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A
aberrations in raytracing, 287
abstract textures, 110–111, 110
acceleration attribute, 194
Accuracy attribute, 292–293
Add Attribute window, 192–193, 193,

239–240, 240
Add Frame Ext attribute, 33
Add Light Name attribute, 33
Add Scene Name attribute, 33
Add To Selected Light option, 53–54
addition, 186–187
Adobe Illustrator (AI) format, 266
Age attribute, 106
aligning

NURBS surfaces, 218–219, 218–219
UVs, 227, 227

Alpha attribute, 292–293
Alpha Channel attribute, 253–254
Alpha Gain attribute, 237
Alpha information

connections, 130–131
displacement mapping, 237
Layered Shader material, 85
Light Fog, 22
raytracing, 292–293

Alpha Offset attribute, 237
alpha punch, 74
Alpha To Use attribute, 130–131
Ambient Color attribute

Cloud texture, 104
Final Gather, 331–332
Lambert material, 64
Light Info utility, 163

ambient lights
shadows from, 46, 47
working with, 13–14, 13–15

Ambient Shade attribute, 13, 14
Amplitude attribute

Cloud texture, 103
Marble texture, 105
Mountain texture, 79

Solid Fractal texture, 102
Volume Noise texture, 98
Wood texture, 106

anamorphic flares, 247
Angle attribute, 71
Angle Of View attribute, 250
angles

for Anisotropic materials, 71
for Phong shading, 65
for textures, 116–117

Animated attribute, 102
animation, aspect ratio for, 248
Anisotropic materials

parent node for, 63
shading with, 70–71, 71

Anti-Alias attribute and anti-aliasing
for Convert To File Texture tool, 121
with depth maps, 43
for Maya Software, 255–256
with mental ray raytracing, 288, 288
and resolution, 268

Arc attribute, 18
Area Light attribute, 42, 42
area lights

for depth maps, 41–43, 42–43
shadows from, 46, 47
shape of, 43
working with, 16, 16–17

Array Mapper utility, 191–196, 191–193, 195
artifacts from shadows, 33–34, 34, 36, 36,

44–45, 45
As Projection method, 114, 119
As Stencil method, 114
aspect ratio, 246–248, 246, 248
Assign Material To Selection option, 127
asteroid model, 173–174, 174
Attribute To Paint menu, 231, 231
Auto Focus attribute, 54
Automatic Mapping tool, 228
automation, sampler nodes for. See sampler

nodes
average operations, 186–187
AVI format, 265

Index
Note to the Reader: Throughout this index boldfaced page numbers indicate primary discussions of a topic. Itali-
cized page numbers indicate illustrations.
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B
Back attribute, 113
Back Shade Darkness attribute, 55
Back Shade Factor, 55
Back Shadow attribute, 52
Background Color attribute

Cloud texture, 104
Cornell Box, 336
glass, 304, 304
raytracing, 284, 284
Sampler Info utility, 158
Use Background material, 73–74
water, 296

Background Mode attribute, 121
Bake Shading Group Lighting attribute, 121
Bake Shadows attribute, 121
Bake Transparency attribute, 121
Balance attribute, 111
Ball attribute, 116, 117
Ball projection icon, 119
banding, 266
Barn Doors attribute, 7–8, 7–8
Beer’s Law, 324
Bias attribute

Contrast, 146–147
depth maps, 36, 36–37, 42
light gaps, 44, 44
raytracing, 282–283, 283, 293
Solid Fractal texture, 102
Studio Clear Coat utility, 176–177

bin filling, 133, 133
bitmaps

recovering, 264, 264
for textures, 80, 85–86, 86

Blend Colors utility, 138, 138
Blend Mode options

3D Paint tool, 231, 231
Layered Shader material, 85

Blend Range attribute, 24
Blender attribute, 138
blending colors, 138, 138
Blinn, James, 70
Blinn material, 85–86, 86

for glass, 304, 305
for metal, 88–89
parent node for, 63
for plastic, 89–91, 90
for wood, 86–87, 87

Blinn shading, 67–70, 67–69

Blobby Surface particles, 165–168, 166–168,
194, 195

Blue attribute, 256, 256
Blue channel, 5
blur

Gaussian, 266, 267, 270
motion, 270–272, 271, 283, 289–291, 290

Blur By Frame attribute, 272
Blur Length attribute, 272
Bottom attribute, 113
Boundary attribute, 79
Bounding Box Scale attribute, 238
Box style for raytracing, 288
Bright Spread attribute, 76
brightness

Ramp Shader material, 156–157
spot lights, 3

Brownian Motion, 97
Brownian texture, 97, 97
brush style for Paint Effects, 50–51
Bulge texture, 80
Bump 2D utility, 235, 235
Bump 3D utility, 235
Bump Depth attribute, 87, 89–90, 235
Bump Mapping attribute

Blinn material, 89–90
ice, 299–300
Lambert material, 63
Marble texture, 105
Perlin noise, 78
shading networks, 176
UV sets, 228
Water texture, 76
Wood texture, 106

bump maps for texture, 235, 235–236
Bump Resolution attribute, 258
bumpValue attribute, 132

C
calm water, 295–296, 295–296
Camera Aperture attribute, 249
Camera Attribute Editor, 40
Camera Normal attribute, 127
Camera Scale attribute, 250–251
cameras

for Ramp Shader material, 157
zoom-dolly, 172–173, 173

car paint, 158, 158
cartoon shading networks, 177–181, 178–180
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Cast Shadows attribute, 38, 51–52
Caustic Accuracy attribute, 321, 335–336
Caustic Filter Kernel attribute, 322
Caustic Filter Type attribute, 322, 336
Caustic Photons attribute, 319–321, 336
Caustic Radius attribute, 321, 336
Caustic Scale attribute, 322
caustics

with Final Gather, 338–339, 338
with Global Illumination, 320–322, 320–322

Caustics attribute, 311
Cornell Box, 334
water, 296–297

Cell Color attribute
Leather texture, 106–107
Snow texture, 107

Cell Size attribute, 106
Center attribute

Distance Between utility, 169
shadows, 190
Wood texture, 106

Center Of Interest manipulator, 5, 6
Center Shadow attribute, 52
Center Thresh attribute, 103
Channel attribute

Crater, 111
Stucco texture, 110

channels
for expressions, 188
for nodes, 126

Checker texture, 80
chord length method, 215–216, 215
Chromatic Aberration attribute, 287, 287
Cinemascope aspect ratio, 247
Clamp utility, 147–148
cleaning up

Hypershade window, 132–135, 133–135
rendering, 261–262, 262

Clear Before Graphing command, 134
Cloth texture, 76, 76
Cloud texture, 103–104, 104
Col attribute, 324
Col_out attribute, 325
color and Color attribute

area lights, 16
blending, 138, 138
Blinn material, 86, 89–90
clamping values, 148
Cloud texture, 103
connections, 127–128

contrast adjustment for, 146–147, 146
converting RGB

to HSV, 136–137, 136
to luminance, 137, 137

Cornell Box, 337
Environment Fog, 23
environment textures, 112
gamma correction, 145–146, 146
Granite texture, 109
Lambert material, 64
Light Fog, 21–22, 23
Marble texture, 105
Particle Sampler utility, 167
Phong E shading, 70
Quad Switch, 204
in raytracing, 281
remapping, 139–141, 139–141

HSV, 141–143, 142
value, 143, 143

Rock texture, 109
Sampler Info utility, 158–159
Shading Map material, 72
shifting, 83
sliders for, 147, 147
smearing, 144–145, 145
Snow texture, 107–108
spot lights, 2–3, 2
stacking textures, 83
Stencil, 206
stenciling, 205–206, 205
surface luminance, 148–150, 149
vectors for, 163–165, 164, 196
Volume Fog, 24
Volume Noise texture, 100

Color Based Transparency attribute
Environment Fog, 23
Light Fog, 21

Color Chooser window, 3
Color Curves attribute, 5
Color Gain attribute

Blinn material, 87, 89
Final Gather, 331
Layered Shader material, 85
Marble texture, 105
Perlin noise, 78
spot lights, 2
Volume Noise texture, 100

Color If False attribute
in condition tests, 200–201
for Sampler Info utility, 161
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Color If True attribute, 200–201
Color Input attribute, 156, 156
Color Offset attribute

Blinn material, 89
Cloud texture, 104
Layered Shader material, 85
Marble texture, 105
Volume Noise texture, 100

Color Ramp Input attribute, 24
Color Range gradient, 19–20, 19
Color Remap option, 83
Color Resolution attribute, 258
color space

16-bit, 266, 267
converting, 136–137, 136
remapping, 141–143, 142

command line for rendering, 260, 261
Command Prompt window, 260, 261
Compositing Flag attribute, 83
compositing programs, 252–253
compression settings, 267
Concentric attribute, 118
Concentric Ripple Attributes section, 77
Condition utility, 199–201, 200
Cone Angle attribute

depth maps, 37, 39–41
shadows, 48

Cone Angle manipulator, 6–7, 6–7, 10
Cone End Radius attribute, 18
Connect Output Of menu, 130, 130
Connection Editor, 127–128, 127–128
connections, 125–126

basics, 126–127, 126
cleaning up, 132–135, 133–135
custom, 127–132

construction history, 173–174, 174, 262
Contrast attribute

Cloud texture, 103
color, 146–147
Marble texture, 105

Contrast Threshold attribute
anti-aliasing setting for, 256, 256
for raytracing, 289

Contrast utility, 146–147, 146
Conversion Factor attribute, 207
Convert To File Texture tool, 120–121,

120–121
converting

frame rate, 252–253
RGB color

to HSV, 136–137, 136
to luminance, 137, 137

units, 207–208, 208
coordinate space, 157
copper, re-creating, 91–93, 91–92
Cornell Boxes, 332–338, 333–338
Cosine Power attribute, 67
Crater texture, 110–111, 110
Crease Color attribute

Leather texture, 106–107
Snow texture, 107

Creases attribute, 109
Create Hair command, 55
Create New Expression option, 188
Create New UV Set attribute, 228
Create PSD Network Options window,

233–234, 233
Create Render Node window, 323, 323
Creation Expression option, 194
Cross Product attribute, 197
Cubic attribute, 117, 117
Cubic Decay Rate, 4, 4
Cubic projection icon, 119
Culling attribute, 258
Curve Tolerance attribute, 259
curves

with depth maps, 33–34, 34
for Paint Effects, 50
for spot lights, 4

custom cartoon shading networks, 177–181,
178–180

custom connections, 127–132, 127–132
custom paint material, 150–153, 150–152
custom sliders for textures, 239–240, 240
Cut UVs option, 222
CV Curve tool, 216
Cycling Index manipulator, 9, 9
Cylindrical attribute, 117, 117
Cylindrical projection icon, 119

D
D1 video standard, 248–249
DAG (Directed Acyclic Graph) hierarchy sys-

tem, 163
debris, 78, 78
Decay attribute, 16
decay for directional lights, 10, 11
Decay Rate attribute

Light Info utility, 161
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point lights, 15
spot lights, 3–4, 4, 8, 9

Decay Regions manipulator, 8
Default Render Utility List node, 208, 208
Delete Unused Nodes command, 135
Density attribute

Granite texture, 109
Leather texture, 106
Light Fog, 21, 22
Volume Fog, 24
Volume Noise texture, 98

Depth attribute
Cloud texture, 103
Marble texture, 105
Solid Fractal texture, 103
Wood texture, 106

Depth Channel attribute, 254
Depth Decay attribute, 107
Depth Map Shadow Attributes section, 44, 292
depth maps

focus in, 39–41, 41
for fur, 53
for hair, 56, 56
light gap errors in, 43–45, 44–45
multiple, 37–38, 37–38
overview, 32–37, 32–37
refining, 38
resolution, filter size, and shadow color for,

39, 39
Depth Max attribute, 99
depth of field, 268–270, 268–270
Depth Of Field attribute, 268
Depth Shadow attribute, 53
Depth Shadow Type attribute, 53
Detail Level attribute, 259
Detail Level Preset attribute, 259
Detail Shadow Map attribute, 292
Device Aspect Ratio attribute, 253–254
Dgs_material material, 324
Diagnose Photon tool, 316
Dielectric_material material, 324–325, 324–325
Diffuse attribute

Dgs_material, 324
Lambert material, 63–64
Quad Switch, 204
readjusting, 147
Sampler Info utility, 158

diffuse shadows, 189–190, 189
Diffusion attribute

Marble texture, 105

Rock texture, 109
direct illumination, 312
Direct Illumination Shadow Effects attribute,

317
Directed Acyclic Graph (DAG) hierarchy sys-

tem, 163
direction, vectors for, 196
Direction Scale attribute, 319
Direction X/Y/Z attribute, 167
directional lights

focus for, 40–41
shadows from, 47
working with, 10–11, 11–13

disco ball glitter, 159–161, 160
Disk Based Dmaps, 33, 33, 37, 40, 44
displacement maps, 236–238, 237
Displacement Shader node, 236, 237
Display Quality attribute, 56
distance, vectors for, 196
distance attribute, 169
Distance Between utility, 169, 170
Distance tool, 41, 269, 269
distorting textures, 144
division, 184–186, 185
divisions attribute, 174
dmapName field, 33
dMaps, 33, 44
Dot Product attribute, 197
Dot_Width attribute, 240
Double Sided attribute, 121, 201, 219
Double Switch utility, 203
downstream nodes, 126–127, 126
drag and drop for connections, 127–129,

128–129
droplets, water, 296–297, 297–298
Duplicate Surface Curves option, 218
duplicating

expression nodes, 188
lines, 129–130, 129

DV video standard, 248–249

E
Eccentricity attribute

Blinn shading, 69
caustics, 322
raytracing, 284
Sampler Info utility, 158

Edge Anti-Aliasing attribute, 255–256
edge artifacts, 45, 45

9404X_IDX_p2_0F.qxd  8/1/06  11:19 AM  Page 345



346

edge falloff of lights, 16, 16
Edge Style attribute, 260
Edge Thresh attribute, 103–104
Edge Weight Preset attribute, 260
Edit PSD Network option, 234
Edit Weights option, 226
effects shadows

fur, 53–55, 53–54
hair, 55–57, 56
Light Fog, 49–50, 50
Paint Effects, 50–53, 51–52

8-bit color space, 266, 267
Emit Ambient attribute, 18
Emit Diffuse attribute, 3–4
Emit Photons attribute, 313
Emit Specular attribute, 3–4
Emitter Type attribute, 167
Enable Default Light attribute, 2, 331
Enable Map Visualizer attribute, 318–319, 331
Encapsulated PostScript (EPS) format, 266
End Distance attribute, 8
Energy attribute, 314
Environment Fog attribute, 23–24, 24
environment textures, 111–114, 112–113
EPS (Encapsulated PostScript) format, 266
Exact motion blur, 289–290, 290
Exponent for photons, 314
exporting shading networks, 127
Expression Editor window, 188
expressions, 188
Extra Sample Rate attribute, 238
eye glow, 209–211, 209–210

F
F Stop attribute, 269
Faces attribute, 294
Facing Angle option, 156
Facing Ratio attribute

glass, 304
Sampler Info utility, 157–159, 161
vectors, 196

Fake Shadow attribute, 51
Falloff attribute, 98
Falloff Start attribute, 330
Falloff Stop attribute, 330
Fast Drop Off attribute, 22
FCheck window, 38, 40
feature displacement for textures, 237
File Format attribute, 120

Fill Style attribute, 259–260
Fill Texture Seams attribute, 121
Filler Color attribute, 147

Granite texture, 109
Marble texture, 105
Wood texture, 106

filling bins and tabs, 133, 133
Film Aspect Ratio attribute, 249
film back, 249–250, 249
Film Gate attribute, 249–250
Film Roll Pivot attribute, 250
Film Roll Value attribute, 250
Film Translate attribute, 250
Filter attribute

2D textures, 80–83, 80, 82–83
Final Gather, 330
raytracing, 288–289

Filter Height attribute, 288–289
Filter Offset attribute

2D textures, 81–82, 82
Blinn material, 89

Filter Size attribute
depth maps, 38–39, 39
light gaps, 43, 45, 45
lights, 190
shadows, 46

Filter Type attribute, 80, 82
Filter Width attribute, 288–289
Final Gather, 311, 328–329, 328–329

attributes for, 329–331
caustics with, 338–339, 338
for irradiance, 331–332, 332

Final Gather Rays attribute, 330
Final Gather Scale attribute, 330
fire pit lighting, 57–59, 57, 59
First Term attribute, 200
Fit Resolution Gate attribute, 249–250
Fit To Group Bbox attribute, 118–119
Fix Texture Warp attribute, 216, 217
Flat Shade All option, 62
flickering fire pit lighting, 57–59, 57, 59
Flip attribute, 113
Flipped Normal attribute, 201
focal length, 250–251, 250–251
Focal Length attribute

HitchCamGroup node, 172–173
project settings, 250–251

Focus attribute
depth maps, 39–41
fur, 54
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Focus Distance attribute, 269
focus in depth maps, 39–41, 41
Focus Region Scale attribute, 269
Fog Intensity attribute, 22
Fog Radius attribute, 22
Fog Shadow Intensity attribute, 50, 50
Fog Shadow Samples attribute, 50
Fog Spread attribute, 22
follicle nodes, 56
fractal algorithms, 96–97
Fractal textures, 78, 102–103
Frame Padding attribute, 253–254
frame rates, 251–253, 252
Frequency attribute

Crater, 111
Volume Noise texture, 100–101

Frequency Ratio attribute
Solid Fractal texture, 102
Volume Noise texture, 99

Fresnel, Augustin-Jean, 70
Fresnel Index attribute, 71
Fresnel reflections, 70

for Blinn shading, 67
for glass, 302
for water, 295

Front attribute, 113
frozen water, 298–300, 299–300
functions for expressions, 188
Fur Shading Type attribute, 53, 55
Fur system, 53–55, 53–54

G
Gamma attribute, 145
Gamma Correct utility, 145–146, 146
Gamma correction, 145–146, 146
Gap Color attribute, 76
Gauss raytracing style, 288
Gaussian blur, 266, 267, 270
Get Brush command, 50
Get Hair Example command, 55
glass

Maya Software for, 303–306, 303–306
mental ray for, 306–307, 307
reproducing, 301–303, 301–302

glitter, disco ball, 159–161, 160
Global Illum Accuracy attribute, 315–317, 317,

334–336, 335
Global Illum Photons attribute, 314–315, 319,

334

Global Illum Radius attribute, 315, 316, 320,
334–335, 334

Global Illum Scale attribute, 314–316
Global Illumination, 311

attributes for, 315–318, 315, 317
caustics for, 320–322, 320–322
with mental ray, 314, 323–328, 323–327
overview, 312–313, 312–313
photon hits for, 318–319, 318–319
tracing photons, 313–314, 313

Global Illumination attribute, 320
Glossy attribute, 324
glow, math utilities for, 209–211, 209–210
Glow Color attribute, 26
Glow Radial Noise attribute, 27
Glow Spread attribute, 206
Glow Type attribute, 26
glowing objects

in dark, 161–163, 162
eyes, 209–211, 209–210

glowIntensity attribute, 161
Gouraud, Henri, 70
Gouraud material, 66
Gouraud shading model, 63, 70
gradients for volume lights, 19–20, 19
Grain Color attribute, 106
Grain Contrast attribute, 106
Grain Size attribute, 109
Grain Spacing attribute, 106
Granite texture, 109, 109
granular textures, 109, 109
Graph Network option, 134–135
Green attribute, 256, 256
Green channel, 5
Grid Depth attribute, 114
Grid Div Per Span U attribute, 216
Grid Div Per Span V attribute, 216
Grid texture, 80
Grid Width attribute, 114
group nodes, 126

H
hair

Fur system for, 53–55, 53–54
shadowing with, 55–57, 56

Hair Tube Shader, 56, 75
Halo Color attribute, 26
Halo Spread attribute, 206
Halo Type attribute, 25
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Halo Type halos, 26
Hardware Geometry Cache attribute, 258
hardware renders, prepping, 257–258, 257
Height Field utility, 238, 239
height in aspect ratio, 246
Height Scale attribute, 238
Hide Source attribute, 161
Highlight_Color attribute, 240
Highlight Size attribute, 70
history

construction, 173–174, 174, 262
for UV information, 223

HitchCamGroup node, 172–173
Hitchcock zoom-dolly camera, 172–173, 173
hot spots

from lights, 48, 320
in Phong model, 65
in water droplets, 296

HSV color space
converting with RGB, 136–137, 136
remapping, 141–143, 142

Hsv To Rgb utility, 136–137, 136
hue in HSV color space, 136
Hypershade window, 126, 264

basics, 126–127, 126
cleaning up, 132–135, 133–135
for custom connections, 127–132

I
ice, 298–300, 299–300
ice cubes, 307–309, 307–308
If Else statements, 199–201, 200
IFF format, 33, 38, 265–266
Ignore Light attribute, 27, 207
Ignore_normals attribute, 325
Illuminates By Default attribute, 3, 46
Image attribute

environment textures, 112–113
Projection, 114

Image Format attribute, 265
image formats for rendering, 264–267, 267
Implode attribute, 100
Implode Center attribute, 100
Incandescence attribute

Cloud texture, 104, 104
connections, 127
Final Gather, 331–332, 332
Lambert material, 64
Sampler Info utility, 161

Volume Fog, 24
water, 297

incandescencePP attribute, 192
Include Edges attribute, 260
Increment attribute, 97
Index attribute, 176–177
indirect illumination, 312, 312
Infinite Size attribute, 113
Inflection attribute

Solid Fractal texture, 102
Volume Noise texture, 99

Initial Sample Rate attribute, 238
Initial Shading Group, redirecting, 175, 175
Ink_Width attribute, 240
InnerIce node, 300
Input And Output Connections command,

134–135
input attribute

Clamp, 148
color, 136–137
construction history nodes, 174
Distance Between utility, 169
HitchCamGroup node, 172
Light Info utility, 164
NURBS discs, 171
Particle Sampler utility, 168

Input Value attribute
Remap Value, 143
Sampler Info utility, 159

Intensity attribute
Blinn shading, 69
Cornell Box, 334–335, 337
Final Gather, 332
Light Info utility, 161
shadows, 48
spot lights, 4, 5

Intensity Curve attribute, 4
Intensity Multiplier attribute, 55
intensity of area lights, 16
interior lighting, 27–29, 27–28
interlaced fields, 252
Interpolation attribute

Ramp texture, 79, 79
Remap Color utility, 140
Surface Luminance, 149

Invert attribute
Blinn material, 89
Cloud texture, 103
color, 83
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Ior attribute
Dgs_material, 324
Dielectric_material, 324

Ior_out attribute, 325
irradiance, Final Gather for, 331–332, 332
Irradiance attribute, 332
Irradiance Color attribute, 332

J
Jitter attribute, 289
JPEG format, 265, 267
judder, 253

L
Lacunarity attribute, 97
Lambert material, 63–65, 63–64
Lanczos style, 288
Layer attribute, 23
Layer Size attribute, 106
Layered Shader material, 84–85
layers

for rendering, 261–264, 263
transparency of, 131, 132

laying out UVs, 227, 227
Layout Multiple Objects setting, 227
Leaf Primitives attribute, 281–282
Leather texture, 106–107, 107
Left attribute, 113
Lens Flare attribute, 26
lens flares, 26, 247
Lens Squeeze Ratio attribute, 250
Level Max attribute, 103
Level Min attribute, 103
Life Color attribute, 166–167
Lifespan Mode attribute, 166–167
lifespanPP attribute, 195
Light Absorbance attribute

ice, 299–300
raytracing, 286, 286

Light Angle attribute
Ramp Shader material, 156
shadows, 48

Light Depth attribute, 114
Light Direction attribute, 197
Light Fog attribute, 20–22, 21–23
Light Fog effect, 49–50, 50
light gap errors, 43–45, 44–45
Light Glow attribute, 20, 25–27, 26

Light Info utility
for color from spatial vectors, 163–165, 164
for glowing objects, 161–163, 162
for Ramp Shader material, 156
for spot lights, 4

Light Linker node, 208, 208
Light Radius attribute

Cornell Box, 334
shadows, 48, 49

Light Shape attribute, 19–20
light types and lighting

ambient lights, 13–14, 13–15
area lights, 16, 16–17
in depth maps, 39–41, 41
directional lights, 10–11, 10–12
flickering fire pit, 57–59, 57, 59
interior, 27–29, 27–28
linking, 18–19, 19
point lights, 15, 15
selecting, 2
for shadow tests, 46–48, 46–47
spotlights, 2–10, 3–9
volume lights, 17–19, 18–19

Light Width attribute, 114
lightConnection attribute, 206–207
lights attribute, 326
Line Color attribute, 147
Linear Decay Rate, 3, 4
Linear motion blur, 289
lines, duplicating, 129–130, 129
Link To Camera attribute, 118
Link To Layer Set attribute, 234
linking lights, 18–19, 19
Loft option, 218
Look Through Barn Doors manipulator, 7–8, 8
Look Through Selected command, 40
lost bitmaps, recovering, 264, 264
Low Level attribute, 43
Low Sampling attribute, 43
luminance

converting RGB to, 137, 137
surface, 148–150, 149

Luminance utility, 137, 137

M
Macromedia SWF format, 266
Make Paintable command, 50
manipulators for spot lights, 5–9, 6–9
Manual Load option, 19
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maps and mappings
bump, 235, 235–236
depth. See depth maps
displacement, 236–238, 237
per-particle attributes, 191–196, 191–193,

195
UV, 220–222, 221–222

Marble texture, 105, 105
masks

for Light Fog, 22
for Stencil, 206

Master Bin, 133
Material Facade material, 75
materials, 61–62

Blinn, 85–91, 86–88, 90
creating, 150–153, 150–152
in mental ray, 323–326, 324–326
in networks, 175–176, 176
for shading. See shading

math utilities, 183
Array Mapper, 191–196, 191–193, 195
Condition, 199–201, 200
converting units, 207–208, 208
expressions in, 188
for eye glow, 209–211, 209–210
Multiply Divide, 184–186, 185
Optical FX, 206–207, 207
Plus Minus Average, 186–187, 186–187
Reverse, 184, 184
scene nodes in, 208
Set Range, 188–191, 189
Stencil, 205–206, 205
switch, 201–204
Vector Product, 196–199, 198–199

matrices for vectors, 198–199, 198–199
matrix attribute, 197
Matte Opacity Mode attribute, 22
Max attribute, 148
Max. Color attribute, 326
Max 3D Blur Visib attribute, 272
Max Depth attribute, 101
Max Height attribute, 23
Max Object Samples attribute, 289
Max Photon Depth attribute, 313, 317, 320
Max Radius attribute, 330
Max Reflection Photons attribute, 317
Max Refraction Photons attribute, 317
Max Sample Level attribute, 318

Cornell Box, 334
raytracing, 288–289

Max Shading attribute, 255, 280
Max Trace Depth attribute

Cornell Box, 334
raytracing, 294

Max Value attribute, 192
MaxR attribute, 174
Maya Software

for Cornell Box, 337–338, 337–338
for glass, 303–306, 303–306
for raytracing, 280–287, 280–287

Melt attribute, 111
mental ray Map Visualizer window, 319, 319
mental ray renderers, 279

depth maps, 41–43, 42–43
fine-tuning, 332–338, 333–338
for glass, 306–307, 307
Global Illumination with, 314, 323–328,

323–327
with Light Fog, 49
materials in, 323–326, 324–326
raytracing with, 288–294, 288–290,

292–294
metal, re-creating, 88–89
Mib prefixed materials, 326
Mib_volume material, 326
Min attribute, 148
Min Height attribute, 23
Min Max Object Sample Limits attribute, 289,

289
Min Object Samples attribute, 289
Min Radius attribute, 330
Min Sample Level attribute, 318

Cornell Box, 334
raytracing, 288–289

Min Value attribute, 192
mipmapping process, 81–82
Mirror U attribute, 87
Mirror V attribute, 87
Mitchell style, 288
Mix Ratio attribute, 109
Mode attribute, 326
Motion Back Offset attribute, 291
motion blur

applying, 270–272, 271
in raytracing, 283, 289–291, 290

Motion Blur attribute, 258, 271, 293
Motion Blur By attribute, 290–291
Motion Blur By Frame attribute, 258
Motion Blur Shadow Maps attribute, 293
Motion Blur Type attribute, 271
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motion picture format, 246–247
Motion Steps attribute, 290, 290
Mountain texture, 78–79, 78
Move and Sew UVs option, 222–224, 223
Multi-Pixel Filtering attribute, 255–256
Multilister window, 126, 264
multiple depth maps, 37–38, 37–38
multiple materials in networks, 175–176, 176
multiple projections for UV mappings,

221–222, 222
Multiply Divide utility, 137, 184–186, 185

N
natural textures

Leather, 106–107, 107
Marble, 105, 105
Snow, 107–108, 108
Wood, 106, 106

networks
cartoon shading, 177–181, 178–180
multiple materials in, 175–176, 176

node networks, 126
nodes, 126–127, 126

deleting, 135
for expressions, 188
right-clicking, 130, 130
sampler. See sampler nodes

Noise attribute, 193
Noise Freq attribute, 193
Noise Frequency attribute, 149
Noise texture, 139–141
Noise Threshold attribute, 27
Noise Type attribute, 98–100
Noise UV attribute, 87, 90
non-square pixels, 248, 249
nonmaterial nodes, 170–175, 171, 173–175
Norm Balance attribute, 111
Norm Depth attribute, 111
Norm Frequency attribute, 111
Norm Melt attribute, 111
Normal Camera attribute

Crater, 111
Sampler Info utility, 157
Stucco texture, 110
vectors, 196–199

Normal Depth attribute
Crater, 111
Stucco texture, 110–111

Normal Melt attribute, 110–111

Normal Scale attribute, 319, 331
Normal texture method, 114
Normal Threshold attribute, 238
Normalized Brightness option, 157
normalizing UVs, 225, 225
NTSC television standard

aspect ratio in, 246
transmission in, 252

Number Of Exposures attribute, 258
Number Of Samples attribute, 258
Number Of Waves attribute, 77
NURBS discs, 170–172, 171
NURBS surfaces, 62

aligning, 218–219, 218–219
for glass, 303
parameterization, 215–216, 215
prepping, 214, 214
texture stretching on, 216–218, 217

O
object space for Ramp Shader material, 157
Ocean Shader material, 75
Ocean texture, 77
Octaves attribute, 97
offset V attribute, 161
Old Max attribute, 163
Opacity Gain, 22
opacityPP attribute, 192, 195
Operation attribute, 136

Condition, 200–201
construction history nodes, 174
HitchCamGroup node, 172
Light Info utility, 162, 164
Multiply Divide, 185
Plus Minus Average, 186–187
vectors, 197–198

Optical FX Attributes section, 25–26, 25
Optical FX utility, 206–207, 207
Optimize Scene Size Options window, 175, 261,

262
Origin attribute, 100
Orthographic Width attribute, 40–41
Out Alpha attribute

connections, 128, 132
displacement mapping, 237
Luminance utility, 137
Single Switch utility, 202

Out Color attribute
Blinn material, 86
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Out Color attribute, continued
connections, 128
Initial Shading Group, 175
Layered Shader material, 85
Projection, 114
Sampler Info utility, 159
Shading Map material, 72
Surface Shader material, 72

Out Glow Color attribute, 128
Out Normal attribute

Crater, 111
Stucco texture, 110–111

Out Transparency attribute, 128, 130
Out Value attribute, 137, 159
outColorPP attribute, 192
OuterIce node, 299
output attribute

Clamp, 148
Distance Between utility, 169
HitchCamGroup node, 172
Light Info utility, 164
NURBS discs, 171
Particle Sampler utility, 168
vectors, 197

outSingle attribute, 204
outTriple attribute, 204
outValuePP attribute, 192, 194
Overwrite Existing Dmap(s) option, 33

P
Paint Effects To Polygons command, 56
Paint Effects tool, 50–53, 51–52
paint material

car, 158, 158
creating, 150–153, 150–152

PAL television transmission, 252
parameterization, NURBS, 215–216, 215
parent nodes, 63
Parti_volume material, 326
Particle Color window, 191, 191
Particle Render Type attribute, 167
Particle Sampler utility, 165–169, 165–168, 194
particles, texturing, 166–169, 166–168
pass through nodes, 72
pelt mapping, 224, 224
Penumbra attribute

for spot lights, 6–7, 7
for volume lights, 18–19

per-particle attribute mapping, 191–196,
191–193, 195

Perlin, Ken, 77
Perlin noise, 77–79, 78, 98
Perlin Noise attribute, 98
Perspective attribute, 118, 118
pfxHair attribute, 56
Phong, Bui Tuong, 70
Phong_coef attribute, 325
Phong material and shading

distortion with, 67, 68
parent node for, 63
shading with, 65–67, 65–66, 70

Phong E material and shading
distortion with, 67, 68
parent node for, 63
shading with, 70

Photon Color attribute, 314
photon hits, reviewing, 318–319, 318–319
Photon Intensity attribute, 314, 333
Photon Map File attribute, 317–318
Photon Shader attribute, 327
Photon Visibility attribute, 319
Photon Volume Accuracy attribute, 318,

327–328
Photon Volume Radius attribute, 318, 327–328
photons, tracing, 313–314, 313
Physical Fog attributes, 24
Pin Selected UVs option, 226
Pin Unselected UVs option, 226
Pin UV Border option, 226
Pivot manipulator, 6, 6
Pixel Aspect Ratio attribute, 248
Pixel Filter Type menu, 256
Pixel Filter Width X attribute, 256
Pixel Filter Width Y attribute, 256
pixels

averaging, 81
depth map, 34
square and non-square, 248, 249

place3dTexture texture, 96, 96
placement boxes for projections, 118–119
Placement Matrix attribute, 114
Planar attribute, 115, 115
plane propeller, 170–172, 171
plastic, re-creating, 89–91, 90
Playback Speed attribute, 252
Plus Minus Average utility, 137, 186–187,

186–187
point attribute, 169
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point lights
for depth maps, 38
focus for, 41
shadows from, 47
working with, 15, 15

Point Size attribute, 319, 331–332
points for UV texture space, 223–225, 224–225
pointWorld attribute, 190
polygon models and surfaces

UV preparation for, 241–243, 241–242
in UV texture space, 219–220, 220

Pre Filter option, 82
Pre Filter Radius option, 82
Precompute Photon Lookup attribute, 331
prepping rendering, 245

aspect ratio, 246–247, 246, 248
cleanup for, 261–262, 262
command line, 260, 261
depth of field attribute, 268–270, 268–270
film back, 249–250, 249
focal length, 250–251, 250–251
frame rates, 251–253, 252
image formats, 264–267, 267
lost bitmap recovery, 264, 264
motion blur, 270–272, 271
Render Settings Window, 253–254, 253

hardware, 257–258, 257
software, 255–256, 255–256
vector, 258–260, 259

resolutions, 267–268, 268
splitting for

for animation, 262–264, 263
steps in, 273–277, 273–276

square and non-square pixels, 248, 249
Presets attribute, 257
procedural textures, 122–123, 122
Proj Type attribute, 114
Projection Manipulator, 220–221, 221
projection options for 2D textures, 114–121,

115–121
Projection utility, 114–118, 115–118
propeller spin, 170–172, 171
PSD file format, 130–131, 131, 233–234,

233–234, 266
PSD Layered format, 266

Q
Quad Switch utility, 203–204, 204
Quadratic Decay Rate, 3, 4

Quadratic filtering, 82–83, 83
Quality attribute, 256
Quality Presets attribute

Cornell Box, 333
fur, 54
Global Illumination, 317
motion blur, 290
raytracing, 288

quality settings for raytracing, 288–289

R
Radial Frequency attribute, 27
Radius attribute

brushes, 230–231
Particle Sampler utility, 167

radiusPP attribute, 192, 196
Ramp Shader material, 75, 156–157, 156
ramp textures, 79–80, 79

for glass, 304
for ice, 300
for water, 295–296

random 3D textures, 96
Brownian, 97, 97
Cloud, 103–104, 104
Solid Fractal, 102–103
Volume Noise, 98–102, 98–102

random numbers for Perlin noise, 77
random walk model, 97
Randomness attribute

Cloth texture, 76
Granite texture, 109
Snow texture, 107
Volume Noise texture, 98
Wood texture, 106

ranges of values, 188–191, 189
Ratio attribute

Cloud texture, 103–104
Marble texture, 105
Solid Fractal texture, 102
Volume Noise texture, 98–99
Wood texture, 106

Ray Depth Limit attribute
Cornell Box, 334
raytracing, 282
shadows, 49

Ray Direction attribute
Sampler Info utility, 157
vectors, 196
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Ray Tracing attribute, 314, 318
Cornell Box, 333
Final Gather, 328–329
raytracing, 293, 293

raytrace renderer, 312
raytracing, 279

aberrations in, 287
for glass, 301–307, 301–307
for ice cubes, 307–309, 307–308
with Maya Software, 280–287, 280–287
with mental ray, 288–294, 288–290,

292–294
motion blur in, 289–291, 290
reflections and refractions with, 284–287,

284–287, 293–294, 293–294
vs. scanline process, 280–282, 281
setting up, 282–283, 282–283
shadows in, 42, 43, 48–49, 49

artifacts with, 45
controlling, 291–293, 292
with Light Fog, 49
with Paint Effects, 51

for water, 295–301, 295–300
Raytracing attribute

Cornell Box, 337
Maya Software, 280
reflections, 284
Sampler Info utility, 158

Rearrange Graph command, 134
Rebuild Final Gather attribute, 331
Rebuild Photon Map attribute, 316–317
Rebuild Shadow Maps attribute, 293
Receive Shadows attribute, 38, 57
recovering lost bitmaps, 264, 264
Recursion Depth attribute, 281
Red attribute, 256, 256
Red channel, 5
Refined Selected Components option, 230
Reflected Color attribute

Blinn material, 89
environment textures, 112
glass, 305, 306
raytracing, 284, 284
Sampler Info utility, 159

Reflection Blur attribute, 294
Reflection Limit attribute, 284, 293
Reflection Rays attribute, 294
Reflection Specularity attribute, 284–285, 285
reflections, 70

for Blinn shading, 67

for glass, 301–302, 301, 305
for ice, 299, 299
in raytracing, 281, 284–285, 284–285,

293–294, 293–294
for water, 295–296

Reflections attribute
Cornell Box, 334
raytracing, 282, 293–294

Reflectivity attribute
Blinn material, 89
caustics, 322, 322
Cornell Box, 334–335
photons, 313
raytracing, 284
Sampler Info utility, 158
Studio Clear Coat utility, 176

Refraction Blur attribute
glass, 306
raytracing, 294

Refraction Limit attribute, 285, 293
Refraction Rays attribute

glass, 306
raytracing, 294

refractions
for glass, 301–302, 301–302
for ice, 299, 299
in raytracing, 281, 285–287, 285–287,

293–294, 293–294
Refractions attribute

caustics, 321
raytracing, 282, 286–287, 293–294
water, 297

Refractive Index attribute
caustics, 321–322, 322
Cornell Box, 333
glass, 306
ice, 299–300
raytracing, 285
water, 297

Refractivity attribute, 334
Relationship Editor window, 18–19, 19
Relax UVs option, 226
Remap Color utility, 139–141, 139–141
Remap Hsv utility, 141–143, 142
Remap Value utility, 143, 143
remapping

color, 139–141, 139–141
HSV, 141–143, 142
values, 143, 143

Remove From Selected Light command, 54
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Render Diagnostics option, 262
Render Layer Editor, 75, 264
Render Partition node, 208, 208
Render Settings Window, 253–254, 253

for Environment Fog, 23
for hardware, 257–258, 257
for mental ray, 42
for raytracing, 280, 280
for software, 255–256, 255–256
for spot lights, 2
for vectors, 258–260, 259

Render Using attribute
Cornell Box, 333
fur, 53

rendering, prepping. See prepping rendering
Repeat U attribute, 168
Repeat UV attribute

Blinn material, 89–91
Double Switch, 203, 203
NURBS discs, 171
Surface Luminance, 149
Water texture, 76

Resolution attribute
depth maps, 34, 37–39, 39, 41, 42
Height Field, 238
light gaps, 44–45, 44–45
purpose, 254
shadows, 46

Resolution Gate frames, 248, 248
Resolution Units attribute, 254
resolutions

in aspect ratio, 246
rendering, 267–268, 268

Reuse Existing Dmap(s) option, 33, 44
Reuse Existing Map(s) setting, 40
Reverse Surface Direction tool, 218–219
Reverse utility, 184, 184
reversing input, 184, 184
RGB color space, converting

with HSV, 136–137, 136
to luminance, 137, 137

Rgb To Hsv utility, 136
rgbPP attribute, 191–193
Right attribute, 113
right-clicking, nodes, 130, 130
right-handed Cartesian coordinate trick, 219,

219
Ripples attribute

Cloud texture, 103
Marble texture, 105

Solid Fractal texture, 103
Wood texture, 106

ripples for Water texture, 77
Rock Color attribute, 79
Rock texture, 109, 109
Rotate attribute

group nodes, 126
Projection, 118

Rotate Frame attribute, 149–150
Rotate UV attribute, 90
rotateZ attribute, 171
roughing in textures, 232, 232
Roughness attribute

Anisotropic materials, 71
Mib materials, 326
Phong E shading, 70

Russian Roulette method, 313
rusty bitmap texture, 85–86, 86

S
Safe Action frames, 248, 248
Safe Title frames, 248, 248
Sample Distance attribute, 162–163
Sample Lock attribute, 289
Sampler Info utility

for Ramp Shader material, 156
for water, 295
working with, 157–161, 158, 160

sampler nodes, 155
for custom cartoon shading networks,

177–181, 178–180
Distance Between utility, 169, 170
Light Info utility, 161–165, 162, 164
multiple materials in networks, 175–176,

176
nonmaterial nodes with, 170–175, 171,

173–175
Particle Sampler utility, 165–169, 165–168
Ramp Shader material, 156–157, 156
Sampler Info utility, 157–161, 158, 160
Studio Clear Coat utility, 176–177, 177

Samples attribute
depth maps, 42, 42
raytracing, 292–293

Sampling attribute, 43
Saturation Distance attribute, 23
saturation in HSV color space, 136
Save Texture On Stroke option, 231
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Scale attribute
group nodes, 126
Projection, 118
Studio Clear Coat utility, 176–177
Volume Noise texture, 100, 100

Scanline attribute, 294
scanline process, 280–282, 281, 312
scene nodes, 208
screen space, 157
Script Editor, 262, 262
Search Radius Scale attribute, 319, 332
SECAM television transmission, 252
Second Term attribute, 200–201
Segments shadow method, 291
Selected Color gradient, 156, 156
Self Shade attribute, 55
Self Shade Darkness attribute, 55
Set Range utility, 188–191, 189
Sew UVs option, 222–224, 223
shaders

with Global Illumination, 323–328, 323–327
Layered Shader material, 84–85
Ramp Shader material, 75, 156–157, 156
Surface Shader material, 72

shading
with Anisotropic materials, 70–71, 71
Blinn, 67–70, 67–69
with Lambert material, 63–65, 63–64
Phong, 65–67, 65–66
Phong E, 70
with Shading Map material, 72, 72
with Surface Shader material, 72
with Use Background material, 73–75,

73–75
Shading attribute, 255, 280
shading groups, 62
Shading Map Color attribute, 72
Shading Map material, 72, 72
shading networks

cartoon, 177–181, 178–180
and HyperShade window, 126–127

shading samples, 280
Shadow Attenuation attribute, 286–287, 287
Shadow Color attribute, 38–39
Shadow Diffusion attribute, 51–52
Shadow Effects section, 51, 51
Shadow Map attribute, 41
Shadow Map Bias attribute, 42, 293
Shadow Maps attribute, 292–293
Shadow Method attribute, 291

Shadow Offset attribute, 51
Shadow Radius attribute, 48
Shadow Rays attribute

Cornell Box, 334
shadows, 49, 49

shadow rays for depth maps, 33, 34
Shadow Trace Depth attribute, 294
Shadow Transp. attribute, 51–52
shadows, 31

comparing, 46–48, 46–47
depth maps for. See depth maps
diffuse, 189–190, 189
effects

fur, 53–55, 53–54
hair, 55–57, 56
Light Fog, 49–50, 50
Paint Effects, 50–53, 51–52

flickering fire pit with, 57–59, 57, 59
raytrace, 42, 43, 48–49, 49

artifacts with, 45
controlling, 291–293, 292
with Light Fog, 49
with Paint Effects, 51

Shadows attribute, 282, 283
Shaker attribute, 111
Shear UV attribute, 113
shifting color, 83
Shiny attribute, 324
Show As Square Pixels option, 248
Shutter attribute, 291
Shutter Angle attribute, 272, 291
Shutter Delay attribute, 291
Simple Fog attribute, 23
Simple shadow method, 291
Single dMaps, 33
Single Switch utility, 202
16-bit color space, 266, 267
Size Rand attribute, 98
skin, procedural textures for, 122–123, 122
sliders, self-adjusting, 147, 147
Small Object Culling Threshold attribute, 258
Smear utility, 144–145, 145
smearing colors, 144–145, 145
Smoothness attribute, 77
Snow Altitude attribute, 79
Snow Color attribute

Mountain texture, 79
Snow texture, 107–108

Snow Dropoff attribute, 79
Snow Slope attribute, 79
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Snow texture, 107–108, 108
Softness attribute, 42, 42
software renders, prepping, 255–256, 255–256
Solid Fractal texture, 102–103
Sort shadow method, 291
spatial vectors, color from, 163–165, 164
Specular attribute, 324
Specular Color attribute

Blinn material, 89
caustics, 322
Perlin noise, 78, 78
Phong E shading, 70

specular highlights, shading for, 66–67, 66,
69–70

Specular Roll Off attribute
Blinn material, 184, 184
Blinn shading, 69
caustics, 322
Cornell Box, 334
glass, 306
raytracing, 284
Sampler Info utility, 158

specularColorR/G/B attribute, 159
Speed attribute, 167
Spherical attribute, 115–116, 116
Spherical projection icon, 119
splitting renders

for animation, 262–264, 263
steps in, 273–277, 273–276

spot lights, 2
attributes for, 2–9, 2–9
depth maps from, 37, 38
focus for, 39–40
for fur, 54
shadows from, 46, 47
traits and uses of, 9–10, 10

Spottyness attribute
Granite texture, 109
Leather texture, 107
Volume Noise texture, 98

Spread X attribute, 71
Spread Y attribute, 71
square pixels, 248, 249
Square textures, 80
stacking textures, 83–85
Stagger attribute, 90
stair-stepping with depth maps, 43
Star Points attribute, 25
Start Distance attribute, 8
Static Object Offset attribute, 291

Stencil utility, 205–206, 205
Stucco texture, 110–111, 110
Studio Clear Coat utility, 69, 176–177, 177
Sub Wave Frequency attribute, 77
Subdivision Power attribute, 282
subdivision surfaces, 230
subtraction, 186–187
super-white values, 147–148, 147
supersampling, 268
Surface Color attribute, 107
surface luminance, 148–150, 149
Surface Luminance utility

for Ramp Shader material, 156
for reading luminance, 148–150, 149

Surface Material attribute, 326
Surface Normal attribute, 196
surface points for depth maps, 33–34
Surface Shader material, 72
Surface Thickness attribute, 286, 286
surfaceShader attribute, 175
SWF format, 266
switch utilities, 201–204

T
tabs, filling, 133, 133
Tagged Image File Format (TIFF), 265–267
Targa format, 265
telecine machines, 252
television

aspect ratio, 246
transmission, 252

Terminal window, 260
tessellation, 237
testing conditions, 199–201, 200
Texture Threshold attribute, 238
textures, 213

2D. See 2D textures
3D. See 3D textures and projections
3D Paint tool, 230–232, 230–231
bump maps for, 235, 235–236
custom sliders for, 239–240, 240
displacement maps for, 236–238, 237
distorting, 144
Height Field for, 238, 239
for ice cubes, 307–309, 307–308
on NURBS surfaces, 216–218, 217
particles, 166–169, 166–168
PSD support for, 233–234, 233–234
roughing in, 232, 232
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textures, continued
for skin, 122–123, 122
UV texture space. See UV texture space

theatrical widescreen format, 247
Thickness attribute, 107
3D Blur Visib attribute, 272
3D Cast option, 52–53
3D motion blur, 270–271, 271, 283
3D Paint tool, 230–232, 230–231
3D Placement utility, 96, 96, 113
3D textures and projections, 95–96

abstract, 110–111, 110
environment, 111–114, 112–113
granular, 109, 109
natural, 105–108, 105–108
random, 96

Brownian, 97, 97
Cloud, 103–104, 104
Solid Fractal, 102–103
Volume Noise, 98–102, 98–102

32-bit color space, 266
Threshold attribute, 53

Granite texture, 109
Leather texture, 107
Particle Sampler utility, 166–169
Snow texture, 107–108
Solid Fractal texture, 102
Volume Noise texture, 98

TIFF (Tagged Image File Format), 265–267
Time attribute

Solid Fractal texture, 102
Volume Noise texture, 99–100, 99

Time Contrast attribute, 290
Time menu, 251, 252
Time node for expressions, 188
Time Ratio attribute, 102
Top attribute, 113
Trace Depth attribute, 330–331
Trace Reflection attribute, 331
Trace Refraction attribute, 331
tracing photons, 313–314, 313
Translate attributes

connections, 127
construction history nodes, 174
Distance Between utility, 169
group nodes, 126
HitchCamGroup node, 172
Plus Minus Average, 186
Projection, 118

Translucence attribute, 64–65
Translucence Depth attribute, 65
Translucence Focus attribute, 65
Transmat attribute, 326
Transp attribute, 324
Transp Range attribute, 103
transparency

connections, 130–131, 131–132
glass, 302, 302
ice, 300
water, 296–297, 296

Transparency attribute
Blinn material, 184, 184
connections, 127, 130
Lambert material, 63–64
Mib_volume material, 326
NURBS discs, 172
stacking textures, 84–85, 84
Volume Fog, 24

Triangle style, 288
TriPlanar attribute, 118
TriPlanar projection icon, 119
Triple Switch utility, 201–203, 202, 232
True Color space, 266
Tube Direction attribute, 56
2D motion blur, 270–271, 271
2D Offset option, 51
2D Placement utility, 114
2D textures, 61

Cloth, 76, 76
copper, 91–93, 91–92
Filter attribute for, 80–83, 80, 82–83
Perlin noise, 77–79, 78
projection options for, 114–121, 115–121
Ramp, 79–80, 79
stacking, 83–85
Water, 76–77, 77

24-bit color space, 266
Type attribute

Ramp texture, 79
shadows, 43
Surface Luminance, 149

U
U attribute, 326
U Angle attribute, 116–117
U Color attribute, 76
U Wave attribute, 76
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U Width attribute
Cloth texture, 76
Ramp texture, 80

uCoord attribute, 169
uniform method, 215–216, 215
Unit Conversion node, 207, 208
units, converting, 207–208, 208
Update On Stroke option, 231
Update PSD Networks option, 234
upstream nodes, 126–127, 126
Use Auto Focus attribute, 38–40
Use axis+/- Map naming convention, 37
Use Background material, 73–75, 73–75
Use Decay Regions attribute, 9
Use Depth Map Shadows attribute, 32, 53, 56,

190
Use Height attribute, 23
Use Image Sequence attribute

bitmaps, 80
Smear, 144

Use Layer attribute, 23
Use Light Position attribute, 40
Use Mid Dist attribute, 33, 35–38, 35
Use Multi Pixel Filter attribute, 256
Use Only Single Dmap attribute, 37, 37
Use Ray Trace Shadows attribute

Cornell Box, 334
fur, 54
raytracing, 291–292

Use X- Map option, 37
Use Y- Map option, 38
Use Z- Map option, 37
UV Coord attribute, 167
UV Range attribute, 121
UV sets, 227–229, 228–229
UV Snapshot option, 229
UV Texture Editor, 214, 221–222, 225,

228–229
UV texture space, 96, 214

aligning UVs, 227, 227
laying out UVs, 227, 227
mappings for, 220–221, 221
multiple projections for, 221–222, 222
normalizing UVs, 225, 225
NURBS surfaces

aligning, 218–219, 218–219
parameterization, 215–216, 215
prepping, 214, 214
texture stretching on, 216–218, 217

points for, 223–225, 224–225
for polygon models, 241–243, 241–242
polygon surfaces in, 219–220, 220
relaxing UVs, 226
subdivision surfaces in, 230
UV sets, 227–229, 228–229
for Volume Noise texture, 100–101, 101

V
V attribute, 326
V Angle attribute, 116
V Color attribute, 76
V Coord attributes, 304
V Wave attribute, 76
V Width attribute

Cloth texture, 76
Ramp texture, 80

values
in HSV color space, 136
ranges of, 188–191, 189
remapping, 143, 143

vector attributes, connecting, 127–128
Vector Matrix Product attribute, 197
Vector Product utility, 164, 196–199, 198–199
vector renders, prepping, 258–260, 259
vectors, spatial, 163–165, 164
Vein Color attribute

Marble texture, 105
Wood texture, 106

Vein Spread attribute, 106
Vein Width attribute, 105
View attribute, 330
View Image command, 38
Visibility attribute, 126
Visible attribute, 43
Visible In Reflections attribute, 57
Visible In Refractions attribute, 57
visible light, 312–313
Volume Fog attribute, 24–25, 25
Volume Light Dir attribute, 18–19, 19
volume lights

shadows from, 46, 47
working with, 17–19, 18–19

Volume Noise texture, 98–102, 98–102
Volume Photons attribute, 319
Volume Shader attribute, 326
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W
water, 295

calm, 295–296, 295–296
droplets, 296–297, 297–298
frozen, 298–300, 299–300

Water texture, 76–77, 77
Wave Amplitude attribute, 77
Wave Frequency attribute, 77
wave patterns, 76
Wave Time attribute, 77
Wave Velocity attribute, 77
wavelengths of visible light, 312–313
Weight3d attribute, 97
Whiteness attribute, 70
widescreen video format, 247
Width Focus attribute, 40–41
width in aspect ratio, 246
Width Spread attribute, 76
With Shading Group attribute, 62
wood

re-creating, 86–87, 87
texture, 106, 106

work area, focusing, 133–135, 133–135
working units, 208
World Inverse Matrix attribute, 114
World Matrix attribute

Light Info utility, 162–165
vectors, 197

world space, 157
worldPositionZ attribute, 168

X
X Resolution attribute, 120
Xform Matrix attribute, 197–199, 198

Y
Y Resolution attribute, 120

Z
Z-depth buffers, 32–33, 36
zoom-dolly camera, 172–173, 173
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