
#
2D motion vectors, 280–282,

281–282
2D panorama images, 616
3.4 mode, 575
3D

gamma correction, 87–89
geometric optics, 300–301
HDR images, 307
HDR panoramas, 617–620,

618–620
photon maps, 474–475
polarization effects, 301–302, 301
position vectors, 424
shadow algorithms, 227
texture projections, 411–412, 412
virtual cameras, 104

3ds Max
ambient occlusion, 623, 623,

627–630
binary alchemy shaders, 349–350
brushed metals, 402–407, 

402–403, 405
BSP rendering, 194
bump maps, 417
camera settings, 159

clipping, 123
depth of field, 161–162, 162
Parameters, 159–161, 159

camera shaders, 120–121,
120–121

colored glass effects, 363, 363
command line, 24
compositing light passes, 498
DGS and dielectric shaders,

369–370
exporting from, 16–17
FG, 581, 592–594, 592

environments, 594–595, 595
HDR image exposure,

595–596, 595
physical shaders, 608–610,

608–609
points diagnostics, 564–565

filter settings, 180
frame buffer settings, 99–101,

100–101
Fresnel shader trees, 373–374
gamma correction, 87, 99–100
glossy shaders, 376
HDR images, 307, 595–596, 

595, 615
indirect illumination, 522–523,

522–523
initialization files, 20
integration with, 14–15
light maps, 669, 669
light occluding surfaces, 672
light profiles, 225–226, 226
light settings, 219–221, 219–221
mia materials, 407
monolithic materials, 328, 328
motion blur, 278–280, 279
multipass rendering, 

129–130, 130
Oren-Nayar diffuse shading, 333
output shaders, 107
panoramas, 617
phenomenon shaders, 330
photon-emitting lights, 494
photon shaders, 487–488
rasterizer sampling, 183, 183
raytracing settings, 51, 51, 

188, 189
sampling settings, 169–170
scanline rendering, 41, 41
shadows

global settings, 251–253, 252
local host settings, 255–257,

255, 257
shadow map, 239

specular shading reflection 
color, 334

subsurface scattering, 640
misss_fast_lmap, 666–667
misss_fast_simple, 655
misss_set_normal, 

651–652, 651

misss_skin_specular, 643
physical shaders, 

682–683, 683
task size, 43
textures, 457, 457
verbosity level, 10, 11

3dsmaxcmd command, 24
32-bit compositing, 81–83, 82
32-bit floating-point data types, 67

A
absorption

dielectric shaders, 359
light scattering, 526
materials, 700
photon shaders, 483–484, 484
physical subsurface scattering,

687, 692, 705–707, 706,
709–710

accelerated shadows, 251
acceleration raytrace settings, 

188–190, 189
accuracy

caustics, 511–514, 512–513
detail shadow maps, 250
FG, 571–573, 572
global illumination, 500–502,

501–502
Maya FG, 582
mia material for, 407–409
photon shaders, 543
shadows, 258
XSI, 588–589

adaptive sampling, 169–173, 169
Adobe RGB color space, 299
aerial perspectives, 602–603, 603
aesthetics in internal scattering, 658
aether, 285
After Effects program, 81
Algorithm Control attributes, 642
all command in hardware 

rendering, 60
alpha gradients, 79, 79

Index
Note to the Reader: Throughout this index boldfaced page numbers indicate primary discussions of a topic. 
Italicized page numbers indicate illustrations.
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alpha mode
color clipping, 79–82, 79
Maya FG, 586

Alt attributes, 437
ambient color

compositing light passes, 498
misss_fast_lmap, 667
misss_fast_simple, 652
shaders, 331
subsurface scattering, 701, 701
XSI FG, 587, 587

ambient occlusion, 549, 622
bent normals, 632
compositing, 628–629, 629
environmental sampling,

630–631, 630–631
FG, 550, 551
global illumination, 505
networks, 626–628, 627–628
options, 623–625, 624–625
reflective, 625–626, 626,

629–630, 629
texture, 622–623, 623

amplitude, wave, 289, 289
Angle attribute for brushed metals

highlights, 391
angle of view, 141, 147
angular panorama images, 620, 620
animations

FG, 561
light scatter, 534–535, 534

anisotropic reflection and scattering,
340–341, 340
brushed metals. See brushed

metals
BSDF, 313, 317–319, 318
DGS shaders, 355–356, 356
glossy shaders, 381
orientation and scale, 340–341,

391, 398
physical subsurface, 711–712,

712
PM effects, 525–528, 526, 528,

535–536, 535
Ward shaders, 393–394, 393–394

anti-aliasing, 163
BSP, 193
frame buffers, 76
motion artifacts, 463
purpose, 165–166, 165–166

apertures, 141
3ds Max, 160–161
f-stops, 134–135

settings, 134
XSI, 154–155

Appel, Arthur, 41
application files, 18
approximation, diffusion

photon control, 696–700,
697–698, 700

physical subsurface scattering,
686–688, 687–688

architectural CAD rendering, 4
architectural material, 404–407
Architectural shader library, 323
area lights, 201

3ds Max, 221, 221
characteristics, 201–202, 202
distance-based shadows,

204–206, 204–205
point and spot area, 206, 207
sampling, 210–213, 210–212
settings, 207–208
shapes, 208–209, 209
visibility, 209
wrapping, 203–204, 203
XSI, 218–219, 218

arrays of area lights, 202
artifacts

diffusion photons, 699
flickering, 172, 561, 572,

579–580
frame buffers, 68
motion blur, 273, 273
point sampling, 463
self-shadowing, 242–243, 243
shimmering, 615
speckles, 612–614, 612–614, 621

ASCII export options, 18
aspect ratios

3ds Max, 160–161
film, 133, 135, 145–146, 145
image, 135
Maya, 149–150, 149
pixel, 136–137, 136–137
XSI, 153–155

Attribute Editor window, 146, 146
Auto Render Clip Plane option, 147
automatic mode

FG rendering, 567, 572–573
XSI lens shader, 158

autovolume option, 544
Available Channels tab, 96–97, 97
AverageDepth message, 191–192
AverageLeafSize message, 191–193

B
back features in internal scattering

depth, 660–662, 661
layers, 656–658, 656
radius, 659, 659

back material, 387–389, 387–388
back scattering, 641
background

FG, 551, 551
physical sky shaders, 602
XSI, 590–591

backward raytracing technique, 555
baking

light, 5
light maps, 666
normal maps, 72

balance
light

indirect illumination,
478–479, 479

light transport, 342–343
sampling, 177–178, 177

banding, 163, 172, 172
barrel distortion lenses, 104
Base Color attribute, 363
Base_material attribute, 379
base shaders

library, 323–325
math, 330–341, 333, 335,

338–340
basis vectors, 424
BAT (.bat) executable files, 25, 25
batch rendering, 9, 23–25
Beer-Lambert law, 319, 321, 707
bent normals, 632
Bias algorithm, 242–243, 246–247,

247–248, 258
Bias attribute, 373
bidirectional reflectance distribution

function (BRDF), characteristics,
311–312, 311

bidirectional scattering distribution
function (BSDF), 309
anisotropic vs. isotropic

reflections, 317–319, 318
bidirectionality, 312
diffuse, glossy, and specular

surfaces and reflections,
312–317, 314–317

diffuse, specular, and glossy
transmittance, 319–321, 320

distribution, 312–313

720 ■ alpha mode–bidirectional scattering distribution function (bsdf)

08547bindex.qxd  10/24/07  4:45 PM  Page 720



Fresnel equations, 321–322, 322
functions, 311–312, 311
isotropic and anisotropic

dispersion, 319
overview, 309–310

Bidirectional Surface Scattering
Distribution Function (BSSRDF)
model, 634–636, 635

bidirectional transmittance
distribution function (BTDF),
311, 311

bilinear interpolation option, 467
binary alchemy shaders, 348–350
binary export options, 18
Binary Space Partition (BSP)

algorithm, 185–186, 186, 188
fine-tuning, 191–194
rendering, 194–195, 194
size, 189
voxel depth, 190
XSI, 193–194

birefringence effects, 301
bit depth, 62

and data types, 64–65
and file size, 65
images, 67–68, 308

bits, 64
black color in bump mapping, 415
blackbody radiation, 291
bleeding, 27, 475, 481, 483
Blinn shaders, 310, 337–338, 340
Blinn-Phong shaders, 337
blockexcerpt declaration, 110
blocks, sampling, 167–168, 168
blur. See motion blur
Blur All Objects option, 279
blurriness, 354
Box filters, 180–181, 181
BRDF (bidirectional reflectance

distribution function),
characteristics, 311–312, 311

brightness in HDR images, 308
brushed metals, 390–391, 391

3ds Max, 402–407, 402–403, 405
highlight orientation, 391–392,

391–392
Maya, 393–396, 393–394
texture maps, 392, 392
XSI, 397–402, 397, 400

BSDF. See bidirectional scattering
distribution function (BSDF)

BSP. See Binary Space Partition
(BSP) algorithm

BSSRDF (Bidirectional Surface
Scattering Distribution Function)
model, 634–636, 635

BTDF (bidirectional transmittance
distribution function), 311, 311

buffers. See frame buffers
bump factors, 647
bump mapping

marble shader tree, 677–678
normal maps, 72, 416–417
standard, 415–416
subsurface scattering, 646–650,

647–649
textures, 415–417

bytes, 64

C
cache, geometry, 7–8
CAD applications, 4
Camera Aperture attribute, 147
camera shaders

3ds Max, 120–121, 120–121
Maya, 112–117, 112–116
XSI, 117–119, 117–119

cameras, 131
3ds Max settings, 159

clipping, 123
depth of field, 161–162, 162
parameters, 159–161, 159

aperture, 135, 147
declaration blocks, 106–107
depth of field and f-stops,

141–143, 142
depth sorting, 122–123, 122–123
environment shaders, 109–110
exposure levels, 142–143
field of view, 140–141, 141
film aspect ratios, 145–146, 145
film back, 137–138, 138
focal depth and perspective,

138–140, 139
lens shaders, 108–109, 109
lenses, 138–141, 139
Maya settings, 146, 146

aspect ratios, 149–150, 149
Camera Attributes rollout,

146–147
clipping, 123
depth of field, 150–152, 150

Film Back rollout, 147–148
resolutions, 148–149, 148

motion blur, 260
output shaders, 107–108
panoramas, 618, 618
shutter speed, 133–134
transport mechanism, 132, 133
transport speed, 132–133
virtual, 104–105, 105
volume shaders, 110–111, 111
XSI settings, 152

clipping, 123
depth of field, 156–159,

156–157, 159
Primitive tab, 153, 153
Projection Plane tab,

153–155, 153
render, 155–156, 155–156

capability parameters in hardware
rendering, 58–59

Caster property, 565
caustics, 27, 519

accuracy and radius, 511–514,
512–513

fine-tuning, 547–548, 548
global illumination, 515–516
indirect illumination, 476,

509–516, 510, 512–515, 520
irradiance, 514–515, 514–515
photon-emitting lights, 490–491,

493–494
physical shaders, 679
PM effects, 541–542, 542,

546–548, 546–548
shadows and stained glass,

510–511, 510
Cg shading language, 52, 54–55

advantages, 55, 56
hardware rendering, 60

channels
and color values, 62–63
frame buffers, 96–97, 97
HDR images, 308

chdir command, 23, 25
chmod command, 25
chromatic aberrations, 104, 284, 302
chromatic adaptation, 292
chromaticity, 297–299
chromaticity diagrams, 299, 299
CIE 1924 photopic luminosity

function, 297
circle of confusion, 157–158

bidirectional surface scattering distribution function (bssrdf) model–circle of confusion ■ 721
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claws, camera, 132
clipping planes

3ds Max, 159
camera, 122, 122

CMY colors, 431
CMYK color model, 63
coating shaders, 319
Col_out attribute, 357–359
color

ambient. See ambient color
bleeding, 27, 475, 481, 483
brushed metals, 395–399,

404–405
and channels, 62–63
clipping, 79–83, 79, 82
frame buffers, 68, 76
fringing, 285–286
internal scattering, 657–658
interpolation, 559
light, 290–291
light scattering, 534
mapping, 404–405
marble shader tree, 676–677
materials, 703
Maya light settings, 214
numerical values, 66–67
photon shaders, 483–484
remapping, 395–397
with shaders, 331
shadows, 257, 257
specular shading model

reflection, 334
subsurface scattering, 701, 701

misss_fast_simple, 652
misss_set_normal, 649

texture vector shaders, 431
Color_base attribute, 649
Color chooser parameter, 593
color-coded normals, 430–431
Color Gain attribute, 586
color-matching function, 298
Color_Math_Basic shader, 629
color spaces, 298–299, 299
color temperature, 290–292

3ds Max, 219–220
Maya, settings, 213

Colorclip attribute, 75, 78–83, 79,
82, 115

colored glass effects, 360–364,
360–361, 363

Combined attribute, 50, 589

command-line rendering, 21–25, 
25, 60

Common tab, 17, 90–92
compilation

dynamic, 54
HDR images, 304–305, 304
static, 53

components, 18
compositing

32-bit images, 82–83, 82
ambient occlusion, 628–629, 629
layers, 654–655
light passes, 498
and premultiplication, 77–78

Compression option, 605–606, 605
Cone attribute, 214
cones, light, 291
Connect Attribute command, 152
Contour shaders, 323, 326
contrast ratios, 66, 142
contrast threshold, 164, 169–171,

177–178, 177
control shaders, 615
Cook-Torrance shaders, 292,

309–310, 312
brushed metals, 393, 393, 395
marble shader tree, 677–678
photon shaders, 484–486
specular shaders, 336–338, 339

coordinate space, 6
coordinates

brushed metals, 392–395,
397–400, 400

explicit and implicit, 426–427,
427, 457–458, 457

filtering, 464
remapping shaders, 419–420
texture projections, 410–411,

411, 413–415, 413
texture vector shaders, 

426–428, 427
textures, 454

Cornell box scheme, 500–501, 501
Cosine Exponent attribute, 214
cosine rule, 447–448
coverage frame buffers, 73
critical refraction angles, 319
Cube2Cross tool, 618–619
cubic images, 109
Cubic_mapping_6 shader, 119
current energy of light, 291
current pass networks, 119, 119

Current Pass option, 11
custom mode for XSI lens 

shader, 158
custom passes, 101–103, 102
custom shader installation, 
346–351, 351
cylinder shape in area lights, 208

D
data types, 62, 64–65
daylight system, 608
decay over distance, 200
declaration blocks, 106–107
declaration files, 18–20
deep scattering, 636, 699–700
Default Max setting, 169
Default Min setting, 169
default scanline renderers, 37
defaults, sampling, 173
Deformation Blur option, 277
deformation motion, 267–269, 

269, 274
delays, shutter, 261
depth

3ds Max, 593
internal scattering, 660–662, 661
photon control, 698–699
physical subsurface scattering,

687–692, 689–691
voxels, 187, 190

depth-based shadows, 228, 235, 237
algorithm overview, 

242–243, 243
Bias algorithm, 246–247,

247–248
shadow map shadows, 236–241,

236–239
soft shadow maps, 241–242,

241–242
Woo algorithm, 244–246,

244–246
depth fade effect, 126
depth of field, 133

3ds Max, 161–162, 162
cameras, 141–142, 142
lens shaders, 143–144
Maya, 150–152, 150
XSI, 156–159, 156–157, 159

depth sorting in cameras, 122–123,
122–123

Depthmap attribute, 674

722 ■ claws–depthmap attribute
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dermis, 663–664, 663
Desaturate option, 75, 83–84, 83
Detail Samples attribute, 258
detail shadow maps, 248–251,

249–250, 253, 270, 271
device aspect ratios, 149–150, 149
device-referred images, 304
DGS shaders. See diffuse, glossy, and

specular (DGS) shaders
diagnostics

BSP rendering, 194–195, 194
FG points, 563–565
photons, 497, 499, 519, 521, 

523, 523
physical subsurface scattering,

712–714
sampling, 173–177, 174–176

dielectric films, 285
dielectric shaders, 352, 356–357

absorption in, 359
colored glass effects, 360–364,

360–361, 363
glass rendering with, 

358–359, 358
options, 357–358, 357

dielectric substances, 284
diffraction, 284, 285, 286
diffuse, glossy, and specular (DGS)

shaders, 352, 352
glossy anisotropic scattering,

355–356, 356
glossy component, 354–355
vs. glossy shaders, 383–384, 384
specular component, 352–354,

353–354
diffuse bounces

3ds Max, 593
single and multiple, 

558–559, 558
diffuse color

brushed metals, 398–399,
403–405, 403

misss_fast_shader, 641–642
photon shaders, 483

Diffuse Gamma Curve attribute, 667
Diffuse Input attribute, 641
Diffuse option

internal scattering, 662
photon shaders, 482
XSI FG, 589

diffuse shading, 200, 331–333, 
333, 641

diffuse surfaces and reflections,
312–315, 315

diffuse transmittance, 319–321, 320
Diffuse Weight attribute, 641–642
diffused shadows, 202
diffusion approximation

photon control, 696–700,
697–698, 700

physical subsurface scattering,
686–688, 687–688

diffusion depth, 689–692, 690–691
digital perception, 303–304
digital sensors, 132
digital video recording (DV)

devices, 136
direct light energy and falloff,

489–490
direct light participating media, 

531, 531
ray marching sample level, 539
scatter and extinction options,

531–535, 532–534
scene and shader setup, 540–543,

540, 542
uniform vs. nonuniform

scattering, 538–539, 538
Direct3D shaders, 55, 56
direction

lights, 198
vectors, 422–424, 423

DirectX, 52–53
disabling scanline rendering, 39
Disc_r attribute, 467
disc shape for area lights, 208
dispersion

isotropic and anisotropic, 319
light, 300

Displacement shaders, 326
display, HDR, 304–307, 304–306
Display Film Gate attribute, 148
Display Options attribute, 

148–149, 148
Display Resolution attribute, 148
Distance attribute, 152
distance-based shadows, 197, 202,

202, 204–206, 204–205
Distance from Camera attribute, 151
Distance to Output Camera

attribute, 156, 156
distribution in BSDF, 312–313
dithered frame buffers, 74, 84
dollying vs. zooming, 140

dot products
matrix multiplication, 425
shaders, 332
texture vector shaders, 432–435

double slit experiment, 284, 286
Draft Mode (No Precomputation)

parameter, 593
DV (digital video recording)

devices, 136
DVD formats, 145–146
dynamic compilation, 54

E
Eccmax attribute, 467
Edge_factor attribute, 379
edge following, 178
Edge Weight attribute, 643–645
Effects tab, 121
efficiency, mia material for, 407
Einstein, Albert, 288
electromagnetic radiation, 284,

287–290, 290
elliptical filtering, 465–467, 466–467
emission in light scattering, 525
empirical BSDF models, 312
empirical shaders, 310
empty space in raytracing rendering,

47–48
Enable Effects property, 119
Enable Final Gather parameter, 592
Enable Gamma/LUT Correction

parameter, 99
Enable Map Visualizer attribute,

517–518, 518, 583
Enable Motion Blur option, 276
enabling

hardware rendering, 60
raytracing rendering, 48
scanline rendering, 39
scatter algorithms, 684–685, 684
shadow maps, 255–256, 255

energy
light, 288, 294–295
photon-emitting lights, 489–490

Energy color property, 493
entertainment applications, 4–5
Env Sphere shader, 372
Environment and Effects window,

121, 121
Environment_color attribute, 378
Environment Mode property, 590

dermis–environment mode property ■ 723
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environments
FG

3ds Max, 594–595, 595
Maya, 585–586
XSI, 590–591, 590

HDR images. See High Dynamic
Range (HDR) images

raytracing reflections, 47–48
sampling

ambient occlusion, 630–631,
630–631

glossy shaders, 381
shaders

3ds Max, 121, 121
cameras, 109–110, 113
materials, 326
XSI, 118–119, 118

epidermis, 663–664, 663
Eulumdat profiles, 221
Exact motion blur setting, 274
Expert attribute, 588
explicit coordinates, 426–427, 427,

457–458, 457
Explicit Map Channel option, 458
explicit projections, 410, 414
explicit properties, 456–457, 456
explicit UVW mapping and UV sets,

458–459, 459
exponential notation, 67, 308
exponents

photon-emitting lights, 
489–490, 493

XSI lighting, 217–218
Export on Render option, 17
Export Selected Items Only 

option, 15
exporting

custom passes, 101–103, 102
frame buffers, 101, 101
.mi files, 15–18, 16–17

exposure
camera levels, 134–135, 142–143
HDR images, 621

3ds Max, 595–596, 595
XSI, 591–592, 591

external scattering, 656–657, 656
external shading, 651–652, 652
extinction options

direct light participating media,
531–535, 532–534

photon shaders, 544
eyes, 291

F
f-stops, 134–135, 141–143, 142, 151

3ds Max, 162
HDR images, 303
XSI, 157

Facing Ratio attribute, 372
factor option in light shaders, 199
falloff

FG, 569–571, 569, 593
glossy shaders, 378, 386
internal scattering, 660, 660
misss_fast_simple shader,

653–654
photon-emitting lights, 489–490
XSI, 589

Falloff Start attribute, 583
Falloff Stop attribute, 583
Far Clip Plane attribute, 147
Faraday, Michael, 287
fast lookup option, 567
fast motion blur, 264, 266–267, 267
Fast Skin Material shaders, 640
FG. See Final Gather (FG)
fg_copy utility, 581
FG Diffuse Bounces attribute, 584
fg_map utility, 581
FG maps, 559
field of view (fov), 32, 137, 

140–141, 141
3ds Max, 159–161
virtual cameras, 104
XSI, 153–154

Field of View Angle option, 153–154
File Mode attribute, 92
File Name Postfix attribute, 92
file size and bit depth, 65
File Size Depth attribute, 673
File Size Width attribute, 673
film, 132. See also cameras
Film Aperture option, 154–155
film aspect ratios, 133, 135,

145–146, 145
film back, 132, 133, 135, 137–138,

138, 140, 141, 147–148
film gate, 132, 133, 147
film gate ratio, 135
filter lookup shaders, 420–421
filtering, 31–33, 32, 463–464, 464

elliptical, 465–467, 466–467
FG, 568–569
Maya, 583
options, 464–465

process, 178–180, 178
settings, 164, 164, 180
speckles, 613, 613
types, 181, 181
XSI, 589

Final Gather (FG), 28, 549
3ds Max, 592–594, 592

environments, 594–595, 595
HDR image exposure,

595–596, 595
physical shaders, 608–610,

608–609
points diagnostics, 564–565

accuracy, 571–573, 572
advanced techniques, 596
ambient occlusion. See ambient

occlusion
basics, 555–556, 556
falloff distances, 569–571, 569
fundamentals, 550
and global illumination, 505,

550, 565–566, 566
HDR. See High Dynamic Range

(HDR) images
light-emitting surfaces, 551–554,

552–554
maps, 576–581, 577–578, 580
Maya, 582–584, 582, 584

mode setting, 584–586, 584
physical shaders, 

606–607, 607
points diagnostics, 564–565

mia_exposure_simple, 603–606,
604–605

modes, 573–576
options and techniques, 567–569
paths, 556–559
physical shaders

sky, 601–603, 601, 603
sun, 596–601, 597–598

points, 555–559
diagnostics, 563–565
diffuse bounces, 558, 558
generating, 557, 557
interpolation, 562, 562
precomputed and render-

time, 563, 563
in sampling, 560–561, 560

rendering, 550–554, 551–554
sampling, 559–561, 560–561
shimmering artifacts, 615
specular highlights, 554, 554

724 ■ environments–final gather (fg)

08547bindex.qxd  10/24/07  4:45 PM  Page 724



statistics, 564
studio lighting, 553–554, 553
XSI, 587–589, 587–588

environments, 590–591, 590
HDR image exposure,

591–592, 591
physical shaders, 

607–608, 608
points diagnostics, 564–565

Final Gather Override attribute, 565
Final Gather Receive attribute, 565
Final Gathering attribute, 582
fish-eye lenses, 105, 617, 620
flags, command line, 22
Flength attribute, 157
flickering, 172, 561, 572, 579–580
floating-point channel frame

buffers, 70
floating-point data types, 64
floors, 383, 384
flowcharts

hardware rendering, 57–58, 57
premultiplication, 78

flux density, 294–295, 295
focal depth, 138–140, 139, 142
Focal Distance in Inches option, 158
focal length

cameras, 137–138, 140–141, 141
Maya, 147
XSI, 153–154, 158

focus distance, 151–152
focus planes, 151, 162
Focus Region Scale attribute, 151
force command, 60
forward raytracing, 477, 555
fov (field of view), 32, 137, 

140–141, 141
3ds Max, 159–161
virtual cameras, 104
XSI, 153–154

Fpoint attribute, 157
fps (frames per second), 132
fractional numbers, 64
fragment stage in hardware

rendering, 56–57, 57
frame buffers, 6, 33, 65–66

color values and sampling, 68
coverage, 73
exporting, 101, 101
exporting custom passes,

101–103, 102
HDR images, 67–68

motion vectors, 71
normal vectors, 71–72, 71
normalized values, 66
object labels, 73
outputting, 124–125
primary and user, 69, 74
sampling, 68, 129, 167
settings, 74–75, 89–90

3ds Max, 99–101, 100–101
color clipping, 78–83, 79, 82
desaturation, 83–84, 83
dithering, 74, 84
gamma correction, 74–75,

84–89, 86
interpolation vs. padding, 75
Maya, 90–93, 90, 92
premultiplication, 75–78, 77
XSI, 93–99, 93, 95–97, 99

super-whites, 66–67
Z depth, 70, 70

frame time for shutters, 261–262
frames, incremental, 17–18
frames per second (fps), 132
freeze rebuild value, 578–579
frequency, waves, 288–289, 289
Fresnel, Augustin Jean, 286–287, 321
Fresnel equations and reflections,

321–322, 322, 365
glossy shaders, 379–381, 380
light, 287
materials, 702–703
shader trees, 370–375, 370–371
specular shading models, 338
texture vector shaders, 432

front features in internal scattering
layers, 656, 657–658
radius, 659, 659

front scattering, 641
Front Weight attribute, 676–677
Fusion software, 305

G
Gain settings

color, 586
Fresnel shader trees, 373
mia_exposure_simple, 605, 605

game applications, 5–6
gamma correction

3D, 87–89
3ds Max, 99–100
frame buffers, 74–75, 84–89, 86

indirect illumination, 506–508,
507–508

mia_exposure_simple, 605–606
misss_fast_lmap, 667
texture files, 87–88
workflow considerations, 88–89
XSI, 94

GAPM module, 13
Gauss filters, 180–181, 181
Generate Caustic option, 523
geometric optics, 289, 300

chromatic aberration, 302
light dispersion, 300

geometry cache, 7–8
GI. See global illumination (GI)
glare effect, 108, 108
glass

colored, 360–364, 360–361, 363
dielectric shaders for, 

358–359, 358
Glassner, Andrew, 537
global illumination (GI), 5, 27

and FG, 550, 565–566, 566
in indirect illumination, 476, 520
options, 499–500

accuracy and radius,
500–504, 501–503

caustics workflow, 515–516
FG and ambient 

occlusion, 505
photon counts, 504
photon-emitting lights,

493–494
physical shaders, 679
PM indirect effects, 

545–546, 545
setup, 541–542, 542

global shadow settings, 251–254,
252, 254

globillum options
in indirect illumination, 519
overview, 499–500
photon-emitting lights, 490–491

glossiness, 316
anisotropic scattering, 

355–356, 356
brushed metals, 406
BSDF refractions, 321
BSDF surfaces and reflections,

312–314, 316–317, 317
DGS shaders, 341, 354–355
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HDR image reflections, 614–615,
614–615

marble shader tree 
reflections, 678

in transmittance, 319–321, 320
glossy shaders, 375–376

for brushed metals. See brushed
metals

vs. DGS shaders, 383–384, 384
Fresnel reflections, 379–381, 380
multisampling, 381–382, 382
overview, 376–377, 377
reflection, 378–379, 379
refraction, 384–390, 384–387, 389
sampling, 364–365, 381–382, 382
XSI, 369, 369

Gnomon Workshop, 617
GPUs. See graphics processing 

units (GPUs)
Gradient Ramp Parameters, 374
gradient shaders, 397–398, 403, 403
graphics processing units (GPUs),

52–53
advantages, 53
communication, 53–54
programmable, 55–56

grayscale, 64
for normal vectors, 72
in standard bump mapping, 415

Grid algorithm, 185–186, 186, 
188, 190

grids
resolution, 189
size, 189

H
halfway vectors, 337
Hardware Exposure attribute, 586
hardware rendering, 52–53

capabilities, 58–59
Cg, 54–55
enabling, 60
flowchart, 57–58, 57
limitations, 59
programmable GPUs and shader

trees, 55–56
setup, 59–60
shaders, 54
vertex and fragment stages,

56–57, 57
hardware shaders, 54

haze, 602–603, 603
hazy Mie scattering, 537
HD format, 145–146
HDR. See High Dynamic Range

(HDR) images
HDR Shop program, 616, 

618–619, 619
Height attribute

direct light participating 
media, 539

texture shaders, 673
Henyey-Greenstein (HG) phase

function, 527–530, 528–529, 536
hertz, 289, 289
Hertz, Heinrich Rudolf, 287–288
heuristic BSDF models, 312
HG (Henyey-Greenstein) phase

function, 527–530, 528–529, 536
Hierarchical Grid algorithm,

185–186, 186, 188, 190
High Dynamic Range (HDR)

images, 30, 67–68, 303
3D rendering, 307
bit-depth, 67–68
common production 

practices, 616
exposure, 621

3ds Max FG, 595–596, 595
XSI FG, 591–592, 591

glossy reflections, 614–615,
614–615

human vs. digital perception,
303–304

imaging and display, 304–307,
304–306

vs. LDR, 308, 610–615, 612–615
mia_exposure_simple, 604, 604
panoramas, 616–620, 618–620
for photography, 616
physical sky shaders, 602
shimmering, 615
speckles, 612–614, 612–614, 621

high-level shading language 
(HLSL), 54

higher-resolution soft shadow 
maps, 242

highlights
brushed metals, 391–392,

391–392, 402–404, 406–407
specular. See specular color and

highlights
hither and yon planes, 122, 122

HLSL (high-level shading 
language), 54

homogeneous coordinates, 438–439
homogeneous scaling, 441
Hooke, Robert, 284–285
host-specific shaders, 229
host translators, 3–4
hotspots in HDR images, 621
human perception for HDR images,

303–304
Huygens, Christiaan, 285–286
Hyper-Threading feature, 14

I
IBL (image based lighting)

FG, 556
Maya, 113–115, 114–115, 585
XSI, 217

identity matrices, 424–425, 425,
442–443

IES viewers, 222, 223
illuminance units, 600
Illuminating Engineering Society

(IES) photometric files, 221
illumination

global. See global 
illumination (GI)

indirect. See indirect
illumination

reflection color, 334
illumination shaders, 26, 326
image aspect ratio, 135

3ds Max, 160–161
XSI, 153–155

Image attribute, 591
image-based lighting, (IBL)

FG, 556
Maya, 113–115, 114–115, 585
XSI, 217

image filtering. See filtering
Image Format attribute, 92
imf_copy utility, 6, 470–471
IMG modules, 6–7
implicit coordinates, 427–428,

457–458, 457
implicit projections, 410, 414–415
implicit properties, 456–457, 456
In Focus Limits attribute, 162
in-scattering

BSSRDF model, 635, 635
indirect illumination, 526
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incremental frames, 17–18
independent rendering passes, 103
index of refraction (IOR), 300–301

DGS shaders, 353
dielectric shaders, 357–359
materials, 705
photon shaders, 482
shader settings, 339
Snell’s law of refraction, 320

indirect illumination, 4, 27–28, 473
3ds Max, 522–523, 522–523
area lights, 204
caustics, 509–516, 510, 

512–515, 520
compositing light passes, 498
features, 476
FG and ambient occlusion, 505
gamma, 506–508, 507–508
global illumination options,

499–508, 515–516
light paths, 477–481, 477,

479–480
Maya, 517–519, 517–519
option overview, 494–495
overview, 474–476
photon diagnostics, 497, 499
photon-emitting lights. See

photon-emitting lights
photon maps, 477–481, 477,

479–480, 496–497
photon reflections and

refractions, 495–496
photon shaders. See photon

shaders
physical shaders, 506
PM effects. See participating

media (PM) effects
in profiles, 221
rendering, 479–481, 480
tone mapping, 506
XSI, 520–521, 520–521

indirect PM effects, 543
caustic, 546–548, 546–548
global illumination, 545–546, 545
options and photon shaders,

543–545
rendering, 548

industrial CAD rendering, 4
Infinite attribute, 586
infrasampling, 32, 167, 168
Inherit from Sky option, 609
Initial FG Point Density 

parameter, 592

initialization files, 20–21
installing custom shaders, 

346–351, 351
integer data types, 64
intensity settings

physical sun shaders, 600
shadows, 257

interface, light, 284
interference patterns, 284–286,

286–287
internal scattering, 657

back depth, 660–662, 661
balancing options, 662
falloff, 660, 660
radius, 659, 659

internal space, 429
Interpolate Over Num. FG Points

parameter, 592
interpolation

color, 559
FG points, 562, 562
frame buffers, 74–75
pixel values, 32

inverse lights, 240–241
inverse shadow casting, 240
inverse square law, 296
IOR. See index of refraction (IOR)
iris, 141
iris diaphragms, 135
irradiance, 44

area lights, 203
caustic, 514–515, 514–515
light, 294–295, 295
photon shaders, 485–486, 485
sampling, 550, 551
shaders, 519, 519, 521
XSI, 588

isotropic reflections
BSDF, 317–319, 318
glossy shaders, 381

isotropic scattering, 319
BSDF, 313
physical subsurface scattering,

711–712, 712
PM effects, 525–528, 526, 528,

535–536, 535

J
Jade shader, 682
Jensen, Henrik Wann, 634
Jitter setting, 164, 169–170, 172, 172
Jones, Alan, 347

K
kaleidoscope shaders, 399–400
Kd-trees, 474–475
Kelvin (K) scale, 213, 220, 291–292
Knee option, 605, 605

L
labels

colored glass effects, 362
frame buffers, 73
rasterizer sampling, 182

LaFortune shading model, 310
Lambert shaders, 331, 641
Lambert shading model, 309
Lambert’s cosine law, 315–316, 316
Lanczos filters, 180–181, 181
Large BSP algorithm, 185–186
layers

compositing, 654–655
hardware rendering, 35, 58
shaders, 642

LDR (low dynamic range) image
files, 308, 596, 610–615, 612–615

leaf nodes, 186, 186
LeafNodes message, 191–192
Ledin, Pavel, 102, 347
Legacy attribute, 588
Legotin, Andrey, 222, 223
lens shaders, 104, 108–109, 109

depth of field, 143–144
Maya, 112
physical sky shaders, 602–603
XSI, 117, 117, 157–158, 157–158

Lens Squeeze Ratio attribute, 148
lenses, 132, 138

3ds Max, 159–160
depth of field and f-stops,

141–142
field of view, 140–141, 141
focal depth and perspective,

138–140, 139
virtual cameras, 104–105, 105

letterboxing, 145, 145
libraries, shader, 7, 28

base, 323–325
files in, 18–20, 25–26
Lume, 107–111, 108, 323
physics, 323, 350, 368

light and lighting, 197–198, 283
3ds Max settings, 219–221,

219–221
area lights. See area lights
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baking, 5
chromatic aberration, 302
color temperature, 292
compositing, 498
dispersion, 300
electromagnetic radiation,

287–290, 290
geometric optics, 300–301
HDR imaging. See High

Dynamic Range (HDR)
images

illumination. See global
illumination (GI); indirect
illumination

internal scattering, 658
light shaders, 198–200
Maya settings, 213–217, 215–216
perception, 293–299, 295, 

297, 299
photometric measurements,

297–298, 297
photon mapping, 477–481, 477,

479–480
polarization effects, 

301–302, 301
profiles, 4, 221–226, 223–225
quantum mechanics, 288–289
radiance, 295–296
radiometric measurements,

293–296, 295
resources, 309
scattering. See scattering
shaders. See shaders and 

shader trees
shading models, 308–309,

341–342
theory, 284–287, 285–287
transport balancing, 342–343
umbra and penumbra, 200, 201
visible spectrum, 290–292, 290
wavelength, 289, 289
wavelength dependencies,

292–293
wrapping, 202, 202
XSI settings, 217–219, 217–218

Light_distance attribute
3ds Max shaders, 370
direct light PM, 539–540
photon shaders, 545

light emission theory, 285
light-emitting surfaces, 551–554,

552–554

light energy, 293
Light Falloff attribute

photon-emitting lights, 493
XSI, 218

light maps, 28, 326
component shaders, 674
phenomenon shaders, 665–672
shader creation, 674

light occluding surfaces, 670–672,
670–671

light probes, 232, 619
lights. See light and lighting
Linear motion blur setting, 274
LMV Shader, 280–281
lobes, BSDF, 313, 313
local settings

shadows, 255–258, 255, 257–258
texture shaders, 673–674

Lock Aspect Ratio option, 155
logging messages, 8–10, 9–10
lookup shaders, 418, 420–421
low dynamic range (LDR) image

files, 308, 596, 610–615, 612–615
low level and low sampling area

lights, 211–212, 212
low-resolution maps, 242, 242
Lume shader library, 107–111, 

108, 323
luminance, 293, 297–298, 297
luminance power, 291
luminosity curves, 297–298

M
magnitude of vectors, 422–424, 423
Map Channel parameter, 458–459
Map File Settings menu, 589
maps and mapping

bump. See bump mapping
FG, 559, 576–581, 577–578
light, 28, 326

component shaders, 674
phenomenon shaders,

665–672
shader creation, 674

materials, 702–703, 702
Maya, 585
normal

bump mapping, 416–417
subsurface scattering, 647,

647–649
photon. See photon maps

shadow. See shadow maps
texture

brushed metals, 392, 392
hardware rendering, 58
marble shader tree, 676, 676

texture projections, 
412–414, 413

marble shader tree, 675
connections, 675–677, 676
glossy reflections and 

materials, 678
specular highlights and bump

mapping, 677–678
masking channels, 63
materials, 326–330

3ds Max lighting, 220, 221
brushed metals, 404–407
colored glass effects, 363
mapping, 702–703, 702
marble shader tree, 678
mia, 404–407
monolithic, 328–330, 328–330
reflections, 701–703, 702
subsurface scattering, 700–705,

701–702, 704
transmission, 704–705, 704

math
misss_fast_simple, 655–656
sampling, 171
shaders, 330–341, 333, 335,

338–340
texture vector shaders, 435

matrices, 422–424, 423
identity, 424–425, 425, 442–443
rotations, 446–449, 446
transform, 268, 425–426
translation. See translations and

Translation matrix
matter, 294
Max attribute

sampling, 169, 171, 173, 175–177
texture remap shaders, 437

Max Displace attribute, 281
Max Distance attribute

ambient occlusion, 624
glossy shaders, 378, 386–387

Max Photons option
photon control, 692, 694–696
physical subsurface 

scattering, 687
Max Radius attribute

FG, 571–572, 572
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materials, 700
Maya, 583
photon control, 692, 694–699,

697, 700
physical subsurface 

scattering, 687
XSI, 588

Max. Reflection attribute, 593
Max Samples attribute

photon control, 692–694
physical subsurface scattering,

686–687
Max_step_len attribute

photon shaders, 544
ray marching sample level, 539

Max Trace Depth attribute
Maya, 49, 584
raytracing rendering, 47

MaxDepth message, 191–192
Maximum Eccentricity 

attribute, 467
MaxLeafSize message, 191–192
Maxminor attribute, 467
Maxwell, James Clerk, 287
Maya

ambient occlusion, 623, 623,
627–629

binary alchemy shaders, 349–350
brushed metals, 393–396,

393–394
BSP rendering, 194
bump mapping, 416
camera settings, 146, 146

aspect ratios, 149–150, 149
Camera Attributes rollout,

146–147
clipping, 123
depth of field, 150–152, 150
Film Back rollout, 147–148
resolutions, 148–149, 148

camera shaders, 112–117,
112–116

colored glass effects, 362
command line render utility,

23–24
compositing light passes, 498
DGS and dielectric shaders,

366–368, 366–367
exporting from, 15, 16
FG, 582–584, 582, 584

mode setting, 584–586, 584

physical shaders, 
606–607, 607

points diagnostics, 564–565
filters, 180, 465
frame buffer settings, 90–93, 

90, 92
Fresnel shader trees, 371–372
gamma correction, 87
HDR images, 307, 615
indirect illumination, 517–519,

517–519
initialization files, 20
integration with, 14–15
light occluding surfaces, 671, 671
light profiles, 224–225, 225
light settings, 213–217, 215–216
materials, 327, 327, 407
motion blur

settings, 274–276, 274
vectors, 280–281

multipass rendering, 129
Oren-Nayar diffuse shading, 333
output shaders, 107
panoramas, 617
phenomenon shaders, 330, 330
photon-emitting lights, 

492–493, 493
photon shaders, 486–487, 486
rasterizer sampling, 

182–183, 183
raytracing

acceleration settings, 188, 189
rendering, 48–49, 48–49

sampling, 169–170, 173–174
scanline rendering, 40, 40
shadow map shadows, 239
shadow settings

global, 251–253, 252
local, 255–257, 255

specular shading reflection 
color, 334

subsurface scattering, 
639–640, 639
misss_fast_lmap, 666
misss_fast_simple, 655
misss_set_normal, 

650–651, 651
misss_skin_specular, 643
physical shaders, 681, 682

task size, 42–43
texture vector shaders, 

430–431, 435

textures, 452–453, 453
user frame buffers, 92–93
verbosity level, 9, 9, 23

Maya MapViz node, 517–518, 518
Mead, Syd, 43
memory-dump behavior, 13
memory limits, BSP, 190
memory mapped images, 6–7,

468–471, 468–469
mental images architectural (mia)

material, 404–407
mental images file, 2
merge shaders, 129
merging

photons, 514–515, 514–515, 518
shadow maps, 254

messages
BSP, 191–193
logging, 8–10, 9–10

metals
brushed. See brushed metals
surface specular color, 335

.mi files, 1–3
exporting, 3, 15–18, 16–17
sampling and filtering, 164
in shader files, 19

mia (mental images architectural)
material, 404–407

mia_exposure_simple shader, 600,
603–606, 604–605, 610

mia_physicalsky shader, 214
mia_physicalsun shader, 214
mib_amb_occlusion shader, 623
mib_bent_normals shader, 632
mib_blackbody shader, 213
mib_bump_basis shader, 677–678
mib_cie_d shader, 213
mib_color_mix shader

brushed metals, 396
bump mapping, 649, 677
colored glass effects, 

360–363, 360
nonuniformity, 534

mib_fg_occlusion shader, 622
mib_glossy_reflection shader, 375

anisotropic reflections, 341, 395
brushed metals, 393, 396
connections, 376–377, 377
glossy environments, 678

mib_glossy_refraction shader, 301,
376, 384

mib_illum_lambert shader, 649
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mib_light_photometric shader, 213
mib_passthrough_bump shader,

677–678
mib_photon_basic shader, 482, 486
mib_texture_filter_lookup shader,

418, 466
mib_texture_lookup shader, 418
mib_texture_remap shader, 417
mib_texture_rotate shader

anisotropic reflections, 341
brushed metals, 391, 391,

393–395
refractions, 301

mib_texture_vector shader, 417
brushed metals, 393–394
bump mapping, 678
options, 426, 426

mib_volume shader, 110–112, 111
microfacet reflectors, 337–338, 338
mid-distance shadow mapping, 242,

244, 246
miDefaultOptions node, 518
Mie scattering, 527–528, 

528–529, 537
migl_base.dll library, 54
Min attribute

sampling, 169, 171, 173, 175–177
texture remap shaders, 437

Min_level attribute, 544
Min Radius settings

FG, 571–572, 572
Maya, 583
XSI, 588

Min_step_len attribute
photon shaders, 544
ray marching sample level, 539

mip-map textures, 468
mirage effects, 300
mirrored ball images, 616, 

619–620, 620
misss_call_shader shader, 646
misss_fast_lmap shader, 639, 646,

665–666, 665–666
connections, 671, 671, 675
creating, 674
gamma correction, 667
light maps, 665–666, 665–666
light occluding surfaces,

670–672, 670–671
write attributes, 668, 668
XSI and 3ds Max options, 

669, 669

misss_fast_shader shader, 641–642,
641, 647–648, 650, 674

misss_fast_simple shader, 639–640,
650–651
ambient color, 652
compositing layers, 654–655
connections, 671, 675
external shading, 651–652, 652
light maps, 665
math, 655–656
sampling, 654, 654
scale and falloff, 653–654, 653

misss_fast_skin_d shader, 639–640
misss_fast_skin shader, 639–640,

650, 663–664, 663–664
misss_lambert_gamma shader, 

646, 667
misss_lightmap_write shader,

642–643, 668, 674
misss_set_normal shader, 646–656,

647–649, 651–654
misss_skin_specular shader,

643–646, 643–645
Mitchell filters, 180–181, 181
Mix_2colors shader, 363
Mix_8colors shader, 363
mixed surfaces, 312
modes

ambient occlusion, 624
color clipping, 79–82, 79
FG, 573–576

Maya, 584, 584, 586
rendering, 567, 572–573
XSI, 588

misss_fast_lmap, 667
misss_set_normal, 649
XSI lens shader, 158

modularity, 6–7
moire patterns, 163, 166, 166, 

172, 172
monitor gamma correction, 

84–89, 86
monolithic materials, 328–330,

328–330
motion artifacts, 463
motion blur, 259–260, 260

2D motion vectors, 280–282,
281–282

3ds Max settings, 278–280, 279
BSP settings, 193
command line options, 260

Maya
settings, 274–276, 274
vectors, 280–281

motion steps, 263–264, 263–264
rasterizer, 270–273, 272
render algorithms, 269–270, 271
sampling, 264–267, 265–267,

270–273, 275
shutter options, 260–263,

261–262
transformation vs. deformation

motion, 267–269, 269
XSI settings, 276–278, 278

Motion Blur By attribute, 275
motion-blurred shadows, 248, 249
motion option, 260
Motion Samples option, 183
Motion Segments option, 278
Motion Steps attributes, 275
motion transform matrices, 268
motion vectors frame buffers, 71
multi-channel output, 128, 128
multichannel images, 63
multiframe mode, 567, 572–574
multipass rendering feature, 14, 124

3ds Max, 99
overview, 129–130, 129–130

multiple diffuse bounces, 
558–559, 558

multiple scattering, 545
BSSRDF model, 634–635, 635
photon control, 692–696, 693
physical subsurface scattering,

686–692, 687–688, 690–691
multiplication, matrix, 425, 425
Multiplier parameter, 593
multisampling

glossy shaders, 381–382, 382
hardware rendering, 59

murky Mie scattering, 537

N
Naperture attribute, 157
natural surfaces, 638
Near Clip Plane attribute, 147
network parallelism, 14
Newton, Isaac, 285–287
Noise Filtering parameter, 593
nonphysical subsurface scattering,

638–640, 639–640
nonuniform scaling, 441–442, 442
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nonuniform scattering, 538–539, 538
normal lenses, 138–141, 139
normal maps

bump mapping, 416–417
subsurface scattering, 647,

647–649
normal vectors frame buffers,

71–72, 71
normalized frame buffer values, 66
normalized vectors, 433–434
normalizing color output, 431
normals

bent, 632
color-coded, 430–431

normals bump map texture, 72
NTSC video, 136–137, 137
Nuke compositing application, 63
Number of Rays property, 588
numeric data types, 64
NURBS spheres, 413, 413
NURBS surfaces, 210

O
object aliasing, 165, 165
Object Details attribute, 151
object labels, 73
object shape for area lights, 208
occlusion, ambient. See ambient

occlusion
ocean shader, 389–390, 389
on command, 60
on-demand execution, 7–14, 9–12
only FG option, 567, 579, 581
Opacity setting, 257
OpenEXR images, 63, 128
OpenGL, 52–53

rendering, 37–39
shadow maps, 251

OpenGL 2.0, 54–55, 56
Optimization tab, 50, 50
Optimize for Animations 

attribute, 584
Optimize for Final Gather (Slower

GI) attribute, 594
options block in .mi file, 3, 34
order

output, 125–126
tiling, 42–43

Oren-Nayar effect
diffuse shading, 332–333, 333
misss_fast_shader, 641–642

orientation
anisotropic, 340–341
brushed metals highlights,

391–392, 391–392
origin light setting, 198
out-scattering

BSSRDF model, 635, 635
indirect illumination, 526

output, 61
cameras. See cameras
data types, 61, 64–65
depth sorting, 122–123
frame buffers. See frame buffers
multi-channel, 128, 128
multipass rendering, 129–131,

129–131
order, 125–126
process, 123–124

Output Format window, 156, 156
Output Passes tab, 116–117, 116
output shaders, 69, 125–126

cameras, 107–108
tags for, 73
XSI, 157, 157

Output Size settings, 160–161
over operation, 77
Overall Weight attribute

internal scattering, 662
misss_skin_specular, 645

overexposure, 483
Override Scene Render Options

setting, 155
Overscan attribute, 148

P
p_MegaTK shader tools, 102, 

102, 124
padding in frame buffers, 75
Paint shader library, 18, 323
PAL video, 136–137
panoramas, 48, 616–617

construction techniques,
617–620, 618–620

spherical, 109, 109
Parameters setting, 159–160, 159
parti_volume shader, 524, 531, 542,

544, 547–548
parti_volume_photon shader, 524,

531, 542–543, 547–548
participating media (PM) effects, 28,

523–525

direct light, 531, 531
ray marching sample 

level, 539
scatter and extinction

options, 531–535, 532–534
scene and shader setup,

540–543, 540, 542
uniform vs. nonuniform

scattering, 538–539, 538
indirect effects, 476, 543

caustic, 546–548, 546–548
global illumination, 

545–546, 545
options and photon shaders,

543–545
rendering, 548

ray marching and light
scattering, 525–531, 526,
528–530

particles on PM effects, 524
Pass Output Resolution option, 155
Pass Shaders tab, 157
paths

FG, 556–559, 557–558
light, 477–481, 477, 479–480

pause command, 25
Pedestal option, 605
penumbra, 200, 201
penumbra falloff, 199
per-channel bit depth, 62
per-object attributes

FG, 564–565
sampling, 173

per-pixel bit depth, 62
per-surface attributes

3ds Max, 523, 523
Maya, 519, 519
XSI, 521, 521

perception
for HDR, 303–304
light, 293–299, 295, 297, 299

Persistence Distance parameter, 370
persistence of vision, 133
perspective

cameras, 138–140, 139
depth of field, 162, 162

phase functions, 527–530, 528–529,
536–537

phenomenon shaders, 26–27, 375,
650–651
ambient color, 652
compositing layers, 654–655
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external shading, 651–652, 652
math, 655–656
misss_fast_lmap. See

misss_fast_lmap shader
misss_fast_skin, 663–664,

663–664
vs. monolithic, 329, 329
sampling, 654, 654
scale and falloff, 653–654, 653
subsurface scattering, 639–640

Phong-based specular 
highlights, 357

Phong_coef attribute, 357
Phong shaders, 229, 309

Fresnel reflections, 379, 380
glossy refraction, 386, 386
specular model, 336–337
XSI, 329, 329, 368, 369

photoelectric effect, 2, 284, 287–288
photography, 131

color temperature, 292
HDR for, 616

photometric lights, 219–220, 220
photometric luminance units, 220
photometric measurements, 293,

297–298, 297
photon collector surfaces, 541–542
photon counts, 504
photon-emitting lights, 488–489

3ds Max, 494
energy and exponent options,

489–490
globillum and caustic options,

490–491
Maya, 492–493, 493
XSI, 493–494, 493

photon maps, 27, 295
3D, 474–475
file names, 496
indirect illumination, 517, 522
light paths, 477–481, 477,

479–480
rebuilding, 496–497

photon shaders, 326, 481–482
3ds Max, 487–488
absorption, 483–484, 484
diffuse colors, 483
Maya, 486–487, 486
overview, 482–483, 482
physical shaders, 679
PM effects, 525, 543–545
surface irradiance, 485–486, 485

trace depth, 495
volume, 326
XSI, 484–487, 485

photons
diagnosing, 497, 499

3ds Max, 523, 523
Maya, 519
XSI, 521

indirect illumination, 495–496
light, 288
merging, 514–515, 514–515, 518
physical subsurface 

scattering, 692
diffusion approximation,

696–700, 697–698, 700
multiple-scattering, 

692–696, 693
photopic vision measurements, 297
physical accuracy, mia material for,

407–409
physical lights and PM density,

533–534
physical shaders, 233, 341–342

3ds Max, 608–610, 608–609
indirect illumination, 506
installing, 350–351, 351
lens, 112, 143
light, 214
Maya, 606–607, 607
photon, 679
sky, 601–603, 601, 603
sun, 596–601, 597–598
XSI, 607–608, 608

physical subsurface scattering,
678–679
3ds max, 682–683, 683
absorption coefficients, 705–707,

706, 709–710
anisotropic and isotropic,

711–712, 712
diagnostics, 712–714
material properties, 700–705,

701–702, 704
Maya, 681, 682
overview, 679–680
photon control, 692

diffusion approximation,
696–700, 697–698, 700

multiple-scattering, 
692–696, 693

scattering approximations,
683–684, 684

enabling, 684–685, 684
multiple scattering and

diffusion approximation,
686–688, 687–688

multiple scattering and
diffusion depth, 689–692,
690–691

scatter depth, 688–689, 689
single-scattering

approximation, 
685–686, 686

scattering coefficient, 
707–709, 708

scene setup, 680, 681
units and scale conversion,

710–711, 711
XSI, 682, 682

Physics shader library, 323
Picture Ratio property, 155
pillar boxing, 145–146, 145
pinhole cameras, 104
pixel aspect ratios, 136–137,

136–137
3ds Max, 160
Maya, 149–150, 149
XSI, 153–155

pixel resolution and file size, 65
plain text files, 18
plane option for shaders, 143
Planetside software, 617
Plank, Max, 288
Plug-in Manager window, 351, 351
PM effects. See participating media

(PM) effects
Point Density attribute, 582
Point Interpolation attribute, 583
point lights, 206, 207, 239
point sampling, 461

motion artifacts, 463
render and texel ratios, 

461–463, 462
points, FG. See Final Gather (FG)
polarization

in 3D, 301–302, 301
light, 285

position vectors, 422, 424
power, light, 294
precision of data types, 64
Precompute Photon Lookup

attribute, 583
precomputed FG Points, 563, 563
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premultiplication
After Effects images, 81
color clipping, 80–81
frame buffers, 74–78, 77

presample density settings
FG, 574–575
XSI, 589

presample FG option, 568
Preview attribute, 606
Preview Final Gather Tiles 

attribute, 583
Primary Bounce Color property, 589
primary colors, 62–63
primary eye rays, 167
primary frame buffers, 69

Maya, 91
XSI, 96, 96

primary rays, 35, 44, 555–557, 555
Primary Specular Color 

attribute, 646
Primary Weight attribute, 643
primitive assembly and 

rasterization, 53
Primitive tab, 153, 153
principal of interference, 286, 286
PRMan renderer, 5
profiles

color, 299
lights, 221–226, 223–225

programmable GPUs and shader
trees, 55–56

progressive formats, 146
Project attribute, 428–430, 429
projection and remapping shaders,

417–418
network connections, 418–421,

418–419
texture vector. See texture vector

shaders
Projection Method property, 457
Projection Plane tab, 153–155, 153
projections, 409

explicit vs. implicit, 414–415
texture

3D, 411–412, 412
basics, 410–411, 411
mapping, 412–414, 413

properties, explicit vs. implicit,
456–457, 456

proportions, aspect ratio, 135
pyramid images, 468–471, 468–469

Q
quality control, 163

BSP. See Binary Space Partition
(BSP) algorithm

filtering, 178–180, 178
raytrace acceleration

raytrace algorithms, 
185–187, 186

settings, 188–190, 189
sampling. See sampling and

sample settings
Quality property, 108
quantum mechanics, 288–289

R
radiance

light, 293, 295–296, 298
Maya settings, 214

radiant energy, 294
radiant exitance, 294–295, 295
radiant flux, 294
radiant intensity, 295–296
radiant power, 294
radiation, electromagnetic, 284,

287–290, 290
radiometric measurements,

293–296, 295
radiosity, 294
radius

caustics, 511–514, 512–513
FG, 571–572, 572
global illumination, 500–504,

501–503
internal scattering, 659, 659
materials, 700
Maya FG, 583
photon control, 694–700,

697–698, 700
photon shaders, 543
physical subsurface 

scattering, 687
shaders, 143
XSI FG, 588

Rapid Motion rasterizer, 33
raster images, 31
rasterizers, 33

motion blur, 270–273, 272
sampling, 180–184, 183–184
scanline rendering, 37–38

rational numbers, 64
raw mode in color clipping, 81–82

ray casting, 41, 43–44
ray command, 2
Ray Depth Limit attribute, 215
ray marching, 45, 228, 525

anisotropic and isotropic
scattering, 525–528, 526, 528

sample level, 539
Rayleigh scattering, 527, 

528–529, 537
.rayrc files, 20–21
rays, light, 35, 44, 290
Rays per FG Point parameter, 592
Raytrace Shadow Attributes rollout,

214–215
raytracing and raytracing rendering,

4, 31, 35, 41
3ds Max, 51, 51, 220
acceleration settings, 

188–190, 189
advantages and disadvantages,

35–36
algorithms, 185
backward, 555
BSP and Hierarchical Grid,

185–186, 186
depth and size, 187
empty space, 47–48
enabling and controlling, 48
FG, 555
forward, 477
limits, 46–47
max trace setting, 47
Maya, 48–49, 48–49
motion blur, 269–273, 271–272
overview, 44–45
process, 45
ray casting, 43–44
reflections, 45–48, 46
refractions, 45–46
shaders, 364–365
shadows, 231–235, 232, 234–235
XSI, 50–51, 51

Read/Write File parameter, 593
real estate, shadow map, 

238–241, 239
RealSmart motion blur, 281
rebuilding

FG maps, 576–580, 577–578,
580, 583

photon maps, 496–497, 517
shadow maps, 253–254, 254

reciprocity in BSDF, 312

premultiplication–reciprocity in bsdf ■ 733

08547bindex.qxd  10/24/07  4:45 PM  Page 733



rectangle shape for area lights, 208
reflected radiation, 291
reflection and reflection settings, 287

3ds Max, 51
anisotropic, 317–319, 318, 341
BSDF, 311–313, 311, 313
data and resources, 537, 537
diffuse, 314–316, 315–316
Fresnel. See Fresnel equations

and reflections
glossy, 316–317, 317
glossy shaders, 378–379, 379
HDR images, 614–615, 614–615
indirect illumination, 495–496
isotropic, 317–319, 318, 381
materials, 701–703, 702
Maya, 49, 367–368, 584
misss_skin_specular shader,

643–644
raytracing rendering, 45–46, 46
specular, 314, 314
specular shading models, 

334, 338
XSI, 50, 369, 369, 372, 589, 591

reflective ambient occlusion,
625–626, 626, 629–630, 629

refraction and refraction 
settings, 284
3ds Max, 51, 593
Fresnel shader trees, 375
glossy, 369, 369
glossy shaders, 384–390,

384–387, 389
indirect illumination, 495–496
IOR. See index of refraction

(IOR)
Maya, 49, 367–368, 584
mib_glossy_refraction, 301, 

376, 384
raytracing rendering, 45–46
Snell’s law of refraction,

319–320, 320
XSI, 50, 589

Regular algorithm, 231–233, 232
remapping color, 395–397
remapping shaders, 417–418

network connections, 418–421,
418–419

texture vector. See texture vector
shaders

render command, 23
Render Current Frame attribute, 9

render equations, 300
render jobs, 7
Render Manager window, 11
render ratios, 461–463, 462
Render Stats tab, 114
render tiles, 179
render-time FG Points, 562–563,

562–563
rendering

3ds Max settings, 160–161
algorithms, 29

frame buffers and output, 33
overview, 33–35
raytrace rendering. See

raytracing and raytracing
rendering

sampling and filtering,
31–33, 32

scanline. See scanline
rendering

synthetic lighting, 30
tiling order and task size,

42–43
batch, 24–25
BSP, 194–195, 194
command-line and stand-alone,

21–25, 25, 60
depth of field, 144
FG, 550–554, 551–554
hardware. See hardware

rendering
independent passes, 103
indirect illumination, 

479–481, 480
indirect PM effects, 548
mia material for, 407
motion blur, 269–270, 271
multipass, 129–131, 129–131
OpenGL, 37–39
shadow map shadows, 

237–238, 238
subsurface scattering, 636–638,

637–638
XSI settings, 155–156, 155–156

Repeat attribute, 437
resolutions

BSP, 193
camera, 148–149, 148
and file size, 65
grids, 189

resources
custom shaders, 346–347

light, 309
reflectance, 537, 537

retinas, 291
retro-reflections, 313
reusing light map files, 674
Reverse Back Material property, 389
RGB colors, 62–63, 82

color clipping, 79, 79
profiles, 299
texture vector shaders, 431
vectors for, 422

rgb_unit_conversion option, 600
RGBA channels, 6
RGBA frame buffers, 71
rods, 291
rotary disk shutters, 134
rotations

brushed metals, 406
matrix, 440, 440, 446–449, 446
texture remap shaders, 437
textures, 444–445, 445, 449–452,

450–452
XSI lighting, 218

Roughness setting, 339
RSMB vector plug-in, 280
runaway projections, 467

S
Same Sample Pattern on All Frames

property, 173
sample compositing reflection

shaders, 26
Sample Info shader, 372
Sample Lock setting, 164, 169,

172–173
Samples Collect option, 

183–184, 184
Samples Motion option, 184
sampling and sample settings,

31–33, 32, 164, 164, 167
3ds Max, 169–170, 279
adaptive, 169–173, 169
ambient occlusion, 623,

630–631, 630–631
area lights, 210–213, 210–212
balance and contrast threshold,

177–178, 177
blocks, 167–168, 168
Contrast Threshold setting,

169–171
default and per-object, 173
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detail shadow maps, 
250–251, 250

diagnostic, 173–177, 174–176
FG, 559–561, 560–561
FG points diagnostics, 565
frame buffers, 68, 129, 167
glossy shaders, 364–365,

381–382, 382
hardware rendering, 59
Jitter setting, 172, 172
math, 171
Maya, 169–170, 173–174
misss_fast_simple shader, 

654, 654
motion blur, 264–267, 265–267,

270–273, 275–276
physical sun shaders, 600
point, 461–463
rasterizer, 180–184, 183–184
ray marching level, 539
render and texel ratios, 

461–463, 462
Sample Lock setting, 172–173
shadows, 258, 258
soft shadow maps, 241
XSI, 169, 218, 589

Sampling Mode setting, 169
Sandstrom, Jan, 107, 346, 348
satellite rendering, 2
scale and scale settings

anisotropic, 340–341
FG, 568, 574–575
homogeneous, 441
Maya, 583
misss_fast_simple shader,

653–654, 653
nonuniform, 441–442, 442
photon shaders, 543
physical subsurface scattering,

687, 710–711, 711
texture remap shaders, 437
textures, 449–452, 450–452
transformations, 442–444,

443–444
translations, 439–441, 440
XSI, 218

scanline rendering, 5, 31, 35
3ds Max, 41, 41
advantages and disadvantages,

35–36
algorithms, 37–38
disabling and enabling, 39
Maya, 40, 40

motion blur, 269–270, 271
OpenGL, 37–39
process, 36–37
XSI, 40–41, 40

Scatter anisotropy option, 687
Scatter Bias attribute, 668, 668
scattering, 525

animating, 534–535, 534
anisotropic and isotropic,

525–528, 526, 528, 
535–536, 535

BSDF, 313
direct light PM, 531–535,

532–534, 538–539, 538
glossy refraction shaders,

388–389
material transmission, 704
subsurface. See physical

subsurface scattering;
subsurface scattering

uniform vs. nonuniform,
538–539, 538

scattering coefficients, 687, 700,
707–709, 708

Scene Archiving property, 16
scene databases, 7
scene description language, 2–3
Scene Globals tab, 155
scene-referred images, 304
scene setup

direct light PM, 540–543, 
540, 542

physical shaders, 680, 681
Schlick phase function, 528,

536–537
scotopic vision measurements, 297
Script Editor window, 10, 10
Secondary Bounce Color 

attribute, 589
Secondary Bounce Scale 

attribute, 583
secondary colors, 62–63
Secondary Diffuse Bounces

attribute, 584
secondary rays, 35, 44, 558, 558
secondary scale option, 568,

574–585
Secondary Specular Color 

attribute, 646
Secondary Weight attribute, 643
Segment shadow algorithm,

233–235, 234–235
Select attribute, 426–428, 426–427

self-shadowing artifacts, 
242–243, 243

Self-Shadowing property, 235, 235
Selspace attribute, 428
shader stacks, 120, 120
shaders and shader trees, 25–26,

323, 345
anisotropic orientation and scale,

340–341
anisotropic reflections, 341
architectural material, 404–407
artifacts, 165–166, 165
binary alchemy, 348–350
camera

3ds Max, 120–121, 120–121
Maya, 112–117, 112–116
XSI, 117–119, 117–119

creating, 672–673
component shaders, 674
light map files, 674
texture shader attributes,

673–674, 673
DGS. See diffuse, glossy, and

specular (DGS) shaders
dielectric. See dielectric shaders
diffuse shading model, 

331–333, 333
direct light PM, 540–543, 

540, 542
environment

3ds Max, 121, 121
cameras, 109–110, 113
materials, 326
XSI, 118–119, 118

Fresnel, 370–375, 370–371
glossy. See glossy shaders
glossy sampling and raytrace

control, 364–365
hardware, 54
hardware rendering, 55–56
installing, 346–351, 351
irradiance, 519, 519, 521
lens. See lens shaders
libraries. See libraries, shader
light, 198–200
marble, 675

connections, 675–677, 676
glossy reflections and

materials, 678
specular highlights and bump

mapping, 677–678
material, 326–330
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math, 330–341, 333, 335,
338–340

merge, 129
output, 69, 125–126
phenomenon. See phenomenon

shaders
photon. See photon shaders
physical. See physical shaders
projection and remapping,

417–421, 418–419
shadow, 228–231, 229–230
specular shading models,

339–340, 339
texture vector. See texture vector

shaders
volume, 110–111, 111
Ward, 318–319, 340–341, 340,

393–394, 393–394, 396
shading models, 308–309

BSDF. See bidirectional
scattering distribution
function (BSDF)

physical, 341–342
Shading Samples option, 183–184
Shadow Map File Name 

attribute, 256
shadow map shadows, 236–237,

236–237
real estate, 238–241, 239
rendering, 237–238, 238

shadow maps, 13, 228
detail, 248–251, 249–250, 253,

270, 271
enabling, 255–256, 255
settings, 252–253, 256–257
soft, 241–242, 241–242

shadow shaders, 326
shadow_softness option, 600
Shadow Trace Depth attribute, 

215, 216
shadowmap option, 250, 252–253
shadows. See also shaders and shader

trees
3ds Max, 220–221
algorithms, 227–228

raytrace shadows, 231–235,
232, 234–235

shadow shaders, 228–231,
229–230

BSP, 190
caustics, 510–511, 510
color, 215

depth-based. See depth-based
shadows

distance-based, 202, 202,
204–206, 204–205

global settings, 251–254, 252,
254

HDR images, 611
local settings, 255–258, 255,

257–258
Maya, 49, 214–215

shallow layers in subsurface
scattering, 687

shapes for area lights, 208–209, 209
shimmering artifacts, 615
Shiny settings

brushed metals, 398
DGS shaders, 354–356, 383

Show Icon in Renderer 
attribute, 221

shutters, 132, 133
angles, 134, 134
motion blur, 260–263, 

261–262, 275
speed and settings, 133–134
XSI motion blur, 276

Simple_Tone_Mapping shader, 607
single diffuse bounces, 558–559, 558
Single_env_sample attribute,

381–382, 382
single scattering

BSSRDF model, 634–635, 635
physical subsurface scattering,

684–686, 684, 686
size

area lights, 203, 203
BSP and grid, 189
file, and bit depth, 65, 673
filters, 179–180
task, 42–43
voxels, 187

Skim_Milk shader, 682, 682
skin

misss_fast_skin, 663–664,
663–664

misss_skin_specular, 645–646
subsurface scattering in, 637

sky shaders, 601–603, 601, 603
slow motion, 133
smudged shadow effect, 248
Snell, Willebrord, 284
Snell’s Law of refraction, 46,

319–320, 320

soft light shaders, 218
soft shadow maps, 241–242,

241–242
soft shadows, 197
softness settings

gamma correction, 86
shadows, 258, 258
soft shadow maps, 241

software-based rendering, 31
Sort algorithm for raytrace shadows,

231–233, 232
Space attribute for elliptical 

filtering, 467
Space Transformation property, 429,

436, 456
speckles

FG, 568
HDR images, 612–614, 

612–614, 621
specular color and highlights

brushed metals, 398–399,
402–403, 402

BSDF, 312–314, 314, 321
DGS shaders, 352–354, 353–354
FG, 554, 554
HDR images, 611
marble shader tree, 677–678
misss_skin_specular, 646
photon shaders, 482
specular shading models,

334–335, 335, 338
XSI Fresnel shader trees, 372

specular shading models, 333
Fresnel reflections, 338
microfacet reflectors, 

337–338, 338
overview, 335
reflection color, 334
shader settings, 339–340, 339
spectral reflections, 338
specular color, 334–335, 335

specular transmittance, 
319–321, 320

sphere shape for area lights, 208
spherical panoramic images, 

109, 109
spot lights

area lights from, 207–208
Maya, 213, 213
shadow map shadows, 239

spread settings
ambient occlusion, 624, 625
light shaders, 198–199
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spread surfaces, 312
square pixels, 136
sRGB color space, 299
ST format, 73
stained glass, 510–511, 510
stand-alone rendering, 21–25, 25
standard bump mapping, 415–416
standard frame buffers, 69
static compilation, 53
statistics, FG, 564
steps, motion blur, 263–264,

263–264
Stock Lenses options, 159
stops, 141. See also f-stops
stored photons, 494
structure, mental ray, 6

integration, 14–15
modularity, 6–7
on-demand execution and

geometry cache, 7–14, 9–12
studio lighting, 553–554, 553
subsurface.mi shader library, 28
subsurface scattering, 28, 633–634

BSSRDF model, 634–636, 635
external, 656–657, 656
internal, 657–663, 659–661
marble shader tree, 675

connections, 675–677, 676
glossy reflections and

materials, 678
specular highlights and bump

mapping, 677–678
misss_call_shader, 646
misss_fast_lmap. See

misss_fast_lmap shader
misss_fast_shader, 641–642, 641
misss_fast_skin, 663–664,

663–664
misss_lambert_gamma, 646
misss_lightmap_write, 642–643
misss_set_normal, 646–656,

647–649, 651–654
misss_skin_specular, 643–646,

643–645
nonphysical, 638–640, 639–640
physical. See physical subsurface

scattering
rendering, 636–638, 637–638

Subsurface shader library, 323
Sun Disk Intensity option, 602
Sun Disk Scale option, 602

Sun Glow Intensity option, 602
sun shaders, 596–601, 597–598
super-whites, 66–67
superimposing light waves, 286
supersampling, 32, 59, 167, 168
surface irradiance, 485–486, 485
surfaces

caustics, 511
colored glass effects, 362
DGS shaders, 354

synthetic imaging, 293–299, 295,
297, 299

synthetic lighting, 30
Szabolcs, Horvatth, 347–348, 402,

404, 615

T
tag frame buffers, 73
tangent space normals, 417
Target Distance setting, 161–162
task size in rendering algorithms,

42–43
TEK2SHOOT library

brushed metals, 396
DGS and dielectric shaders, 368
glossy shaders, 376

telephoto lenses, 138–141, 139
television standards, 136–137, 137
temporal sampling, 264–266, 266
terminator lines, 200
Terragen software, 617
tessellation, 7, 13
texel ratios, 461–463, 462
texture maps

brushed metals, 392, 392
hardware rendering, 58
marble shader tree, 676, 676

texture pixels, 461–463
texture projections

3D, 411–412, 412
basics, 410–411, 411
mapping, 412–414, 413
translation matrices, 456

texture remap shaders, 436–438, 437
homogeneous coordinates,

438–439
translations. See translations and

Translation matrix
texture shader attributes, 

673–674, 673

texture space, 410, 436
texture vector shaders

basic connections, 430, 431
color-coded normals, 430–431
coordinate systems, 

426–428, 427
dot product equation, 432–435
matrices and vectors, 422–426,

423, 425
Maya, 435
normalized vectors, 433–434
normalizing color output, 431
Project attribute, 428–430, 429
remapping, 419–421
Select attribute, 426–428,

426–427
Selspace attribute, 428
shading networks, 434–435, 434
XSI, 435–436

textures, 409
3ds Max, 457, 457
ambient occlusion, 622–623, 623
bump mapping, 415–417
explicit and implicit coordinates,

456–458, 456–457
explicit UVW mapping and UV

sets, 458–459, 459
gamma correction with, 87–88
Maya, 452–453, 453, 586
rotating, 444–445, 445, 449–452,

450–452
XSI, 453–457, 454–456

thermal radiation, 291
thread parallelism, 14
three-channel images, 62
threshold frequency, 288
thresholds

contrast, 164, 169–171, 
177–178, 177

Maya light settings, 214
sampling, 277

through scattering
glossy refraction shaders,

388–389
internal scattering, 658

tile borders, 179
tiling

artifacts, 273, 273
order, 42–43

time contrast settings, 264–267, 266,
275, 279
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Time Samples setting, 276, 279
tone mapping, 67

HDR images, 304, 306, 306
indirect illumination, 506

Torus attributes, 437
trace depth settings

FG, 568
indirect illumination, 520, 522
photon shaders, 495
shadows, 215, 216

transform matrices, 268, 425–426
transformations

motion blur, 267–269, 269
scale, 442–444, 443–444
texture remap shaders, 436
vertex, 53, 56–57, 57
XSI FG, 591

transition color in frame buffers, 76
translations and Translation matrix

homogeneous coordinates,
438–439

matrix rotations, 446–449, 446
nonuniform scaling, 

441–442, 442
rotating textures, 444–445, 445
scale and rotation, 449–452,

450–452
scale transformations, 442–444,

443–444
scaling, 439–441, 440
texture remapping, 413, 436, 438
XSI, 455–456, 455–456

transmat shaders, 541
Transmission option, 700, 

704–705, 704
transmittance, 319–321, 320
transparency

DGS shaders, 353–354
frame buffers, 76
photon shaders, 482
shadow shaders, 229–230

transport in cameras
mechanism, 132, 133
speed, 132–133

trees
Kd-trees, 474–475
shader. See shaders and shader

trees
Triangle filters, 180–181, 181
troubleshooting photon-emitting

lights, 491

True Color, 62
True_lens_emulator shader, 117
Type attribute, 586

U
U and V coordinates

anisotropic, 340–341
area lights, 202, 210–211
brushed metals, 392–395,

397–400, 400
explicit sets, 458–459, 459
filtering, 464
Maya sets, 453, 453
texture projections, 410–411,

411, 413–415, 413
texture vector shaders, 

426–428, 427
textures, 454
translations, 439–440

U attribute
area lights, 208
DGS shaders, 355–356
marble shader tree, 678

U_spread attribute, 381, 383
umbra, 200, 201
un-premultiplied images, 76–78, 77
undersampling, 167
uniform scattering, 538–539, 538
unit vectors, 424
units

light, 293
physical subsurface scattering,

710–711, 711
Unwrap UVW modifier, 458–459
unwrapped UVs, 666
Use Background option, 602
Use Falloff (Limit Ray Distance)

parameter, 593
Use Photon Target parameter, 609
Use Radius Interpolation Method

parameter, 594
Use Radius Quality Control

attribute, 584
Use Scene Render Options

attributes, 11
Use Shadow Map option, 256
Use Volumic Shadowmaps 

option, 256
user frame buffers, 69, 74

Maya, 92–93

outputting, 126–128, 127
XSI, 96–99, 97, 99

user shapes for area lights, 208
UV Generation property, 436, 456
UV generator shader, 459–460
UVW coordinates

mapping, 458–459, 459
texture projections, 410, 412–413

UVW Map modifier, 458, 459
UVW Transformation property, 456

V
V attribute

area lights, 208
DGS shaders, 355–356
marble shader tree, 678

V coordinates. See U and V
coordinates

V_spread attribute, 381, 383
Vector-Vector shaders, 399
vectors, 422

2D motion, 280–282, 281–282
4D, 438–439
basis, 424
magnitude and direction,

422–424, 423
motion, 71
normal, 71–72, 71
shader math, 332
shading models, 337
texture vector shaders. See

texture vector shaders
verbose command, 9
verbosity

FG statistics, 564
Maya command line, 23
message logging, 8–10, 9–10

vertex transformations, 53, 
56–57, 57

Vertical Cross Panorama image, 618
view dependency, 588
view parameter, 573
virtual cameras, 104–105, 105
visibility

area lights, 209, 218
FG, 565, 586
Maya light settings, 216
physical sun shader, 603
XSI, 50, 50

visible spectrum, 290–292, 290
Volume Effects shader, 543

738 ■ time samples setting–volume effects shader
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volume light, 611
volume shaders

characteristics, 110–111, 111
physical sky shaders, 

602–603, 603
purpose, 326

volumic shadows, 228
voxels, 185–187, 190

W
Ward shaders

anisotropic settings, 
340–341, 340

brushed metals, 393–394,
393–394, 396

empirical, 310
specular highlights, 318–319

wave theory, 286
wavelength

characteristics, 289, 289
dependencies, 292–293

weight
internal scattering, 657–658, 662
light scattering, 534
marble shader tree, 676–677
subsurface scattering, 641–645

white balance, 292
white color in bump mapping, 415
white light, 285, 292
Whitted, Turner, 44
wide-angle lenses

characteristics, 138–141, 139
for panoramas, 617
virtual cameras, 104–105, 105

wide-screen formats, 145–146, 145
Woo algorithm, 242, 244–246,

244–246, 258
workflow considerations in gamma

correction, 88–89
world space normals, 417
wrapping light, 203–204, 203
Writable attribute

light maps, 674
texture shaders, 673

write attributes, 668, 668

X
X resolution setting, 136
XPhysics library, 368

XSI
3.4 mode, 575
ambient occlusion, 623, 623,

628–629
anisotropic shaders, 340, 340
binary alchemy shaders, 349, 364
brushed metals, 397–402, 

397, 400
BSP, 193–194, 194
bump maps, 417
camera settings, 152

clipping, 123
depth of field, 156–159,

156–157, 159
Primitive tab, 153, 153
Projection Plane tab,

153–155, 153
render, 155–156, 155–156

camera shaders, 117–119,
117–119

colored glass effects, 362–363
command line, 24
compositing light passes, 498
DGS and dielectric shaders,

368–369, 369
exporting from, 16, 16
FG, 587–589, 587–588

environments, 590–591, 591
HDR image exposure,

591–592, 591
physical shaders, 

607–608, 608
points diagnostics, 564–565

filter settings, 180, 465, 489
frame buffer settings, 93–99, 93,

95–97, 99
gamma correction, 87, 94
glossy shaders, 369, 376,

384–385, 384–385
HDR images, 307, 591–592, 

591, 614
indirect illumination, 520–521,

520–521
initialization files, 20
integration with, 14–15
lens shaders, 157–158, 157–158
light maps, 669, 669
light occluding surfaces, 672
light settings, 217–219, 217–218
materials, 327, 327, 407
Maya Fresnel shader trees,

372–373

message logging, 9–10, 10
motion blur settings, 

276–278, 278
motion blur vectors, 280–281
multipass rendering, 129
Oren-Nayar diffuse shading, 333
panoramas, 617
Phong shaders, 329, 329, 

368, 369
photon-emitting lights, 

493–494, 493
photon shaders, 482, 

484–487, 485
physical shaders

creating, 607–608
installing, 350–351, 351
sky, 601–603, 601, 603
subsurface scattering, 

682, 682
PM shaders, 543
projection and remapping

shaders, 419, 419
rasterizer sampling, 183, 183
raytracing

acceleration settings, 188, 189
rendering, 50–51, 51
shadows, 235, 235

reflectance data and 
resources, 537

Render Manager window, 11
sampling settings, 169, 174, 

218, 589
scanline rendering, 40–41, 40
scattering algorithms, 684, 684
shadows

global settings, 251–253, 252
local settings, 255–257, 255
shadow map, 239

specular shading reflection 
color, 334

subsurface scattering, 
639–640, 640
misss_fast_lmap, 666–667
misss_fast_simple, 655
misss_set_normal, 651–652,

651–652
misss_skin_specular, 643
physical shaders, 682, 682

task size, 43
texture vector shaders, 430, 432,

435–436
textures, 453–457, 454–456
translations, 455–456, 455–456

volume light–xsi ■ 739
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XY coordinates in texture
projections, 410

XYZ axes and coordinates
normal maps, 417
texture projections, 412, 412
texture remap shaders, 437–438
texture vector shaders, 428–431

translations, 439
vectors for, 422

Y
Y resolution setting, 136
Young, Thomas, 284, 286–287

Z
Z blur, 144
Z depth frame buffers, 70, 70
Z depth passes, 129
zooming vs. dolly, 140
ZT image format, 70

740 ■ xy coordinates in texture projections–zt image format
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