value

Color Bleed—Controls the strength of color
bleeding. Color bleeding results when light is
interreflected among scene objects. Default=1.0.

Note: This setting has little effect unless Bounces is
greater than or equal to 2.

L

Above: Excessive color bleeding

Below: Color bleeding eliminated by setting Color Bleed to 0.0

Rays/Sample—The number of rays cast per sample
(or pixel). Increasing this value increases the
smoothness of the effect, at a cost of render time.
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Decreasing this value results in a grainier effect,
but renders more quickly. Default=250.

Tip: To get a “first draft” preview of the effect of
light tracing, reduce the value of Rays/Sample and
the Filter Size.

Changing the number of rays per sample

The higher the value, the less grain

Color Filter—Filters all light falling on objects. Set
to a color other than white to tint the overall effect.
Default=white.

Filter Size—The size, in pixels, of the filter used to
reduce noise in the effect. Default=0.5.

Tip: Filter Size is especially useful when Adaptive
Undersampling is turned off, and Rays/Sample has
a low value.

“100
Changing the Filter Size value

Increasing Filter Size reduces noise in the rendering.

Extra Ambient—When set to a color other than
black, adds that color as extra ambient light on
objects. Default=black.

Ray Bias—Ray Bias, like Ray-Trace Bias for shadows
(page 3-1000), adjusts the positioning of the
bounced light effects. Use it to correct rendering
artifacts, such as the banding that can occur when
an object casts shadows on itself. Default=0.03.

Bounces—The number of light-ray bounces that
are traced. Increasing this value increases the
amount of color bleeding. Lower values give faster
results with less accuracy, and typically produce
darker images. Higher values allow more light

to flow through the scene, resulting in brighter,
more accurate images at a cost of rendering time.
Default=0.

When Bounces equals 0, the Light Tracer
disregards volumetric lighting.

Tip: If your scene has transparent objects such as
glass, increase Bounces to be greater than zero. Be
aware that this increases rendering time.
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Increasing the number of bounces increases the level of global
illumination and the amount of color bleeding in the rendering.

0
.

Cone Angle—Controls the angle used for
regathering. Reducing this value can result in
slightly higher contrast, especially in regions where
lots of small geometry casts shadows on a larger
structure. Range=33.0 to 90.0. Default=88.0.

All rays initially cast are limited by the cone angle

Volumes [togglel—When on, the Light Tracer
regathers light from volumetric lighting effects
such as Volume Light (page 3-288) and Volume Fog
(page 3-284). Default=on.

Light Tracer

For volumetric lighting to work with light tracing,
Bounces must be greater than 0.

Volumes [amount]—Multiplies the amount

of light regathered from volumetric lighting
effects. Increase to increase their impact on the
rendered scene, decrease to decrease their effect.
Default=1.0.

4.0
10

Increasing the Volumes value increases the effect of volumetric
lighting in the rendering.

Adaptive Undersampling group

These controls can help you speed up rendering
time. They reduce the number of light samples
taken. The ideal settings for undersampling vary
greatly from scene to scene.

Undersampling initially takes samples from a grid
superimposed on the pixels of the scene. Where
there is enough contrast between samples, it
subdivides that region and takes further samples,
down to the minimum area specified by Subdivide
Down To. Lighting for areas not directly sampled
is interpolated.
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Adaptive undersampling concentrates on transition areas.

Tip: If you use adaptive undersampling, try
adjusting the Subdivision Contrast value to obtain
the best results. The effect of this control depends
on the value of Rays/Sample.

Adaptive Undersampling—When on, the Light
Tracer uses undersampling. When off, it samples
every pixel. Turning this off can increase the detail
of the final rendering, but at a cost of rendering
time. Default=on.

Initial Sample Spacing—The grid spacing for the
initial samples of the image. This is measured in
pixels. Default=16x16.

2

Initial sample spacing values

Subdivision Contrast—The contrast threshold
that determines when a region should be further
subdivided. Increasing this value causes less
subdividing to occur. Too low a value can cause
unnecessary subdividing. Default=5.0.

Decreasing the subdivision contrast threshold can reduce noise
in soft shadows and bounced lighting.

Subdivide Down To—The minimum spacing for a
subdivision. Increasing this value can improve
render time at a cost of accuracy. Default=1x1.

Depending on the scene geometry, grids larger
than 1x1 might still be subdivided below this
specified threshold.

Show Samples—When on, sample locations render
as red dots. This shows where the most sampling
has taken place, which can help you choose the
optimal settings for undersampling. Default=off.



Radiosity

Radiosity is rendering technology that realistically
simulates the way in which light interacts in an
environment.

This topic provides you with a conceptual
overview of what radiosity is and how this
global illumination technique relates to other
rendering techniques available in 3ds Max. This
information will help you decide which technique
is most suitable for the visualization task you
want to perform. By more accurately simulating
the lighting in your scene, radiosity offers you
significant benefits over standard lights:

+ Improved Image Quality: The radiosity
technology of 3ds Max produces more accurate
photometric (page 3-993) simulations of the
lighting in your scenes. Effects such as indirect
light, soft shadows, and color bleeding between
surfaces produce images of natural realism
that are not attainable with standard scanline
rendering. These images give you a better, more
predictable representation of what your designs
will look like under specific lighting conditions.

+  More Intuitive Lighting: In conjunction with
radiosity techniques, 3ds Max also provides
a real-world lighting interface. Instead of
specifying lighting intensity with arbitrary
values, light intensity is specified using
photometric units (lumens, candelas, and
so on). In addition, the characteristics of
real-world lighting fixtures can be defined
using industry-standard Luminous Intensity
Distribution files (such as IES (page 2-1328),
CIBSE (page 3-921), and LTLI (page 3-964)),
which are obtainable from most lighting
manufacturers. By being able to work with a
real-world lighting interface, you can intuitively
set up the lighting in your scenes. You can
focus more on your design exploration than on

Modeling Global lllumination with Radiosity

the computer graphic techniques required to
visualize them accurately.

Top: A scene rendered without radiosity.

Bottom: The same scene rendered with radiosity.

Computer Graphics Rendering

The 3D models created in 3ds Max contain
geometric data defined in relationship to a 3D
Cartesian coordinate system, referred to as world
space (page 3-1036). The model also contains
other information about the material of each of
the objects and the lighting in the scene. The
image on a computer monitor is made up of many
illuminated dots, called pixels (page 3-995). The
task in creating a computer graphics image of a
geometric model is to determine the color for
each pixel based on the model information and a
specific viewpoint (camera).
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The color of any specific point on a surface in

a model is a function of the physical material
properties of that surface and the light that
illuminates it. Two general shading algorithms:
local illumination and global illumination are used
to describe how surfaces reflect and transmit light.

Local lllumination

Local illumination algorithms describe only
how individual surfaces reflect or transmit light.
Given a description of light arriving at a surface,
these mathematical algorithms, called shaders

in 3ds Max, predict the intensity, color, and
distribution of the light leaving that surface. In
conjunction with a material description, different
shaders will determine, for example, if a surface
will appear like plastic or metal or if it will appear
smooth or rough. 3ds Max provides a robust
interface for defining a wide array of different
surface materials.

After defining how an individual surface interacts
with light at the local level, the next task is to
determine where the light arriving at the surface
originates. With the standard scanline rendering
system (page 3-1006) of 3ds Max, only the light
coming directly from the light sources themselves
is considered in the shading.

For more accurate images, however, it is important
to take into account not only the light sources,
but also how all the surfaces and objects in the
environment interact with the light. For example,
some surfaces block light, casting shadows on
other surfaces; some surfaces are shiny, in which
case we see in them the reflections of other
surfaces; some surfaces are transparent, in which
case we see other surfaces through them; and some
surfaces reflect light onto other surfaces.

Global lllumination

Rendering algorithms that take into account
the ways in which light is transferred between

surfaces in the model are called global illumination
algorithms. 3ds Max offers two global illumination
algorithms as an integral part of its production
rendering system: ray-tracing and radiosity.

Before an explanation of how ray-tracing and
radiosity work, it’s useful to understand how light
is distributed in the physical world. Consider, for
example, the room shown in the illustration below.

Kitchen lit by two lights

This kitchen above has two light sources. One
theory of light considers the light in terms of
discrete particles called photons, that travel from
the light source until they encounter some surface
in the kitchen. Depending on the surface material,
some of these photons are absorbed and others
are scattered back out into the environment.

The fact that photons traveling at a particular
wavelength are absorbed while others are not is
what determines the color of the surface.

Surfaces that are very smooth reflect the photons
in one direction, at an angle equal to the angle
at which they arrive at the surface, the angle of
incidence. These surfaces are known as specular
surfaces, and this type of reflection is known as
specular reflection. A mirror is an example of

a perfectly specular surface. Of course, many
materials display some degree of both specular
and diffuse reflection.
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Left: Specular reflection

Right: Diffuse reflection

The way in which the photons are reflected from a
surface depends primarily on the smoothness of
the surface. Rough surfaces tend to reflect photons
in all directions. These are known as diffuse
surfaces, and this type of reflection is known as
diffuse reflection (shown above). A wall painted
with flat paint is a good example of a diffuse
surface.

The final illumination of the kitchen is determined
by the interaction between the surfaces and the
billions of photons emitted from the light source.
At any given point on a surface, it is possible that
photons have arrived directly from the light source
(direct illumination) or else indirectly through
one or more bounces off other surfaces (indirect
illumination). If you were standing in the kitchen,
a very small number of the photons in the room
would enter your eye and stimulate the rods and
cones of your retina. This stimulation would, in
effect, form an image that is perceived by your
brain.

In computer graphics we replace the rods and
cones of a retina with the pixels of the computer
screen. One goal of a global illumination algorithm
is to re-create, as accurately as possible, what

you would see if you were standing in a real
environment. A second goal is to accomplish this
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task as quickly as possible, ideally in real time (30
images per second). Currently, no single global
illumination algorithm can accomplish both goals.

Ray-Tracing

One of the first global illumination algorithms
developed is known as ray-tracing. The ray-tracing
algorithm recognizes that although billions of
photons may be traveling about the room, the
photons we primarily care about are the ones that
enter the eye. The algorithm works by tracing
rays backward, from each pixel on the screen into
the 3D model. In this way, we compute only the
information needed to construct the image. To
create an image using ray-tracing, the following
procedure is performed for each pixel on the
computer screen.

1. A ray is traced back from the eye position,
through the pixel on the monitor, until
it intersects with a surface. We know the
reflectivity of the surface from the material
description, but we do not yet know the amount
of light reaching that surface.

2. To determine the total illumination, we trace a
ray from the point of intersection to each light
source in the environment (shadow ray). If the
ray to a light source is not blocked by another
object, the light contribution from that source
is used to calculate the color of the surface.

3. Ifan intersected surface is shiny or transparent,
we also have to determine what is seen in or
through the surface being processed. Steps 1
and 2 are repeated in the reflected (and, in the
case of transparency, transmitted) direction
until another surface is encountered. The
color at the subsequent intersection point is
calculated and factored into the original point.

4. If the second surface is also reflective or
transparent, the ray-tracing process repeats,
and so on until a maximum number of



54

Chapter 17: Rendering

iterations is reached or until no more surfaces
are intersected.

Ray-tracing: Rays are traced from the camera through a
pixel, to the geometry, then back to their light sources.

The ray-tracing algorithm is very versatile because
of the large range of lighting effects it can model. It
can accurately account for the global illumination
characteristics of direct illumination, shadows,
specular reflections (for example, mirrors), and
refraction through transparent materials. The
main disadvantage of ray-tracing is that it can

be very slow for environments of even moderate
complexity. In 3ds Max, ray-tracing is used
selectively on objects with ray-trace materials
(page 2-1512) that specify ray-tracing as their
shading option. Ray-tracing can also be specified
for light sources as the method for rendering the
shadows they cast.

A significant disadvantage of both ray-tracing and
scanline rendering is that these techniques do not
account for one very important characteristic of
global illumination, diffuse inter-reflections. With
traditional ray-tracing and scanline rendering,
only the light arriving directly from the light
sources themselves is accurately accounted for.
But, as shown in the room example, not only does
light arrive at a surface from the light sources
(direct lighting), it also arrives from other surfaces
(indirect lighting). If we were to ray-trace an image
of the kitchen, for example, the areas in shadow
would appear black because they receive no

direct light from the light sources. We know from
experience, however, that these areas would not be
completely dark because of the light they would
receive from the surrounding walls and floor.

In scanline rendering and traditional ray-tracing
(versions of 3ds Max prior to v5), this indirect
illumination is usually accounted for simply by
adding an arbitrary ambient light value that has no
correlation to the physical phenomena of indirect
illumination and is constant throughout space.
For this reason, scanline and ray-traced images
can often appear very flat, particularly renderings
of architectural environments, which typically
contain mostly diffuse surfaces.

Radiosity

To address this issue, researchers began
investigating alternative techniques for calculating
global illumination, drawing on thermal
engineering research. In the early 1960s, engineers
developed methods for simulating the radiative
heat transfer between surfaces to determine how
their designs would perform in applications

such as furnaces and engines. In the mid-1980s,
computer graphics researchers began investigating
the application of these techniques for simulating
light propagation.

Radiosity, as this technique is called in the
computer graphics world, differs fundamentally
from ray-tracing. Rather than determining the
color for each pixel on a screen, radiosity calculates
the intensity for all surfaces in the environment.
This is accomplished by first dividing the original
surfaces into a mesh of smaller surfaces known
as elements. The radiosity algorithm calculates
the amount of light distributed from each mesh
element to every other mesh element. The final
radiosity values are stored for each element of the
mesh.
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Advantages

Disadvantages

Accurately renders
direct illumination,
shadows, specular
reflections, and
transparency effects.

Memory Efficient

Computationally
expensive. The
time required to
produce an image is
greatly affected by
the number of light
sources.

Process must
be repeated for
each view (view
dependent).

Doesn’t account
for diffuse
interreflections.

Lighting
Algorithm
Ray-Tracing
Radiosity: A ray of light that hits a surface is reflected by
multiple diffuse rays, which can themselves illuminate other .
Radiosity

surfaces. Surfaces are subdivided to increase accuracy of the
solution.

In early versions of the radiosity algorithm, the
distribution of light among mesh elements had

to be completely calculated before any useful
results could be displayed on the screen. Even
though the result was view-independent, the
preprocessing took a considerable amount of time.
In 1988, progressive refinement was invented. This

Calculates diffuse
interreflections
between surfaces.

Provides view
independent
solutions for fast
display of arbitrary
views.

Offers immediate
visual results.

3D mesh requires
more memory than
the original surfaces.

Surface sampling
algorithm is more
susceptible to
imaging artifacts
than ray-tracing.

Doesn’t account for
specular reflections
or transparency
effects.

technique displays immediate visual results that

can progressively improve in accuracy and visual
quality. In 1999, the technique called stochastic
relaxation radiosity (SRR) was invented. The
SRR algorithm forms the basis of the commercial
radiosity systems provided by Autodesk.

An Integrated Solution

Although the ray-tracing and radiosity algorithms
are very different, they are in many ways
complementary. Each technique has advantages
and disadvantages.

Neither radiosity nor ray-tracing offers a
complete solution for simulating all global
illumination effects. Radiosity excels at
rendering diffuse-to-diffuse inter-reflections, and
ray-tracing excels at rendering specular reflections.
By integrating both techniques with a production
quality scanline rendering system, 3ds Max offers
the best of both worlds. After you create a radiosity
solution, you can render a two-dimensional

view of it. In your 3ds Max scene, ray-tracing
adds effects in addition to those that radiosity
provides: lights can provide ray-traced shadows,
and materials can provide ray-traced reflections
and refractions. The rendered scene combines
both techniques, and appears more realistic than
either technique alone could provide.

By integrating ray-tracing and radiosity, 3ds Max
offers a full range of visualization possibilities,
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from fast, interactive lighting studies to images of
exceptional quality and realism.

See also

How Radiosity Works in 3ds Max (page 3-56)
Radiosity Workflows (page 3-57)

Animation with Radiosity (page 3-60)
Radiosity Controls (page 3-61)

Lighting Analysis (page 3-76)

Advanced Lighting Override Material (page
2-1601)

How Radiosity Works in 3ds Max

This is an overview of how radiosity works in
3ds Max:

1. Object by object, 3ds Max loads a copy of the
scene into the radiosity engine.

2. 3ds Max subdivides each object according to
the Global Subdivision Settings in the Radiosity
Meshing Parameters rollout, or according to the
object’s individual object properties, if those
differ from the global settings.

3. 3ds Max emits a certain amount of rays, based
on the average scene reflectance and number of
polygons. The brightest light source will have
more rays to emit than the weakest light source.

4. These rays bounce around randomly in the
scene and deposit energy on the faces.

5. 3ds Max updates the viewports by taking all the
energy from the faces and spreading it to the
closest vertex.

See the section that follows, “Refinement Steps for
Radiosity;” for a more detailed description of the
solution process.

Refinement Steps for Radiosity

The radiosity process involves three stages of
increasing refinement. The first two stages occur
during the primary radiosity processing, and the
third stage can be used during the final rendering.

Within each of the first two stages, you can stop
and start the processing at any time. This can be
useful for evaluating interim results or increasing
the level of accuracy you desire. For example,
you can interrupt the Initial Quality stage at
50% and jump ahead to the Refine stage if you
wish. However, once you enter the Refine stage,
you cannot continue further iterations of Initial
Quality unless you restart the solution.

()]
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The stages of a radiosity solution are Initial Quality, Refine, and
then Regathering.

1. Initial Quality

In the Initial Quality stage, the distribution

of diffuse lighting in the scene is calculated

by essentially mimicking the behavior of

real photons. Rather than tracing the path

of an essentially infinite number of photons,
statistical methods are used to choose a much
smaller set of “photon rays” whose distribution
in space is representative of the actual



distribution. As with any statistical sampling
process, the greater the number of rays used in
the approximation, the greater the accuracy of
the solution. During the initial quality stage,
the overall appearance of the lighting level of
the scene is established. The results can be
interactively displayed in shaded viewports.

The initial quality stage performs repeated
passes, which are shown in the dialog’s progress
bar.

. Refine Iterations (All Objects) and Refine
Iterations (Selected Objects)

Because of the random nature of the sampling
during the initial quality stage, some of the
smaller surfaces or mesh elements in the scene
might miss being hit by enough rays (or any
rays at all). These small surfaces remain dark,
and result in the appearance of “variance” or
dark spots. To alleviate these artifacts, the
Refine stage “regathers light” at every surface
element.

You can perform the Refine stage for the entire
scene, or for selected objects in the scene.

. Regathering

Even after the Refine stage, it is still possible
for visual artifacts to appear in a scene because
of the topology of the original model. These
artifacts sometimes appear as shadow or light
“leaks.” To eliminate even these model-based
artifacts, a third, optional refinement stage
known as Pixel Regathering occurs at the
time of image rendering. This involves a final
“regather” process for each pixel of the image.
Regathering can add a considerable amount of
time to the rendering of a final image, but it also
produces the most detailed and artifact-free
images possible.

One benefit of using Regathering is that it
means the initial modeling and mesh resolution
don’t need to be nearly as “refined” or “tight”
as would otherwise be required.

Radiosity Workflows

Radiosity Workflows

The following sections describe how to set up a
scene for use with radiosity.

Set Units Correctly Before Processing
Radiosity

For imported geometry, you must make sure that
units are consistent in your scene before processing
radiosity (for example, a wall is 8 feet high, not 8
kilometers high). Units in 3ds Max must match
the units of the model because the radiosity engine
always uses an inverse square falloff for lights.
Therefore, distance is crucial.

To make sure your units are setup correctly, use the
Units Setup dialog (page 3-848). The Scene Unit

is the most important unit in this dialog. This is
the unit that 3ds Max uses for its calculations. The
Display Unit is just a tool that lets you customize
how units are displayed in the user interface.

The following two scenarios show how to set unit
scales after importing geometry that has been
created using different units than what is currently
set in 3ds Max:

Example 1: You import a table that was created in
AutoCAD using metric scale. The table is 9 units
long, which corresponds to an actual length of
90 centimeters. When the table is imported into
3ds Max, it will measure 9 scene units. Therefore,
in the Units Setup dialog, you must set Scene Unit
Scale to 1 Unit=10 centimeters. Your table is now
the correct units because it is 90 centimeters long
in 3ds Max model.

Example 2: You have an AutoCAD model that
was created using Architectural Units. The model
is a room measuring 20’-4” long. In AutoCAD,
Architectural Units are stored as inches. Therefore,
before importing the model to 3ds Max, make sure
to set the Scene Unit Scale to 1 Unit=1 inch. Once
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imported to 3ds Max, the room will measure 244
units long (20°*12+4”).

Tip: Use the Measure Distance tool (page 2-15) to
quickly check dimensions in 3ds Max.

Physically Based Workflow

Use radiosity (page 3-51) to create physically based
lighting simulations. When doing so, keep in mind
the following:

+ Scene dimensions: Make sure your scenes are
accurately dimensioned, with consistent units
(alight bulb in a room 120 meters high would
look a lot different than it would in a room 120
inches high).

+ Lights: You should work exclusively with
Photometric lights (page 2-1301). You should
also make sure that the light intensities are
within a normal range.

+ Natural Lighting: To simulate natural light,
you should only use IES sun (page 2-1309) and
IES Sky (page 2-1312). These provide accurate
photometric representations of sunlight and
skylight based on a specified location, date and
time.

+ Material Reflectance: You should ensure that
the materials you use in your scene have a
reflectance value (page 2-1430) within the range
of the physical materials they represent. For
example, a painted white wall should have a
maximum reflectance of approximately 80%;
however, a pure white color material (RGB:255,
255, 255) would have a reflectance of 100%.
This means that the material reflects 100% of
the energy received.

+ Exposure Control: The exposure control is the
equivalent of the aperture of a camera. Make
sure you enable the exposure control and set a
value that provides the final results you desire.

To process radiosity for photometric lights using a
physically based workflow:

1.

Ensure that your geometry is set to a physically
correct scale and that the materials have valid
reflectance values.

. Place photometric lights in your scene. The

benefit of this workflow is that it allows you
to place lights in your scene the same way you
would in the real world. You can create new
photometric lights or, using the asset browser
(page 3-504), drag and drop preset luminaire
objects (page 1-111) from the included library.

You can also refer to Common Lamp Values
(page 2-1329).

. Choose Rendering > Environment to display

the Environment panel (page 3-272). Select
the type of exposure control you want to use
(typically Logarithmic (page 3-297)).

=
El Click Render Scene to preview the

lighting. At this stage, the radiosity will not be
processed but you can quickly confirm that the
direct lighting is correct. Adjust the position
of the lights if desired.

. Choose Rendering > Advanced Lighting >

Radiosity. Make sure that Active is turned on.

On the Radiosity Parameters rollout, click
Start to process radiosity. Once the Radiosity
calculation has been completed, you should
see your results in the viewports. The light
levels are stored with the geometry and you
can interactively navigate around the model
without reprocessing the scene.

=
. El Click Render Scene again. The renderer

will calculate the direct lighting and shadows,
and the radiosity solution (indirect lighting)
will be integrated as a modulated ambient light.



Lighting Analysis

After you generate a radiosity solution, you can
use the Lighting Analysis tool (page 3-76) to
analyze the lighting levels in your scene. This
dialog provides data on material reflectance,
transmittance, and luminance.

You can also interactively visualize the light levels
in the scene by using the Pseudo Color Exposure
Control (page 3-300). Rendering to a rendered
frame window displays an additional rendered
frame with a legend below the image. The legend
correlates lighting levels and color values.

If you need to generate a lighting report, you can
use the Lighting Data Exporter utility (page 3-303)
to export the luminance and illuminance data to
a 32-bit LogLUV TIFF file (page 3-634) or a pair
of PIC files (page 3-628) (one each for luminance
and illuminance).

Note: To obtain the most accurate quantitative
analysis of lighting levels, you should avoid using
colored materials and diffuse maps.

Non-Physically Based Workflow

You don’t necessarily have to work with physically
based lights and materials in order to incorporate
radiosity effects into your renderings. But there
are a number of issues that you need to consider:

+ Lights: Because the radiosity engine is
physically based, Standard lights (page 2-1288)
are interpreted by the engine as Photometric
lights (page 2-1301). For example, a Standard
Spot light with a multiplier value of 1.0 will be
translated as a Physically Based Spot light with
an intensity value of 1500 candelas (default
value). This translation value corresponds to
the Physical Scale value in the various exposure
controls.

In addition, if your Standard lights use
custom attenuation settings (for example, no
attenuation, manual attenuation, or linear

Radiosity Workflows

decay), the radiosity engine will always solve
for these lights using the physically correct
Inverse Square attenuation. This means that
the amount of energy that bounces between
surfaces might not be equivalent to the way the
Standard lights render.

+ Natural Lighting: To simulate natural lighting
without using the physically based workflow
described above, you can only use a Direct Light
(page 2-1292) for the Sun and Skylight (page
2-1296) to produce skylight (page 3-1012).

+ Exposure Control: Since Standard lights are
not physically based, you should only use
exposure controls for the radiosity solution.
Use the Logarithmic Exposure Control (page
3-297), making sure to turn on Affect Indirect
Only. The Brightness and Contrast controls
of the exposure control will only affect the
radiosity solution and your lights will render
as usual.

To process radiosity with standard lighting:

1. Ensure that your geometry is set to a physically
correct scale.

2. % Lt On the Create panel, click Lights.
Create and position standard lights (page
2-1288) in your scene.

=
3. El Click Render Scene to preview the

lighting. At this stage, the radiosity will not be
processed, but you can quickly confirm that the
direct lighting is correct. Adjust the position
of the lights if desired.

4. Choose Rendering > Advanced Lighting >
Radiosity. Make sure that Active is turned on.

5. On the Radiosity Parameters rollout, click
Start to process radiosity. Once the Radiosity
calculation has been completed, you should see
your results in the viewports.
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6. In the Interactive Tools group of the Radiosity
Processing rollout, click Setup to display the
Environment panel (page 3-272), where you set
exposure controls.

7. When working with non-physically based
lights, always use the Logarithmic Exposure
Control (page 3-297). On the Logarithmic
Exposure Control rollout, select Affect Indirect
Only. This will cause the exposure control to
affect only the results of the radiosity solution.
By doing so, you will maintain the way your
direct lights render without radiosity. Use
the Brightness and Contrast controls of the
exposure control to adjust the intensity of the
radiosity solution to match the lighting at an
appropriate level.

Tip: You can use the thumbnail preview to adjust
brightness and contrast interactively.

=
8. El Click Render Scene to render the scene

after radiosity processing.

Summary

The following table will help you obtain good
results with radiosity.

Physically Based Non Physically

Workflow Based Workflow
Lights Photometric Lights Standard Lights (page
(page 2-1301) 2-1288)
Daylight IES Sun (page 2-1309) Directional Light

and IES Sky (page (page 2-1292)

2-1312) and Skylight (page
2-1296)
Exposure Any Logarithmic (page

Control 3-297) — turn on
Affect Indirect Only.
Units Make sure your Make sure your

scene is set to the
appropriate scale.

scene is set to the
appropriate scale.

Animation with Radiosity

By default, a radiosity solution (page 3-51)

is calculated at the current frame. If you are
animating objects and you want to perform a
radiosity solution at every frame, select Compute
Advanced Lighting When Required in the
Render Scene dialog > Render panel > Common
Parameters rollout (page 3-27) > Advanced
Lighting group.

Once the renderer starts processing each frame

of your animation, the radiosity solution will be
computed for each frame as required. This occurs,
for example, when an object moves, or a light
intensity changes. If nothing changes in the scene
from one frame to the next, the radiosity engine
will not recalculate the solution.

Note: Due to the random statistical sampling used
by the radiosity engine, there might be some
flickering between frames. If this occurs, increase
the value of Initial Quality or the number of Refine
Iterations to solve the problem.

Tip: Before launching a lengthy animation with
radiosity, you should process a radiosity solution
manually for a single frame to make sure the
results are acceptable.

Tip: If you animate only your camera (as in

an architectural walkthrough) then you can
calculate a radiosity solution for only the first
frame of the animation, and reuse it in all
subsequently rendered frames by turning off
Compute Advanced Lighting When Required on
the Common Parameters rollout of the Render
Scene dialog.

Avoid using the Automatic Exposure Control (page
3-295) for animations. This exposure control can
change from frame to frame, creating a flickering
effect.



Object Animation

The radiosity solution is calculated for each
frame if any object is animated in the scene (the
default is to calculate the current frame only).
You specify the parameters (goals/quality) you
want to reach on the Advanced Lighting panel.
It is recommended to run a solution first and
verify if it’s successful before proceeding to the
whole animation. These parameters will then be
reprocessed for each frame.

You go to the render dialog, Common Parameters
rollout, and enable the option Compute Advanced
Lighting When Required, and then render the
scene. The radiosity is processed for the first frame
and then rendered. 3ds Max then moves to the
next frame, processes radiosity, renders, and so on.

Camera Animation

If objects remain static in the scene and only the
camera moves, you can solve radiosity at frame

0, and when you render the animation, turn off
Compute Advanced Lighting When Required.

Radiosity Controls

Render Scene dialog > Choose Default Scanline Renderer
as the production renderer. > Advanced Lighting panel
> Choose Radiosity.

Rendering menu > Advanced Lighting > Radiosity
> Render Scene dialog > Advanced Lighting panel >
Radiosity is chosen.

Radiosity is a technique to calculate indirect light.
Specifically, radiosity calculates the interreflections
of diffuse light among all the surfaces in your
scene. To make this calculation, radiosity takes
into account the lighting you’ve set up, the
materials youwve applied, and environment settings
you've made.

The radiosity processing of a scene is distinct from
the rendering process. You can render without
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radiosity. However, to render with radiosity, you
must always calculate radiosity first.

Once a radiosity solution for a scene has been
calculated, it can be used in multiple renderings,
including multiple frames of an animation. If
there are moving objects in the scene, radiosity
might need to be recalculated; see Animation with
Radiosity (page 3-60).

For an overview of radiosity and how radiosity
works in 3ds Max, see Radiosity Solution (page
3-51).

For suggestions regarding workflow for using
radiosity, see Radiosity Workflows (page 3-57).

Note: Radiosity is also known as global
illumination.

Important: If the dimensions of your scene are not
realistic, then radiosity will not show realistic lighting,
either.

See also

Modeling Global Illumination with Radiosity (page
3-51)

How Radiosity Works in 3ds Max (page 3-56)
Radiosity Workflows (page 3-57)

Animation with Radiosity (page 3-60)
Lighting Analysis (page 3-76)

Advanced Lighting Override Material (page
2-1601)

Procedures
To set units correctly:

Follow these steps if your scene does not already
use real-world units.

@3
1. « Right-click 3D Snap Toggle and on the

Snaps panel, clear all the settings. Then turn on
Vertex to set vertex snap. Close the dialog.
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2. Choose Tools > Measure Distance to measure
some object in the scene for which you know
the size; for example, a door or window. The
distance displays in the Coordinate Display of
the status bar.

3. Choose Customize > Units Setup and adjust
the Scene Unit Scale.

For example, if your object measures 35 scene
units long, and your model uses US Standard
measurement, then you would enter 1 for the
scale, and choose Inches from the drop-down
list. This would give you an object 35 inches
long.

If your object measures 90 scene units long,
and your model uses Metric measurement,
then you would enter 1 for the scale, and select
Centimeters from the drop-down list. This
would give you an object 90 centimeters long.

Example: To process radiosity with photometric

lighting:

1. Use a scene that has geometry set to the correct
scale. For more information, see To set units
correctly (page 3-61).

For example, if the ceiling is 96 scene units high
in the model, make sure the units are set to US
Standard (inches) and not Metric.

X On the Create panel, click Lights.

3. Choose Photometric from the drop-down list.
(The default is Standard.)

4. In the Object Type rollout, click Target Point.

5. Drag in a viewport. The initial point of the
drag is the location of the light, and the point
where you release the mouse is the location of
the target.

The light is now part of the scene.

6. Set the creation parameters.

Tip: _|E You can use the Move transform to

adjust the location of the light or its target.

=
7. El Click Render Scene to preview the
lighting.

Make any changes you need to adjust the
rendering.

8. Choose Rendering > Environment to display
the Environment panel (page 3-272).

9. On the Exposure Control rollout of the
Environment panel, choose Logarithmic
Exposure Control from the drop-down list.
Click Render Preview. The thumbnail preview
shows the effect of exposure control.

10.0n the Logarithmic Exposure Control rollout
(page 3-297), adjust the settings until the scene
lighting is acceptable. The thumbnail preview
updates as you adjust settings.

For example, a brightness of 65 and a contrast
of 50 can be good values for interior scenes.

11.Choose Rendering > Advanced Lighting to
display the Advanced Lighting panel. On
the Select Advanced Lighting rollout, choose
Radiosity as the advanced lighting type.

The rollouts for radiosity are displayed.

12.0n the Radiosity Processing Parameters rollout
(page 3-64), click Start to begin processing
radiosity.

=
13. El Click Render Scene to render the scene

after radiosity processing completes.

Example: To process radiosity with standard lighting:

Photometric lights are recommended for use with
radiosity. But if you are working on a scene that
already contains standard lights, you can follow
these guidelines.



. Create or load a scene containing the
appropriate geometry for lighting. There is no
need to adjust any scale factors.

W El On the Create panel, click Lights.

Standard is the default choice of light type.

. In the Object Type rollout, click a light type
such as Target Spot.

. Dragin a viewport. The initial point of the drag
is the location of the spotlight, and the point
where you release the mouse is the location of
the target.

The light is now part of the scene.

. Set the creation parameters for the light.

=
. El Click Render Scene to preview the

lighting.

Make any changes you need to adjust the
rendering.

. Choose Rendering > Advanced Lighting to
display the Advanced Lighting panel. On
the Select Advanced Lighting rollout, choose
Radiosity as the advanced lighting type.

The rollouts for radiosity are displayed.

. On the Radiosity Processing rollout, under
Interactive Tools, click Setup to display the
Environment panel (page 3-272) where you set
exposure controls.

Note: The exposure controls allow you to
control only the intensity of the indirect
lighting. 3ds Max retains the original intensity
and effect for the direct lighting.

. On the Exposure Control rollout of the
Environment panel (page 3-272), choose
Logarithmic Exposure Control from the
drop-down list.

10.0n the Logarithmic Exposure Control rollout

(page 3-297), turn on Affect Indirect Only.

Radiosity Controls

11.0n the same rollout, use the Physical
Scale setting to assign the standard light a
photometric value in candelas.

/1
12. El Click Render Scene to render the scene

after radiosity processing.

Interface

Radiosity controls appear as rollouts on the
Advanced Lighting panel of the Render Scene
dialog. To choose radiosity, use the Select
Advanced Lighting rollout (page 3-44).

Cammati | Renderer

Render Elements | Raytracer | Advanced Lighting

| - Select Advanced Lighting

IHadio&it}l | I active

| - Radiosity Processing Parameters

Start
~ Process
Initial Quality : [B50 2=
Refine Iterations (&l Objects) : IU— ﬂ

Refine [terations [Selected Objects] : | 0 J

Iv¥ Process Refine Iterations Stored in Objects
™ Update Data wWhen FRequired on Start

4k

r Interactive Tools
Filtering :
Mo Esposure Control Selected

[v Dizplay Radiosity in Yiewport

| i

| 1

| i
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[+ Light Painting

[| + Rendering Parameters
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|3

Radiosity Processing Parameters Rollout (page
3-64)

Radiosity Meshing Parameters Rollout (page 3-67)
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Light Painting Rollout (Radiosity) (page 3-70)
Rendering Parameters Rollout (Radiosity) (page
3-71)

Statistics Rollout (Radiosity) (page 3-75)

Radiosity Rollouts

Radiosity Processing Parameters
Rollout

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Radiosity Processing Parameters rollout

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Radiosity Processing Parameters rollout

Contains the main controls for processing a
radiosity solution.

Interface
[- Radiosity Processing Parameters |
Feset Al | Feset Start Stop |
|
r Process
Imitial Cluality ; |85.D s x
Refine lterations [ Objects] : ID ﬂ

Refine lterations [Selected Objects) : |D J

[¥ Process Riefine Iterations Stored in Objects
[ Update Data When Required on Start

LLd

r Interactive Toalz

Indirect Light Filtering

ID—
ID—
Setup...

» [ar

Diirect Light Filtering
Logarithmic Exposure Control :

v Display R adiosity in Yiewport

Reset All—When you click Start, a copy of the

3ds Max scene is loaded into the radiosity engine.
Clicking Reset All clears all the geometry from the
engine.

Reset—Clears the light levels from the radiosity
engine, but doesn’t clear the geometry.

Start—Starts the radiosity processing. Once the
radiosity solution has reached the percentage
amount specified by Initial Quality, this button
changes to Continue.

If you click Stop before reaching the full Initial
Quality percentage, then clicking Continue causes
radiosity processing to resume, until the full
percentage is reached, or you click Stop once more.
You can click Stop and then Continue more than
once.

In addition, you can calculate radiosity up to an
Initial Quality less than 100 percent, then later
increase the value of Initial Quality, click Continue,
and resume solving radiosity.

In either case, Continue saves time by avoiding
regenerating the radiosity solution from scratch.



Once the full Initial Quality percentage has been
reached, clicking Continue has no effect.

Stop—Stops the radiosity processing. The Start
menu changes to Continue. You can later click
Continue to resume radiosity processing, as
described for the Start menu.

Keyboard shortcut:

Process group

The options in this group set the behavior of the
first two stages of the radiosity solution, Initial
Quality and Refine.

Initial Quality—Sets the quality percentage at
which to stop the Initial Quality stage, up to
100%. For example, if you specify 80%, you will
get a radiosity solution that is 80% accurate in
energy distribution. A goal of 80 to 85% is usually
sufficient for good results.

During the Initial Quality stage, the radiosity
engine bounces rays around the scene and
distributes energy on surfaces. Between each
iteration, the engine measures the amount of
variance (noise between surfaces) that was
computed.

Most of the brightness of the scene is distributed in
the early iterations. The contribution to the scene’s
average brightness decreases logarithmically
between iterations. After the first few iterations,
the brightness of the scene does not increase much,
but subsequent iterations reduce the variance in
the scene.

Note: The “quality” refers to the accuracy of
energy distribution, not to the visual quality of the
solution. Even at a high Initial Quality percentage,
the scene can still show considerable variance.
This variance is resolved by the subsequent stages
of the solution.

Radiosity Processing Parameters Rollout

Increasing the percentage value of Initial Quality.

Increasing quality does not greatly increase the average
brightness of the scene, but it decreases the variance between
different surfaces in the scene, such as the faces of the sphere.

Refine Iterations (All Objects)—Sets the number
of Refine iterations to perform for the scene as a
whole. The Refine Iterations stage increases the
quality of the radiosity processing on all objects
in the scene. Gathers energy from each face in
order to reduce the variance between faces using
a different process from the Initial Quality stage.
This stage does not increase the brightness of
the scene, but it improves the visual quality of
the solution and significantly reduces variance
between surfaces. If you don’t reach an acceptable
result after processing a certain number of Refine
iterations, you can increase the number and
continue processing.

Tip: If you plan to use Regathering at render time,
you generally don’t need to perform the Refine
stage to get good-quality final renderings.

Note: After 3ds Max processes Refine Iterations,
Initial Quality is disabled and you can’t change it
until you click Reset or Reset All
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Large image with no iterations has areas of uneven
illumination.

Inset images: After a number of iterations, the uneven areas
have been corrected.

Refine Iterations (Selected Objects)—Sets the
number of Refine iterations to perform for selected
objects, using the same method as Refine Iterations
(All Objects). Make an object selection and then
set the number of iterations you require. Refining
selected objects rather than the entire scene can
save a lot of processing time. Typically, this option
is useful for objects that have a lot of small surfaces
and show a lot of variance, such as railings or
chairs or highly subdivided walls.

Note: After 3ds Max processes Refine Iterations,
Initial Quality is disabled and you can’t change it
until you click Reset or Reset All

Process Refine Iterations Stored in Objects—Each
object has a radiosity property called Refine
Iterations. Each time you refine an object selection,
the number of steps stored with these objects is
incremented.

When you reset the radiosity solution and then
start it again, the steps for each objects are refined
automatically, provided this toggle is turned on.

This is useful when you are creating animations,
when the radiosity needs to be processed at every
frame, and the same level of quality between
frames has to be maintained.

Update Data When Required on Start—When

on, the radiosity engine must be reset and then
recalculated if the solution is invalidated. In this
case, the Start menu changes to read Update &
Start. When this is pressed, the radiosity solution
is reset and the calculation starts over again.

When this toggle is off, the radiosity solution does
not need to be reset if it is invalidated. You can
continue processing your scene with the invalid
solution.

Note: The radiosity solution is invalidated any time
an object or light is added, removed, moved, or
altered in any way.

Interactive Tools group

The options in this group help you adjust the
display of the radiosity solution in the viewport
and in the rendered output. These controls
take effect immediately on an existing radiosity
solution and do not require any additional
processing for you to see their effects.

Indirect Light Filtering—Reduces the amount of
noise between surface elements by averaging

the indirect lighting levels with the surrounding
elements. A value of 3 or 4 is usually sufficient.

If you use too high a value, you risk losing detail
in the scene. Because Indirect Light Filtering is
interactive, you can readily evaluate the result and
adjust it as you need.

Direct Light Filtering—Reduces the amount of noise
between surface elements by averaging the direct
lighting levels with the surrounding elements. A
value of 3 or 4 is usually sufficient. If you use too
high a value, you risk losing detail in the scene.
Direct Light Filtering is interactive, so you can
readily evaluate the result and adjust it as you need.



Note: Direct Light Filtering works only when you
use Shoot Direct Lights (page 3-69). If you're
not using Shoot Direct Lights, everything is
considered indirect lighting.

For a 65% quality solution, increasing the Indirect Light
Filtering value from 0 to 3 creates a smoother diffuse light. The
results are comparable to a much higher-quality solution.

No Exposure Control Selected—Displays the name
of the current exposure control.

(When you change the exposure control by
choosing Rendering menu > Environment, the
name display in the Radiosity dialog updates
automatically.)

+  Setup—Click to display the Environment panel
(page 3-272), where you access the Exposure
Control rollout; there, you can choose the
exposure control and set its parameters.

Display Radiosity in Viewport—Toggles the display
in the viewports between radiosity and standard
3ds Max shading. You might want to do turn off

radiosity shading to increase display performance.

Radiosity Meshing Parameters Rollout

Radiosity Meshing Parameters
Rollout

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Radiosity Meshing Parameters rollout

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Radiosity Meshing Parameters rollout

Controls the creation of a radiosity mesh and its
size in world units.

In order to create the lighting of a scene, the
software calculates the intensity for discrete points
in the environment by subdividing the original
surfaces into elements which are part of a radiosity
mesh. This rollout allows you to determine
whether you want a mesh or not, and to specify
the size of the mesh elements in world units. For
quick tests, you might want to turn off the mesh
globally. The scene will look flat, but the solution
will still give you a quick impression of the overall
brightness.

The finer the mesh resolution is, the more accurate
the lighting detail will be. But there is a trade-off
in time and memory.
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Meshing (shown in light red) subdivides flat surfaces in the
scene.

Left: No mesh. The solution looks very flat.
Middle: Coarse mesh, every 24 inches. The lighting improves.

Right: Fine mesh, every 4 inches. The lighting reveals more
subtle effects.

Note: A tight meshing is not necessary when you
use the regathering feature on the Rendering
Parameters rollout (page 3-71).

Interface

| - Radiozity Meshing Parameters

r Global Subdivizion Settings
™ Enabled
¥ Use Adaptive Subdivision

— Mesh Settings
fdaximum Mesh Size Wﬂ
finirum Mesh Size ITQ
Contrast Threshald Wﬂ
Iritial Meshing Size [f20 %

— Light Settingz
v Shoot Direct Lights

¥ Include Paint Lights in Subdivision

¥ Include Linear Lights in Subdivision

v Include Area Lights in Subdivision

[ Include Skylight

[ Include Self-Emitting Faces in Subdivision

S

I imirnurn Self-Emitting Size

Note: You can override the subdivision settings in
this group with the Advanced Lighting panel (page
1-123) of the Object Properties dialog. This allows
you to have a different mesh resolution on some
objects. For example, you might want to have a
finer mesh on an important wall surface that you
know will have a lot of detail. To display the Object
Properties dialog, right-click a selected object and
choose Properties from the quad menu.

Global Subdivision Settings group

Enabled—Turns on the radiosity mesh for the
entire scene. Turn off the mesh when you want to
perform quick tests.

+  Use Adaptive Subdivision—Turns adaptive
subdivision on and off. Default=on.

Note: The Mesh Settings group parameters
Minimum Mesh Size, Contrast Threshold, and
Initial Meshing Size are available only when Use
Adaptive Subdivision is on.
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Left: A simple box with no subdivision
Middle Left: The box faces are subdivided

Middle Right: The box faces are subdivided with a smaller
Meshing Size

Right: The box faces are subdivided with Adaptive Subdivision

Mesh Settings group

Adaptive Subdivision using the default mesh and light settings

Max Mesh Size—The size of the largest faces after
adaptive subdivision. Default=36” for imperial
units and 100cm for metric units.

When Use Adaptive Subdivision is turned off, Max
Mesh Size sets the size of the radiosity mesh in
world units.

Min Mesh Size—Faces are not divided smaller than
the minimum mesh size. Default=3” for imperial
units and 10cm for metric units.

Contrast Threshold—Faces that have vertex
illuminations that differ by more than the Contrast
Threshold settings are subdivided. Default=75.0.

Radiosity Meshing Parameters Rollout

10

Radiosity solutions with different Contrast Threshold values.
The best solution is at the center, with Contrast Threshold=60.

Initial Meshing Size—When improving the face
shape, faces that are smaller than the Initial
Meshing Size are not subdivided. The threshold
for deciding whether a face is poorly shaped also
gets larger as the face size is closer to the Initial
Mesh Size. Default=12 inches (1 foot) for US
Standard units and 30.5cm for metric units.

Light Settings group

Shoot Direct Lights—When adaptive subdivision or
shoot direct lights is on, the direct lighting on all of
the objects in the scene is calculated analytically,
based on the following switches. Lighting is
analytically computed without modifying the
object’s mesh which produces lighting that is

less noisy and more pleasing to the eye. This
switch is implicitly enabled when using adaptive
subdivision since it is a requirement. Default=on.

This switch is available when the Use Adaptive
Subdivision switch is turned off.

Adaptive Subdivision with light settings turned off

Note: Lighting from lights that are not included
while shooting direct light are calculated using
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random sampling. These lights also are not able to
affect the adaptive subdivision of objects.

Include Point Lights in Subdivision—Controls
whether point lights are used when shooting direct
lights. If this switch is off, then point lights are
not included in illumination calculated directly at
vertices. Default=on.

Include Linear Lights in Subdivision—Controls
whether linear lights are used when shooting
direct lights. If this switch is off, then linear lights
are not used in calculating the illumination at
vertices. Default=on.

Include Area Lights in Subdivision—Controls
whether area lights are used when shooting direct
lights. If this switch is off, then area lights are not
used in illumination calculated directly at vertices.
Default=on.

Include Skylight—When turned on, skylight is
used when shooting direct lights. If this switch is
turned off, then skylight is not used in illumination
calculated at vertices directly. Default=off.

Include Self-Emitting Faces in Subdivision—This
switch controls how self-emitting faces are used
when shooting direct lights. If this switch is
turned off, then self-emitting faces are not used
in illumination calculated at vertices directly.
Default=off.

Minimum Self-Emitting Size—This is the minimum
size that a self-emitting face will be subdivided
when calculating its illumination. Minimum size
is used rather than the number of samples to allow
larger faces to be sampled more than smaller ones.
Default=6.0.

Light Painting Rollout (Radiosity)

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Light Painting rollout

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Light Painting rollout

The light painting tools in this rollout allow you
to touch up shadowed and illuminated areas
manually. You can use these tools to touch up
shadow and light-leak artifacts without having to
do additional remodeling or radiosity processing.
Using Pick Illumination, Add Illumination, and
Remove Illumination, you can add or remove
illumination on one selection set at a time.

To use the light painting tools, you must first select
objects, and then select a particular light painting
tool: Pick Illumination, Add Illumination, or
Remove Illumination. The active button is
highlighted in yellow, and when it is over a selected
object, the cursor changes to a crayon icon for

the Add and Remove Illumination tools, or to an
eyedropper icon for Pick Illumination.

You can pick, add, or remove illumination through
objects. For example, if you select the floor as

an object, you can work under the bookshelf, by
working through it. Once in light painting mode,
you can’t select another object unless you cancel
the operation.

Interface
[- Light Painting |

Intensity: [B00.0  2[lux  Pregsure: [10.0 2|3
v | 7| &

Clear




Intensity—Specifies the intensity of the
illumination in lux or candelas depending on the
units you have selected in the Customize > Units
Setup dialog (page 3-848).

Pressure—Specifies the percentage of the sampled
energy to be used when you add or remove
illumination.

b4 Add Illumination—Adds illumination starting
at the vertex of a selected object. 3ds Max adds
illumination based on the amount in the Pressure
spinner. The pressure amount corresponds to a
percentage of the sampled energy. For example, if
a wall has about 2,000 lux on it, Add Illumination
adds 200 lux to the surface of the selected object.

7 Remove lllumination—Removes illumination
starting at the vertex of a selected object. 3ds Max
removes illumination based on the amount
in the Pressure spinner. The pressure amount
corresponds to a percentage of the sampled energy.
For example, if a wall has about 2,000 lux on it,
Remove Illumination removes 200 lux from the
surface of the selected object.

& Pick Illumination—Samples the amount of
illumination from a surface that you select. To
save you from inadvertently making bright or
dark spots, Pick Illumination uses an amount of
illumination relative to the surface illumination
you sample. Click the button, and move the
eyedropper cursor over the surface. When you
click a surface, the amount of illumination in lux
or candelas is reflected in the Intensity spinner. For
example, if you used Pick Illumination over a wall
that has 6 lux of energy, then 0.6 lux displays in
the Intensity spinner. The amount of illumination
3ds Max adds or removes on the surface will be
this value multiplied by the Pressure value.

Clear—Clears all the changes you made. Processing
additional radiosity iterations or changing the

Rendering Parameters Rollout (Radiosity)

filtering amount will also discard any changes to
the solution you made with the light painting tool.

Using light painting to add or remove light in a radiosity
solution.

Rendering Parameters Rollout
(Radiosity)

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Rendering Parameters rollout

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Rendering Parameters rollout

Provides parameters that allow you to control how
you want to render the radiosity-processed scene.

By default when you render, 3ds Max first
recalculates the shadows from light objects, then
it adds the result of the radiosity mesh as ambient
light.

The first two options on the rollout control how the
renderer treats direct illumination. Re-Use Direct
Mlumination From Radiosity Solution provides a
quick render that displays colors from the radiosity
mesh. Render Direct Illumination uses the
scanline renderer to provide direct illumination
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and shadows. This second option is usually
slower but more accurate. With Render Direct
Illumination, the radiosity solution provides only
the indirect lighting.

When Render Direct Illumination is the method
you choose, you can turn on regathering to correct
artifacts and shadow leaks. Regathering provides
the slowest but the best-quality rendering.

Note: Regathering is extremely intensive for your
CPU and uses a lot of RAM, so it might not be
practical for print-resolution images (for example,
4000 x 4000 pixels).

Interface

[- Rendering Parameters

{ Re-lsze Direct lllurnination from Radiosity S alution
# Render Direct llumination

—Iv Regather Indirect llumination

Fays per Sample : |54 ﬂ
Filter Fradius (pisels] [Z5 2]
[~ Clamp Yalues [ed/m™2) : I'IDDDEI.D ﬂ

v Adaptive Sampling

Initial 5ample Spacing: I'IB:-:'I E -
Subdivizion Contrast: |5.D ﬂ
Subdivide Do Te: Iy -

[~ Show Samples

Re-Use Direct lllumination from Radiosity
Solution—3ds Max doesn’t render direct lights,
but uses the direct lighting stored in the radiosity
solution. If you turn on this option, the Regather
Indirect Illumination option is disabled. The
quality of shadows in the scene depends on the
mesh resolution. Capturing fine shadow details
might require a fine mesh, but in some situations
this option can speed up overall rendering time,
especially for animations, because the lights don’t
have to be recalculated by the scanline renderer.

You should use this option if you are using the
Assign Vertex Colors utility (page 2-1734).

Left: Direct light only is stored in the radiosity mesh.

Middle: Indirect light only is stored in the radiosity mesh.

Right: Direct and indirect light both stored in the radiosity
mesh (the shadows are usually very coarse).

Warning: If you choose this option but haven't
generated a radiosity solution, rendering generates a
completely black image.

Render Direct lllumination—3ds Max renders
shadows from the lights at each rendering frame,
and then adds indirect light from the radiosity
solution. This is the default rendering mode.

Left: Direct light calculated only by the scanline renderer.
Middle: Indirect light calculated only by the radiosity mesh.
Right: Direct and indirect light combined.

Regather Indirect lllumination—In addition to
recalculating all the direct lighting, 3ds Max
recalculates the indirect lighting at each pixel by
regathering illumination data from the existing
radiosity solution. Using this option can produce
the most accurate, artifact-free images, but it can
add a considerable amount of rendering time.

Note: If you know that you want to use the
regathering option, then typically you don’t need
as dense a mesh for the radiosity solution. Even
if you don’t subdivide the surfaces at all and do
an Initial Quality of 0%, the regathering will
work, and might provide an acceptable visual
result (useful for quick tests as well). However,
accuracy and subtle details depend on the quality
of the radiosity solution stored in the mesh.



The radiosity mesh is the foundation for the
regathering process.

In the following illustrations, solutions were
processed with an Initial Quality of 0%. There

is a high variance between small surfaces when a
dense mesh is used. Regathering gives acceptable
results regardless of mesh density. But more subtle
details appear with a denser mesh; for example, at
the base of the sculpture.

B T S

No mesh

Left: Model subdivision
Middle: Viewport result
Right: Result of regathering

Coarse mesh

Left: Model subdivision
Middle: Viewport result
Right: Result of regathering

Fine mesh

Left: Model subdivision

Middle: Viewport result
Right: Result of regathering

Rays per Sample—The number of rays 3ds Max
casts for each sample. 3ds Max casts these rays
randomly in all directions to calculate (“regather”)
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the indirect illumination from the scene. The more
rays per sample, the more precise the sample will
be. Fewer rays per sample produce more variance,
creating a more grainy effect. Processing speed and
precision are affected by this value. Default=64.

Filter Radius (pixels)—Averages each sample with
its neighbors in order to reduce the noisy effect.
Default=2.5 pixels.

Note: Pixel radius varies according to the output
resolution. For example, a 2.5 radius is OK for
NTSC resolution, but it might be very large for
smaller images, or too precise for very large

images.

Pixel radius of 2

Left: 10 rays per sample
Middle: 50 rays per sample
Right: 150 rays per sample

Pixel radius of 5

Left: 10 rays per sample
Middle: 50 rays per sample
Right: 150 rays per sample
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Pixel radius of 10

Left: 10 rays per sample
Middle: 50 rays per sample
Right: 150 rays per sample

Increasing the number of rays per sample can
greatly increase rendering time. The images on the
right can take nearly six times as long to render as
the images on the left. Increasing the filter radius
also increases render time, but not as dramatically.

Clamp Values (cd/mA2)—This control is expressed
as a luminance value. Luminance (candelas per
meter squared) represents how brightly you
perceive a material. Clamp Value sets an upper
limit on the luminance that will be considered
in the Regathering stage. Use it to avoid the
appearance of bright spots.

Bright polygons in the scene can create a “sparkle” effect of
bright spots.

These bright spots are artifacts not of the number
of samples cast, but rather of the presence of bright

polygons in your scene. During the Initial Quality
stage, this bright energy gets bounced in random
directions, leading to a “sparkle” effect. Typically
you can detect these polygons before regathering.

During the final Regathering stage, bright spots
can be avoided by setting Clamp Values somewhat
below the luminance of these bright surfaces and
spots.

Bright spots have been reduced by clamping.

Tip: You can query the luminance of these surfaces
by using the Lighting Analysis tool (page 3-76).

Tip: Use Render Region (page 3—13) to render just
the area of the bright spots to find rapidly the right
clamp value to use.

Be careful with this control: Clamp Values let
you clamp any intensity, and the rendering might
become darker than it should be because you
have clamped indirect illumination that is to be
expected, thus dimming the effect of the radiosity
solution.

Adaptive Sampling group

These controls can help you speed up rendering
time. They reduce the number of light samples



taken. The ideal settings for adaptive sampling
vary greatly from scene to scene.

Adaptive sampling initially takes samples from

a grid superimposed on the pixels of the scene.
Where there is enough contrast between samples,
it subdivides that region and takes further samples,
down to the minimum area specified by Subdivide
Down To. Lighting for areas not directly sampled
is interpolated.

Tip: If you use adaptive sampling, try adjusting
the Subdivision Contrast value to obtain the best
results.

Adaptive Sampling—When on, the radiosity
solution uses adaptive sampling. When off, it does
not. Turning off adaptive sampling can increase
the detail of the final rendering, but at a cost of
rendering time. Default=off.

Initial Sample Spacing—The grid spacing for initial
samples of the image. This is measured in pixels.
Default=16x16.

Subdivision Contrast—The contrast threshold
that determines when a region should be further
subdivided. Increasing this value causes less
subdividing to occur. Reducing this value can
cause unnecessary subdivide. Default=5.0.

Subdivide Down To—The minimum spacing for a
subdivision. Increasing this value can improve
render time at a cost of accuracy. Default=2x2.

Depending on the scene geometry, grids larger
than 1x1 might still be subdivided below this
specified threshold.

Show Samples—When on, sample locations
render as red dots. This shows where the most
sampling has taken place, which can help you
choose the optimal settings for adaptive sampling.
Default=off.

Statistics Rollout (Radiosity) 75

Statistics Rollout (Radiosity)

Main toolbar > Render Scene > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Statistics rollout

Rendering menu > Render > Render Scene dialog

> Choose Default Scanline Renderer as the active
production renderer. > Advanced Lighting panel > Select
Advanced Lighting rollout > Choose Radiosity from the
drop-down list. > Statistics rollout

Lists information about the radiosity processing.

Interface
[- Statistics |

— Radiozity process
Salution Quality : 0.00% Refine [terations : 1]
Elapzed Time: 0:00:00

—Scene Information
Geometric Objects 0 Meshing Size : 39.37
Light Objects : 0 MeshElements : 1]

Radiosity process group

Lists the current level of quality and number of
refine iterations in the radiosity process.

Solution Quality—The current level of quality in
the radiosity process.

Refine Iterations—The number of refine iterations
in the radiosity process.

Elapsed Time—The time spent processing the
solution since the last reset.
Scene Information group

Lists information on the radiosity processing of
the scene.

Geometric Objects—Lists the number of objects
processed.
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Light Object—Lists the number of light objects
processed.

Note: Self-illuminated objects count as one light
per face.

Meshing Size—Lists the size of radiosity mesh
elements in world units.

Note: Transparent, 2-sided, and translucent
objects’ faces are counted twice.

Mesh Elements—Lists the number of elements in
the mesh processed.

Lighting Analysis

Select an object that has radiosity solution information. >
Rendering menu > Advanced Lighting > Lighting Analysis

To query light levels, analyze the data, and
produce reports, use the Lighting Analysis dialog.
This dialog provides rendering data on material
reflectance, transmittance, and luminance.

For example, a lighting engineer might need to
know if light fixtures in a scene provide an even
level of illumination on the walls of a building. The
engineer uses the Lighting Analysis dialog after
placing the lights in the ceiling and processing
radiosity. The engineer inspects the light levels
and material reflectance in the scene and then
adjusts the brightness of lights, changes units, or
reduces material reflectance.

To use the Lighting Analysis tools, a radiosity
solution must be calculated and displayed

in the scene. For better feedback, use it in
conjunction with the Pseudo Color Exposure
Control (page 3-300). This tool maps luminances
or illuminances to pseudo colors that show the
brightness of the values 3ds Max converts.

Tip: You can also export LogLUV TIFF files (page
3-634) or PIC files (page 3-628) for analysis by

other software; do this by using the Lighting Data
Exporter utility (page 3-303).
See also

Modeling Global Illumination with Radiosity (page
3-51)

Radiosity Workflows (page 3-57)

Radiosity Controls (page 3-61)

Radiosity Preferences (page 3-836)
Lighting Data Exporter Utility (page 3-303)

Lighting Analysis | x|
— Skatisti Selection Information—————————————
Quantity: lluminance 7| Object Name: Spherel!

Object Area 210078.23772
Poirt. 49,314 Iz Point Loeation: e 32877
Faoint Reflectance: 71373 % Y- 14127
Paint Transmittance: 0o % Z 143.394
Mhjsct Awg [ 35.205 I
Obiject Min 21.255 Ix
Obiject Max.: 77059 Ix
Scene Max.: 77.059 Ik s

Statistics group

Displays the radiosity solution lighting statistics
for the object you select.

Quantity—Indicates the desired photometric value:

+ Luminance—The amount of energy leaving a
surface.

+ Illluminance—The amount of energy arriving at
a surface.

Point—The luminance or illuminance at the point
on the object where you clicked.

Point Reflectance—The reflectance of the surface
material at the point on the object where you
clicked.



Point Transmittance—The transmittance of the
surface material at the point on the object where
you clicked.

Object Avg—The amount of light intensity for the
object as a whole.

Object Min—The object’s minimum luminance or
illuminance value.

Object Max—The object’s maximum luminance or
illuminance value.

Scene Max—The scene’s highest luminance or
illuminance value.

Selection Information group
Object Name—The name of the selected object.
Object Area—The area size of the selected object.

Point Location—The X,Y,Z coordinate of the point
on an object you clicked.

Multi-Pass Rendering
Effects

Create panel > Cameras > Target button or Free button >
Parameters rollout > Multi-Pass Effect group

Multi-pass rendering effects use multiple
renderings of the same frame, with slight camera
movement between each rendering. The multiple
passes simulate the blurring that film in a camera
would register under certain conditions. Two
multi-pass effects are provided:

+ Depth of field (page 2-1383)

Using Multi-Pass Rendering Effects

Multi-pass depth of field

Top: Focus is in the middle distance, near and far objects
are blurred.

Bottom left: Focus on near objects, far objects are blurred.

Bottom right: Focus on far objects, near objects are blurred.

+  Motion blur (page 2-1386)

Above: Motion blur applied to wings of the flying dragon

Below: Multiple passes appear in successive refreshes of
the rendered frame window.

Tip: These effects are for the default scanline
renderer. The mental ray renderer (page 3-78) has
its own depth-of-field and motion blur effects.
See Motion Blur with the mental ray Renderer
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(page 3-89) and Depth of Field with the mental ray
Renderer (page 3-90).

mental ray 3.5 Renderer

The mental ray” renderer from mental images”

is a general-purpose renderer that can generate
physically correct simulations of lighting effects,
including ray-traced reflections and refractions
(page 3-88), caustics (page 3-92), and global
illumination (page 3-93).

Note: mental images and mental ray are registered

trademarks, and photon map is a trademark of
mental images GmbH & Co. KG, Berlin, Germany.

Scene rendered with the default 3ds Max scanline renderer

Same scene rendered with the mental ray renderer

The second rendering, done with the mental ray renderer,
shows caustics cast by refraction through the martini glass.
Caustics are also visible in the reflection on the cocktail shaker.

The mental ray renderer in 3ds Max supports the
mental ray version 2 (mi2) and version 3 (mi3)
formats. It does not support the mental ray version
1 (mil) format.

Differences Between the mental ray
Renderer and the Default Scanline
Renderer

Compared to the default 3ds Max scanline
renderer, the mental ray renderer relieves you of
the need to simulate complex lighting effects "by
hand" or by generating a radiosity solution. The
mental ray renderer is optimized to use multiple
processors and to take advantage of incremental
changes for efficient rendering of animations.

Unlike the default 3ds Max renderer, which renders
scanlines from the top of the image downward, the
mental ray renderer renders rectangular blocks
called buckets. The order in which the buckets

are rendered can vary, depending on the method
you choose. By default, mental ray uses the
Hilbert method, which picks the next bucket to
render based on the cost of switching to the next
one. Because objects can be discarded from the
memory to render other objects, it’s important to
avoid having to reload the same object multiple



times. This is especially important when you have
enabled placeholder objects (see the Processing
panel > Translator Options rollout (page 3-119)).

If you use distributed rendering to render a scene,
it might be hard to understand the logic behind
the rendering order. In this case, the order has
been optimized to avoid sending lots of data over
the network. Each CPU is assigned a bucket as the
bucket becomes available, so different buckets can
appear in the rendered image at different times.
See the Renderer panel > Sampling Quality rollout
(page 3-98).

Note: The mental ray renderer can also be run

in a standalone fashion, using a command-line
interface based on the mi2 or mi3 scene description
format. This is described in the manual mental ray
Programming, which is written for programmers
writing custom shaders (page 3-1009).

See also

Getting Good Results with mental ray Rendering
(page 3-80)

3ds Max Materials in mental ray Renderings (page
3-83)

mental ray Concepts (page 3-88)

Enhancements to Standard Features (page 3-84)

Procedure
To use the mental ray renderer:

1. Choose Rendering menu > Render. The Render
Scene dialog displays.

2. On the Common panel, open the Assign
Renderer rollout, then click the “..” button for
the Production renderer.

A Choose Renderer dialog is displayed.

3. On the Choose Renderer dialog, click to select
mental ray Renderer, and then click OK.

Rendering with the mental ray Renderer

Tip: After you make the mental ray renderer the
active production renderer, you can click Save
As Defaults to make the mental ray renderer the
default renderer for all new scenes. This can be
a convenient way to avoid extra setup time.

Now when you render, the Render Scene dialog
appears with the mental ray controls. You can
choose to render the scene with the built-in mental
ray renderer, or simply to translate the scene and
save itin a.mi file (page 3-972) that you can render
later, perhaps on a different system. Controls for
choosing whether to render, save to a .mi file, or
both, are on the Translator Options rollout (page
3-119).

Rendering with the mental ray
Renderer
Rendering menu > Render > Render Scene dialog >

Common panel > Assign Renderer rollout > Choose
mental ray Renderer as the production renderer.

Main toolbar > Render Scene > Render Scene dialog
> Common panel > Assign Renderer rollout > Choose
mental ray Renderer as the production renderer.

To use the mental ray translator and renderer, you
must first choose mental ray as the production
renderer, as described the "Procedures” section
below. Once you have chosen mental ray
rendering, the Render Scene dialog displays panels
and rollouts that control the mental ray renderer.

Common Parameters Rollout

When you render with mental ray, controls on

the Render Scene dialog > Common panel >
Common Parameters rollout remain the same, and
function just as they do with the default 3ds Max
scanline renderer.

Limitations

The mental ray renderer does not support certain
rendering features, as described here.
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+ Output dithering options aren’t supported
(in Main menu > Customize > Preferences >
Preference Settings dialog > Rendering panel >
Output Dithering group).

+ The mental ray renderer does not fully support
G-buffer options in post processing and image
file output. The mental ray renderer generates
all required G-buffer channels, but does not
include transparency information. If two
transparent objects overlap each other, the
mental ray render generates information only
for the frontmost object.

+ When you use a bitmap as an environment (that
is, as a background), the mental ray renderer
will sample it and filter it. This can result in
unwanted blurring. To prevent background
blurring, render the scene against a solid-color
background, and then composite the rendered
scene with the background image.

+ Sometimes when you render objects that
have zero thickness, or an Extrude modifier
with zero thickness, the mental ray renderer
generates rendering artifacts that appear as
streaks. In some cases, you can fix this by
turning on Force 2-Sided in the Render Scene
dialog’s Common Parameters rollout. If the
streaks persist, give the object or the Extrude
modifier a nonzero thickness.

See also

Sampling Quality Rollout (mental ray Renderer)
(page 3-98)

Camera Effects Rollout (mental ray Renderer) (page
3-101)

Caustics and Global Illumination Rollout (mental
ray Renderer) (page 3-106)

Final Gather Rollout (mental ray Renderer) (page
3-111)

Shadows and Displacement Rollout (mental ray
Renderer) (page 3-114)

Rendering Algorithms Rollout (mental ray
Renderer) (page 3-116)

Translator Options Rollout (mental ray Renderer)
(page 3-119)

Distributed Bucket Rendering Rollout (mental ray
Renderer) (page 3-124)

Procedures
To use the mental ray renderer:

1. Choose Rendering menu > Render. The Render
Scene dialog displays.

2. On the Common panel, open the Assign
Renderer rollout, then click the “..” button for
the Production renderer.

A Choose Renderer dialog is displayed.

3. On the Choose Renderer dialog, click to select
mental ray Renderer, and then click OK.

Now when you render, the Render Scene dialog
appears with the mental ray controls. You can
choose to render the scene with the built-in mental
ray renderer, or simply to translate the scene and
save itin a.mi file (page 3-972) that you can render
later, perhaps on a different system. Controls for
choosing whether to render, save to a .mi file, or
both, are on the Translator Options (page 3-119)
rollout.

To make the mental ray Renderer the default
renderer for new scenes:
After you make the mental ray renderer the
active production renderer, click Save As
Defaults on the Assign Renderer rollout.

Getting Good Results with mental
ray Rendering

Although the mental ray renderer is relatively
easy to use once you've set it up correctly, there
are several "gotchas" that you might encounter



immediately, especially if you're primarily
accustomed to the 3ds Max scanline renderer and
its workflow. For example, see 3ds Max Materials
in mental ray Renderings (page 3-83). Below are
some basic rules of thumb for using mental ray 3.5
in 3ds Max.

Using Lights with the mental ray
Renderer

When you set up a scene for rendering with the
mental ray renderer, keep the following tips in
mind:

+ The Overshoot parameter for lights doesn’t
work when you use mental ray to render
shadow-mapped shadows. To use Overshoot,
use ray-traced shadows.

+ Excluding an object from shadow casting
doesn’t work when you use mental ray to render
shadow-mapped shadows. To exclude objects
from shadow casting, use ray-traced shadows.
(The Exclude button is on a light's General
Parameters rollout.)

+ When you assign a map to object shadows in the
light’s Shadow Parameters rollout, the mental
ray renderer does not recognize the toggle for
the map (to the left of the Map button), and
renders the map whether the toggle is on or off.
To stop using the map, you must click the Map
button and in the Material/Map Browser, assign
NONE as the map type.

+ Using the default scanline renderer, you can set
a light to have a value of zero, with a shadow
color of white, and a shadow density of —1.
With these settings, the light casts shadows but
does not illuminate the scene. To get the same
effect using the mental ray renderer, the light
value must not be zero. Instead, set it to a value
close to zero (for example, 0.001 or -0.001).

+ The mental ray renderer disregards the bias
parameters in the Shadow Map Params rollout
and the Ray Traced Shadow Params rollout.

Getting Good Results with mental ray Rendering

+ The mental ray renderer assumes that all
directional lights come from infinity, so objects
that are behind the direct light object in the
3ds Max scene will also be illuminated.

Ray Tracing

The mental ray raytracer is fast and provides
excellent quality images, but you have to use it
correctly within 3ds Max.

The mental ray renderer does not fully support
cubic maps for Reflect/Refract maps (page 2-1699).
It uses them if they have already been generated
by the default scanline renderer, but it does not
generate them. If Source > From File is active
and the mental ray renderer can find the six cubic
maps, it uses them. If Source > Automatic is active,
or if the cubic maps cannot be found, the mental
ray renderer generates ray-traced reflections or
refractions instead.

Ray Tracing Setup

On the rendering menu, Ray Tracer Settings and
Raytrace Global Include/Exclude are disabled
while the mental ray renderer is active. These
controls adjust ray-trace settings for the scanline
renderer only. The settings of these controls
have no impact on the mental ray renderer. The
ray-tracing controls for mental ray appear on the
Renderer panel > Rendering Algorithms rollout
(page 3-116).

Tip: While the mental ray renderer ignores the
global inclusion or exclusion settings for the ray
tracer, you can enable or disable ray-tracing at the
local level of a Raytrace material or map.

Ray Tracing Rules of Thumb

Let’s say you're rendering a (lathed) wineglass,
with an inner and outer surface and a piece
of geometry representing the wine. The wine
geometry is just slightly smaller than the inner
surfaces of the wineglass, and capped with a
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flat top. Now, you go to render the glass. After
rendering the scene, however, there’s something
wrong: the inner surfaces of the glass don’t seem
reflective enough, and the wine isn’t refracting
properly. What’s wrong?

What's wrong is that you probably have the
number of reflections and refractions set too low
for the number of surfaces you have. To check this,
go to the Renderer panel > Rendering Algorithms
rollout (page 3-116) and look at the Maximum
Trace Depth spinners. If you haven’t changed the
parameters, then you should see Max. Reflections
and Max. Refractions set to the default of 6, and
Max. Depth set to 6.

There’s the problem: you actually have six surfaces
that need to be traced by the light rays for both
reflections and refractions. The way to always
calculate the number of rays needed for a scene is
to take the ray-traced objects in your scene and
draw an imaginary line through them, originating
at the point of view. Then, count the number of
surfaces the line intersects.

For the wineglass and wine, you need at least six
reflections and refractions that correspond to the
following surfaces:

+ Near outer glass surface (“near” relative to your
Camera viewpoint)

+ Near inner glass surface
+ Near wine surface

+ Far wine surface

+ Far inner glass surface

+  Far outer glass surface

Therefore, increase the value of Max. Depth to 12.

Caustics and Global Illumination

Before rendering with caustics, there are several
things you need to set up in your scene:

For caustics to work properly, the generating
object must use a material that contains some
degree of shininess, reflectivity, or refraction.
Assign a Raytrace or other map as either a
Reflection map or Refraction map before you
render caustics.

Most often, you'll be using very shiny, highly
reflective materials (such as chrome and other
metals), or transparent or translucent materials
(such as glass goblets or water), to generate
caustics in your scene. If you're using a glassy
material, make sure it’s double-sided to create
the proper results.

Make sure you have object properties (page
1-126) set to Receive Caustics or Generate
Caustics (or both). To set up these properties,
right-click an object and choose Properties.
For example, if you're rendering a wineglass on
a tabletop, you probably want the wineglass
both to generate and receive caustics (so that
caustics are scattered within the glass itself),
and the tabletop only to receive caustics (unless
it’s chrome, say, instead of wood).

If the rendering of your scene is washed out by
light, double-check the Multiplier settings: one
in the Basic group of the Final Gather rollout
(page 3-111), and one each in the Caustics
and Global Illumination (GI) groups of the
Indirect Illumination panel > Caustics And
Global Illumination rollout (page 3-106). These
apply to all lights in the scene. Reducing the
Multiplier values can eliminate washout.

If a single light object is causing the problem,
you can reduce the Energy multiplier’s value
in that light object’s mental ray Indirect
Illumination rollout (page 2-1343), available on
the Modifier panel.

To improve the quality of caustics, go to the
Caustics group of the Caustics And Global
Illumination rollout (page 3-106) and increase
the Max Num. Photons Per Sample setting.



+  Be careful of the total number of photons
you're emitting: A very high number (100,000
and above) can dramatically increase your
rendering time. Then again, for some simple
scenes, you might actually be able to set these
to 1,000,000 and still render in an acceptable
amount of time.

Warning: The number of photons specified for
each light indicates the number of photons that
need to be stored for each light, not the number
of photons to be shot. This is a pretty important
distinction. If a light is pointed in a direction where
there is no surface, the mental ray renderer might
shoot photons forever. In the Messages Window
(page 3-87), the mental ray renderer will display
warnings that no photons are being stored. To avoid
the slowdowns related to this issue, make sure that
every light points in the direction of a surface (this
is sometimes impossible to do with omni lights).
Another way to avoid this problem is to add a big
sphere around your entire model.

Coincident Faces

When it encounters coincident faces, the mental
ray renderer can produce artifacts, because it can’t
decide which face is nearer the camera (neither is).
To fix this, move or scale one of the objects so faces
are no longer coincident.

Backface Culling

mental ray rendering correctly performs backface
culling, and renders one-sided faces much as the
scanline renderer does.

3ds Max Materials in mental ray
Renderings

For the most part, the mental ray renderer treats
3ds Max maps and materials the same way the
default scanline renderer does. The exceptions are
listed below. In general, if the mental ray renderer

3ds Max Materials in mental ray Renderings

does not recognize a map or material, it renders
it as opaque black.

Warning: The mental ray renderer does not necessarily
support maps or materials provided as plug-ins from
third-party vendors. It supports third-party maps and
materials only if the vendor has explicitly used the
mental ray SDK to add support for the mental ray format.
Unless the third-party vendor clearly specifies mental
ray support, you should assume the map or material is
unsupported, and will render as black.

See also
mental ray Renderer (page 3-78)

Getting Good Results with mental ray Rendering
(page 3-80)

Issues for Reflections and Refractions

The maps used to create reflections or refractions,
Flat Mirror, Raytrace, Reflect/Refract, and Thin
Wall Refraction, are supported by the mental ray
renderer. However, the mental ray renderer simply
uses these maps as indications to use its own
ray-tracing method, leading to some restrictions
on which parameters are supported, as described
in the sections “Materials” and “Maps,” below.

Map Blurring

When reflections and refractions are ray traced,
applying Blur (or Distortion, in Flat Mirror)
does not apply to reflections or refractions

of environment maps. In general, Blur and
Distortion render differently than they do with
the default scanline renderer, and you might have
to experiment with parameter values to get a
comparable rendering result.

Tip: If Blur effects are not rendering well with the
mental ray renderer, try increasing the Maximum
number of samples in the Renderer panel >
Sampling Quality Rollout (page 3-98).
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Materials

The mental ray renderer does not support these
materials:

Advanced Lighting Override material
+ Lightscape material

+  Morpher material

Raytrace Material

The mental ray renderer supports all Raytrace
material settings except for the antialiasing
parameters and the settings found under
Rendering > Raytracer Settings and Rendering

> Raytrace Global Include/Exclude. All these
options are specific to the default scanline renderer.

Tip: While the mental ray renderer ignores the
global inclusion or exclusion settings for the ray
tracer, you can enable or disable ray-tracing at the
local level of a Raytrace material or map.

Maps
Bitmap

The mental ray renderer can’t use the
Progressive JPEG (.jpg) format as a bitmap.
Also, Summed Area filtering is not supported
(in the Filtering group of the Bitmap Parameters
rollout).

PSD files are supported, but are translated into
binary data, and because of this, consume a
lot of memory and increase render time. To
reduce the time involved, convert the PSD file
to a format such as BMP.

The same is true of TIFF files. In addition, there
are certain TIFF subformats that the mental ray
renderer does not support; specifically, LZW,
CCIT (fax), or JPEG compression; non-RGB
color models such as CMYK, CIE, or YCbCr; or
multiple images in the same file (in this case,
only the first image is used). The mental ray
renderer does support bilevel (1-bit), grayscale
(4- or 8-bit), color map (4- or 8-bits), RGB(A)

(8-, 16-, or 32-bit) TIF images, and TIF files
with image strips.

Combustion map

The mental ray renderer doesn’t support this
map.

+ Flat Mirror map

Flat Mirror is supported by the mental ray
renderer, except for the First Frame Only and
Every Nth Frame parameters.

* Raytrace map

The mental ray renderer supports all Raytrace
map settings except for the antialiasing
parameters.

+ Reflect/Refract map

This map tells the mental ray renderer to use
ray-traced reflections and refractions. Most
parameters are supported, but the parameters
Blur Offset, First Frame Only, Every Nth Frame,
and Atmosphere Ranges are not supported.

Note: The mental ray renderer does not fully
support cubic maps for Reflect/Refract maps.
It uses cubic maps if they have already been
generated by the default scanline renderer, but
it does not generate them. If Source > From File
is active and the mental ray renderer can find
the six cubic maps, it uses them. If Source >
Automatic is active, or if the cubic maps cannot
be found, the mental ray renderer generates
ray-traced reflections or refractions instead.

Enhancements to Standard
Features

The primary interface to the mental ray renderer
consists of rollouts on the Render Scene dialog.
You must use the Assign Renderer rollout (page
3-35) to choose the mental ray renderer, as
described in this procedure (page 3-79).



In addition, object properties, lights, and the
Material Editor have additional controls to support
mental ray rendering.

Object Properties Enhancements

Several new parameters have been added to the
mental ray panel (page 1-126) of the Object
Properties dialog. These options support the
mental ray indirect illumination features of caustics
(page 3-92) and global illumination (page 3-93).

Light Object Enhancements

Along with the mental ray renderer, new area light
objects and new light settings are provided.

New Light Objects

Area lights (page 3-910) are a feature of the mental
ray renderer. Instead of emitting light from a
point source, they emit light from a broader area
around the source. There are two mental ray area
lights: mr Area Omni Light (page 2-1298) and mr
Area Spotlight (page 2-1299). Area lights create
soft-edged shadows. This can help improve the
realism of your rendering.

Note: To render soft-edged shadows, shadows
must be ray-traced, not shadow-mapped: see the
Renderer panel > Shadows & Displacement Rollout

(page 3-114).

In 3ds Max, area lights are created and
supported by the MAXScript scripts,
light-mentalray_areaomni.ms and
light-mentalray_areaspot.ms. Both scripts

are found in the \stdplugs\stdscripts\ folder within
the program install directory. Because of this,
when you create an area light, you actually create
a target spot or omni light for which the mental
ray renderer uses the parameters on the Area
Light Parameters rollout. If you render with the
default scanline renderer, the light behaves like any
other target spot or omni light. (You can change
a light from one type to another using the Type
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drop-down list on the light’s General Parameters
rollout.)

For area lights rendered with the mental ray
renderer, you can still set and use other lighting
parameters, such as color, the Multiplier value,
the spotlight cone, and so on. Shadow maps are
an exception. The mental ray renderer ignores
the light’s local shadow map settings. Area lights
always use ray-traced shadows.

Tip: You can use a MAXScript utility to convert
standard 3ds Max light objects to area lights, as
described in this procedure (page 2-1298).

New Light Settings

The mental ray Indirect lllumination rollout
(page 2-1343) has been added to light objects
to support the mental ray renderer’s indirect
illumination effects of caustics (page 3-92) and
global illumination (page 3-93).

The mental ray Light Shader rollout (page 2-1345)
has been added so you can add mental ray light
shaders to light objects.

Important: To see the mental ray rollouts for lights, you
must use mental ray Preferences (page 3-837) to enable
mental ray extensions. These rollouts appear only on the
Modify panel. They don’t appear on the Create panel.

Camera Enhancements

On the Parameters rollout (page 2-1373), a “Depth
Of Field (mental ray)” choice has been added to
the Multi-Pass Effect drop-down list to support
the mental ray renderer’s depth-of-field effects.
To use this, turn on both Enable in the camera’s
Multi-Pass Effect group (default=off), and Depth
Of Field on the Render Scene dialog > Renderer
panel > Camera Effects rollout (page 3-101).

You can also assign mental ray lens, output,
and volume shaders to cameras. These controls
are also on the Render Scene dialog’s Camera
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Effects rollout. (This rollout also contains some
contour-shading controls.)

Note: When you use the mental ray renderer,
reflected or refracted light rays do not always
respect a camera’s clipping planes (set in the
Clipping Planes group of the Parameters rollout).
Also, large clipping-plane values can cause poor
quality in the rendering of shadow maps. To

fix this, narrow the clipping range or switch to
ray-traced shadows.

Material Editor Enhancements

The Material Editor works as it does with the
default scanline renderer. Certain materials and
maps, or some of their controls, aren’t supported
by the mental ray renderer; see 3ds Max Materials
in mental ray Renderings (page 3-83).

By default, the Material Editor sample slots use the
currently active renderer: typically this is either
the default scanline renderer or the mental ray
renderer. As of 3ds Max you assign the renderer
for sample slots by using the Render Scene dialog
> Common panel > Assign Renderer rollout (page
3-35).

When mental ray extensions are enabled (using
mental ray Preferences (page 3-837)) and the
mental ray renderer is active, the Material Editor
displays these additional mental ray features:

+ A mental ray Connection rollout (page 2-1461)
lets you add mental ray shaders to 3ds Max
materials.

When you click a material’s Type button, the
Material/Map Browser displays additional
mental ray materials (page 2-1543).

+ When you click a map or shader button, the
Material/Map Browser displays additional
mental ray shaders (page 2-1710).

Shaders are provided in shader library (MI) files
(page 3-972). Some shaders are customized
for 3ds Max, some are provided by the lume

library, and most are provided by mental
images libraries. Settings for the custom

3ds Max shaders are provided in this reference.
Settings for the third-party lume and mental
images shaders are provided in their own help
files. This reference links to those descriptions;
see Shaders in the LumeTools Collection (page
2-1713) and mental images Shader Libraries
(page 2-1712).

Processing Panel (mental ray
Renderer)

Rendering menu > Render > Render Scene dialog >
Processing panel

Main toolbar > Render Scene button > Render Scene
dialog > Processing panel

Note: The Processing panel appears only when the
mental ray renderer is the currently active renderer.

The Processing panel is an additional Render Scene
dialog (page 3-2) panel. It appears only when

the mental ray renderer (page 3-78) is active, and
its controls relate to managing how the renderer
operates. It also lets you generate diagnostic
renderings in pseudo color.
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The Processing panel contains three rollouts:

Translator Options Rollout (mental ray Renderer)
(page 3-119)

Diagnostics Rollout (mental ray Renderer) (page
3-123)

Distributed Bucket Rendering Rollout (mental ray
Renderer) (page 3-124)

mental ray Messages Window

Rendering menu > mental ray Message Window

The mental ray Messages window displays log
messages (other than debug messages) generated
by the mental ray renderer.

mental ray Messages Window
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Example of mental ray Messages window

Three status fields appear above the messages area:
* Num. CPUs—Shows the number of CPUs in use.

*  Num. threads—Shows the number of threads
being rendered.

+ mental ray version—Shows the current mental
ray renderer version, in detail.

The options beneath the messages area are
equivalent to options on the mental ray Preferences
dialog (page 3-837).

Information—When on, the mental ray renderer
generates information messages. Default=off.

This is equivalent to the preference, Show/Log
Information Messages.

Progress—When on, the mental ray renderer
generates progress messages. Default=oft.

This is equivalent to the preference, Show/Log
Progress Messages.

Debug (Output to File)—When on, the mental ray
renderer generates debug messages. Default=off.

This is equivalent to the preference, Log Debug
Messages (To File).

Note: Debug messages are never displayed by the
Messages Window. They are numerous, and would
make it difficult to find or read other messages.

Open on Error—When on, the Messages Window is
displayed if the mental ray renderer logs an error
message. Default=off.
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This is equivalent to the preference, Open Message
Window On Error.

Clear—Click to clear all messages from the
messages area.

mental ray Concepts

These topics describe what the mental ray renderer
can do, and explain how it accomplishes these
effects. For more technical detail about mental
ray capabilities, see the mental ray manual,
Programming mental ray, and Rendering with
mental ray, book 1, by Thomas Driemeyer (New
York: Springer Verlag, 1999).

See also

Ray-Traced Reflections and Refractions with the
mental ray Renderer (page 3-88)

Shadows with the mental ray Renderer (page 3-89)

Motion Blur with the mental ray Renderer (page
3-89)

Depth of Field with the mental ray Renderer (page
3-90)

Caustic Lighting Effects (page 3-92)

Global Illumination with the mental ray Renderer
(page 3-93)

mental ray Volume Shading (page 3-95)
mental ray Displacement (page 3-96)
mental ray Contour Shading (page 3-96)

Ray-Traced Reflections and
Refractions with the mental ray
Renderer

The mental ray renderer can generate reflections
and refractions by ray tracing. Ray tracing traces
the path of rays sampled from the light source.
Reflections and refractions generated this way are
physically accurate.

Ray-traced reflections and Refractions

To reduce the time required to generate reflections
and shadows, rays are limited by trace depth. Trace
depth limits the number of times a ray can be
reflected, refracted, or both.

You can turn off ray tracing. In this case, the
mental ray renderer uses scanline rendering
only. Turning off ray tracing makes the controls
for all the effects that are specific to mental ray
unavailable in the Renderer’s rollouts.

Ray tracing uses one of two ray-trace acceleration
methods (page 3-1000).

You enable ray tracing and set trace depth in the
Render Scene dialog > Renderer panel > Rendering
Algorithms rollout (page 3-116).



Shadows with the mental ray
Renderer

The mental ray renderer can generate shadows
by ray tracing. Ray tracing traces the path of
rays sampled from the light source. Shadows
appear where rays have been blocked by objects.
Ray-traced shadows have sharp edges.

Ray-traced shadows

Turning off caustics makes the outlines of shadows in this
scene easier to see.

You can tell the mental ray renderer to use
shadow maps (page 3-1011) instead of ray-traced
shadows. This can improve performance at a cost
of accuracy.

Shadow controls are on the Render Scene Dialog >
Renderer panel > Shadows & Displacement rollout
(page 3-114).

Shadow Generators and the mental ray
Renderer

Light objects in 3ds Max let you choose a shadow
generator: Ray Traced, Advanced Ray Traced,
Shadow Map, and so on. Because the mental
ray renderer supports only two kinds of shadow
generation, ray tracing and shadow maps, some
of the 3ds Max shadow generators aren’t fully
supported.

Shadows with the mental ray Renderer

In 3ds Max, a special shadow generator type,
mental ray Shadow Map, is provided to support
the mental ray renderer. If shadows are enabled
(on the Shadows & Displacement rollout (page
3-114) of the Render Scene dialog) but shadow
maps are not enabled, then shadows for all lights
are generated using the mental ray ray-tracing
algorithm. If shadow maps are enabled, then
shadow generation is based on each light’s choice
of shadow generator:

+ mental ray Shadow Map—Shadows are
generated using the mental ray shadow-map
algorithm.

+ Shadow Map—Settings on the Shadow
Parameters rollout are translated into a mental
ray equivalent before shadows are generated.
The quality of shadows generated this way
might not always meet expectations.

* AreaShadows, Advanced Ray Traced Shadows, or
Ray Traced Shadows—Shadows are generated
using the mental ray ray-tracing algorithm.

Motion Blur with the mental ray
Renderer

Motion blur is a way to enhance the realism of

a rendered animation by simulating the way a
real-world camera works. A camera has a shutter
speed, and if significant movement occurs during
the time the shutter is open, the image on film is
blurred.
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Motion blur added to rendering of an animated wheel as it
speeds up and rolls forward

To render motion blur with the mental ray
renderer, you must turn on ray tracing (the Ray
Trace parameter) on the Render Scene dialog >
Renderer panel > Rendering Algorithms rollout
(page 3-116).

The mental ray renderer uses a Shutter parameter
to control motion blur. This simulates the shutter
speed of a camera. At 0.0, there is no motion
blurring. At 1.0, the maximum amount of motion
blurring occurs. Values between zero and one
adjust the amount of motion blur. The closer to
1.0, the greater the blurring.

You turn on motion blur and adjust shutter speed
on the Render Scene Dialog > Renderer panel >
Camera Effects rollout (page 3-101).

If you render using shadow maps (page 3-1011),
then by default mental ray applies motion blur

to these as well. See the Render Scene dialog >
Renderer panel > Shadows & Displacement rollout
(page 3-114).

Tip: mental ray motion blur is not recommended
for use with particle systems, as this can increase
rendering time considerably. Use a Particle MBlur
map (page 2-1676) instead.

Note: Motion blur with the mental ray renderer
does not always follow curving trajectories.
Increasing the value of Motion Segments can help,

but this works better for rotary motion than for
traveling motion.

Depth of Field with the mental ray
Renderer

Depth of field is a way to enhance the realism of
a rendering by simulating the way a real-world
camera works. With a broad depth of field, all or
nearly all of a scene is in focus. With a narrow
depth of field, only objects within a certain
distance from the camera are in focus.

Scene rendered using no depth of field

All apples are equally in focus.

Same scene using depth of field to control focus

The middle apple is clearer than the other two.



To render depth-of-field effects with mental ray,
ray tracing (the Ray Trace toggle) must be enabled
on the Render Scene dialog > Renderer panel >
Rendering Algorithms rollout (page 3-116). You
must also enable depth of field for the camera:

in the camera’s Multi-Pass Effect group, choose
“Depth Of Field (mental ray)” as the depth-of-field
type. (If you choose the scanline renderer’s Depth
Of Field option, the rendering that results can be
out of focus.)

The mental ray renderer uses the camera’s target
distance and f-Stop parameters to control the
depth-of-field effect.

The camera’s target distance determines the focus
plane. The focus plane is the distance from the
camera at which the scene is completely in focus.

Focus plane in relation to a camera

Here it is set to the middle apple, as in the previous renderings.

Depth of Field with the mental ray Renderer 91

Focus plane in relation to a camera

Here it is set to the nearest apple, as in the renderings that
follow.

The f-stop controls the amount of blurring at
distances other than the focus plane distance. In
areal-world camera, the f-stop measures the size
of the lens’s aperture. The lower the f-stop value,
the larger the aperture and the narrower the depth
of field. So increasing the f-stop value broadens
the depth of field, and decreasing the f-stop value
narrows the depth of field.
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Decreasing the f-stop to narrow depth of field

Focal plane set at the nearest apple, and f-stop set to 0.1.

Increasing the f-stop to broaden depth of field

Focal plane in same location, f-stop increased to 1.0.

You set the f-Stop in the camera’s Depth Of Field
rollout. See Depth of Field Parameter (mental ray
Renderer) (page 2-1383).

Note: For Perspective viewports, which have no
camera, the Render Scene dialog > Renderer panel
> Camera Effects rollout (page 3-101) has explicit
Focus Plane and f-Stop settings.

Caustic Lighting Effects

Caustics are the effects of light cast onto an object
via reflection off or refraction through another
object.

Reflective caustics added to swimming pool

To calculate caustics, the mental ray renderer uses
the photon map technique (page 3-994). (Ray
tracing can’t generate accurate caustics, and they
aren’t provided by the default scanline renderer.)

You enable caustics on the Render Scene dialog >
Indirect Illumination panel > Caustics And Global
Illumination rollout (page 3-106). In addition, you
must designate:

+ Which light objects can create caustics.

+ Which renderable objects can generate caustics.
+  Which renderable objects can receive caustics.
The settings for generating and receiving caustics

are on the Object Properties dialog > mental ray
Panel (page 1-126).



Global lllumination with the mental ray Renderer

Refractive caustics rendered with the default of Radius turned Radius value increased to 2.5.
off.

Radius size is based on scene extents; specifically, 1/100 the
radius of the full scene.

Filter type changed to Cone.

Photon count increased to 50,000 (in Global Light Properties

} group) for greater detail in the caustics.
Radlius value explicitly set to 1.0

Global Illumination with the
mental ray Renderer

Global illumination enhances the realism of a
scene by simulating radiosity, or the interreflection
oflight (other than caustics (page 3-92)) in a scene.
It generates such effects as "color bleeding,"” where
for example, a white shirt next to a red wall will
appear to have a slight red tint.
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Same scene with global illumination

Global illumination made smoother by final gather

To calculate global illumination, the mental ray
renderer uses the photon map technique (page
3-994).

Important: The mental ray renderer generates global
illumination without requiring you to generate a
radiosity solution. A photon map is a model of global
illumination in its own right.

Note: In order to use global illumination in mental
ray, the photons must be able to bounce among
two or more surfaces. This can be accomplished
by having a single object with some concavity in
its surface that’s exposed to the light source, or at
least two objects, and at least one object must be
set to receive global illumination (see mental ray
Panel (Object Properties Dialog) (page 1-126)).
Otherwise you'll receive error messages and no
photons will be stored.

Using a photon map can cause rendering artifacts
such as dark corners and low-frequency variations
in the lighting. You can reduce or eliminate

these artifacts by turning on final gathering (page
3-940), which increases the number of rays used
to calculate global illumination.

You enable global illumination and final gathering
on the Render Scene dialog > Indirect Illumination
panel > Caustics And Global Illumination rollout
(page 3-106). In addition, you must designate:

+ Which light objects can generate global
illumination.

+ Which renderable objects can generate global
illumination.

+ Which renderable objects can receive global
illumination.

The settings for generating and receiving global
illumination are on the Object Properties dialog >
mental ray Panel (page 1-126).



mental ray Volume Shading

Volume shading shades a three-dimensional
volume, rather than a surface. Typically, volume
shaders provide atmospheric effects such as mist
and fog.

Model rendered with no volume effect

Same model rendered in mist

Mist applied as a camera volume shader; realistic falloff on

There are two ways to assign a volume shader:
+ To acamera

This effectively makes the entire scene a single
volume.

« To a material

This makes a volume out of objects to which
the material is applied.

mental ray Volume Shading

Usually when you assign a volume shader

to a material, you want to make its surface
transparent so the shading within the volume is
visible. You can do this with the mental images
Transmat shader.

To assign a volume shader to a camera, use the
Render Scene dialog. To assign a volume shader
to a material, use the material’s Volume shader
component. This component is found on the
mental ray Connection rollout (page 2-1461), and
in the mental ray material (page 2-1544) itself. See
the “Procedures” that follow.

Procedures

To apply volume shading to a camera:

=
1. !l On the Render toolbar, click Render

Scene.

If the active renderer is not already the mental
ray renderer, go to the Common panel, and

on the Assign Renderer rollout, click the “..”
button for the Production renderer. A Choose
Renderer dialog is displayed. Highlight “mental

ray Renderer” in the list, and then click OK.

2. Click the Renderer tab to go to the Renderer
panel. On the Camera Effects rollout, find the
Camera Shaders group, and click Volume.
The Material/Map Browser (page 2-1412) is
displayed.

3. Choose a volume shader from the list in the
Browser, and then click OK.

To apply volume shading to an object:

1. Choose Customize > Preferences. Go to the
mental ray panel, and turn on Enable Mental
Ray Extensions.

=

2. o On the Render toolbar, click Render
Scene.
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If the active renderer is not already the mental
ray renderer, go to the Common panel, and

on the Assign Renderer rollout, click the “..”
button for the Production renderer. A Choose
Renderer dialog is displayed. Highlight “mental

ray Renderer” in the list, and then click OK.

Leave the Render Scene dialog open, or
minimize it.

8
3. Open the Material Editor. Use the mental

ray Connection rollout (page 2-1461) to assign a
volume shader to the Volume component.

Another technique would be to use the mental
ray material (page 2-1544), and assign a shader
to the Volume component.

4, |E Also on the mental ray Connection rollout,
click to unlock the Surface component. Click
the button and use the Browser to assign the
Transmat (physics) shader to the surface.

(If you are using the mental ray material,
you don’t need to first unlock the Surface
component.)

5. Apply the material to objects you wish to use as
shaded volumes.

mental ray Displacement

Displacement shading with the mental ray
renderer is similar to displacement mapping (page
2-1511) of standard materials. One advantage
of using mental ray displacement is that the
additional polygons of displaced surfaces are
stored only in the mental ray scene database, not
in your 3ds Max scene, so they do not increase
the memory requirements of your scene, except
at render time. This can be a big improvement
in performance over displacement mapping with
standard materials and the scanline renderer.

Procedure
To add displacement to a mental ray rendering:

1. Choose Customize > Preferences. Go to the
mental ray panel, and turn on Enable Mental
Ray Extensions.

=
2. El On the Render toolbar, click Render

Scene.

If the active renderer is not already the mental
ray renderer, go to the Common panel, and

on the Assign Renderer rollout, click the “..”
button for the Production renderer. A Choose
Renderer dialog is displayed. Highlight “mental

ray Renderer” in the list, and then click OK.

Leave the Render Scene dialog open, or
minimize it.

33

4. |E On the mental ray Connection rollout,
click to unlock the Displacement component.
Click the button and use the Browser to assign
a displacement shader to the surface.

Open the Material Editor.

Warning: This overrides any displacement assigned
to the base material as a standard map.

Another technique would be to use the mental
ray material (page 2-1544), and assign a shader
to the Displacement component. (If you are
using the mental ray material, you don’t need to
first unlock the Displacement component.)

5. Apply the material to objects you wish to show
the displacement.

mental ray Contour Shading

Contour shading lets you render vector-based
contour lines. Contours are similar to the ink
component of the Ink ’n Paint material.



mental ray Contour Shading

Model with contours added to the rendering

Simple contour shader

You add contour rendering by assigning one of
the contour shaders to the Contour component

of a material. (This component is found on the
mental ray Connection rollout (page 2-1461) and
on the mental ray material’s Advanced Shaders
rollout (page 2-1548)). Then when you render, use
the Camera Effects rollout (page 3-101) to enable
contours.

On the Camera Effects rollout, additional shaders
can modify the contours, or control how they are
rendered. For example, if you assign a Contour
Only shader to the Contour Output component,
the rendering consists of just the contours, and not
the shaded model.

Rendering of the model’s contours only

Contours Only output shader, background set to white

Note: Contour shading does not work with
distributed bucket rendering.

Procedure
To add contours to a mental ray rendering:

1. Choose Customize > Preferences. Go to the
mental ray panel, and turn on Enable Mental
Ray Extensions.

/1
2. El On the Render toolbar, click Render

Scene.

If the active renderer is not already the mental
ray renderer, go to the Common panel, and

on the Assign Renderer rollout, click the “..”
button for the Production renderer. A Choose
Renderer dialog is displayed. Highlight “mental

ray Renderer” in the list, and then click OK.

Leave the Render Scene dialog open, or
minimize it.

3. gl Open the Material Editor. For the

materials of objects you want to render with
contours, use the mental ray Connection rollout
(page 2-1461) to assign a shader to the Contour
component.
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Another technique would be to use the mental Tip: Do not assign Minimum and Maximum
ray material (page 2-1544), and assign shaders the same value.

to both the Surface and Contour components.

. . To use high sampling for final renderings:

Tip: The Simple contour shader renders uniform 9 pling 9

lines whose color and width you can control. + Increase the Minimum and Maximum values to
The other contour shaders provide variant 4 and 16, respectively, or to higher values.
contour styles with more direct user controls. Tip: Do not assign the same value to both

4, On the Render Scene dialog, go to the Renderer Minimum and Maximum.

panel. On the Camera Effects rollout, turn on

Enable in the Contours group. To view the pattern of sampling:

To simply add contour lines to a rendering, +  On the Diagnostics rollout (page 3-123), choose

leave the shaders in the Camera Effects rollout Sampling Rate, then render the scene.

set to their defaults. For other options, see Instead of rendering the image, mental ray

Camera Effects Rollout (mental ray Renderer) draws a diagram that shows the range of applied

(page 3-101). sampling values. White lines indicate edges in
the scene, where the mental ray renderer took
the maximum number of samples. If fractional
sample limits are used (sampling down), lighter
dots indicate the higher value while darker dots

mental ray Renderer indicate the lower value.

R OI | outs To assist with analysis, View Samples also draws
red lines around each bucket, or separately
rendered block.

Sampling Quality Rollout (mental When the Minimum and Maximum number

ray Renderer) of samples are equal, the diagram shows all
buckets as white.

Rendering menu > Render > Render Scene dialog >
Renderer panel > Sampling Quality rollout
Interface
Main toolbar > Render Scene > Render Scene dialog > - -
Renderer panel > Sampling Quality rollout E Sampling Guality |
— Samples per Pixel Filter
Note: The Renderer panel appears only when the mental Minimum: {174 | Type: Bow -
ray renderer is the currently active renderer. [ e j hidth: Mo ﬂ
Height: |1.D =
The controls in this rollout affect how the mental :
d f lin ( aoe 3_1005) — Spatial Contrazt
ray renderer performs sampling (pag . RITET 2|6 [iET 2la 0o 2aim 2 I
r Olpti
Procedures .
¥ Lock Samples Bucket'width: [48 2
To use low sampling for previews: I~ Jitter Bucket Order: |Hibert (best] =
+  Leave the Minimum and Maximum values at Frame Buffer Type: | Integer (16 bits per channel) 7|

their default settings of 1/4 and 4, or reduce
them to 1/16 and 1/4.
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Samples per Pixel group
Set the minimum and maximum sample rate.

Minimum—Sets the minimum sample rate. The
value represents the number of samples per pixel.
A value greater than or equal to 1 indicates that
one or more samples are computed per pixel.

A fractional value indicates that one sample is
computed for every N pixels (for example, 1/4
computes a minimum of one sample for every four
pixels). Default=1/4.

Maximum—Sets the maximum sample rate. If
neighboring samples find a difference in contrast
that exceeds the contrast limit, the area containing
the contrast is subdivided to the depth specified by
Maximum. Default=4.

The values of the Minimum and Maximum lists
are "locked" together so that the value of Minimum
can’t exceed the value of Maximum.

Filter group

Filter type—Determines how multiple samples
are combined into a single pixel value. Can be
set to Box, Gauss, Triangle, Mitchell, or Lanczos.
Default=Box.

Tip: For most scenes the Mitchell filter gives the
best results.

+ Box filter: Sums all samples in the filter area
with equal weight. This is the quickest sampling
method.

+ Gauss filter: Weights the samples using a Gauss
(bell) curve centered on the pixel.

Triangle filter: Weights the samples using a
pyramid centered on the pixel.

+ Mitchell filter: Weights the samples using a
curve (steeper than Gauss) centered on the
pixel.

+ Lanczos filter: Weights the samples using a
curve (steeper than Gauss) centered on the

Sampling Quality Rollout (mental ray Renderer)

pixel, diminishing the effect of samples at the
edge of the filter area.

Width and Height—Specify the size of the filtered
area. Increasing the value of Width and Height
can soften the image, however it will increase
rendering time.

Default=Depends on the Filter type you choose:

+ Box filter: Width=1.0, Height=1.0

+ Gauss filter: Width=3.0, Height=3.0
Triangle filter: Width=2.0, Height=2.0

+ Mitchell filter: Width=4.0, Height=4.0

+ Lanczos filter: Width=4.0, Height=4.0

Spatial Contrast group

This control sets the contrast value used as
thresholds to control sampling. Spatial contrast
applies to each still image.

If neighboring samples in a frame differ by more
than this color, the mental ray renderer does
recursive supersampling (that is, more than one
sample per pixel), up to the depth specified by the
Maximum samples per pixel value. Increasing the
Spatial Contrast values decreases the amount of
sampling done, and can speed the rendering of a
scene at the cost of image quality.

R, G, B—Specify the threshold values for the
red, green, and blue components of samples.
These values are normalized, and range

from 0.0 to 1.0, where 0.0 indicates the color
component is fully unsaturated (black, or 0 in
eight-bit encoding) and 1.0 indicates the color
component is fully saturated (white, or 255 in
eight-bit encoding). Default=(0.051, 0.051,
0.051).

+  A—Specifies the threshold value for the
alpha component of samples. This value
is normalized, and ranges from 0.0 (fully
transparent, or 0 in eight-bit encoding) to 1.0
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(fully opaque, or 255 in eight-bit encoding).
Default=0.05.

+  Color swatch—Click to display a Color Selector
(page 1-161) to let you specify the R, G, and B
threshold values interactively.

Options group

Lock Samples—When on, the mental ray renderer
uses the same sampling pattern for every frame
of an animation. When off, the mental ray
renderer introduces a quasi-random (Monte
Carlo) variation in the sample pattern from frame
to frame. Default=on.

Varying the sample pattern reduces rendering
artifacts in animations.

Jitter—Introduces a variation into sample
locations; see Sampling (page 3-1005). Turning on
Jitter can help reduce aliasing. Default=off.

Bucket Width—Determines the size of each bucket
in pixels. Range=4 to 512 pixels. Default=48
pixels.

To render the scene, the mental ray renderer
subdivides the image into rectangular sections, or
“buckets.” Using a smaller bucket size causes more
image updates to be generated during rendering.
Updating the image consumes a certain amount
of CPU cycles. For scenes with little complexity,
smaller buckets can increase the rendering time,
while larger buckets can make things render faster.
For more complex scenes, the reverse is true.

Bucket Order—Lets you specify the method by
which mental ray chooses the next bucket. If you
are using placeholders or distributed rendering,
use the default Hilbert order. Otherwise, you can
choose a method based on how you prefer to see
the image appear as it renders in the rendered
frame window.

+ Hilbert (best)—(The default.) The next bucket
chosen is the one that will trigger the fewest
data transfers.

Tip: Always use Hilbert order when you use
placeholders (see the Translator Options rollout
(page 3-119)) or distributed rendering (see
the Distributed Bucket Rendering rollout (page
3-124)).

+  Spiral—The buckets begin at the center of the
image, and spiral outward.

+ Left toright—Buckets are rendered in columns,
from bottom to top, left to right.

+ Right to left—Buckets are rendered in columns,
from bottom to top, right to left.

»  Top-down—Buckets are rendered in rows, from
right to left, top to bottom.

+ Bottom-up—Buckets are rendered in rows, from
right to left, bottom to top.

Frame Buffer Type—Lets you choose the bit depth
of the output frame buffer:

+ Integer (16 bits per channel)—Outputs 16 bits
per channel of color information. This is the
default output format.

* Floating-Point (32 bits per channel)—Outputs
32 bits per channel of color information. This
method supports high-dynamic-range imagery
(HDRI).
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2. Set the Focus Plane distance to the range at

Camera Effects Rollout (mental ray which you want objects to be clearly in focus.

Renderer) 3. Decrease the f-Stop value to narrow the depth
i e & el S Rl S ¢kl S of field, or increase the f-Stop value to broaden
Renderer panel > Camera Effects rollout the depth of field.
Main toolbar > Render Scene > Render Scene dialog > You might need to experiment with f-Stop
fRicsScnstgc el ecleon values to get the effect you want. If you have
Note: The Renderer panel appears only when the mental trouble getting good results with f-Stop, use
ray renderer is the currently active renderer. the drop-down list to change the method to

In Focus Limits, then adjust the Near and Far
values to enclose the region of the scene you
want to be clearly in focus.

The controls in this rollout are for the camera
effects depth of field (page 3-90) and motion blur
(page 3-89), as well as for contour shading (page

3-96) and adding camera shaders. 4. Render the scene.

To use motion blur:
Procedures

1. Select each object you want to be blurred by

To use depth of field for a Camera view: . . . .
P motion, right-click and choose Properties,

1. On the camera’s Parameters rollout, in the then on the Object Properties dialog > General
Multi-Pass Effect group, turn on Enable and panel, make sure that in the Motion Blur group,
choose Depth Of Field (mental ray). Enable is turned on and Object is chosen.

2. Set the camera’s target distance to the range at The mental ray renderer wor’t generate motion
which you want objects to be clearly in focus. blur if Image is the chosen type.

For a Target camera, you can select the 2. On the Render Scene dialog, go to the Renderer
camera’s target object and move it. For a Free panel > Camera Effects rollout, and in the
camera, you adjust the Target Distance on the Motion Blur group turn on Enable.

Parameters rollout. . ,
Note: With the mental ray renderer, don’t use

3. On the Camera’s Depth Of Field rollout, Motion Blur under the Multi-Pass Effect group
decrease the f-Stop value to narrow the depth of a camera’s Parameters rollout.
of field, or increase the f-Stop value to broaden .
3. Increase the Shutter value to increase the
the depth of field.

blurriness caused by motion blur.
You might need to experiment with f-Stop

values to get the effect you want. 4. On the Render Scene dialog, go to the

Rendering Algorithms rollout, and make sure
4. Render the scene. Ray Trace is turned on.

To use depth of field for a Perspective view: Motion blur is not rendered when the mental

) ray renderer uses scanlines only.
1. On the Render Scene dialog, go to the Renderer

panel > Camera Effects rollout, and in the
Depth Of Field (Perspective Views Only) group,
turn on Enable.

5. Render the scene.
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To render with contours:

1. Use the mental ray Connection rollout to assign
a contour shader to an object’s material.

The mental ray material also lets you assign a
contour shader.

2. Onthe Render Scene dialog > Renderer panel >
Camera Effects rollout, in the Contours group,
turn on Enable.

3. Change the contour output shader if you so
desire.

Note: By default, only one contour contrast
and store shader are provided with 3ds Max.
You can adjust the contour contrast shader’s
settings; the contrast store shader has no
parameters.

4, Render the scene.

To change a contour output shader:

Note: By default, only one contour contrast and
store shader are provided with 3ds Max. You can
adjust the contour contrast shader’s settings; the
contour store shader has no parameters.

1. Click the button for the Contour Output shader.
The Material/Map Browser is displayed.

2. Choose a contour output shader from the
Browser list, and then click OK.

To assign a camera shader:

1. Click the button for a camera Lens, Output, or
Volume shader.

The Material/Map Browser is displayed.

2. Choose a shader from the Browser list, and
then click OK.

To adjust the settings for a contour or camera shader
assigned on this rollout:

]
1. ﬁl Open the Material Editor.

If you need to, arrange the open dialogs so you
can see the Material Editor and the Render
Scene dialog at the same time.

. Drag the shader button from the Render Scene

dialog to an unused sample slot in the Material
Editor.

An Instance (Copy) Map dialog is displayed. Be
sure to choose Instance, and then click OK.

If you don’t choose Instance, changes you make
to the shader settings in the Material Editor
won't have any effect on the Render Scene
dialog.

Tip: If you forgot to choose Instance, change the
shader settings as you choose, and then drag
the shader’s sample slot or its Type button back
to the button in the Render Scene dialog, to
update the Render Scene dialog’s copy of the
shader.

The Material Editor displays the shader’s
parameters rollout.

. Adjust the parameters.
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Motion Blur group

Tip: mental ray motion blur is not recommended
for use with particle systems, as this can increase
rendering time considerably. Use a Particle MBlur
map (page 2-1676) instead.

Note: Motion blur with the mental ray renderer
does not always follow curving trajectories.
Increasing the value of Motion Segments can help,
but this works better for rotary motion than for
traveling motion.

The Toggle (lower-right) quad of the rendering
quad menu ( Ctrl+Alt Jright-click) has a Motion
Blur toggle for a single, selected object. You can
turn on Motion Blur for lights and cameras:
moving lights and cameras can generate motion
blur when rendered with mental ray.

Enable—When on, the mental ray renderer
calculates motion blur (page 3-89). Default=oft.

Camera Effects Rollout (mental ray Renderer)

Blur All Objects—Applies motion blur to all
objects, regardless of their object property setting.
Default=on.

Shutter Duration (frames)—Simulates the shutter
speed of a camera. At 0.0, there is no motion
blurring. The greater the Shutter Duration value,
the greater the blurring. Default=0.5.

Shutter Offset (frames)—Sets the beginning of the
motion-blur effect relative to the current frame.
The default value, 0.0, centers the blurring around
the current frame for a photorealistic effect.
Default=-0.25.

Motion Segments—Sets the number of segments
for calculating motion blur. This control is for
animations. If motion blur appears to be tangential
to the actual motion of an object, increase the
Motion Segments value. Larger values result in
more accurate motion blur, at a cost of rendering
time. Default=1.

Time Samples—When the scene uses motion

blur, controls the number of times the material is
shaded during each time interval (set by Camera
Effects rollout (page 3-101) > Motion Blur group >
Shutter). Range=0 to 100. Default=5.

By default, the material is shaded only once, and
then blurred. If the material changes rapidly
during the shutter interval, it might be useful

to increase this value, in order to obtain more
accurate motion blur. Rapid changes in reflections
or refractions might require a higher Time Samples
value.

Note: When Rendering Algorithms rollout > Use
Fast Rasterizer is on, the label for this parameter
changes to Time Samples (Fast Rasterizer) to
indicate that this version of Time Samples is now
in effect. The default value for the Fast Rasterizer
version of Time Samples is 1, and the range is 1
to 128. If you change the value for either version,
the software remembers the changed setting when
you switch.
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Note: In previous versions of the software, this
parameter was located on the Sampling Quality
rollout, as the Contrast group > Temporal settings.

Contours group

These controls enable contours, and let you use
shaders to adjust the results of a contour shader.
You assign the primary contour shader to the
Contour component of the mental ray Connection
rollout (page 2-1461) or a mental ray material (see
Advanced Shaders Rollout (mental ray Material)
(page 2-1548)).

Note: Contour shading does not work with
distributed bucket rendering.

Enable—When on enables rendering of contours.
Default=oft.

Click a button to change a shader assignment for
adjusting contours. A default is already assigned to
the three components, as the button labels indicate.

Contour Contrast—The contour contrast
component can be assigned the following shader:

Shader Library

Contour Contrast Function  contour

Levels

Contour Store—This component stores the data on
which contours are based. It can be assigned the
following shader, which has no parameters to set:

Shader Library

Contour Store Function contour

Contour Output—The contour output component
can be assigned one of these shaders:

To adjust the settings for a shader assigned to one
of these components, drag the shader’s button to
an unused Material Editor sample slot. Be sure to
choose Instance when prompted to use an instance
or a copy. (If you edit a copy of the shader, you will
have to drag the sample slot back to the shader
button on the Camera Effects rollout before you
see any changes take effect.)

Camera Shaders group

These controls let you assign mental ray camera
shaders. Click a button to assign a shader to that
component. After a shader is assigned, its name
appears on the button. Use the toggle on the
left to temporarily disable a shader that has been
assigned.

Lens—Click to assign a lens shader. This
component can be assigned one of these shaders:

Shader Library
Distortion lume
Night lume
Shader List (page 2-1723) 3ds Max
Wrap Around lume

Output—Click to assign a camera output shader.

Warning: No camera output shaders are provided with
3ds Max. This option is provided for users who have
access to camera shaders via other shader libraries or
custom shader code.

Volume—Click to assign a volume shader to the
camera. These are the volume shaders you can
assign:

Shader Library

Shader Librar
y Beam lume

Contour Composite contour ;

Material to Shader (page 3ds Max
Contour Only contour 2-1723)
Contour PS (PostScript) contour Mist lume

Parti Volume physics
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Shader Library
Shader List (page 2-1723) 3ds Max
Submerge lume

Note: You can also assign Volume shaders to the
Volume component of the mental ray Connection
rollout (page 2-1461) and the mental ray material
(see Material Shaders Rollout (mental ray Material)
(page 2-1544)).

Depth of Field (Perspective Views Only) group

These controls are comparable to the
depth-of-field controls for cameras. They apply
only to Perspective viewports. You can render
depth-of-field effects for either Camera or
Perspective views. Depth-of-field effects don’t
appear when you render orthographic viewports.

For a Perspective view, use the controls in this
group. For a Camera view, choose “Depth Of Field
(mental ray)” as the multi-pass rendering effect,
then adjust the f-Stop setting. See Depth of Field
Parameter (mental ray Renderer) (page 2-1383).

Enable—When on, the mental ray renderer
calculates depth-of-field (page 3-90) effects when
rendering a Perspective view. Default=off.

[method drop-down list}—Lets you choose
the method for controlling depth-of-field.
Default=f-Stop.

+  f-Stop—Controls depth-of-field with the f-Stop
setting.

In Focus Limits—Controls depth-of-field with
the Near and Far values.

In most cases, the f-Stop method is easier to use.
The In Focus Limits method can help when the
scale of objects in the scene makes it difficult to
control depth of field using the f-Stop value alone.

Focus Plane—For Perspective viewports, sets
the distance from the camera, in 3ds Max

Camera Effects Rollout (mental ray Renderer)

units, at which the scene is completely in focus.
Default=100.0.

For Camera viewports, the focus plane is set by the
camera’s target distance.

f-Stop—When f-Stop is the active method, sets the
f-stop for use when you render Perspective views.
Increasing the f-stop value broadens the depth of
field, and decreasing the f-stop value narrows the
depth of field. Default=1.0.

The f-Stop can have a value less than 1.0. This is
not realistic in terms of an actual camera, but it

can help you adjust the depth of field for scenes

whose scale does not use realistic units.

Near and Far—When In Focus Limits is the active
method, these values set the range, in 3ds Max
units, within which objects are in focus. Objects
lose focus when they are closer than the Near value
or farther than the Far value. These values are
approximate, because the transition from in-focus
to out-of-focus is gradual, not abrupt.

Perzpective Wiews Qnly:

Iln Focus Limits vI
Near:lElEl.El i’

Focus F'Iane:I'IEIEI.EI i’
Far [110.0° 2]

The Near and Far values are related to each other
and to the value of Focus Plane. Changing the
value of Near changes Far as well, and vice versa.
Specifically, if

H = Hyperfocal distance, the Focus Plane value at
which the Far limit becomes infinity

D = The Focus Plane distance
D = The Near distance

D, = The Far distance

Then

D =HD/(H +D)
D;=HD/(H - D)
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Caustics and Global Illumination
Rollout (mental ray Renderer)

Rendering menu > Render > Render Scene dialog
> Indirect lllumination panel > Caustics and Global
Illumination rollout

Main toolbar > Render Scene > Render Scene dialog
> Indirect lllumination panel > Caustics and Global
Illumination rollout

Note: The Indirect lllumination panel appears only when
the mental ray renderer is the active renderer.

The controls in this rollout are for the effects of
caustics (page 3-92) and global illumination (page
3-93).

Procedures

To render with caustics:

1.

Select each object you want to generate caustics,
either by reflection or refraction. Right-click
and choose Properties, then on the mental ray
panel of the Object Properties dialog, turn on
Generate Caustics.

Objects receive caustics by default. If you think
this value might have changed for the objects
you want to receive caustics, use those objects’
Object Properties dialog to make sure Receive
Caustics is turned on. Also, to speed rendering
time, you might want to turn off Receive
Caustics for those objects that don’t need to
show them.

In the Render Scene dialog, go to the Caustics
And Global Illumination rollout and turn on
Caustics.

. Adjust the caustics parameters to get the effect

you want.

Render the scene.

To render with global illumination:

1.

Select each object you want to generate
global illumination. Right-click and choose

w

4.

Properties, then on the mental ray panel of the
Object Properties dialog, turn on Generate
Global Illumination.

Objects receive global illumination by default. If
you think this value might have changed for the
objects you want to receive global illumination,
use those objects’ Object Properties dialog

to make sure Receive Global Illumination is
turned on. Also, to speed rendering time,

you might want to turn off Receive Global
Mlumination for those objects that don’t need it.

In the Render Scene dialog, go to the Indirect
Hlumination panel > Caustics And Global
Hlumination rollout and turn on Global
Hlumination.

Adjust the global illumination parameters to
get the effect you want.

For the final rendering, turn on Final Gather as
well as Global Illumination. See Final Gather
Rollout (mental ray Renderer) (page 3-111).

Render the scene.
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Caustics group

Important: For caustics to render, you must also make
sure to set up these other conditions in your scene:

+ At least one object must be set to generate
caustics. This is off by default.

+ At least one object must be set to receive
caustics. This is on by default.

+ At least one light must be set to generate
caustics. This is off by default.

The settings for generating and receiving caustics
are located on the Object Properties dialog >
mental ray Panel (page 1-126).

Enable—When on, the mental ray renderer
calculates caustics effects. Default=off.

Multiplier/color swatch—Use these to control
the intensity and color of the indirect light
accumulated by caustics. The defaults, 1.0 and
white, produce physically correct rendering.

This is useful for adjusting the contribution of the
caustics effect, thus improving the quality of an
image.

Maximum Num. Photons per Sample—Sets how
many photons are used to compute the intensity of
the caustic. Increasing this value makes caustics
less noisy but also more blurry. Decreasing this
value makes caustics more noisy but less blurry.
The larger the Samples value, the greater the
rendering time. Default=100.

Tip: To preview a caustic, set Samples to 20, then
increase the value for a final rendering.

Maximum Sampling Radius—When on, the spinner
value sets the size of photons. When off, each
photon is calculated to be 1/100 of the radius

of the full scene. Maximum Sampling Radius
default=off; value default=1.0.

In many cases, the default photon size
(Radius=off) of 1/100 the scene size gives useful
results. In other cases, the default photon size
might be too large or too small.

When photon reflections overlap, the mental ray
renderer uses sampling to smooth them together.
Increasing the number of samples increases

the amount of smoothing and can create more
natural-looking caustics. When photons have a
small radius and don’t overlap, the Samples setting
has no effect. Low Radius values with a large
number of photons result in dotty caustics.
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Filter—Sets the filter to use for sharpening caustics.

Can equal Box, Cone, or Gauss. The Box option
requires less rendering time. The Cone option
makes caustics appear sharper. Default=Box.

The Gauss filter uses a Gauss (bell) curve, and can
be smoother than the Cone filter.

Filter Size—Controls the sharpness of caustics
when you choose Cone as the caustic filter. This
value must be greater than 1.0. Increasing the
value makes caustics more blurry. Decreasing
the value makes caustics sharper, but also slightly
more noisy. Default=1.1.

Note: In previous versions of the software, this
<« »
parameter was named “Kernel’

Opaque Shadows when Caustics Are
Enabled—When on, shadows are opaque.
When oft, shadows can be partially transparent.
Default=on.

Opaque shadows render more quickly than
transparent shadows.

Global lllumination (Gl) group

These settings let you control the usage of photons
by mental ray for generating global illumination
(page 3-93). By default, all objects generate and
receive global illumination. The settings for
generating and receiving GI are located on the
Object Properties dialog > mental ray Panel (page
1-126).

Note: In order to render global illumination in
mental ray, the photons must be able to bounce
among two or more surfaces. This can be
accomplished by having a single object with some
concavity in its surface that’s exposed to the light
source, or at least two objects, and at least one
object must be set to receive global illumination
(see mental ray Panel (Object Properties Dialog)
(page 1-126)). Otherwise you'll receive error
messages and no photons will be stored.

Enable—When on, the mental ray renderer
calculates global illumination. Default=off.

Multiplier/color swatch—Use these to control

the intensity and color of the indirect light
accumulated by global illumination. The defaults,
1.0 and white, produce physically correct
rendering.

This is useful for adjusting the contribution of the
GI effect, thus improving the quality of an image.

Maximum Num. Photons per Sample—Sets how
many photons are used to compute the intensity
of the global illumination. Increasing this value
makes global illumination less noisy but also
more blurry. Decreasing this value makes global
illumination more noisy but less blurry. The larger
the Samples value, the greater the rendering time.
Default=500.

Tip: To preview global illumination, set Samples to
100, then increase the value for a final rendering.

Maximum Sampling Radius—When on, the spinner
value sets the size of photons. When off, each
photon is calculated to be 1/10 of the radius of the
full scene. Default=off, 1.0.

In many cases, the default photon size (Maximum
Sampling Radius=off) of one-tenth the scene size
gives useful results. In other cases, the default
photon size might be too large or too small.

When photons overlap, the mental ray renderer
uses sampling to smooth them together. Increasing
the number of samples increases the amount of
smoothing and can create more natural-looking
caustics. When photons have a small radius and
don’t overlap, the Samples setting has no effect.
For global illumination, photons should overlap.
To get good results, you might need to turn on
Maximum Sampling Radius and increase the
photon size.

Merge Nearby Photons (saves memory)—Enables
reduction of the memory footprint of the photon
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map. When on, use the numeric field to specify the
distance threshold below which mental ray merges
photons. The result is a smoother, less-detailed
photon map that uses significantly less memory.
Default=off, 0.0.

Note: Loading a legacy file uses the default value
0f 0.0. Also, using a value of 0.0 is equivalent to
turning the feature off.

Optimize for Final Gather (Slower Gl)—If turned

on before you render the scene, the mental ray
renderer computes information to speed up the
regathering process. Specifically, each photon
stores additional information about how bright
its neighbors are. This is particularly useful when
combining Final Gather with Global Illumination,
in which case the additional information allows
Final Gather to quickly determine how many
photons exist in a region. The fast lookup
computation can take a long time, but it can greatly
reduce the total rendering time. Default=off.

The fast lookup computation can be can be stored
as additional data inside a photon map file (page
3-995), and then reused in subsequent renderings.

Note: In previous versions of the software, this
parameter was located on the Final Gather rollout
(page 3-111), and was named “Fast Lookup
(Slower GI)”

Volumes group

The controls in this group and the ones that follow
are for the photon maps (page 3-994) used to
calculate caustics and global illumination. This
group controls volumetric caustics. Volumetric
caustics require a material to have a volume shader
assign to its Photon Volume component.

Maximum Num. Photons per Sample—Sets how
many photons are used to shade the volume.
Default=100.

Maximum Sampling Radius—When the check box
is on, the spinner sets the size of photons. When

off, each photon is calculated to be one-tenth the
size of the scene extents (page 3-1007). Default:
check box=off; value=1.0.

This spinner is unavailable if the check box is
turned off.

Photon Map group

These controls tell mental ray how to calculate the
photon map for indirect illumination.

Note: If you've specified a photon map here, mental
ray continues to use that map instead of generating
a new one. To cause the photon map file to be
rebuilt, delete the existing file.

Read/Write File—When on, if the specified photon
map (PMAP (page 3-995)) file does not yet
exist, mental ray generates a new map file when
rendering. If the specified file does exist, mental
ray loads and uses the file.

This option becomes available after you click
Browse (“..”) and provide a name for the PMAP
file.

... [browse]—Click to display a file selector dialog,
which lets you specify a name and path for the
photon map (PMAP) file. This automatically turns
on Read/Write File.

[file name]—When you have used the [...] button
to specify a photon map file, this field displays its
name and path.

E Delete File—Click to delete the current PMAP
file.

Trace Depth group

The Trace Depth controls are similar to those for
calculating reflections and refractions, but they
refer to the photons used by caustics and global
illumination, rather than to rays used in diffuse
reflection and refraction.
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Max. Depth—Limits the combination of reflection
and refraction. Reflection and refraction of a
photon stop when the total number of both equals
the Maximum Depth setting. For example, if
Maximum Depth equals 3 and the trace depths
each equal 2, a photon can be reflected twice

and refracted once, or vice versa, but it can’t be
reflected and refracted four times. Default=5.

Max. Reflections—Sets the number of times a
photon can be reflected. At 0, no reflection occurs.
At 1, the photon can be reflected once only. At

2, the photon can be reflected twice, and so on.
Default=5.

Max. Refractions—Sets the number of times a
photon can be refracted. At 0, no refraction
occurs. At 1, the photon can be refracted once
only. At 2, the photon can be refracted twice, and
so on. Default=5.

Light Properties group

Controls in this group affect how lights behave
when calculating indirect illumination. By default,
the energy and photon settings apply to all lights
in a scene. Use the mental ray Indirect Illumination
rollout (page 2-1343) for light objects to adjust an
individual light either by multiplying the global
values, or by setting local values (using multipliers
is the recommended method).

Average Caustic Photons per Light—Sets the
number of photons emitted by each light for use
in caustics. This is the number of photons in

the photon map (page 3-994) used for caustics.
Increasing this value increases the accuracy of
caustics, but also increases the amount of memory
used and the length of render time. Decreasing
this value improves memory usage and render
time, and can be useful for previewing caustic
effects. Default=10000.

Average Gl Photons per Light—Sets the number
of photons emitted by each light for use in global
illumination. This is the number of photons in

the photon map used for global illumination.
Increasing this value increases the accuracy of
global illumination, but also increases the amount
of memory used and the length of render time.
Decreasing this value improves memory usage
and render time, and can be useful for previewing
global-illumination effects. Default=10000.

Decay—Specifies how photon energy decays as it
moves away from each light source. This value is
given by 1/(distance™?'), where distance is the
distance between the light source and an object,
and decay is the value of this setting. Default=2.0.

The most common values are:

+  0.0—The energy doesn’t decay, and photons
can provide indirect illumination throughout
the scene.

+ 1.0—The energy decays at a linear rate,
proportionally to its distance from the light.
That is, a photon’s energy is 1/distance, where
distance is the distance from the light source.

+  2.0—(The default.) The energy decays at an
inverse square rate. That is, a photon’s energy
is the inverse of the square of the distance from
the light source: 1/distance?.

In the real world, light decays at an inverse square
rate (Decay=2.0), but this gives strictly realistic
results only if you provide a realistic value for the
energy of the light. Other values of Decay can help
you adjust indirect illumination without worrying
about physical accuracy.

Note: Decay values of less than 1.0 are not
recommended, and can cause rendering artifacts.

Geometry Properties group

All Objects Generate & Receive Gl and
Caustics—When on, at rendering time, all
objects in the scene can generate and receive
caustics and global illumination, regardless of
their local object properties settings. When off,
an object’s local object properties determine



whether it generates or receives caustics or global
illumination. Turning this on is an easy way to
ensure that caustics and global illumination are
generated, though it can increase rendering time.
Default=off.

This setting does not alter the object’s local object
properties settings for mental ray. When you
turn off All Objects Generate & Receive GI And
Caustics, the prior object properties settings are in
effect once again.

Final Gather Rollout (mental ray Renderer)

Final Gather Rollout (mental ray
Renderer)

Rendering menu > Render > Render Scene dialog >
Indirect lllumination panel > Final Gather rollout

Main toolbar > Render Scene > Render Scene dialog >
Indirect lllumination panel > Final Gather rollout

Note: The Indirect lllumination panel appears only when
the mental ray renderer is the currently active renderer.

Interface
[- Final Gather |
Frezet: Cugtam j
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R
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Preset—Provides a quick, easy solution for final
gather. The default presets are: custom (the default
choice), draft, low, medium, high, and very high.
Available only when Enable Final Gather is on.
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The presets affect the following settings:
Initial FG Point Density

+ Rays per FG Point

+ Interpolate Over Num. FG Points

The preset settings are defined in the text file
mentalray_fg_presets.ini, found in the \plugcfg
folder in the program installation. You can modify
the existing presets and add new ones by editing
this file.

Basic group

Enable Final Gather—When on, the mental ray
renderer uses final gathering (page 3-940) to
improve the quality of global illumination.
Default=oft.

Tip: Without final gathering, global illumination
can appear to be patchy. But final gathering
increases rendering time. Leave Final Gather off to
preview the scene, then turn it on for the finished
rendering. (Increasing the number of photons
used to calculate global illumination can also
improve global illumination.)

Multiplier/color swatch—Use these to control

the intensity and color of the indirect light
accumulated by final gathering. The defaults, 1.0
and white, produce physically correct rendering.

This is useful for adjusting the contribution of the
final gather effect, thus improving the quality of
an image.

Initial FG Point Density—A multiplier for the
density of final gather points. Increasing this value
increases the density (and thus the quantity) of
final gather points in the image. The points will
therefore be closer and more numerous. This
parameter is useful for solving geometry problems;
for example, near edges or corners. Default=1.0.

Rays per FG Point—Sets how many rays are used
to compute indirect illumination in a final gather.
Increasing this value makes global illumination

less noisy, but also increases rendering time.
Default=250.

Note: In previous versions of the software, this
parameter was named “Samples” and used a
higher default value.

Interpolate Over Num. FG Points—This parameter,
which replaces the radius settings found previously
in this group, controls the number of final gather
points that are used for an image sample. It is
useful for solving noise problems and getting
smoother results.

Diffuse Bounces—Sets the number of times diffuse
light bounces are calculated for a single diffuse
ray, which the renderer casts for this purpose.
Default=0.

Like Maximum Reflections and Maximum
Refractions, this value is subject to the restriction
of Max Depth. If you set Diffuse Bounces higher
than Max Depth, the latter setting is automatically
raised to the Diffuse Bounces value in the MI
output file, but this is not reflected in the 3ds Max
interface.

Note: When Global Illumination (page 3-106) is
on, changing this setting has no effect.

Weight—Controls the relative contribution of
the diffuse bounces to the final gather solution.
The value scales from "using no diffuse bounces"
(value=0.0) to "use full diffuse bounces"
(value=1.0). Default=1.0.

Final Gather Map group

These controls tell mental ray how to calculate the
final gather map for indirect illumination. The
map uses the FGM file format (page 3-937).

Read/Write File—When on, the mental ray renderer
saves the final gather map to the specified FGM
file, if it doesn’t already exist. If the file exists,
mental ray loads it and uses the map data it
contains instead of generating a new one.



Read Only (FG Freeze)—Determines whether or
not mental ray uses the final gather map file as is.
When off, mental ray can add new final gather
points if necessary. When on, mental ray uses only
the data in the specified file, and does not generate
any new final gather points. Available only when
you've specified an FGM file. Default=off.

... [Browse]—Click to display a file selector dialog,
which lets you specify a name for the final gather
map (FGM) file, and the folder where it is saved.

[file name]—When you have used the Save button
to specify a final gather map file, the name field
displays its name and path.

E Delete File—Click to delete the current FGM
file.

Advanced group

Noise Filtering (Speckle Reduction)—Applies a
median filter using neighboring final gather rays
that are shot from the same point. This parameter
lets you choose a value from a drop-down list. The
options are None, Standard, High, Very High, and
Extremely High. Default=Standard.

The practical effect of increasing Filter is to make
the scene illumination smoother, at a cost of render
time. However, increasing filtering can also make
the illumination somewhat darker.

Note: In previous versions of the software, this
parameter used a numeric value and was named
“Filter”

Draft Mode (No Precalculations)—When on, final
gathering skips the precalculation phase. This
results in a rendering with artifacts, but begins
rendering more quickly, so it can useful when you
want to do a series of trial renderings. Default=off.

Note: In previous versions of the software,
this parameter was named “Preview (No
Precalculations).”

Final Gather Rollout (mental ray Renderer)

Trace Depth group

The Trace Depth controls are similar to those for
calculating reflections and refractions, but they
refer to the light rays used by final gathering,
rather than to rays used in diffuse reflection and
refraction.

Max. Depth—Limits the combination of reflection
and refraction. Reflection and refraction of a light
ray stop when the total number of both equals
the Maximum Depth setting. For example, if
Maximum Depth equals 3 and the trace depths
each equal 2, a ray can be reflected twice and
refracted once, or vice versa, but it can’t be
reflected and refracted four times. Default=5.

Max. Reflections—Sets the number of times a ray
can be reflected. At 0, no reflection occurs. At 1,
the ray can be reflected once only. At 2, the ray can
be reflected twice, and so on. Default=5.

Max. Refractions—Sets the number of times a ray
can be refracted. At 0, no refraction occurs. At 1,
the ray can be refracted once only. At 2, the ray can
be refracted twice, and so on. Default=>5.

Use Falloff (Limits Ray Distance)—When on, uses
the Start and Stop values to limit the length of light
rays used for regathering. This can help improve
regathering time, especially for scenes that are not
fully enclosed by geometry. Default=off.

+  Start—Specifies the distance, in 3ds Max units,
at which rays begin. You can use this value to
exclude geometry that is too close to the light
source. Default=0.0.

+  Stop—Specifies the maximum length, in
3ds Max units, of a light ray. If the ray reaches
this limit without encountering a surface,
then the environment is used for shading.
Default=0.0.

FG Point Interpolation group

These settings provide access to the legacy method
of final gather point interpolation.
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Use Radius Interpolation Method—When on, makes
the remaining controls in this group available.
Also makes the Interpolate Over Num. FG Points
check box unavailable, indicating that these
controls override that setting.

Radius—When on, sets the maximum radius
within which final gathering is applied. Reducing
this value can improve quality at a cost of rendering
time. If Radii In Pixels is off, the radius is specified
in world units, and defaults to 10 percent of the
maximum circumference of the scene. If Radii In
Pixels is on, default=>5.0 pixels.

If both Radii In Pixels and Radius are off, the
maximum radius is the default value of 10 percent
of the maximum scene radius, in world units.

Radii in Pixels—When on, the radii values are
specified in pixels. When off, radii units depend
on the value of the Radius toggle. Default=off.

Min. Radius—When on, sets the minimum radius
within which final gathering must be used.
Increasing this value can improve render quality
but increase rendering time. Unavailable unless
Radius is turned on. Default=0.0. If Radii In Pixels
is on, default=0.5.

Shadows and Displacement
Rollout (mental ray Renderer)

Rendering menu > Render > Render Scene dialog >
Renderer panel > Shadows & Displacement rollout

Main toolbar > Render Scene > Render Scene dialog >
Renderer panel > Shadows & Displacement rollout

Note: The Renderer panel appears only when the mental
ray renderer is the currently active renderer.

The controls in this rollout affect shadows (page
3-89) and displacement (page 3-96).

Note: You can disable displacement globally by
turning off Displacement in the Options group on
the Common Parameters rollout (page 3-27).

Interface
[- Shadows & Displacemert |
r Shadows
¥ Enable Mode: ISimpIe Vl
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Shadows group

Enable—When on, the mental ray renderer renders
shadows. When off, no shadows are rendered.
Default=on.

When Enable is off, the other shadow controls are
unavailable.

Mode—The shadow mode can be Simple, Sort, or
Segments. Default=Simple.

+  Simple—Causes the mental ray renderer to call
shadow shaders in a random order.

+  Sort—Causes the mental ray renderer to call
shadow shaders in order, from the object to
the light. Sort applies to third-party, external
shadow shaders (page 3-1009).

+ Segments—Causes the mental ray renderer to
call shadow shaders in order along the light ray
from the volume shaders to the segments of the
light ray between the object and the light.

Tip: Choose Simple for regular shadows, Segments
for volume shadows.
Shadow Maps group

These controls specify a shadow map (page 3-1011)
used to render shadows. When you specify a



Shadows and Displacement Rollout (mental ray Renderer)

shadow map file, the mental ray renderer uses the
shadow map instead of ray-traced shadows.

To stop using a shadow map and use ray-traced
shadows, delete the map’s name from the file name
field.

Enable—When on, the mental ray renderer renders
shadow-mapped shadows. When off, all shadows
are ray-traced. Default=on.

When Enabled is off, the other controls in this
group are unavailable.

If shadows are enabled but shadow maps are not
enabled, then shadows for all lights are generated
using the mental ray ray-tracing algorithm. If
shadow maps are enabled, then shadow generation
is based on each light’s choice of shadow generator:

+ mental ray Shadow Map—Shadows are
generated using the mental ray shadow-map
algorithm.

Shadow Map—Settings on the Shadow
Parameters rollout are translated into a mental
ray equivalent before shadows are generated.
The quality of shadows generated this way
might not always meet expectations.

* AreaShadows, Advanced Ray Traced Shadows, or
Ray Traced Shadows—Shadows are generated
using the mental ray ray-tracing algorithm.

Motion Blur—When on, the mental ray renderer
applies motion blur (page 3-89) to shadow maps.
Default=on.

Warning: Turning on Motion Blur for both cameras and
shadows can cause shadows to shift position. To avoid
this effect, turn on motion blur for cameras only.

Rebuild (Do Not Re-Use Cache)—When on, the
renderer saves the recalculated shadow map (.zt)
file (page 3-1037) to the file specified by the
Browse button. Default=on.

+  Use File—When on, the mental ray renderer
either saves the shadow map to a ZT file, or

loads an existing file. The state of Rebuild
determines whether the ZT file is saved or
loaded.

This option is unavailable until you click the
ellipsis button (see following) to provide a
name for the ZT file.

... [browse]—Click to display a file selector
dialog, which lets you specify a name for the
shadow map ZT file and the folder where it is
saved.

File name—After you specify a shadow map file
(see preceding), this field displays its name and
path.

E Delete File—Click to delete the current ZT
file.

Displacement group

View—Defines the space for displacement. When
View is on, the Edge Length specifies the length in
pixels. When off, the Edge Length is specified in
world space units. Default=on.

Smoothing—Turn off to have the mental ray
renderer correctly render height maps. Height
maps can be generated by normal mapping; see
Creating and Using Normal Bump Maps (page
3-150).

When using only height maps in the scene, make
sure this option is off. If some objects in the
scene use height maps while others use standard
displacement, apply smoothing on a per-object
basis (see mental ray Panel (Object Properties
Dialog) (page 1-126)).

When on, mental ray simply smoothes the
geometry using the interpolated normals, making
the geometry look better. This result, however,
cannot be used for height map displacement
because smoothing affects geometry in a way that
is incompatible with height mapping.
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Edge Length—Defines the smallest potential edge
length due to subdivision. The mental ray renderer
stops subdividing an edge once it reaches this size.
Default=2.0 pixels.

Max. Displace—Controls the maximum offset, in
world units, that can be given to a vertex when
displacing it. This value can affect the bounding
box of an object. Default=20.0.

Tip: If displaced geometry appears to be “clipped,’
try increasing the value of Maximum Displace.

Note: When using placeholders (see the Translator
Options rollout (page 3-119)), if this value is larger
than it needs to be, it can reduce performance. If
you experience slow times while displaced objects
when Use Placeholder Objects is on, try lowering
the Max. Displace value.

Max. Subdiv.—Controls the extent to which mental
ray can recursively subdivide each original mesh
triangle for displacement. Each subdivision
recursion potentially divides a single face into
four smaller faces. Choose the value from the
drop-down list. Range=4 to 64K (65,536).
Default=16K (16,384).

For example, using the default value means that
mental ray can subdivide each displaced mesh
triangle into as many as 16,384 smaller triangles.

Rendering Algorithms Rollout
(mental ray Renderer)

Rendering menu > Render > Render Scene dialog >
Renderer panel > Rendering Algorithms rollout

Main toolbar > Render Scene > Render Scene dialog >
Renderer panel > Rendering Algorithms rollout

Note: The Renderer panel appears only when the mental
ray renderer is the currently active renderer.

The controls in this rollout let you choose whether
to render using ray-tracing, scanline rendering,

or both. You can also choose the method used to
accelerate ray-tracing.

The controls labeled Trace Depth limit the number
of times each ray can be reflected, refracted, or
both.

Procedure
To set trace depth for reflections and refractions:

1. Count the number of times you want an object
to be reflected or refracted in the scene.

2. On the mental ray: Rendering Algorithms
rollout, set Max Reflections to the number of
reflections you want, and Max Refractions to
the number of refractions you want.

3. Set Max Depth to equal the value you chose for
Max Reflections plus the value you chose for
Max Refractions.

The greater the number of reflections and
refractions, the more slowly your scene will
render. On the other hand, too low a value
for Max Reflections or Max Refractions (or
Max Depth, controlling both) can make your
rendering look unrealistic.
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By default, both Ray Trace and Scanline are
enabled, which lets the mental ray renderer use

a combination of ray tracing (page 3-88) and
scanline rendering to render the scene. Scanline
rendering is used for direct illumination (“primary
rays”) only; ray tracing is used for indirect
illumination (caustics and global illumination) as
well as reflections, refractions, and lens effects.

You can disable one or the other option, but not
both. For example, if only ray tracing is enabled
and you turn it off, 3ds Max enables scanline
rendering.

Scanline group

Enable—When on, the renderer can use scanline
rendering. When off, the renderer uses the
ray-tracing method only. Scanline rendering

is faster than ray tracing, but cannot generate
reflections, refractions, shadows, depth of field, or
indirect lighting. Default=on.
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Use Fast Rasterizer (Rapid Motion Blur)—When
on, uses a fast rasterizer method to generate the
first generation of rays to trace. This can improve
rendering speed. Default=off.

This option works well with object motion blur,
and also with scenes that have no motion blur.

The following settings are available for the fast
rasterizer:

« Samples per Pixel—Controls the number of
samples per pixel used by the fast rasterizer
method. More samples result in greater
smoothness, at a cost of render time. Range=1
to 225. Default=16.

+ Shades per Pixel—Controls the approximate
number of shading calls per pixel. Greater
values result in more accurate renderings, at a
cost of render time. Range=0.1 to 10000 (ten
thousand). Default=1.0.

Note: mental ray provides a Time Samples setting
specifically for motion blur in the fast rasterizer.
When Use Fast Rasterizer is on, the Camera Effects
rollout >Time Samples label changes to Time
Samples (Fast Rasterizer) to indicate that this
version of Time Samples is now in effect.

Ray Tracing group

Enable—When on, mental ray uses ray tracing

to render reflections, refractions, lens effects
(motion blur and depth of field), and indirect
lighting (caustics and global illumination). When
off, the renderer uses the scanline method only.
Ray tracing is slower but more accurate and more
realistic. Default=on.

You must turn on Ray Trace to render reflections,
refractions, depth of field, and indirect lighting
(caustics and global illumination).

Use Autovolume—When on, uses the mental ray
autovolume mode. When Autovolume is on,
you can render nested or overlapping volumes
such as the intersection of two spotlight beams.
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Autovolume also enables a camera to move
through the nested or overlapping volumes.
Default=off.

To use Autovolume, Ray Trace must be turned on,
Scanline must be turned off, and the shadow mode
must be set to Segments. (You set the shadow
mode on the Shadows And Displacement rollout
(page 3-114).) If these conditions aren’t met when
you click to turn on Autovolume, an alert warns
you about this, and gives you the option of making
the appropriate setting changes.

Raytrace Acceleration Group

Method—The drop-down list sets which algorithm
to use for raytrace acceleration (page 3—-1000).

The other controls in this group box change,
depending on which acceleration method you
choose. These are the alternatives:

«  BSP (the default)

The BSP method has Size and Depth controls.
See Ray-Trace Acceleration: Parameters for the
BSP Methods (page 3-129).

This method is the fastest on a single-processor
system. Use it for small-to-medium size scenes
on a single processor. BSP is also the best
method to use when ray tracing is turned off.

+ Grid
The Grid method has Size, Depth, and
Resolution controls. See Ray-Trace

Acceleration: Parameters for the Grid Method
(page 3-129).

This method uses less memory than BSP. It is
also faster than BSP on multiprocessor systems.

Note: If you attempt to render motion blur with
the Grid method active, the mental ray renderer
automatically switches to the BSP method. This
happens in the MI file but is not reflected in the
3ds Max interface.

+ Large BSP

The Large BSP method has the same controls as
BSP. See Ray-Trace Acceleration: Parameters for
the BSP Methods (page 3-129).

This method is a variant of the BSP method.
Portions of the partitioning tree it uses can
be swapped in and out of memory. This
enables mental to render very large scenes, at
a cost of ray-tracing time. Use this method
for very large ray-traced scenes, and also
when Use Placeholder Objects is turned on
(see Translator Options Rollout (mental ray
Renderer) (page 3-119)). Use Placeholder
Objects is recommended when you are doing
distributed rendering (page 3-124).

Trace Depth group

Trace depth controls the number of times a light
ray can be reflected or refracted. At 0, no reflection
or refraction occurs. Increasing these values can
increase the complexity and realism of a scene, at
a cost of greater rendering time.

Tip: In some cases, you might want to set Max.
Refractions high and Max. Reflections low. For
example, you might have the camera looking
through several glasses that are lined up, so they’re
overlapping from the camera’s point of view. In
this situation, you might want the light rays to
refract twice for each glass (once for each layer),
so youw'd set Max. Refractions to 2 x [number
of glasses]. However, to save rendering time,
you could set Max. Reflections to 1, resulting in
accurate multi-layer refraction with a relatively
fast rendering time.

Max. Depth—Limits the combination of reflection
and refraction. Tracing of a ray stops when the
total number of reflections and refractions reaches
the Max Depth. For example, if Max Depth equals
3 and the two trace depths each equal the default
value of 2, a ray can be reflected twice and refracted
once, or vice versa, but it can’t be reflected and
refracted four times. Default=6.
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Max. Reflections—Sets the number of times a ray 2. On the Translator Options rollout, in the

can be reflected. At 0, no reflection occurs. At 1, Render Passes group, click the ellipsis [...]
the ray can be reflected once only. At 2, the ray can button next to Save.

be reflected twice, and so on. Default=6. 3. A Save As dialog is displayed. Use it to enter a
Max. Refractions—Sets the number of times a ray name and location for the PASS file.

can be refracted. At 0, no refraction occurs. At 1, 4. Click Render.

the ray can be refracted once only. At 2, the ray can

Th ial ing i in the PASS fil
be refracted twice, and so on. Default=6. ¢ partial rendering is saved in the PASS file

you specified.
5. Repeat steps 1 through 4 until you have
Translator Options Rollout (mental generated all the passes for the rendering (or all
ray Renderer) the passes but the last).

. . Warning: If your scene includes an environment,
Rendering menu > Render > Render Scene dialog > . v in the final . h
Processing panel > Translator Options rollout render it only in the final pass. Rendering the

environment in multiple passes is time consuming,

Main toolbar > Render Scene > Render Scene dialog >

) - and can lead to artifacts such as unwanted color
Processing panel > Translator Options rollout

changes to the background. Render all passes but

Note: The Processing panel appears only when the the last one using a default black background.
mental ray renderer is the currently active renderer.

6. In the Render Passes group, click Add to add

Controls in this rollout affect the general operation the various pass files to the list.
of the mental ray renderer. They also control the 7. Turn on Merge.

mental ray translator, which can save to an MI
file (page 3-972). The translation is in mental ray
version 3 (mi3) format. The translator does not
support mental ray version 1 (mil).

At this point, you might also want to turn off
Save, unless you want the final result to be saved
as a PASS file as well as a rendering.

8. Click Render.

See also The rendering consists of all the passes merged

Distributed Bucket Rendering Rollout (mental ray Into one.

Renderer) (page 3-124) Tip: For some purposes, you might want to create
the passes, then create a new 3ds Max scene with

Procedures no objects, set the rendering resolution to match

the passes, you created, then merge the passes as

To save the mental ray renderer settings:
described in steps 7 and 8 above.

+ When you have a set of rendering settings you
want to keep, go to the Render Scene dialog >
Processing panel > Process Options rollout. In
the Configuration group, click Save As Defaults.

To create a rendering from multiple passes:

1. Use the Render Type (page 3-13) > Selected
option to choose only a portion of the scene
to render.
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Memory Options group

Use Placeholder Objects—When on, geometry is
sent to the mental ray renderer only on demand.
Initially, the mental ray scene database is populated
only with the size (bounding box) and position of
objects in the 3ds Max scene. When the mental ray
renderer renders a bucket that contains an object,
the object’s geometry is sent to the rendering
engine only at that point. Default=off.

This option can improve rendering speed when a
large amount of the scene’s geometry is outside of
the view you are rendering.

Tip: When you use placeholders, always calculate
buckets in Hilbert order. See Sampling Quality
Rollout (mental ray Renderer) (page 3-98).

When the mental ray renderer is low on memory
(as defined by the Memory Limit setting),

Use Placeholder Objects enables it to increase
available memory by deleting object geometry
from the scene database. This can dramatically
reduce memory usage, but with a possible cost in
rendering speed.

Memory Limit—The mental ray renderer keeps a
count of the memory it uses at render time. If it
reaches the memory limit and Use Placeholder
Objects is on, the geometry for some objects will
be discarded in order to allocate memory for other
objects. If Use Placeholder Objects is off, or if after
deleting geometry more memory is still needed,
the renderer releases texture-map memory as well.
Default=1024 MB.

Use mental ray Map Manager—When on, maps
are read from disk and if necessary, translated
to a format that the mental ray renderer can
read. When off, maps are accessed directly
from memory, and translation is unnecessary.
Default=oft.

Following is a complete list of differences between
turning this option on and off:

When on:

+ mental ray reads textures directly from disk
(mental ray is able to flush textures out of
memory when memory is low). Also, textures
are loaded only if needed.

+ mental ray uses its built-in pyramid filtering
system. These pyramid lookup tables can be
flushed out of memory when memory is low.

+  Texture formats not supported directly by
mental ray are read by 3ds Max and sent, before
rendering begins, as binary data to mental ray.

When off:

+ 3ds Max reads the textures from disk, and then
sends individual pixel colors to mental ray as
they are needed.

Note: 3ds Max reads the textures from disk and
keeps them stored in memory between renders.



This can make renders faster, because the
bitmaps don’t need to be reloaded every time.
3ds Max will not read the texture from disk if it
was already loaded previously (for example, in
a previous render, for a Material Editor preview,
or for displaying the map in a viewport).

+ Rendering uses a pyramid filter shader that
is identical to the standard 3ds Max pyramid
filter system.

Turning this option on is useful for large scenes
that take a lot of memory to render. Turning it
off is quicker, because textures already loaded in
memory don’t have to be reloaded by mental ray.
But turning it off might use more memory and
doesn’t allow for flushing when memory is low,
unless you use the 3ds Max bitmap pager (page
3-826).

Note: Turning the option on and off might result in
very small differences between rendered images
because of the different algorithms used in the
mental ray map manager and the 3ds Max map
manager.

You must turn on “Use mental ray Map Manager”
when performing these actions:

+ Using distributed bucket rendering.

See Distributed Bucket Rendering Rollout
(mental ray Renderer) (page 3-124).

When rendered with distributed bucket
rendering and the mental ray map manager,
images with textures can look different than
when rendered with 3ds Max alone, because
the filtering technique is different.

+ Exporting to an MI file.

See below.

Conserve Memory—Tells the translator to be as

memory efficient as it can. This can slow down the
translation process, but reduces the amount of data
being sent to the mental ray renderer. Default=off.
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This option is useful when you are trying to render
a huge scene and time is not necessarily an issue.
When you render to an MI file, this option can
also help reduce the size of the output file.

When on, this toggle also tells the mental ray

renderer to save frames as temporary .map files.
This allows you to render extremely large frames
without running out of random-access memory.

The location of the temporary map files is chosen
in the following order:

1. If the file \[program folder[\mentalray\rayrc
contains a registry entry called
_MI_REG_FBDIR, the renderer uses
this directory.

The entry should have the form

registry "{ MI_REG_FBDIR}" value "<path>"

where <path> is the directory you want to use.

2. If the rayrc file has no registry entry, the
renderer uses the directory specified by the
TMPDIR environment variable.

3. If there is no TMPDIR environment variable,
the renderer uses the directory specified by the
TEMP environment variable.

Material Override group

Material Override allows you to render a scene
with all its materials replaced by a single master
material. For example, if you need to do a
wireframe pass, you can create a Wire material and
then specify it here. When you render, all surfaces
will use the Wire material.

Enable—When on, rendering uses the override
material for all surfaces. When off, surfaces are
rendered with the material applied to them in the
scene. Default=off.

Material—Click to display the Material/Map
Browser (page 2-1412) and choose a material to
use as the override. Once you have chosen an

end
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override material, this button displays the material
name.

Export to .mi File group

These controls let you save the translated scene in
a mental ray Ml file (page 3-972).

Note: Exporting to an MI file is not available when
you render to texture (page 3-144).

Export on Render—When on, saves the translated
file to an MI file. Turn off to avoid saving the
translated scene. Save is available only when you
have clicked Files to specify an MI file. Default=off.

Un-compressed—When on, the MI file is not
compressed. When off, the file is saved in a
compressed format. Default=on.

Incremental (Single File)—When on, an animation
is rendered as a single MI file that contains a
definition of the first frame and descriptors of the
incremental changes from frame to frame. When
off, each frame is rendered as a separate MI file.
Default=off.

When you render an animation, turning on
Incremental can save a considerable amount of
disk space.

+ ... [browse]—Click to display a file selector
dialog, which lets you specify a name for the MI
file, and the folder where it is saved.

+ File name—When you have used the Files
button to specify an MI file, this field displays
its name and path.

Render Passes group

Controls in this group let you create a rendering
out of multiple passes that render portions a
scene. This can be a useful way to render large
scenes or scenes that have complex effects. It can
also be a way to divide the labor on a composited
(“merged”) rendering. See the “Procedures”
section, above, for more information.

Note: You cannot render to passes when you render
to texture (page 3-144).

Save—When on, saves the image currently being
rendered (prior to merging) inside the specified
PASS file.

+ ... [browse]—Click to display a file selector
dialog, which lets you specify a name for the
PASS file and the folder where it is saved.

+  File name—When you have specified a PASS
file, the name field displays its name and path.

If you are rendering a time segment (that is,

an animation), the PASS files are created with
sequence numbers appended to the main file name
(for example, test0000.pass, test0001.pass, and so
on).

Merge—When on, the PASS files specified in the
list will be merged into the final rendering.

+ List of PASS files—Lists the PASS files that will
be merged into the final rendering (possibly
including the pass that is currently being
rendered and saved).

«  Add—Click to add a PASS file to the list.

If you choose a PASS file with a sequence
number appended to its name, 3ds Max asks if
you want to use the individual file or the entire
sequence.

+ Delete—Click to delete the highlighted PASS
file from the list.

Merge Shader—Lets you choose the shader used
to merge the PASS files. Clicking the shader
button displays a Material/Map Browser so you
can choose the shader (when a shader is chosen,
its name appears on the button). When the toggle
is on, this shader is used for merging.

Important: No merge shaders are provided with
3ds Max. This option is provided for users who plan
to write a custom merge shader appropriate to their
particular compositing project.



Render Elements group

This toggle is for when you are rendering separate
elements (page 3-130).

Render Final Image—When on, renders a final,

“beauty” pass in addition to the separate elements.

When off, renders only the elements. Default=off.

Mapping group

Skip Maps and Textures—When on, rendering
ignores maps and textures, including projection
maps, and uses only surface colors (diffuse,
specular, and so on). Default=off.

Turning off maps can be useful, and save time,
when you are adjusting global illumination.

Diagnostics Rollout (mental ray
Renderer)

Rendering menu > Render > Render Scene dialog >
Processing panel > Diagnostics rollout

Main toolbar > Render Scene > Render Scene dialog >
Processing panel > Diagnostics rollout

Note: The Processing panel appears only when the
mental ray renderer is the currently active renderer.

The tools on the Diagnostics rollout can help
you understand why the mental ray renderer is
behaving in a certain way. The Sampling Rate
tool, in particular, can help explain the renderer’s
performance.

Each of these tools generates a rendering that
is not a photorealistic view, but a schematic
representation of the functionality you have
chosen to analyze.
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Interface

[- Diaghostics
 Wisual

[ Enable
& Sampling Rate

¢ Coordinate Space
" Photan
 BSP

£ Final Gather

| Se=[T0 2
Dersity <]
Deph -]

Enable—When on, the renderer renders the
graphic representation for the tool you have
chosen.

Sampling Rate—When chosen, renders an image
that shows where samples were collected during
rendering; see Sampling (mental ray Renderer)
(page 3-1005). This can help you adjust the
contrast and other sampling parameters.

Coordinate Space—Renders an image that shows
the coordinate space of objects, the world, or
camera.

+  Object—Shows local coordinates (UVW). Each
object has its own coordinate space.

*  World—Shows world coordinates (XYZ). The
same coordinate system applies to all objects.

+ Camera—Shows camera coordinates, which
appear as a rectangular grid superimposed on
the view.

Size—Sets the size of the grid. Default=1.0.

Tip: To avoid busy moiré patterns in the grid,
increase the value of Size.

Photon—Renders the effect of a photon map in the
screen. This requires that a photon map be present
(to render caustics or global illumination). If no
photon map is present, the Photon rendering looks
just like the nondiagnostic rendering of the scene:
the mental ray renderer first renders the shaded
scene, then replaces it with the pseudocolor image.



124

Chapter 17: Rendering

+ Density—Renders the photon map as it is
projected into the scene. High density is
displayed in red, and lower values render in
increasingly cooler colors.

+ Irradiance—Similar to the Density rendering,
but shades the photons based on their
irradiance. The maximum irradiance is
rendered in red, and lower values render in
increasingly cooler colors.

BSP—Renders a visualization of the parameters
used by the tree in the BSP ray-trace acceleration
method (page 3-129). If a message from the
renderer reports excessively large depth or size
values, or if rendering seems unusually slow, this
can help you locate the problem.

+ Depth—Shows the depth of the tree, with top
faces in bright red, and increasingly deep faces
in increasingly cool colors.

+  Size—Shows the size of leaves in the tree, with

differently sized leaves indicated by different
colors.

Final Gather—Renders the scene with initial
final-gather points displayed as green dots, and
final final-gather points displayed as red dots.

Distributed Bucket Rendering
Rollout (mental ray Renderer)

Rendering menu > Render > Render Scene dialog >
Processing panel > Distributed Bucket Rendering rollout

Main toolbar > Render Scene > Render Scene dialog >
Processing panel > Distributed Bucket Rendering rollout

Note: The Processing panel appears only when the
mental ray renderer is the currently active renderer.

Controls on this rollout are for setting up and
managed distributed bucket rendering. With
distributed rendering, multiple networked systems
can all work on a mental ray rendering. Buckets
are assigned to systems as they become available.

While distributed bucket rendering can be used
for offline rendering of animation frames, as in
standard network rendering, it’s best suited for
speeding up the rendering of single images as you
work. Especially when rendering high-resolution
still images, you can get much faster results with
distributed bucket rendering.

Tip: When you use distributed bucket rendering,
be sure to:

+ Turn on Use Placeholder Objects on the
Translator Options rollout (page 3-119).

When placeholder objects are enabled,
geometry is sent to the renderer only on
demand.

+ Leave Bucket Order set to Hilbert on the
Sampling Quality rollout (page 3-98).

With Hilbert order, the sequence of buckets to
render uses the fewest number of data transfers.

Note: Contour shading does not work with
distributed bucket rendering.

Note: You cannot use distributed bucket rendering
when you render to texture (page 3-144).

Important: To use distributed bucket rendering, you
must set up host systems that are capable of running
the mental ray renderer. There are two ways to do so:
set up satellite systems, or install mental ray standalone
licensing on remote hosts.

Satellite Systems

“Satellite” processors allow any owner of a

3ds Max license to freely use up to eight slave
CPUs to render an image using distributed bucket
rendering (not counting the one, two, or four
processors on the “master” system that runs

3ds Max).

Each satellite system must have the following files
installed:

+ rayrc

+ raysat_3dsmax<X>.bat
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+ raysat_3dsmax<X>.exe

+ raysat_3dsmax<X>server.exe

where <X> is the current 3ds Max version number.

You can use the 3ds Max installation program to
install these files: see the Installation Guide for
more information.

In addition, information about each satellite
should be stored in the RAYHOSTS file (page
3-1001). You can set up satellite systems by
using the Add button on the Distributed Bucket

Rendering rollout, as described in the “Interface”

section, below.

Host Systems with SPM Licenses

When you use mental ray SPM licenses, remote
hosts (that is, all systems other than the one
running 3ds Max) must have the mental ray
renderer (ray.exe) and a mental ray SPM license
server running. To obtain this, you must run
the mental ray installer on all remote hosts,
then configure and run the SPM license server.

Instructions about how to do so are provided with

the mental ray renderer sold by mental images.

Once the remote hosts have been configured to
run a licensed instance of ray.exe, you can use

them for distributed rendering simply by naming

them in the RAYHOSTS file (page 3-1001). You

can add hosts to the RAYHOSTS file using the Add
button described in the “Interface” section, below,

just as you would add a satellite processor.

Batch Rendering (Using Backburner or
the Command Line)

You can launch distributed bucket rendering from

the command line, using 3dsmaxcmd.exe.

If you use satellite processors, you cannot
use Backburner to manage distributed bucket
rendering. When host processors have SPM

licenses, you can use Backburner to manage
distributed bucket rendering.

You can use the environment variable
MRMAX_OFFLINE_DBR_OVERRIDE to control
whether batch rendering uses distributed bucket
rendering. The state of this variable overrides the
“DBR enable” flag. If it is set to “yes,” “true,” or
“on,” distributed bucket rendering is enabled,; if it
is set to “no,” “false;” or “off;” distributed bucket
rendering is disabled. All other values of this
variable are ignored.

See also

Translator Options Rollout (mental ray Renderer)
(page 3-119)

Procedures
To use mental ray distributed rendering:

1. On the Render Scene dialog, go to the
Processing panel. On the Distributed Bucket
Rendering rollout, turn on Distributed Render.

Note: The Net Render option on the Common
Parameters rollout has no effect on distributed
bucket rendering.

2. Click to select the names of those satellite or
host systems you want to use for distributed
rendering.

You can click All to select all the host names in
the list, or None to select none of the hosts.

3. If other host systems have maps installed on
them, with exactly the same file names and
path names as on your local host, turn on
Distributed Maps.

With Distributed Maps turned on, remote
renderers can use their local copy of maps,
which saves time.

4. Render the scene.

Each system renders the buckets assigned
to it. The final rendering appears on your
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local system, with buckets “arriving” in an
indeterminate order.

Example: To use mental ray distributed bucket
rendering with Backburner:

This procedure demonstrates how to multiply

the number of CPUs used for rendering without
having to purchase mental ray standalone licenses,
using the 3ds Max satellite technology.

If you have a few machines with 3ds Max licensed,
and many machines without, you can use

both the distributed rendering technology and
Backburner so a rendering job would use 10 CPUs
per Backburner server, thereby increasing the
rendering speed.

For the purpose of this procedure, we’re using a
render farm comprising three machines named A,
B, and C, each running a licensed copy of 3ds Max.

Note: The number of machines you can use
depends on the number of machines running
licensed copies of 3ds Max. You are able to use
only eight external (or satellite) CPUs per licensed
copy of 3ds Max: four dual-processor machines or
eight single-processor machines (or equivalent).

1. Choose which machines (other than machines
A, B, and C) will serve as satellites, install
3ds Max on each, and write down each
machine’s IP address.

2. Use the Windows Notepad program or a text
editor to open the max.rayhosts file on machine
A, located in mentalray subdirectory within the
program folder.

3. In the max.rayhosts file, under the “localhost”
entry enter the IP address of each satellite CPU
to be used; up to eight in all (see Figure 1).

4 max.rayhosts - Motepad

M1 ]
File Edt Format Yiew Help

Tocalhost (machine running the 3ds max 7.5) Ticense
144.142.143.144 :7500 Cdual CPU)
144.142.143.145:7500 (dual cpu)
144.142.143.146: 7500 (dual CPU)
144.142.143.147:7500 (single CPU)
144,142,143,148:7500 (single Ccpul

Figure 1 - Example of a rayhost file

. Repeat the previous step on machines B and C

with the remaining IP addresses.

. Launch Backburner Manager on the machine

submitting the job or any other machine.
Launch the Backburner Server on machines A,
B, and C.

Warning: It is necessary for the machine running
the Backburner Server to have 3ds Max licensed. A
mental ray standalone license will not enable you to
use the distributed bucket rendering feature, and
Backburner will prompt you with a license error.

. On the machine submitting the job choose

mental ray as the renderer, and then turn on
Use Placeholder Objects, Use mental ray Map
Manager (see Figure 2), and the Distributed
Render (see Figure 3).

@ Render Scene: mental ray Renderer E]

| Renderer |
| Processing | Fiender Elements

[- Tranglator Options | ‘
|

Camman

Indirect llumnination

temon O ptior
J¥ Use Placeholder Dbjects  Memory Limit [T536 | 2 MB
¥ Use mental ray Map Manager [ Congerve Memaory

[~ Material Override

#® Production Preset: -

" ActiveShade Viewport:IF‘erspective hd g Render

Figure 2 - Translator Options
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@ Render Scene: mental ray Renderer E]

Cammaon | Fenderer |
Indirect lllumination | Proceszing | Render Elements |
E Distributed Bucket Rendsring ]+
|v Distributed Render
[ Digtributed Maps
C:43dzmax7hmentalrayhmax. raphosts

& Production Preset: -

£ ActiveShade Viewport:lPerspective - ﬂ Render

Figure 3 - Distributed Bucket Rendering

7. Submit the job to the Backburner network
rendering farm.

The job is submitted to the network rendering

farm and is picked up by machines A, B, and C.

Each machine uses its internal CPU as well as
its satellite CPUs to render the job.

Interface

[- Distributed Bucket Rendering

v Distributed Render
[ Distributed Maps

|C:\3dsma38\mentalray'\max.ra_l,lhost&
Al 144.111.154 218 [part: 7501]

Mone
Add
Edit

Femove

Distributed Render—When on, the mental ray
renderer can use multiple satellite or host systems
for distributed rendering. The list specifies which
systems to use. Default=oft.

Note: The Net Render option on the Common
Parameters rollout has no effect on distributed
bucket rendering.

The other distributed rendering controls are
unavailable unless Distributed Render is on.

Distributed Maps—When on, specifies that all
texture maps can be found on each of the slave
machines doing distributed rendering. This saves
time by avoiding the necessity for mental ray to
distribute all the maps to each slave via TCP/IP.
When off, specifies that all maps used in rendering
reside on the local system; that is, the system on
which you start rendering. Default=oft.

If Distributed Maps is on but the maps are not
found on the slaves, those maps simply will not
render on the slaves, and rendered output will be
incorrect. Also, an error message will appear in
the mental ray message window.

If you are doing local rendering only, this setting
has no effect.

Maps on all systems in distributed rendering must
have exactly the same name and directory path.

[name field]—Displays the RAYHOSTS file’s (page
3-1001) name and path.

[list of hosts]—After you choose a RAYHOSTS
file, this list shows the host systems available for
distributed mental ray rendering. You can use this
list to choose only those hosts you want to use for
this particular rendering. When you render with
Distributed Render on, the mental ray renderer
uses only the hosts whose names are highlighted in
this list. Click a host name to select it. To deselect
a selected host name, click it again.

Note: The RAYHOSTS file, and therefore the host
list, can contain duplicate entries. However, before
you render you must select only processors that are
not duplicates; otherwise, at render time 3ds Max
will display an error message.

If Distributed Render is on but the list of hosts is
empty when you click Render, 3ds Max will not
perform distributed bucket rendering.

All—Highlights all system names in the hosts list.

None—Clears the highlight from all system names
in the hosts list.
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Add—Click to display an Add/Edit DBR Host dialog
(page 3-128), which lets you add a host processor
to the RAYHOSTS file.

Edit—Click to display the Add/Edit DBR Host
dialog (page 3-128), and edit the highlighted host
processor’s entry in the RAYHOSTS file. Available
only when a single list entry is highlighted.

Remove—Click to remove the currently highlighted
host processors from the list and the RAYHOSTS
file. Available only when one or more list entries
are highlighted.

Clicking Remove displays a Remove Selected Hosts
dialog, which warns you that the host descriptors
will be removed from both locations:

Remove Selected Hosts x|

1 The selected hosts will be removed from the lisk AND from the rayhosts file!
LI

Cancel

To restore a host that you have removed, use the
Add button once again.

Add/Edit DBR Host Dialog

The Add/Edit DBR (Distributed Bucket
Rendering) Host dialog appears when you click
Add on the Distributed Bucket Rendering rollout
(page 3-124). It lets you add a host (or “satellite”)
processor to use when you render using distributed
buckets. As the text on the dialog reminds you, the
new host is added to the text of the RAYHOSTS
file (page 3-1001).

Interface

Part Mumber: Mame or IP &ddress:
| |
v Use default port

| Mote: Thiz action will modify the ravhosts file.

ok, | Cancel |

Port Number—Lets you enter a port number for the
processor. This control is unavailable unless you
turn off Use Default Port. When Use Default Port
is off, the default port value appears in this field.

Name or IP Address—Enter the name or the
numeric IP address of the processor you want to
add.

Use Default Port—When on, 3ds Max assigns a port
number to the new processor. The Port Number
control is unavailable while Use Default Port is on.
Default=on.



Ray-Trace Acceleration
Parameters

Ray-Trace Acceleration:
Parameters for the BSP Methods

Rendering menu > Render > Render Scene dialog

> Renderer panel > Rendering Algorithms rollout >
Raytrace Acceleration group > Choose BSP or Large BSP
as the Raytrace Acceleration method.

Main toolbar > Render Scene > Render Scene dialog

> Renderer panel > Rendering Algorithms rollout >
Raytrace Acceleration group > Choose BSP or Large BSP
as the Raytrace Acceleration method.

Note: The Processing panel appears only when the
mental ray renderer is the currently active renderer.

When you choose BSP or Large BSP as the
Raytrace Acceleration method on the Rendering
Algorithms rollout (page 3-116), the parameters
described here are displayed. BSP stands for
Binary Space Partitioning. BSP is the default
method. Large BSP is a variant whose partitioning
tree can be swapped in and out of memory, making
it suitable for rendering very large scenes.

Note: If the scene contains too many faces
(triangles) to fit in a tree of the size specified by the
Size and Depth parameters, mental ray disregards
the Size value and creates larger leaf nodes. This
can significantly slow down rendering. To avoid
this problem, increase the value of Depth.

Interface
M ethiod: BSF -
Size: 0 2
Depth: [40 2|

Size—Sets the maximum number of faces
(triangles) in the leaf of a BSP tree. Increasing
the Size value reduces memory consumption but
increases rendering time. Default=10.

Ray-Trace Acceleration: Parameters for the BSP Methods

Depth—Sets the maximum number of levels
in the BSP tree. Increasing the Depth value
reduces rendering time, but increases memory

consumption and preprocessing time. Default=40.

Tip: For large scenes, increasing the Depth value to
50 or more can greatly improve rendering time.

Ray-Trace Acceleration:
Parameters for the Grid Method

Rendering menu > Render > Render Scene dialog
> Renderer panel > Rendering Algorithms rollout >
Raytrace Acceleration group > Choose Grid as the
Raytrace Acceleration method.

Main toolbar > Render Scene > Render Scene dialog
> Renderer panel > Rendering Algorithms rollout >
Raytrace Acceleration group > Choose Grid as the
Raytrace Acceleration method.

Note: The Processing panel appears only when the
mental ray renderer is the currently active renderer.

When you choose Grid as the Raytrace
Acceleration method on the Rendering Algorithms
rollout (page 3-116), the Size, Depth, and
Resolution parameters are displayed. The grid
method subdivides the scene into a grid of

"voxels." A voxel is a node in the subdivided scene.

Interface
b ethod: Grid -
Size: Wﬂ Fesolution; |EI— ﬂ
[epth: |2_ ﬂ

Size—Sets the maximum number of triangles in
avoxel. If a voxel would contain more triangles,
and the Depth setting permits it, then the voxel is
subdivided into a subgrid. Default=128.

Depth—Sets the number of recursion levels.

If a voxel grid contains too much detail, it is
subdivided into a subgrid, which adds one level
of recursion. Default=2.
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Resolution—Sets the number of grid voxels in the
X, Y, and Z dimensions. If the value is zero (the
default), the mental ray renderer automatically sets
a value. Default=0 (automatic).

VUE File Renderer

Rendering menu > Render > Render Scene dialog >
Choose VUE File Renderer as the active production
renderer. > Renderer panel > VUE File Renderer rollout

The VUE File Renderer creates VUE (.vue) files.
VUE files (page 3-1031) use an editable ASCII
format.

Procedure
To create a .vue file:

1. Use the Render Scene dialog’s Current Renderer
rollout to assign the VUE File Renderer as the
Production renderer.

You can’t assign the VUE File Renderer to be
the ActiveShade renderer.

2. Activate a camera viewport.

Note: You must render from a camera viewport
in order to include the coordinates for the
camera itself.

3. Use the VUE File Renderer’s rollout to specify a
file name.

4, Render the scene.

The VUE file is written to disk. The rendered
frame window (page 3-5) is displayed, but it
doesn’t display an image.

Interface
[- UE File Renderer

-

Browse (“...")—Click to display a file selector dialog
and choose a name for the VUE file to create

File name—The text field displays the name of the
file.

Rendering Elements
Separately

Render Elements Panel and
Rollout
Main toolbar > Render Scene button > Render Scene

dialog > Render Elements panel > Render Elements
rollout

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout

Rendering to elements lets you separate various
information in the rendering into individual image
files. This can be useful when you work with
some image-processing or special-effects software.
You can later do compositing with the element
renderings.

These are the elements you can choose to render
separately:

+ Alpha: A grayscale representation of the
alpha channel, or transparency, of the scene.
Transparent pixels appear in white (value=255)
and opaque in black (value=0). Translucent
pixels appear in gray. The darker the pixel, the
more transparent it is.

The alpha channel can be useful when you
composite elements.

+ Atmosphere: The atmospheric effects in the
rendering.

+ Background: The background of the scene.



Other elements do not include the scene
background. Include this element if you want
to use the background in compositing.

The background is not trimmed against
geometry, so elements should be composited
over the background. See Compositing Rendered
Elements (page 3-134).

Blend: A custom combination of the previous
elements.

The Blend element displays an additional Blend
Element Parameters rollout (page 3-140).

Diffuse: The diffuse component of the
rendering.

The Diffuse element displays an additional
Diffuse Texture Element rollout (page 3-143).

Hair and Fur: The component of the rendering
created by the Hair and Fur modifier (page
1-516). See Hair and Fur Render Element (page
3-140).

Iluminance HDR Data: Generates an image
containing 32-bit floating-point data that

can be used for analyzing the amount of

light that falls on a surface perpendicular to
its normal. The illuminance data ignores
material characteristics such as reflectance and

transmittance.

Illuminance is not related to surface properties.

For best results, render with mental ray

or another renderer that supports 32-bit
floating-point output and set the output format
to PIC, HDR, or EXR. If using the scanline

Render Elements Panel and Rollout

renderer or another renderer that doesn’t
support 32-bit floating-point output, set

the Scale Factor parameter, which acts as a
multiplier, to adjust the range of values for the
output data.

Ink: The Ink component (borders) of Ink 'n
Paint materials (page 2-1605).

Lighting: The effect of direct and indirect
lights and shadows in the scene.

The Lighting element displays an additional
Lighting Texture Element rollout (page 3-141).

Luminance HDR Data: Generates an image
containing 32-bit floating-point data that can
be used for analyzing the perceived brightness
of a surface after light has been “absorbed”
by the material of the surface. The luminance
data considers material characteristics such as
reflectance and transmittance.

Luninance takes surface properties into account.

For best results, render with mental ray

or another renderer that supports 32-bit
floating-point output and set the output format
to PIC, HDR, or EXR. If using the scanline
renderer or another renderer that doesn’t
support 32-bit floating-point output, set

the Scale Factor parameter, which acts as a
multiplier, to adjust the range of values for the
output data.

Material ID: Retains the material ID
information assigned to an object. This
information is useful when you are making
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selections in other image-processing or
special-effects applications, such as Autodesk
Combustion. For example, you could select

all of the objects with a given material ID in
Combustion. The material ID corresponds

to the value you set for the material with the
material ID channel. Any given material ID will
always be represented by the same color. The
correlation between a specific material ID and a
specific color is the same in Combustion. See
Material ID Channel (page 2-1443).

Matte: Renders a matte mask, based on selected
objects, material ID channel (effects IDs), or
G-Buffer IDs.

The Matte element displays an additional Matte
Texture Element rollout (page 3-141).

Object ID: Retains the object ID information
assigned to the object.

Roughly comparable to the material ID, the
object ID information is useful for selecting
objects based on an arbitrary index value in
another image-processing or special-effects
application. If you know that you will want to
select several objects at once, at a later time,
you can assign them all the same object ID
in 3ds Max. By rendering with the object ID,
this information will be available in other
applications.

You assign the object ID with the Object
Properties dialog > General panel > Object
Channel parameter. A given object ID is always
represented by the same (arbitrary) color. The
correlation between a specific material ID and a
specific color is the same in Combustion.

When an Object ID entry is highlighted in the
element rendering list (page 3-136), the Object
ID Element rollout appears on the Render
Elements panel. This rollout lets you choose
whether to base the render color of a given
object ID on the object color or the Object ID.
If you choose Object Color, the render color is

the object’s base color, as shown on the Create
panel > Name And Color rollout and at the top
of the other command panels, and is not based
on the Object ID. If you choose Object ID, an
arbitrary color is assigned to each object based
on its Object ID.

Paint: The Paint component (surfaces) of Ink
’n Paint materials.

Reflection: The reflections in the rendering.
Refraction: The refractions in the rendering.

Self-Illumination: The self-illumination
component of the rendering.

Shadow: The shadows in the rendering. This
element saves black-and-white shadows only.
See Compositing Rendered Elements (page
3-134).

Note: The mental ray renderer does not include
shadows created by global illumination (page
3-106) and final gathering (page 3-111) in the
Shadow render element output.

Specular: The specular component of the
rendering.

Velocity: The motion information which can
be used in other applications for things such as
creating motion blur or retiming an animation.

The Velocity element displays an additional
Velocity Element Parameters rollout (page
3-142).

Z Depth: A grayscale representation of the

Z depth, or depth within the view, of objects
within the scene. The nearest objects appear
in white, and the depth of the scene in black.
Intermediate objects are in gray, the darker the
deeper the object is, within the view.

The Z Depth element displays an additional Z
Element Parameters rollout (page 3-143).

When you render one or more elements, a normal
complete rendering is also generated. In fact, the
element renderings are generated during the same



rendering pass, so rendering elements costs little
extra render time.

Rendering to elements is available only when you
do production rendering with the default scanline
renderer (page 3-38) or the mental ray renderer
(page 3-78).

Note: The default scanline renderer supports a
maximum of 32 render elements per scene. The
mental ray renderer does not limit the number
of render elements. If you're using a third-party
renderer, check the product documentation for a
possible limit on the number of render elements.

Note: When using the default scanline renderer,
Antialiasing (page 3-40) must be on in order to
render elements. With Antialiasing off, rendering
elements is disabled.

Element File Names

If you have previously assigned a file name and
path for the (complete) rendering on the Render
Dialog’s Common Parameters rollout (page 3-27),
the render elements feature uses this name and
path as the basis for names of the various elements.
It appends an underscore (_) and then the name of
the element to the basic file name.

For example, if the render file name is
"C:\render\image.jpg", when you add a Specular
render element, the default path and file

name for the rendered specular element is
"C:\render\image_specular.jpg".

Similarly, when you enable output to a Combustion
workspace (CWS) file (page 3-611), the file name
you assigned is the default name of the CWS file.

For example, if the render file name is
"C:\image.jpg", when you enable Combustion
output, the default path and file name is
"C:\image.cws".
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Example

Here is a rendering of a fountain, against a
checkered background, and various elements.

On the right is the fully rendered fountain.

On the left, from top to bottom, are diffuse, specular, shadow,
and reflection elements.
H_E B N EEE ==

Two more elements not directly related to the objects in the
scene, but important when compositing the image to other
sources:

on the left is the background, on the right is the alpha channel.

On the left is an atmosphere element, in this example, a light
fog on the back side of the fountain.

On theright is the Z-depth. The fog uses the depth of the image
and objects to determine its density. The Z-depth element
contains these depth values.
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Compositing Rendered Elements

In general, you can composite elements using
additive composition, which is independent of the
compositing order.

The main exceptions are the background element,
atmospheres, and shadows.

+  Background: The background is not trimmed
against geometry, the background should be
composited under the other elements.

+ Atmosphere: The atmosphere element should
be composited over all other elements.

+  Black-and-white shadows: Black-and-white
shadows should be composited over the rest of
the image (aside from the atmosphere), to dim
color in the shadowed areas. This technique
does not take colored lighting into account.

In other words, the layers when you composite
using black-and-white shadows appear like this:

Top: Atmosphere
Second from top: Shadow element
Middle: Diffuse + Specular + ... (other elements)

Bottom: Background

"Screen" Compositing for Specular and
Reflection Elements

The other exception to additive composition is
when specular or reflection elements have been
generated by certain material shaders. These
shaders generate specular and reflection elements
you must composite differently:

+ Anisotropic

+  Multi-Layer

+ Oren-Nayar-Blinn

Shaders are assigned on a per-material basis,
in the Material Editor. If you render specular

or reflection elements in a scene that uses these
shaders, then composite them with the diffuse and

other foreground components (aside from colored
shadows, as described above), by overlaying
them using an operation called "Screen" in some
compositing programs.

Screen compositing uses this formula to combine
elements:

Background * (1 - Foreground) + Foreground

The background is multiplied by the inverse of the
foreground color, and then the foreground color is
added to the result.

For more information, see the documentation for
the compositing program you use.

Procedures

To have the Render Elements dialog assign names to
the rendered element files automatically:

1. In the Render Scene dialog’s Common
Parameters rollout, use the Files button to
assign an output file name and file type for the
(entire) rendered scene.

2. In the Render Elements rollout, use the Add
button to add elements for rendering.

You can render elements to files without rendering
the entire scene to a file, but in this case, you have
to assign the files for the elements individually or
"by hand."

To add an element for rendering:
1. Click Add.

2. In the Render Elements dialog, do one of the
following:

+  Click to highlight the name of an element,
and then click OK.

« Double-click the name of an element.

If you have assigned a file name for the entire
rendering, the new element is assigned a file
name automatically. Otherwise, use the Files
button in the Selected Element Parameters



group to assign an output file name and file
type for the element rendering.

3. Ifthe element is one (such as Blend or Z Buffer)

that has additional parameters, adjust these
parameters in the appropriate rollout.

Render Elements Panel and Rollout

Use this button to create a Combustion
workspace at any time. You do not have to
render for the workspace to be created.

Note: This only works if there is at least one
Render Element selected and if your Render
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Output file type (set on the Common panel)
is AVI, RPF, CIN, JPG, PNG, MOV, RGB,
RLA, TGA, TIF, or EXR.

To render the separate elements:
1. Add the elements you want to render.

Tip: You can use the Enable button (in the
Selected Element Parameters rollout) to disable
individual elements for a particular rendering

Interface

[- Fiender Elements
W Elements Active v Display Elemants
Add .. | Merge ... | Delete |

pass.

2. Ifyou haven’t assigned file names automatically,
use the Files button in the Selected Element
Parameters group to assign an output file name
and file type for the element rendering.

| Enabled | Filter | Type | [A[R
On Qf Object 1D C:*

3. Make sure Elements Active (at the top of the
Render Elements rollout) is turned on, and
then click Render to render the scene.

The rendered elements are also displayed on
the desktop, each in its own rendered frame
window. (The rendered frame windows are

displayed on top of each other.)

4] |

r Selected Element Parameters
¥ Enable [ Enable Filkering

N ame: IDbiect [n]

J IE:'\F'ngram Fileshtutodeskh3dstdaxnd_beta EMUN

To generate a Combustion™ workspace (CWS) file
that contains the rendered elements:

1. In the Output to Combustion group, turn on
Enable.

If you have assigned a file name for the entire
rendering, the new element is assigned a file
name automatically. Otherwise, use the Files
button in the Output to Combustion group to
assign an output file name for the CWS file.

— Output to Combustion™
¥ Enable

IE:'\Dncuments and Settingziblays\Desktophtempt,

Create Combusztion Workspace Mow .. |

2. If you want to change the file or pathname click
. [ellipsis].

3. Do one of the following:

« Render the scene. The CWS file is created at
the time of the rendering.

Add—Click to add a new element to the list. This
button displays the Render Elements dialog (page
3-137).

+  Create Combustion Workspace Now.
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Merge—Click to merge the render elements from
another 3ds Max scene. Merge displays a file
dialog so you can select the scene file to get the
elements from. The list of render elements in the
selected file is added to the current list.

Delete—Click to delete the selected elements from
the list.

Elements Active—When on, clicking Render
renders the separate elements. Default=on.

Display Elements—When on, each separate element
is displayed in its own rendered frame window
(page 3-5) when you render. When off, the
elements are rendered to files only. Default=on.

The buffers for each rendered element appear
directly on top of each other. Move one element’s
buffer to see another’s.

Element Rendering list

This scrollable list shows the elements to render
separately, and their status. You can resize the
columns in the list by clicking and dragging the
border between two columns.

MHame | Enabled | FilterE... | Type | Output Path ;l
Specular On On Specular F:\models\shop\testJ
Diffuse On On Diffuse F:\modelstshophtest
Self-llurmination On On Sel-lllumi...  F:\modelshshophtest
Fieflection On On Fieflection F:\modelshshophtest
Elffraction On On Fiefraction F:\models\shin\tef hd

Name—Shows the name of the element. You
can change the default name of elements, in the
Selected Element Parameters group.

To select an element, click its name in the list.
Use click to select additional elements,

or click to select a contiguous group of

additional elements.
Enabled—Shows whether the element is enabled.

Filter—Shows whether the active antialiasing filter
is enabled for the element.

Type—Shows what type of element this is.

This field is useful if you have changed the name
of an element.

Output Path—Shows the path and file name for the
element.

Selected Element Parameters group

These controls are for editing selected elements
in the list.

Enable—Turn on to enable rendering the
selected elements. Turn off to disable rendering.
Default=on.

The Enabled column of the elements list shows
whether or not an element is enabled.

Enable Filtering—When on, applies the active
antialiasing filter (page 3-40) to the rendered
element. When off, the rendered element does not
use the antialiasing filter. Default=on.

The Filter column of the elements list shows
whether or not the filter is enabled for an element.

Disabling antialiasing can improve rendering time,
although the rendered element that results might
appear jagged.

Note: Turning off Enable Filter disables only
general antialiasing and map filtering. Edge
blending still occurs when this switch is off.

Name—Shows the name of the currently selected
element. You can type in a custom name for the
element.

This control is unavailable when multiple elements
are selected.

Files—The text box lets you enter a path and file
name for the element. Click the Files button to
display a Render Element Output File dialog,
which lets you choose a folder, file name, and file
type for the element.

This control is unavailable when multiple elements
are selected.



Output to Combustion group

When on, generates a Combustion Workspace
(CWS) file (page 3-611) that contains the
elements you are rendering. You can use this file
in the Combustion software, and you can use
Combustion workspaces in the Combustion map
(page 2-1639).

Warning: If you are rendering elements to composite
over a background, make sure that the file format for
the Diffuse, Shadows, and Alpha elements supports an
alpha channel. The formats we recommend for this
purpose are: RLA (page 3-630), RPF (page 3-631), PNG
(page 3-628), or TGA (page 3-633).

Warning: 3ds Max supports some file types that
Combustion does not. For use with Combustion, do
not render elements as EPS files. If you render to this
format, the CWS file is not saved. See your Combustion
documentation for more information on supported file
formats.

Enable—When on, creates a CWS file that contains
the elements you have rendered.

... [ellipsis]—The text box lets you enter a path and
file name for the CWS file. Click the [...] button to
display a Save to Combustion dialog, which lets

you choose a folder and file name for the CWS file.

Create Combustion Workspace Now—When clicked,
creates a Combustion workspace (CWS file). This
button makes it possible to create a Combustion
workspace without rendering.

Note: You must add at least one render element for
this file to be created and the Render Output type
on the Common panel must be set to AV, RPE
CIN, JPG, PNG, MOV, RGB, RLA, TGA, TIF, or
EXR.
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Render Elements Dialog

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog

This dialog appears when you click the New button
in the Render Elements rollout (page 3-130).

Procedure

To choose an element to render separately, do one of
the following:

+  Click to highlight the element’s name in the list,
and then click OK.

«  Double-click the element’s name in the list.

Interface

Render Elements

K E3

Specular - ]
Diffuse :
Self-llumination
Reflection

R efraction
Shadow
Atmozphere
Blend

£ Depth LI

Alel- -

Cancel

The scrollable list shows the names of elements
you can render separately. These are described in
Render Elements Panel and Rollout (page 3-130).
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Render Element Output File Dialog

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements Rollout >
Selected Element Parameters group > Files button

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
Rollout > Selected Element Parameters group > Files
button

The Render Element Output File dialog lets you
assign a name to a file that saves one element
of the rendering. You can also determine the
type of file you render, and set up options such
as compression, and color depth and quality,
depending on your choice of file type.

See also
Image File Formats (page 3-608)

Procedures

To specify the render element output file and its

settings:

1. Choose Rendering > Render, and then on
the Render Elements rollout, in the Selected
Element Parameters group, click Files.

The Render Element Output File dialog is
displayed.

2. In the File Name field, enter the name for the
file to be rendered.

3. Navigate the Save In field to choose the
directory where you want the rendered file to
be saved.

4. In the Save As Type field, choose the type of
file you want to render.

5. Click Save to open the Setup dialog for the
specified output file type.

Thereafter, the Setup button becomes available
on the Render Element Output File dialog; you
can click this to change the settings.

6. Change any settings as necessary, and then click
OK to close the Render Element Output File
dialog. Alternatively, clicking Cancel returns
you to the Render Element Output File dialog.

7. Click Render to render and save the file.

Interface
21|

Histary: I Cirender_elements j

,ﬂ test.png

Filz: name: |tast prg Save
Save as type: IPNG Image File [* png) d Cancel

Devi Garma
ﬂ  Wse image's awn gamma
Setup... @ |Use system default gamma

£ Overide I ﬂ
Info... |
Statistics: B402480, 32 Bits [RGBA] - Single Image:

Location: C:hender_elementsitest png

History—Displays a list of the most recent
directories searched. Whenever an image is
selected, the path used is added to the top of the
history list as the most recently used path.

The history information is saved in the 3dsmax.ini
(page 1-18) file.

Save In—Opens a drop-down list to browse other
directories or drives.

.
Up One Level—Moves to the next-highest
level in the directory structure.

ﬁl Create New Folder—Lets you create a new
folder while in this dialog.

View Menu—Provides several options for
how information is displayed in the list window:



+ Thumbnails: Displays the contents of a
directory as thumbnails, without the details.

Tiles: Displays the contents of a directory as
large icons, without the details. If you widen
the dialog, these tile across the width.

Small Icons: Displays the contents of a
directory as small icons, tiled across the width,
without the details.

List: Displays the contents of a directory
without the details.

Details: Displays the contents of a directory
with full details such as size and date.

List of files—Lists the contents of the directory, in
the format specified by the View menu.

Tip: When the active display format is Details, the
contents of the directory are displayed with Name,
Size, Type, Date Modified, and Attributes. You can
sort the list according to a column’s contents by
clicking that column’s label.

File Name—Displays the file name of the file
selected in the list.

Save as File Type—Displays all the file types that
can be saved. This serves as a filter for the list.

Note: The choice in this field determines the file
type saved, regardless of the extension entered in
the File Name field.

Save—Sets the file information for saving upon
rendering. Closes the dialog if you haven’t changed
the output file type.

If you've changed the file type, clicking Save opens
the Setup dialog for the specified file type. Change
the settings as necessary, and then click OK to
close both the Setup and the Output dialogs, or
click Cancel to return to the Output dialog.

Cancel—Cancels the selection and closes the
dialog.

Devices—Lets you choose the hardware output
device, for example, a digital video recorder. To
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use this function, the device, its driver, and its
3ds Max plug-in must all be installed on your
system.

Setup—Displays controls for the selected file type.
These vary with each different file format.

Note: The Setup button is available only after you
click Save, which opens the setup dialog, and then
cancel from the setup dialog. Also, 3ds Max always
uses the Save As Type setting, even if it doesn’t
agree with the filename extension.

Info—Displays expanded information about the
file such as frame rate, compression quality,

file size, and resolution. The information here
depends on the type of information saved with the
file type.

View—Displays the file at its actual resolution. If
the file is a movie, the Media Player is opened so
the file can be played.

Gamma group

To set up gamma options for the output file, Enable
Gamma Correction must be on in the Gamma
panel (page 3-824) of the Preferences dialog
(Customize > Preferences > Gamma). Otherwise,
the Gamma controls are unavailable in the Render
Output File dialog.

+ Use Image’s Own Gamma—This option is not
available in this dialog.

+  Use System Default Gamma—Ignores the
image’s own gamma and uses the system default
gamma instead, as set on the Gamma panel of
the Preferences dialog (page 3-824).

+ Override—Defines a new gamma for the bitmap
that is neither the image’s own nor the system
default.

Sequence—This is not available in the Render
Output File dialog.

Note: To render a sequence of still images, choose
the Active Time Segment or define a range of
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frames in the Common Parameters rollout of
the Render Scene dialog. If you have selected a
still image file type, each frame will append a
four-digit number to the name you have selected,
incremented with each frame.

Preview—When on, enables display of the image as
a thumbnail in the Image Window.

Image Window—Displays a thumbnail of the
selected file, when Preview is turned on.

Statistics—Displays the resolution, color depth, file
type, and number of frames of the selected file.

Location—Displays the full path for the file.

Blend Element Parameters Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog > Add
Blend element to the elements list (or select an existing
Blend element in the list).

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog > Add Blend element
to the elements list (or select an existing Blend element
in the list).

The Blend element is a custom combination of
several other elements. By default, all elements are
turned on in this rollout, and the Blend rendering
is identical to the full, normal rendering, except
for the scene background. Use the check boxes

to choose your own combination of elements to
appear in the Blend rendering.

Interface
[- Elend Element Parameters
¥ Ambient ¥ Selillumination ¥ Apply Atmosphers
¥ Diffuse V¥ Reflection v Apply Shadows
¥ Specular [ PRefraction v Paint ¥ Ink

Ambient—When on, include the ambient color
component. Default=on.

Diffuse—When on, include the diffuse color
component. Default=on.

Specular—When on, include the specular color
component. Default=on.

Self-lllumination—When on, include
self-illumination. Default=on.

Reflection—When on, include reflections.
Default=on.

Refraction—When on, include refractions.
Default=on.

Apply Atmosphere—When on, include
atmospheric effects. Default=on.

Apply Shadows—When on, include shadows.
Default=on.

Paint—When on, include the Paint component of
Ink ’n Paint materials (page 2-1605). Default=on.

Ink—When on, include the Ink component of Ink
’n Paint materials. Default=on.

Hair and Fur Render Element

Rendering menu > Render > Render Elements panel >
Add > Render Elements dialog > Hair and Fur

The Hair And Fur render element produces an
additional image that depicts only the elements

in the scene generated by the Hair And Fur
modifier (page 1-516). This image can be used for
compositing.

Note: The Hair And Fur render element supports
only the “buffer” rendering method using the
default scanline and mental ray renderers. Also, to
use the render element with mental ray, be sure to
turn on Render Scene dialog > Processing panel >
Render Elements group > Render Final Image.



Lighting Texture Element Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog > Add
Lighting element to the elements list (or select an existing
Lighting element in the list).

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog > Add Lighting element
to the elements list (or select an existing Lighting element
in the list).

The lighting element contains the effects of lighting
within the scene, including color, shadows, direct
and indirect light.

This rollout lets you determine which parts of the

lighting are included in the rendering.

Interface
[- Lighting T exture Elament

[v Direct Light On
[v Indirect Light On
v Shadaows On

Direct Light On— When on, the render element
includes information from any direct lights in the
scene. The light’s color and projection map should
appear.

Note: The final color for direct lighting takes
surface normals into consideration.

Indirect Light On— When on, the render element
includes information from ambient or bounced
lighting in the scene.

Note: When using radiosity, you should expect
things such as color bleed.

Shadows On— When on, the render element
includes shadows.
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Matte Texture Element Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog > Add
Matte element to the elements list (or select an existing
Matte element in the list).

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog > Add Matte element
to the elements list (or select an existing Matte element
in the list).

The Matte render element displays a matte mask
for a selected object, material effects channel (effect
ID) (page 2-1443), or G-Buffer ID (page 3-946).
Each matching element is represented with a white
pixel on the mask.

For more info on matte behavior, see Matte Object
(page 3-971).

Warning: The Matte render element does not work
when the mental ray material is applied to objects.

Interface
[- M atte Texture Element
I EffectID [ 2
[~ GBufferID [T 3
u Include |

Effect ID— Sets the material effects channel (page
2-1443) to include in the Matte render element.

G-Buffer ID—Sets the G-Buffer ID (page 3-946) to
include in the Matte render element.

Include— Opens the Exclude/Include dialog (page
2-1335), where you can select objects in the scene
to exclude or include in your Matte mask.

When including, all selected objects are rendered
with white pixels.

When excluding, all pixels are white, by default.
Selected objects are rendered as black pixels.
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Warning: If you use Exclude, make sure the Effect ID and
G-Buffer ID parameters are not turned on. These modes
do not provide good results when used in combination.

Velocity Element Parameters
Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog > Add
Velocity element to the elements list (or highlight an
existing Velocity element in the list).

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog > Add Velocity element
to the elements list (or highlight an existing Velocity
element in the list).

The Velocity element generates a rendering that
contains information about the motion of objects
in the frame. You can use the Velocity rendering to
generate motion blur when you use a composition
application such as Combustion or Flame. There
are plug-ins for compositors that generate motion
blur; for example, those created by RE:Vision
Effects, Inc.

The advantages of rendering a Velocity element are
that the composition application might give you
finer control over the motion blur than 3ds Max
does; you can render a “beauty” frame that does
not contain motion blur; and the Velocity element
is quicker to render than using one of the 3ds Max
motion-blur effects.

Another use of the Velocity element is to re-time
clips rendered in 3D. There are specialized
applications that allow you to re-time an image
sequence, using velocity data to generate more
accurate inbetween frames.

In the Velocity rendering, the motion information
is saved as RGB color information:.red saves
movement on the X axis, green saves Y-axis
movement, and blue saves Z-axis movement,
relative to the plane of the rendered frame.

The mental ray renderer supports this element, but
the mental ray Motion Blur camera effect must be
turned off. Also, some mental ray materials do not
support render elements.

Controls on the element’s rollout let you improve
the precision of the motion data saved in the
rendering. See the procedure, following.

Procedure

To render a velocity element for an animation

sequence:

1. On the Render Scene dialog > Render Elements
panel > Render Elements rollout, click Add.
In the Render Elements dialog that appears,
highlight Velocity, and then click OK.

2. Highlight the Velocity element in the Element
Rendering list.

3. On the Velocity Element Parameters rollout,
turn on Update, then render several test frames.
(Choose frames where object velocity appears
to be the greatest.)

4. After each test frame, make a note of the
Maximum Velocity value. If you need to do
so, enter the largest of these values as the
Maximum Velocity to use.

Having a specific Maximum Velocity value will
give you more accurate velocity data.

5. Turn off Update.

Now the Maximum Velocity will remain
constant.

6. Render the animation.

Interface

[- Yelocity Element Parameters

b aximum Welocity: |‘|_D ﬂ v Update

Maximum Velocity—Enter a Maximum Velocity
value based on the result collected by Update.



Setting a Maximum Velocity increases the
precision of the motion information. See the
procedure, above: Procedure (page 3-142).
Default=1.0.

Update—Turn on when you render test frames,

as described in the above procedure. After each
rendering, Maximum Velocity is set to the value
recorded by update. Use the largest of these values,
and then turn off Update before you render the full
animation. Default=off.

Note: The Update control does not work with
mental ray distributed bucket rendering.

Z Element Parameters Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog > Add Z
Depth element to the elements list (or select an existing Z
Depth element in the list).

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog > Add Z Depth element
to the elements list (or select an existing Z Depth element
in the list).

The Z-depth element is a grayscale representation
of the Z depth, or depth within the view, of objects
within the scene. The nearest objects appear

in white, and the depth of the scene in black.
Intermediate objects are in gray. The darker the
gray, the deeper the object is, within the view.

This rollout lets you adjust what portion of the
scene is shown in the Z-depth rendering. By
default, the rendering includes objects near the
front of the view (Z Min=100.0), and extends for
300 3ds Max units into the scene (Z Max=300.0).
If your scene is deeper than 300 units, you need to
increase the value of Z Max.

You can use the Update option to let the software
automatically determine the depth extents of
objects in the rendered view.
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Interface

[- £ Depth Element Parameters

Z Min: [T00.0 B
Z Max: [3000 2

[~ Update

Z Min—The minimum distance to include in the
Z-depth rendering. This is a value in 3ds Max
units, and cannot be less than 0.0. Default=100.0

Z Max—The maximum distance to include in the
Z-depth rendering. This is a value in 3ds Max
units. Default=300.0

Update—Lets the software automatically determine
the depth range of objects in the rendered view.
When on, after completion of a rendering, the
software changes the Z Min and Z Max values to
reflect what the renderer determined. Typically,
you would make a single test rendering with this
on, and then turn off the check box.

Diffuse Texture Element Rollout

Main toolbar > Render Scene button > Render Scene
dialog > Render Elements panel > Render Elements
rollout > Add button > Render Elements dialog > Add
Diffuse element to the elements list (or select an existing
Diffuse element in the list).

Rendering menu > Render > Render Scene dialog >
Render Elements panel > Render Elements rollout > Add
button > Render Elements dialog > Add Diffuse element
to the elements list (or select an existing Diffuse element
in the list).

The Diffuse render element displays the diffuse
color component of objects in the scene.

Interface
[- Diffuse Texture Elemert | <

[w Lighting
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Lighting— When on, the diffuse render element
displays the color of objects after lighting has been
applied.

When Lighting is turned off, the element displays
the diffuse color of objects before the lighting gets
applied. For textured objects, this will look like

a 3D projection of the texture. However, objects
with a single color will look “flat”.

Rendering to Textures

Make sure the default scanline renderer or the mental
ray renderer is the active renderer. > Select one or more
objects. > Rendering menu > Render To Texture

Rendering to texture, or "texture baking,” allows
you to create texture maps based on an object’s
appearance in the rendered scene. The textures are
then “baked” into the object: that is, they become
part of the object via mapping, and can be used to
display the textured object rapidly on Direct3D
devices such as graphics display cards or game
engines.

You can render to textures using the mental ray

renderer (page 3-78)

Typical Texture Baking Method
1. Set up a scene with lighting.

Banana object in a lighted room

2. Select the objects whose textures you want to
bake.

‘\\ #
Banana object selected

3. Choose Rendering > Render To Texture.

4. A Render To Texture dialog (page 3-156)
appears. In this dialog, you choose which
elements (page 3-146) of the rendering you
want to bake. Elements are aspects of the
rendering such as diffuse color, shadows, alpha
(transparency/opacity), and so on.

In this dialog, you can also choose various
display options (page 3-150) for showing the
baked texture in shaded viewports.

Tip: If you have a Direct3D graphics display
driver, you can use DirectX viewport shaders
(page 2-1464) to view the baked texture in



shaded viewports. They show how the baked
texture will appear on DirectX devices.

5. Click Render.

After you click Render in the Render To Texture
dialog, a number of things happen. (Thisis a
typical set of events; the dialog gives you a lot of
control over how texture baking actually occurs.)

+ The elements you chose are rendered, each to
its separate bitmap file.

Lighting map of the banana

By default, the texture type is Targa (page
3-633), and the element maps are placed in
the \images subfolder of the folder where you
installed the program.

The new textures are “flat”: In other words,
they are organized according to groups of
object faces.

+ In the modifier stack, a new modifier is applied
to the object. It is called Automatic Flatten
UVs. Itis simply an Unwrap UVW modifier
(page 1-878), automatically applied.

This modifier manages the mapping of the
flattened texture to faces of the object, and lets
you adjust that mapping if necessary.

Render to Texture 145

Flattened texture-mapping coordinates for the banana

A Shell material (page 2-1600) is applied to the
object. This material is a container for both
the object’s original material (you don’t lose
those maps and settings), and the newly created
baked material, with its new textures.

The Shell material lets you access both materials
and adjust their settings, if necessary. It also
lets you choose which material to view, the
original material or the texture-baked material,
in shaded viewports or in renderings.

e

New shell material contains the banana’s original material
(below left) and the baked texture (below right).
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See also
o7 Baked Texture Elements (page 3-146)
: Target Map Slot Assignments (page 3-150)
Render to Texture Dialog (page 3-156)

Render to Texture: General Settings Rollout (page
3-157)

Render to Texture: Objects to Bake Rollout (page

L 3-158)

Render to Texture: Output Rollout (page 3-160)

Rendered light map applied to the banana
Render to Texture: Baked Material Rollout (page
3-162)

Render to Texture: Add Texture Elements Dialog
(page 3-164)

Shell Material (page 2-1600)

DirectX Manager Rollout (page 2-1464)
LightMap Shader Rollout (page 2-1614)
Metal Bump Shader Rollout (page 2-1614)

With the light map, banana appears lit even when lights

are turned off Baked Texture Elements
That is texture baking in a nutshell. Select objects. > Rendering menu > Render to Texture >
Render to Texture dialog > Output rollout > Click Add.
For best results, Logarithmic exposure control is > A((j:ld Texture Elements dialog > Choose elements to
render.

recommended for Render To Texture.

If Linear or Automatic exposure controls are used, When you render to texture or “bake” a texture,
each object will have different lighting levels, you choose one or more elements to render. These
generating a different histogram. Each object elements save aspects of the rendered scene: its
renders as if it had a different light level and in geometry, lighting, shadows, and so on. Some
some cases, you may not get a renderingatall. This  texture elements can display in shaded viewports;
happens because Linear and Automatic exposure others require a DirectX viewport shader (page
controls are view dependent. 2-1464) to view in 3ds Max.

Logarithmic Exposure Control is not view When you add an element to render, it appears in
dependent, and will reproduce the image correctly.  alist in the Objects To Bake (page 3-158) rollout.
See the Exposure Controls (page 3-293) topic for In the list, you can disable or enable rendering of
more information about Linear, Automatic and that individual map, or select it to adjust which

Logarithmic exposure controls. components it will include.



Note: Automatically generated reflections and
refractions do not work well with rendered
textures, although they are included in the
Complete and Blend texture maps.

The available element maps are described in the
sections that follow.

Limitations of Composite and Blend
Materials

If the object has a Composite or Blend material
applied to it, only certain elements render
correctly. Which elements render correctly depend
on the renderer you are using.

The default scanline renderer renders only these
elements of a Composite or Blend material
correctly:

Diffuse color
+  Specular color
+ Reflections
+ Ambient color
Self-illumination color
Refractions
The mental ray renderer renders only these

elements of a Composite or Blend material
correctly:

Lighting
» Shadows
« Normals

Component Options (Unique Settings)

Many element maps let you choose to include or
not include components of the rendered scene.
When your element to render is highlighted in the
list, these options appear on the Selected Element
Unique Settings group.

Baked Texture Elements

See also
Render to Texture (page 3-144)

Render to Texture Dialog (page 3-156)

Complete Map

A complete map saves most surface properties of
the rendered object; specifically:

+ Lighting
Diffuse color
+  Specular color
+ Reflections
+ Shadows
Ambient color
Self-illumination color
+ Refractions
Component Options (Selected Elements Unique
Settings)

For a complete map, you can choose not to render
shadows.

Specular Map

A specular map saves only the specular color of
the object.

Component Options (Selected Elements Unique
Settings)

For a specular map, you can choose not to render
lighting or shadows.

Diffuse Map

A diffuse map saves only the diffuse color of the
object.

Component Options (Selected Elements Unique
Settings)

For a diffuse map, you can choose not to render
lighting or shadows.
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Shadows Map

A shadows map saves only the shadows cast onto
the object.

Component Options (Selected Elements Unique
Settings)

There are no unique settings for a shadows map.

Lighting Map

A lighting map saves only the lighting cast onto
the object.

Component Options (Selected Elements Unique
Settings)

For a lighting map, you can choose not to render
shadows, direct light, or indirect light.

Normals Map

A normals map saves a color gradient that indicates
the direction of normals on the surface of the
object. With a normals map, Direct3D rendering
can make simple geometry appear more complex.

With DirectX 8, you can view a normals map
in shaded viewports by using the Metal Bump
Direct3D viewport shader (page 2-1614).

With DirectX 9, you can view a normals map in
any shaded viewport.

Component Options (Selected Elements Unique
Settings)

There are two unique settings for a normals map:

Output into Normal Bump—When on, assigns a
Normal Bump map to the Target Map Slot, and
places the rendered Normal Bump map in the
Normal component of the Normal Bump map
(page 2-1731). Default=oft.

Render Height Map into Alpha Channel—When on,
renders a grayscale height map and assigns it to
the alpha channel of the Normal map. If you are

rendering to a file type that doesn’t have an alpha
channel, this setting has no effect. Default=off.

Height Map

A height map is a grayscale map that stores the
relative height of the source object when you
render with normal projection. (See Creating and
Using Normal Bump Maps (page 3-150).) You can
use the height map as a displacement map on the
target object. This is a way to add detail to the
edges of the low-resolution object, because edges
are not affected by the normal bump map itself.

Note: When using a height map as a displacement
map with the mental ray renderer, be sure to

use the Height Map Displacement shader (page
2-1722). Also, turn off Smoothing, either
globally or for the individual object on the Object
Properties dialog > mental ray panel (page 1-126).
In addition, when rendering with mental ray,

if you're applying the height map to a standard
material, apply the map as a Displacement map on
the mental ray Connection rollout (page 2-1461)
(unlock the map first), not on the Maps rollout.

Tip: Using a paint program such as Adobe
Photoshop on a height map is possible, but prone
to error. The values in the height map depend

on the shapes of both the low-resolution and
high-resolution models, and it’s easy to damage
the mathematical accuracy. If you paint any
changes onto the map, be careful to preserve the
faceted look, and avoid the temptation to blur
away the facets. You might try painting in Additive
or Subtractive mode, to add to or subtract from
the displacement, because Normal mode will set a
fixed displacement, making it difficult for an artist
to control the result.

Component Options (Selected Elements Unique
Settings)

There are no unique settings for a height map.



Blend Map

A blend map is like a complete map, except that all
its components, not just shadows, are optional.

Component Options (Selected Elements Unique
Settings)

For a blend map, you can choose not to render any
of the following components:

+ Lighting

+ Diffuse color

+ Specular color

+ Reflections

+  Shadows

+ Ambient color

+  Self-illumination color

« Refractions

Alpha Map

An alpha map saves only the alpha channel of the
rendered object.

Component Options (Selected Elements Unique
Settings)

There are no unique settings for an alpha map.

Ambient Occlusion (MR) Map

Use an ambient occlusion map when you want
the surface information to describe how much
ambient light the surface can receive. The ambient
occlusion map considers the obstruction of

the light by surface contours and surrounding
objects. By using the ambient occlusion map
when rendering, you do not need to set up special
lighting, replace materials on the objects, or

use with global overrides because the ambient
occlusion map already accounts for these settings.

You can use ambient occlusion maps with or
without a Projection modifier and for many

Baked Texture Elements 149

different purposes. Use them to mask layers in
Adobe Photoshop, for items such as painted edits
and texture maps. Also use them as dirt maps, or
as masks for reflections or specular light.

Note: @ By default, the shader used by the
Ambient Occlusion bake element excludes

the low-resolution object from the ambient
occlusion calculations whenever performing
projection-mapped texture baking. However, if
the Projection Mapping option Include Working
Model is enabled, then the occlusion rays will
include the working model. In this case, projection
rays also include the working model. No undesired
blank areas appear on the map, because there are
no cases where a projection ray passes though the
lo-res model to hit a point on the high-res model
that is completely occluded by the low res.

Note: This map is available only when the mental
ray renderer is active.

X BN
—.. |

N

Original scene surrounded by rendered-to-texture ambient
occlusion maps of the floor object

Top left: Samples=8; Spread=0.8

Top right: Samples=32; Spread=0.8
Bottom left: Samples=16; Spread=0.5
Bottom right: Samples=16; Spread=0.99
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Component Options (Selected Elements Unique
Settings)

Selected Element Unique Settings

Samples |1B ﬂ Spread |D.8 ﬂ

Bright [ ] Max Dist. [0 2
Dark B Faloff  [T0 %]

For an ambient occlusion map, you can set the
following unique settings:

Samples— Sets the number of rays cast. More rays
results in a smoother image. Default=16.

Spread—Sets the spread of the ray, creating a
cone shape. With a value of 0.0 a single point is
sampled; with a value of 1.0 the entire hemisphere
is sampled. Range=0.0-1.0. Default=0.8.

Note: You can set Spread to values greater than
1.0, but only values within the specified range are
useful.

Bright—Sets the color in the map where no
occlusion occurs. The default color is white. Click
the swatch to change the color.

Max distance—Sets the range within which
geometry is probed. A value of 0.0 samples the
entire scene. For non-zero values, only objects
within this range are sampled. Default 0.0.

Dark—Sets the color in the map where complete
occlusion occurs. The default color is black. Click
the swatch to change the color.

Note: Colors between the Bright and Dark values
are used to indicate partial occlusion.

Falloff—Defines the amount of falloff of the ray.
The greater the value, the greater the falloff.
Default=1.0.

Target Map Slot Assignments

Select objects. > Rendering menu > Render to Texture >
Render to Texture dialog > Output rollout > Target Map
Slot: drop-down list > Specify how baked textures appear
in the material.

When you bake textures (render to texture), you
have more control for how the baked texture
displays in shaded viewports. You set these in

the Output rollout (page 3-160) of the Render

To Texture dialog. Using the Target Map Slot
assignments, you can specify in detail which maps
will be rendered to which slots of the existing
material.

Note: The first time you use Render To Texture,

all Target Map Slot assignments are blank. After
you set them and render the baked texture, those
settings become the default Target Map Slot
settings for future modelling sessions. 3ds Max
stores the Target Map Slot assignments in the
texturebake.ini file in the \3ds Max 9\plugcfg folder.

Creating and Using Normal Bump
Maps

Normal bump mapping is a way of adding
high-resolution detail to low-polygon objects. It
is especially useful for real-time display devices
such as game engines, and it can also be used in
rendered scenes and animations.

A normals map is a three-color map, unlike the
grayscale maps used for regular bump mapping
(see Bump Mapping (page 2-1506)). The red
channel encodes the left-right axis of normal
orientation, the green channel encodes the
up-down axis of normal orientation, and the blue
channel encodes vertical depth.

Basic Workflow

3ds Max provides a number of different ways
to create and use normal bump mapping, but



the most straightforward and simplest workflow
involves these steps:

1. Create a detailed, high-resolution model.
2. Create a simpler, low-resolution model.

The low-resolution model should have

the general shape and outlines of the
high-resolution model, and typically it should
be a bit smaller, so that projected detail in the
high-res model will appear to be above its
surface.

3. Select the low-res model.
4. Choose Rendering > Render to Texture.
The Render To Texture dialog appears.

5. On the Objects To Bake rollout, in the
Projection Mapping group, click Pick.

A selection dialog appears.
6. Choose the high-res object, and then click Add.

3ds Max applies a Projection modifier (page
1-769) to the low-res object.

7. In the Projection Mapping group, turn on
Enable.

Note: At this stage, often you will click Options
to display the Projection Options dialog (page
3-165), which has a variety of settings for how
to generate the projection.

8. On the Output rollout, add a NormalsMap
element (see Baked Texture Elements (page
3-146)). Assign Bump as its target map slot.

9. In the Selected Elements Unique settings group,
turn on Output Into Normal Bump.

10.Click Render.

3ds Max renders the Normals map, which
stores normals data from the high-res object.
As for other kinds of texture baking, it creates
a Shell material and applies that to the low-res
object, with the Normals map assigned as the
bump component.
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Components of Normal Bump Mapping

In the 3ds Max interface, controls for normal
bump maps appear in three locations:

The Render To Texture dialog

Specifically, normal projection controls are
found on the Objects To Bake rollout (page
3-158) and the Output rollout (page 3-160).

+ The Projection modifier (page 1-769)

You can apply a Projection modifier yourself, or
let Render To Texture do so automatically.

+ The Normal Bump map type (page 2-1731)

Render To Texture creates this automatically if
you turn on Output Into Normal Bump (step
9, above).

Viewing Normal Bump Maps

If your display driver uses DirectX 8, you can view
normal maps in viewports by using the Metal
Bump shader (page 2-1614). 1f your graphics
driver is DirectX 9, you can view normal maps in
any shaded viewport. See Direct3D Driver Setup
Dialog (page 3-843).

If your display driver is Software or OpenGL, you
can’'t view normal maps in viewports. However,
you can still render them and use normal mapping
in renderings.

Normal Projection with Sub-Object
Selections

You can associate different sub-object selections
with different high-resolution geometry. See
Reference Geometry Rollout (Projection Modifier)
(page 1-772).

Troubleshooting Normal Bump
Maps

Because of the variety of geometry and different
situations that can arise, normal bump maps
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sometimes give unexpected results. Usually there
is a workaround for the problem, or more than
one. This topic describes some situations that can
arise, and ways to correct them.

Parallel Projection Loses Detail

If the projection cage is set up so projected rays run
parallel to part of the high-resolution geometry,
that portion of geometry can be lost in the normal
bump map.

For example, in this scene, the normal bump map
is based on a high-resolution cylinder that has
indentations at the top and bottom.

A [ i

Default cage around high-res cylinder

However, the normal bump map does not show
the end indentations.

Indentation is missing from top and bottom of the cylinder’s
normal bump map.

The reason is that with the default projection cage,
the rays parallel the sides of the indentation, and
so details are lost.

S I | =

il

Projection rays (shown in red) parallel the sides of the
indentation.

To correct the problem, you can move the end of
the cage upward, and scale it inward a little, so the
rays don’t run so nearly parallel to the side of the
indentation.



Troubleshooting Normal Bump Maps

With the corrected cage, the upper indentation appears
correctly in the normal bump map.

Tip: In situtations like this, another solution can be
to use Break on the vertices in the region of the

Raising and scaling the upper end of the projection cage.

When the cage is adjusted this way, the indentation
appears in the normal bump map.

to4-resolution object where detail is missing from
the map. This increases the number of vertices
in the cage, and reduces the chances of geometry
being missed. If you use this method, it is likely
you will need to make further adjustments to the
pr'ojection cage, as well.
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Breaking low-res vertices causes the indentations to render in
the normal bump map. However, projection now misses some
areas of the geometry, so the cage needs to be adjusted further.

Flipped Seams in Tangent Space

When you use tangent space for your normal
bump map, usually the values used for the tangents
are consistent between the hardware shader,
renderers, and third-party applications. However,
sometimes portions of the geometry are flipped,
relative to each other, causing discontinuities when
you render or use a hardware shader. Tangent
space is the default option for normal bump
mapping, and it is the method you should use

for objects that both move and deform, such as
animated characters. This problem does not arise
when you use the other coordinate spaces: world,
screen, or local.

For example, in the following scene, the pants
show discontinuities. They are flipped relative to
each other, as the arrows show.

Flipped seams in rendering of pants
Left: Left side shows a discontinuous red stripe
Right: Right side shows a discontinuous blue stripe

The arrows show how the maps are misaligned.

When you render a normal bump map, you can
generally see flipped areas as showing a “flare” of
reddish color to the right, and of bluish color to
the left.

Uncorrected normal bump map shows blue and red “flares.”

The solution is to use the UVW Unwrap modifier’s
Flip Horizontal command for those sub-object
selections that show flaring, or an excess of red
areas.



Normal bump maps corrected using Flip Horizontal

Red and blue are more evenly distributed, with blue
predominating.

With the maps corrected, the full rendering,
whether with 3ds Max or a hardware renderer,
looks better.

Corrected normal maps render more smoothly, without
discontinuity.

The arrows show how the maps are correctly aligned to wrap
around the pant legs.

Troubleshooting Normal Bump Maps

Noise when Rendering a Normal Bump
Map with the mental ray Renderer

If you use the mental ray renderer to render a
normal bump map, and the model has overlapping
faces (for example, where the low-resolution and
high-resolution objects overlap in space), then
the normal bump map can show noise where the
faces overlap.

Red areas show noise from overlapping faces

The workaround is to adjust either the high-res or
the low-res object so that faces are not coincident.
One way to do so is to use a Push modifier (page
1-779). After you have generated the normal map,
you can turn off the Push modifier.

Tip: If another object in the scene continues to
cause problems with the map rendering, you
can make it invisible to normal projection by
going to its Object Properties dialog, and in the
Rendering Control group, turning off Visible To
Reflection/Refraction.

Overlapping UV Coordinates

Overlapping UV coordinates can cause rendering
errors in Render To Texture. The problem is
especially noticeable on objects that have mirrored
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UVs, or symmetrical mapping. If you are
working with a character or other model that has
mirrored UVs, we recommend that you follow this
procedure:

1. Either add an Unwrap modifier or go into an
existing Unwrap modifier where the symmetry
exists.

2. Move half of the overlapping texture
coordinates on the W axis so that they’re
slightly offset from the other half.

Render To Texture will use the texture
coordinates with the higher W value.

Edit Normals Modifier Makes Normal
Bump Mapping Incorrect

Don’t apply an Edit Normals modifier (page 1-634)
to the low-res object. Normal bump projection
relies on the low-res object having standard
normals, and altering them causes normal bump
maps to have unpredictable results.

Render to Textures Dialog

Rendering menu > Render To Texture > Render to Texture
dialog

Rendering to texture, or “texture baking,” is
controlled by this dialog. Most of this dialog’s
controls are contained in its rollouts.

See also

General Settings rollout (page 3-157)

Objects To Bake Rollout (page 3-158)

Output Rollout (page 3-160)

Baked Material Rollout (page 3-162)

Automatic Mapping Rollout (page 3-163)

Procedures
To bake an object’s texture:

There are a lot of options for rendering to textures.
These are the basic overall steps.

1. Select an object.

Ideally, the object will have a texture assigned
to it, or lights and shadows that fall on it, and
SO on.

2. Choose Rendering > Render To Texture.
3. In the same dialog, go to the Output rollout.

4. Click Add, and in the Add Texture Elements
dialog, choose the element(s) you want to
render.

5. Set Target Map Slots, if necessary.
6. Click Render.

The elements you chose to render are rendered
to files, and the baked texture is displayed in
shaded viewports.

To bake the texture of multiple objects:

1. Set up the texture-baking parameters of each
object you want to bake. This corresponds to
steps 2 through 5 of the previous procedure.

2. In the Objects To Bake rollout, change All
Selected to All Prepared.

3. Click Render.

Textures are rendered for all the objects you
previously set up.

Interface
JRIaTE
i+ General Settings [i
|',| + Objects to Bake |]
i+ Cutput [i
T+ Biaked Material [i
- Miews Render
Fender | Uriwrap Only | Cloze | Original: -
Baked: @& [




Render—Renders the scene, or the elements listed
in the Objects To Bake rollout.

Unwrap Only—Applies the Automatic Flatten UVs
modifier to all selected objects without rendering
anything.

Close—Closes the dialog and saves any changes to

settings you have made.

Original/Baked—When set to Views, the original
or baked material is displayed in the viewports.
When set to Render, the original or baked material
is used in the rendering.

Render to Texture: General
Settings Rollout

Rendering menu > Render To Texture > Render to Texture
dialog > General Settings rollout

This rollout has the texture-baking controls for
the current scene. It lets you control automatic
unwrapping of the baked textures, map size,
render settings, and where texture renderings are
saved.

Seealso
Render to Texture (page 3-144)

Render to Texture Dialog (page 3-156)

Render to Texture: Objects To Bake Rollout (page
3-158)

Render to Texture: Output Rollout (page 3-160)

Render to Texture: Baked Material Rollout (page
3-162)

Render to Texture: Automatic Mapping Rollout
(page 3-163)

Render to Texture: General Settings Rollout 157

Interface
[= General Settings |
r Output
Path: |T:Acatalystyimages J

[v Fiendered Frame \Window

Setup...

[~ Skip Existing Files

r— Fiender Setling

I~ Metwork Render

Output group

Text field—Specifies the folder where the rendered
texture will be saved. You can enter a different
folder name in this field. Default=the \images
subfolder of the folder where you installed

3ds Max.

J—Click the ellipsis button to display a dialog
that lets you browse to the directory where you
want the rendered texture to be saved.

Skip Existing Files—Allows you to render only
those maps that do not already exist.

Rendered Frame Window—When on, displays the
complete map in a rendered frame window (page
3-5) as the elements are rendered. When off, does
not open the rendered frame window. Default=on.

Note: The rendered frame window does not open
when you use Render To Texture with the mental
ray renderer. Instead, 3ds Max displays a progress
dialog.

Render Settings group

These controls let you choose and set up Render
Presets as well as activate network rendering.

Drop menu—Lets you choose Load Preset (page
3-23). A Render Presets Load dialog appears
where you can select an RPS file.

Setup—Displays the Render Scene dialog (page
3-2), where you can adjust production settings,
draft settings, or both.
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Network Render—When on, you can assign the
rendering task to Server systems. If you click
Render, the Network Job Assignment dialog (page
3-190) displays where you can specify a server, or
multiple servers, to take on the task. Default=off.

3ds Max can use the Split Scan Lines option when
rendering to textures with a render farm. However,
if you enable projection mapping and turn on
Sub-Object Levels, this option is unavailable.

Render to Texture: Objects to Bake
Rollout

Rendering menu > Render To Texture > Render to Texture
dialog > Objects to Bake rollout

This rollout has controls for the texture baking of
individual objects. It lets you choose which map
channel the texture will use, which elements will
be rendered, and at what sizes. It also lets you
control filename generation, and assign the format
of rendered texture elements.

See also
Render to Texture (page 3-144)

Render To Texture Dialog (page 3-156)

Render To Texture: General Settings Rollout (page
3-157)

Render To Texture: Output Rollout (page 3-160)

Render To Texture: Baked Material Rollout (page
3-162)

Render to Texture: Automatic Mapping Rollout
(page 3-163)

Interface
[- Objects to Bake |
Object Sub-Object Edge
MName Chanrnel  Channel Padding
Flanel (050 Outputs] 3 4 2

— Selected Dbject Settings
[v Enabled

Padding: [2~ 2]
¥ Enabled IF'miection j Fick... | Options...

[ Object Level v Sub-Object Levels
® Putto Baked Material ¢ Put to Baked Material
® Full Size

— Projection Mapping

£~ Proportional

— Mapping Coordinate:
Object: ¢ Use Existing Channel
®  Lse Automatic Unwrap

" Usze Exigting Channel
® Usze Automatic Unerap

Clear Unwrappers

® AllSelected ¢ All Prepared

Charrel: [3 =
Charnel: [ =

Sub-Objects:

£ Individual

Object list
List of objects—Shows all selected objects.
+ Name column—Lists the object’s name.

+ Map Channel column—Lists the object’s current
map channel setting.

+ Edge Padding column—Lists the object’s current
edge padding setting.

Selected Object Settings group

Enable—When on, the Channel and Padding
controls are used for individual, all selected, and all
prepared objects. When off, only selected object
texture rendering uses these settings; “whole
scene” rendering does not. Default=off.

Padding—The amount, in pixels, that edges are
allowed to overlap in the flattened (“unwrapped”)
texture. Default=2 pixels.



If the baked texture shows visible seams when you
view it in shaded viewports or renderings, try
increasing this value.

Projection Mapping group

This group contains the controls for generating a
normal bump projection. See Creating and Using
Normal Bump Maps (page 3-150)

Enabled—When on, normal bump projection is
enabled using a Projection modifier (page 1-769).
When off, the Projection modifier is not used.
Default=off.

To generate a normal map rather than a normal
bump map, leave Enabled turned off.

Modifier drop-down list—When an object has been
chosen, this list shows the Projection modifier. If
multiple Projection modifiers have been assigned,
their names are visible in the list as well.

Pick—Click to pick the high-resolution object from
which the Projection modifier will derive normals.
Clicking Pick displays a Select Objects dialog (page
1-78), which lets you select one or more objects on
which to base the normals map.

Options—Click to display the Projection Options
dialog (page 3-165), which contains various
normal bump projection settings. When
Individual is chosen (at the bottom of this rollout),
the options affect the selected object; when All
Selected or All Prepared is chosen, the options
apply to all the selected or prepared objects.

Object Level—When on, projects from the object
level of the high-resolution object. Default=on.

+ Put to Baked Material—(The default.) When
chosen, the object-level projection is rendered
in the baked material.

Sub-Object Levels—When on, uses the active
sub-object selection. Default=on.

Render to Texture: Objects to Bake Rollout

+  Put to Baked Material—When chosen, the
sub-object level projection is rendered in the
baked material.

The following options apply to sub-object
rendering, when only a portion of the geometry is
being rendered to the normal bump map:

*  Fu