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AABB, see bounding box, axis
aligned
Abram, G., 329

accumulation buffer, 308
additive colors, 184
AddPatch, 422, 423
AddRationalPatch, 422, 423
adjoint, 102, 399
affine, 245
affine combination, 125, 126, 128
preserved under, 126
affine transformation, 5, 21, 25, 43,
45, 57, 101
matrix, 33, 44
orientation-preserving, 29, 44
preserved under, 126, 208
aliasing, 3, 79, 156, 163
alpha channel, 105
ambient light, 87, 93, 94, 105, 106,
409
ambient reflection, 93
ambient reflectivity coefficient, 87,
93, 106, 412
angle brackets, 26
angle of incidence, 86, 8891, 291
angle of reflection, 86, 90
angle of refraction, 291
animation, 18, 21, 29, 79, 96, 123,
353
anisotropic surface, 109
anti-aliasing, 9, 163-166, 284, 298,
308
antipodal, 151
arclength, 260, 269
arctangent, 30, 154
articulated object, 356, 375
Arvo, D., 306

437

Ashdown, 1., 352

aspect ratio, 70, 71, 202

associative law, 367

atan2, 30

attachment point, 376

attenuation, see distance attenua-
tion

automorphism, inner, 369

averaging, see interpolation

axis aligned bounding box, see
bounding box, axis aligned

axis conventions, 5

azimuth, 161, see also pitch

B-spline curve
smoothness, 239, 248-251

back buffer, 18

back face, 15, 104

back intersection, 322

background color, 295

backwards ray tracing, 284, 305-307

Badler, N., 379

Barsky, B., 194

Bartels, R., 194, 271

barycentric coordinates,
319, 320

calculating, 130

basic ray tracing, see recursive ray
tracing

basis function, see blending func-
tion

Beatty, J., 194

Beckmann distribution, 113

Berg, M. de, 330

Berns, R, 191

Berns, R., 181

127-133,
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Bernstein polynomial, 196, 206,
234, 264
Bessel spline, see Overhauser spline
Bessel tangent, 271
Bessel twist method, 280
Bézier curve, 126, 194, 374
as B-spline, 233, 256
degree three, 194
derivative, 196, 207
general degree, 205-214
in OpenGL, 220-222
piecewise, 203-204, 209
quadratic, 253-260
rational, 33, 57, 127, 149, 221,
251-260
subdivision, see recursive sub-
division
Bézier patch, 214220, 314, 326
in OpenGL, 222-223
rational, 422
viewable, 421
Bézier, P., 194
Bhetanabhotla, M., 327
bias, 273
bidirectional path tracing, 307
bidirectional reflectivity, 109-111
Bier, E., 159
bilinear interpolation, 133144, 157,
158, 164, 170, 416, 426
inverting, 139-144
BilinearInvert, 142, 144
Billmeyer, F., 181
binary search partition (BSP) tree,
329
binary space partitioning (BSP)
tree, 314
binomial theorem, 196, 206, 212
black, 12, 184
blending, 105, 186, 308
blending function, 195, 224, 226,
227, 374
Blinn, J., xiv, 108, 112, 116, 167,
219, 223
blossom, 244-248
Bohm method, 261-263
Bohm, W., 261

Bouma, P., 191
bounding box, 327
axis aligned (AABB), 327, 328
discrete oriented polygon (k-
DOP), 327-329
oriented (OBB), 327, 328, 330
bounding sphere, 316, 327, 328
bounding volume, 327, 329
box, 321
Bresenham algorithm, 74, 75, 77—
79, 151, 158
BRIDF, see bidirectional reflectiv-
ity
brightness, 188
browser-safe colors, 187
browsers, 187
Brunelleschi, F., 42
BSP three, see binary space parti-
tioning tree
B-spline curve, 126, 224-266, 374
as Bézier curve, 263-265
derivative, 248
in OpenGL, 266
interpolating, 274-276
knot insertion, 245, 260
non-uniform knots, 228
rational, 33, 57, 127, 251-260
repeated knots, 239
uniform knots, 224-228, 231
buffer, 18
bump mapping, 167-170
BumpMapFunction, 424
Buss, S., 374

C'-continuity, 203, 209, 216, 217,
236, 268, 272

C? -continuity, 227, 236

CalcAllDirectIllum, 405, 406

CalcPixelDirection, 411

CalcRefractDir, 405

CalcTransmissionDirection, 293

calculus, 399

CalcViewPosition, 411

camera, 298, 356, 360

camera position, see viewpoint

CameraView, 406, 410
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Canny, J., 330

Carpenter, L., 297

Casteljau method, 197-198, 209-
210, 217, 241, 265, 327,
374

Casteljau, P. de, 194, 209, 248

Catmull-Rom spline, 266-268, 272,
276, 277, 355

caustics, 306

cell, 328

centripetal parameterization, 269

choice function, 195

chord-length parameterization, 267,
269, 270, 277

Christiansen, N., 306

chroma, 188

chromaticity, 188

CIE, 191

CIELAB, 191

circle, 149, 223, 253-258

CIRLUV, 191

C* -continuity, 203

clipping plane, 60

clockwise, 16

clone, 310

CLUT, see color lookup table

CMY, 185

to/from RGB, 186

CMYK, 186

cofactor, 102, 398

Cohen, M., 342, 352

collinear, 392

color, 2, 12, 72, 73, 75, 78, 181-191,
304

additive and subtractive, 184

color lookup table, 187

color perception, 181-183

colorfulness, 188

column span (colspan), 383

column vector, 26, 28, 43

commutative law, 367

complex numbers, 366

composition, 25

ComputegG, 118

computer-aided design, 193

cone, 418

cones (retinal), 182

conic section, 127, 149, 251, 253—
260, 264

conjugate, 367

constant attenuation factor, 107

continuity, see C'-, C?- and C*-
continuity

continuity (TCB), 272

control point, 126, 194, 224, 228,
251, 266

control polygon, 207, 208, 212, 260

convex, 321

convex hull, 145, 201, 202

convex hull property, 201, 202, 206,
208, 257, 260

convex polytope, see polytope

convex quadrilateral, 136

convex set, 10, 11, 145-147

Cook, R., 108, 112, 116, 120, 297

Cook-Torrance lighting, 85, 108—
120, 167, 283, 285, 403

coordinate system, 5

counter-clockwise, 16

Cox-de Boor formula, 230-234, 240

Coxeter, H., 42

cracking, 219, 220

cross product, 7, 52, 367, 390, 392,
395

cube, 159, 321

cubic curve, 209

culling back faces, 15, 104, 415

cutoff angle, 107

cyan, 12, 185, 188

cylinder, 159, 325, 417

data glove, 355

data types, 7

de Boor algorithm, 241-244, 247,
265

de Casteljau, see Casteljau

degree elevation, 212-214, 256, 265

degree of freedom, 375

depth, 14, 61, 64, 65, 72

depth buffer, 14, 62, 65-67, 74,
77, 78, 283, 310, see also
pseudo-distance
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depth of field, 284, 298, 301, 308,
310

derivative, 401

determinant, 27, 44, 398

diagonal property, 245

diameter, 341

diffuse light, 86, 88, 106

diffuse reflection, 85, 86, 88-90

diffuse reflectivity coefficient, 88,
106, 294, 412

diffuse transmission, 294

diffuse transmission coefficient, 294

diode, 355

DirectIlluminateViewPos, 406

directional light, 92, 104, 105, 408,
409

discrete oriented polygon, see
bounding box

display list, 4

distance, see depth and pseudo-
distance

distance attenuation, 94, 103, 106—
108, 409

distributed ray tracing, 284, 297-
305

distributive law, 367

dot product, 102, 374, 390, 395

preserved, 29, 44

double buffering, 18-19

Draw, 412

drawThreePoints, 35-39

dynamics, 357

ease in, 358
fixed target, 358-359
moving target, 359-360
ease out, fixed target, 359
ellipse, 149
ellipsoid, 416
emissive intensity, 93, 106, 412
emissivity, 87, 93
empty set, 245
end effector, 375
end effector point, 375
end link, 375
environment map, 170-172, 310

in OpenGL, 178-180
equivalent, 183
Euclidean space, 389
Euler angles, 362
Euler’s theorem, 45, 54-56, 364
extended light, 301
extinction coefficient, 120
extrapolation, 124, 125
eye, 182

face culling, 15

Fairchild, M., 191

Fairman, H., 191

fake distance, see pseudo-distance
far clipping plane, 60, 63, 65, 68, 69
Farin, G., 194, 248, 262, 265
Farouki, R., 260

Ferguson patches, 280

Ferguson, J., 280

Ferris wheel, 21

Feuerbach, K., 42

Feynman, R., 181

field of view, see viewport
Fillmore, J., 374
FindIntersection, 405

fixed point, 348

fixed point problem, 348

fixed target, see ease-in, fixed target
flat shading, 14, 84

flats, 280

flexible objects, 356

flocking, 356

focal plane, 299

focusing, 306

fog, 307

Foley, J., xiv, 181, 188

form factor, 334, 336, 339-344
forward dynamics, 357

forward kinematics, 357

forward ray tracing, 306
FourTextures, 172, 177

frame, 18

frame rate, 18

Freeman, K., 181

Fresnel equation, 108, 112, 119-120
front buffer, 18
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front face, 10, 15, 104
front intersection, 322
frustum, 69

Fuchs, H., 329

full rank factorization, 385

G'-continuity, 203, 209, 216, 217
gathering method, 350
Gauss-Seidel, 350

Gauss-Seidel iteration, 350-351
Gaussian elimination, 386
generalized rotation, 29, 31, 54, 56
geodesic, 151

geometric occlusion, 114-119
GetPixel, 412

Geuzaine, C., xv

GIF, 187

Gilbert, E., 330

gimbal lock, 364, 383, 386
Girard, M., 379, 387

GL_ACCUM, 309
GL_ACCUM_BUFFER BIT, 309
GL_ADD, 309

GL_AMBIENT, 106
GL_AMBIENT_AND DIFFUSE, 106
GL_AUTO_NORMAL, 223

GL_BACK, 16, 106, 107

GL_BLEND, 8, 9, 176, 308

GL_CCW, 16

GL_CLAMP, 174
GL_CLAMP_TO_EDGE, 174
GL_COLOR_BUFFER_BIT, 14, 15, 309
GL_CONSTANT_ATTENUATION, 107
GL_CULL_FACE, 16

GL_CW, 16

GL_DECAL, 176

GL_DEPTH _BUFFER BIT, 15, 309
GL_DEPTH_TEST, 15

GL_DIFFUSE, 106

GL_EMISSION, 106

GL_FILL, 16, 223

GL_FLAT, 14, 103

GL_FRONT, 16, 106, 107
GL_FRONT_AND_BACK, 16, 106, 107
GL_LIGHT¢, 103, 105-108
GL_LIGHT_MODEL_AMBIENT, 105

GL_LIGHT_MODEL_COLOR_CONTROL, 177
GL_LIGHT_MODEL_LOCAL_VIEWER, 104
GL_LIGHT_MODEL_TWO_SIDE, 104
GL_LIGHTING, 103, 176
GL_LINE, 16, 222, 223
GL_LINE_LOOP, 9
GL_LINE_SMOOTH, 9, 308
GL_LINE_SMOOTH_HINT, 9, 308
GL_LINE_STRIP, 9, 222
GL_LINEAR, 174
GL_LINEAR_ATTENUATION, 107
GL_LINEAR_MIPMAP_LINEAR, 175
GL_LINEAR_MIPMAP_NEAREST, 175
GL_LINES, 9
GL_LOAD, 309
GL_MAP1_COLOR_4, 221
GL_MAP1_TEXTURE_COORD_1, 221
GL_MAP1_VERTEX_3, 221
GL_MAP1_VERTEX_4, 221
GL_MAP2_COLOR_4, 223
GL_MAP2_TEXTURE_COORD_2, 223
GL_MAP2_VERTEX_3, 222
GL_MAP2_VERTEX_4, 223
GL_MODELVIEW, 36, 37, 45, 48
GL_MODULATE, 176
GL_MULT, 309
GL_NEAREST, 174
GL_NEAREST_MIPMAP_LINEAR, 175
GL_NEAREST_MIPMAP_NEAREST, 175
GL_NICEST, 8, 9, 158, 308
GL_NORMALIZE, 108, 224
GL_ONE_MINUS_SRC_ALPHA, 8, 9, 308
GL_PERSPECTIVE_CORRECTION_HINT,
158
GL_POINT, 16, 222, 223
GL_POINT_SMOOTH, 8, 308
GL_POINT_SMOOTH_HINT, 8, 308
GL_POINTS, 8, 35, 222
GL_POLYGON, 11
GL_POLYGON_OFFSET_FILL, 67
GL_POLYGON_OFFSET_LINE, 67
GL_POLYGON_OFFSET_POINT, 67
GL_POLYGON_SMOOTH, 308
GL_POLYGON_SMOOTH_HINT, 308
GL_POSITION, 105
GL_PROJECTION, 71
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GL_PROXY_TEXTURE_2D, 173
GL_QUAD_STRIP, 11
GL_QUADRATIC_ATTENUATION, 107
GL_QUADS, 11

GL_REPEAT, 174

GL_REPLACE, 176
GL_RESCALE_NORMAL, 108
GL_RETURN, 309

GL_RGB, 173

GL_RGBA, 173

GL_S, 178
GL_SEPARATE_SPECULAR_COLOR, 177
GL_SHININESS, 107
GL_SINGLE_COLOR, 177
GL_SMOOTH, 14, 103
GL_SPECULAR, 106
GL_SPHERE_MAP, 178
GL_SPOT_CUTOFF, 108
GL_SPOT_DIRECTION, 107
GL_SPOT_EXPONENT, 108
GL_SRC_ALPHA, 8, 9, 308
GL_T, 178

GL_TEXTURE, 179
GL_TEXTURE_1D, 178
GL_TEXTURE_2D, 173-175, 178
GL_TEXTURE_3D, 178
GL_TEXTURE_ENV, 176
GL_TEXTURE_ENV_MODE, 176
GL_TEXTURE_GEN_MODE, 178
GL_TEXTURE_GEN_S, 178
GL_TEXTURE_GEN_T, 178
GL_TEXTURE_MAG_FILTER, 174
GL_TEXTURE_MIN_FILTER, 174, 175
GL_TEXTURE_WRAP_S, 174
GL_TEXTURE_WRAP_T, 174
GL_TRIANGLE_FAN, 10
GL_TRIANGLE_STRIP, 10
GL_TRIANGLES, 10
GL_UNPACK_ALIGNMENT, 173
glAccum, 309
glAccumClear, 309
Glassner, A, xiv

Glassner, A.; 181, 191, 307
glBegin, 7-11, 13, 35, 104, 221, 222
glBindTexture, 177, 178
glBlend, 310

glBlendFunc, 8, 9, 308
glClear, 14, 15, 309
glClearColor, 14
glColor*, 12, 13, 48, 103, 105
glColor3f, 12, 48
glColorMaterial, 105
glCullFace, 16, 104
glDeleteTextures, 177, 178
glDisable, see GL_ options that can
be disabled
GLdouble, 7
glEnable, see GL_ options that can
be enabled
glEnable, 16, 222
glEnd, 7-11, 13, 35, 104, 221, 222
glEvalCoordlf, 221, 222
glEvalCoord2f, 223
glEvalMeshl, 222
glEvalMesh?2, 223
glEvalPoint1, 222
glEvalPoint2, 223
GLfloat, 7
glFlush, 18
glFrontFace, 16
glFrustum, 68-70, 104
glGenTextures, 177
glHint, 8, 9, 158
glide rotation, 56
GLint, 7
gllightf, 107, 108
gllLightfv, 105-107
glLightModelfv, 105
glLightModeli, 104, 177
glLineWidth, 9
glLoadIdentity, 36, 37, 45, 48
glLoadMatrix, 29, 47
glMapilf, 220-222
glMap2f, 222, 223
glMapGridif, 222
glMapGrid2f, 223
glMaterialx*, 104-106
glMaterialf, 107
glMaterialfv, 106
glMatrixMode, 36, 37, 45, 48, 179
glMultMatrix, 29
glMultMatrixf, 47
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glNormalx, 221
glNormal3f, 104, 108, 175, 178
global lighting, 85
global reflectivity coefficient, 287,
405, 412
glOrtho, 68, 104
glOrtho2D, 68
glPixelStorei, 173
glPointSize, 8
glPolygonMode, 16
glPolygonOffset, 67
glPopMatrix, 37, 47, 48
glPushMatrix, 37, 47, 48
glRotate, 36, 37, 39
glRotatef, 46, 48, 49
glScalef, 46
glShadeModel, 14, 103
GLshort, 7
glTexCoordx*, 221
glTexCoords2f, 175
glTexEnvef, 176
glTexGeni, 178
glTexImage2D, 173, 174
glTexParameteri, 174, 175
glTranslatef, 36, 37, 39, 46, 48,
49
glu OpenGL utility routines, 266
gluBeginSurface, 266
gluBuild2DMipmapLevels, 173
gluBuild2DMipmaps, 173, 174
gluDeleteNurbsRenderer, 266
gluEndSurface, 266
GLuint, 177
gluLookAt, 68, 72, 104, 361
gluNewNurbsRenderer, 266
gluNurbsProperty, 266
gluNurbsSurface, 266
gluPerspective, 68, 70, 71, 104
GLUT_ACCUM, 309
GLUT_DEPTH, 15, 18
GLUT_DOUBLE, 18
GLUT_RGB, 15, 18
glutDisplayFunc, 18
glutIdleFunc, 18
glutInitDisplayMode, 15, 18, 309
glutPostRedisplay, 18

glutReshapeFunc, 71

glutSwapBuffers, 18

glutWireSphere, 48, 49

glVertexx*, 7, 10, 45, 104, 105, 175,
221

glVertex2f, 7, 8, 35, 45

glVertex2fv, 7

glVertex3f, 7, 9-11, 57, 175

glVertex3fv, 7

glVertex4f, 57

glViewport, 71

goniometer, 110

Gottschalk, S., 330

Gouraud shading, 75, 77, 83, 84, 92,
95, 103, 129, 190, 338

gradient, 100, 326, 400

Grant, E., 329

great circle, 41, 151

Greenberg, D., 342

Haines, E., xiv, 313, 330

halfspace, 146

halfway vector, 91, 93, 104, 113

Hall, R., 181

Hamilton, W.R., 365

heading, 161, see also yaw

helix, 260

Helmbholtz, H., 181

hemicube method, 342-344

Hering, E., 182

Hermite polynomial, 204-205, 358,
359

Hernicz, R., 120

hidden surface, 14-16, 22, 58, 63,
65, 283, 285

high color, 186

homogeneous coordinates, 32, 43,
251

affine combinations, 127, 148—

150

homogeneous matrix, 33, 44, 102

Horner’s method, 198

HSL, 187-190

from RGB, 189
hue, 188
hyperbola, 149
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hyperbolic interpolation, 97, 150-
151, 158

identity matrix, 45, 396
identity transformation, 25
IK, see inverse kinematics
illumination maps, 306
implicitly defined surface, 100, 400
importance sampling, 307
inbetweener, 354
index of refraction, 119, 288, 291,
413
indexed color, see color lookup table
inherent velocity, 359
Init, 415
inker, 354
inner automorphism, 369
inner product, see dot product
intensity, 188
interference pattern, 298
interpolating points, 125, 194, 266—
282, 354, see also Catmull-
Rom spline, Bessel patch,
Ferguson patch, Over-
hauser spline and tension-
continuity-bias
with surface, 277
interpolating spline, 355, 358
interpolation (averaging), 94, 123-
154, 354, see also bilinear
interpolation, Gouraud shad-
ing, hyperbolic interpola-
tion, linear interpolation,
Phong shading, quater-
nion, scan line interpola-
tion and spherical linear
interpolation
intersection testing, 201, 297, 313—
331
line-plane, 318
ray-Bézier curve, 201
ray-Bézier patch, 326-327
ray-cylinder, 325
ray-ellipsoid, 317
ray-plane, 317-318
ray-polytope, 318, 321-325

ray-quadric, 325-326
ray-sphere, 314-317
ray-triangle, 319-321
intrinsically curved, 161, 162
inverse, 25, see also matrix inverse
inverse dynamics, 357
inverse kinematics, 354, 357, 379—
388

Jackson, R., 181, 191

Jacobi iteration, 345, 349-350
Jacobian, 380-382, 402
Jacobilteration., 349
jaggies, 2,9, 79, 298, 300, 308
Jensen, H., 306

jittering, 166, 298, 299, 303, 341
Johnson, D., 330

Johnston, O., 354

joint, 375

Joy, K., 327

Kakimoto, M., 327

k-DOP, see bounding box

Keerthi, S., 330

kernel, 383

keyframe, 354

keyframing, 354, 358

kinematics, 357, 375-388

Klein, F., 42

knot, 193, 228, 229

knot elimination, 266

knot insertion, 265

knot multiplicity, 239

knot refinement, 261, 265

knot vector, 229, 262
standard, 236

Kochanek, D., 271

Krevald, M., 330

Lambertian surface, 88, 90

least squares minimization, 384, 388
Lee, E., 254

Lempel, A., 187

lerp, see linear interpolation

lerp, 125

level of detail, 164
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level set, 100, 400
level surface, see implicitly defined

surface
Light, 408
Lin, M., 330

line, 8
line at infinity, 40, 41, 43, 56, 57
line loop, 9
line strip, 9
line-plane intersection, 318
linear attenuation factor, 107
linear combination, 125
linear interpolation, 74, 75, 77, 157,
198, 373, 374
inversion, 124
three points, 127-133
two points, 124-125
linear subspace, 56
linear transformation, 21, 24, 29, 43
matrix, 26, 43
link, 356, 375
local control, 225227, 239, 276
local lighting, 85, 109, 289
local viewer, 92, 104, 179, 411
LOD, see level of detail
luminance, 188
LUT, see color lookup table
LZW compression, 187

MacDonald, D., 181
Mach banding, 338
Maciejewski, A., 379, 387
magenta, 12, 185, 188
magnitude, 367, 390, 394, 395
major radius, 100, 162, 421
Manocha, D., 330
masking, 114
Material, 412, 413
material properties, 87, 93

in OpenGL, 103-108
material property, 407
matrix, 396
matrix inverse, 27, 345, 396, 398
matrix product, 396
matrix representation

cross product, 52

orthographic projection, 60
quaternion, 370-373
reflection, 54
rotation, 30, 46, 50
scaling, 46
shadow projection, 66
matrix representation of a transfor-
mation, 26, 28, 33, 43, 44
matrix rotation
translation, 46
matrix transpose, 26, 28, 396
matrix, orthonormal, 30
Mercator map, 161
metal, 109
metamerism, 183, 184
microfacet, 108, 111-113
millions of colors, 73, 186
minor radius, 100, 162, 421
mipmapping, 156, 163-165, 170,
298
mirror, 90, 170, 285, 310
mirror image, 46
Moébius, A., 42
model view matrix, 35, 45, 72
model view matrix,, 22
Moller, T., xiv, 313, 330
Monte-Carlo, 307
moon, 49, 90
Moore-Penrose inverse, see pseudo-
inverse
mosaic, 2
motion blur, 284, 300, 302, 308
motion capture, 355
move-to, 3
movie, 283
moving target, see ease-in, moving
target
multiaffine, 245
multibody, see articulated object
multiplication, quaternion, 366
multiplicative identity, 368
multiplicative inverse, 368
multiplicity, 239
multitexturing, 180
multivariable, 399
multum in parvo, 164



446 Subject Index

Nayar, S., 119

near clipping plane, 60, 63, 65, 68,
69

Newman, W., 42

Newton’s method, 145, 327

Nishita, T., 327

noise, 166

non-local viewer, 92, 178, 179

non-uniform B-spline, see B-spline

norm, 367, 390, 394

normal vector, 97, 101, 103, 104,
108, 139, 326, 400

interpolation, 97, see also

Phong shading

normalization, 108

NURBS, 266, see B-spline curve,
rational

in OpenGL, 266

OBB, see bounding box, oriented

octtree, 314, 329

opponent color theory, 181, 182

order, 223, 229, 237, 422

order, 221

Oren, M., 119

orientation, 360-374

orientation-preserving, 29, 44, 45,
54, 361, 364

oriented bounding box, see bound-
ing box, oriented

origin, 23, 43

orthogonal, 391

orthogonal complement, 383

orthographic projection, 58-60, 67,
411

orthonormal, 30

oscilloscope, 3

Oslo method, 262

Overhauser spline, 266, 269, 276,
277, 355, see also Bessel
twist method

Overmars, M., 330

overshoot, 272, 273

painter’s algorithm, 14
Palmer, G., 181

palmtop, 2
parabola, 149
parallel, 392
parallelepiped, 327, 420
parallelogram, 415
parametric curve, 194-196, 260, 401
parametric surface, 98, 159, 162,
167, 214
partial derivative, 399
participating media, 307
particle systems, 356
partition of unity, 227
patch, 334
path tracing, 304
pen down, 3
pen plotter, 3
pen up, 3
penumbra, 302
permutation, 304
perpendicular, 391
perspective division, 22, 58, 150
perspective transformation, 22, 57,
58, 60-65, 67-72, 92
preserved under, 251
perspective transformations
preserved under, 149
pglRotate, 36
pglRotatef, 36, 37, 39
pglTranslatef, 36, 37, 39
Phong interpolation, see Phong
shading
Phong lighting, 85-94, 110, 156,
167, 170, 175, 179, 184,
283, 285, 290, 293, 403,
405
in OpenGL, 103-108
Phong shading, 83, 96, 170
photon maps, 306
Piegl, L., 253, 262, 265
pinhole camera, 298
pitch, 161, see also yaw, pitch and
roll
pixel, 2, 163
PixelArray, 411, 412
plane, 5, 53, 317
plane at infinity, 43, 56
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point, 23, 26, 43

point at infinity, 33, 40, 41, 43, 56,
57, 105, 252, 253

pointillism, 2

points, 28

polar form, see blossom

polygon offset, 67

polygonal modeling, 4

polyhedron, see polytope

polynomial curve, 209

polytope, 321

Porter, T., 297

positional light, 92, 104, 105, 408

postscript, 4

Precompute_for_Slerp, 153, 373

pretwist vector, 279

primary color, 2, 12, 184-186

prism, 321

projected convexity condition, 136,
137, 144

projection, 391, 395

projection matrix, 45, 68, 70, 72,
106

projection matrix,, 22

projective geometry, 39-42, 5657,
65

projective line, 41, 42, 56, 57

projective plane, 40, 57

projective point, 41, 42, 56, 57

projective space, 57

pseudo-distance, 22, 63-65, 72

pseudo-inverse, 383-387

Puech, C., 352

pyramid, 321

quadratic attenuation factor, 107
quadratic curve, 253-260
quadratic formula, 140, 141
quadric, 325
quadrilateral, 10
quadrilateral strip, 11
quadtree, 328
quasi-Newton method, 327, 386
quaternion, 53, 151, 356, 361, 364—
374
conjugate, 367

equality, 366

from matrix, 371-373
interpolation, 373-374
matrix form, 370-371
multiplication, 366
norm, 367

unit, 367

radiosity, 333-352

radiosity equation, 337

Ramshaw, L., 248

RandInt (%), 304

RandomPermutation, 304

rational curve, 251, see also Bézier
curve and B-spline curve

rational linear interpolation, see hy-
perbolic interpolation

ray, 314

ray trace software, 403-427

ray tracing, 3, 113, 166, 170, 283—
311, 341-342

Ray Tracing News, 307

ray-Bézier patch intersection, 326—
327

ray-cylinder intersection, 325

ray-ellipsoid intersection, 317

ray-line, 314

ray-plane intersection, 317-318

ray-polytope intersection, 318, 321—
325

ray-quadric intersection, 325-326

ray-sphere intersection, 314-317

ray-triangle intersection, 319-321

RayTrace, 295, 296, 404, 405, 407

RayTrace2, 404

RayTraceData, 404

RayTraceData2, 404

RayTraceMain, 296

RayTraceView, 405

reciprocity, 337, 341, 344

recursive ray tracing, 284-289

recursive subdivision, 198-202, 210-
212, 217, 219, 260, 327

reflection, 46, 53, 54, 285, 310

reflection direction, 90, see also
view reflection
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reflection map, see environment
map

reflection ray, 286-290, 405

reflectivity coefficient, see ambient,
diffuse, global and specu-
lar

refraction, 285

rendering pipeline, 22, 23, 57, 58,
62, 65, 72, 150, 170, 175

repeated knots, 239

ResetSize, 411

ResetSpotlight, 410

resize window, 71

ResizeWindow, 407

resizeWindow, 71

rest position, 387

retina, 182

RGB, 185-187

to HSL, 189
to/from CMY, 186

right cylinder, 417

right-hand rule, 6, 44-46, 104, 362
395

right-handed coordinate system, 6,
43, 394

rigid body, 356

rigid transformation, 29, 43, 45, 54,
361, 364

Robin, N., xiii

rods, 182

roll, see yaw, pitch and roll

room, 328

root link, 375

rotation, 27, 29-32, 44, 46, 54, 360—
374, see also generalized
rotation

rotation interpolation, see quater-
nions

rotation matrix, 30, 46, 50-53, 356
361-362, 371

rotational joint, see joint

roundoff error, 53, 66, 76, 79-81,
141, 160, 314, 386, 406

row vector, 26, 28

rowspan, 383

Russian roulette, 307

Sakkalis, T., 260
Saltzman, M., 181
Samet, H., 330
saturation, 188
scalar, 24, 389
scalar quaternion, 367
scaling transformation, 46
scan line interpolation, 75, 76, 95,
129, 158
Schroder, P, 282
Schwartzkopf, O., 330
Sederberg, T., 327
SeekIntersection, 406
Seidel, H.-P., 248
self reflection, 310
SetAffineMatrix, 426
SetApex, 419
SetAxes, 416
SetAxis, 421
SetBorderType (), 425
SetBottomFace, 417
SetBoundingSphereCenter, 424
SetCenter, 414, 416, 417, 421
SetCenterAxis, 417, 418
SetCentralAxis, 416
SetColor, 409
SetColorAmbient, 407-409, 412
SetColorAmbientDiffuse, 409, 413
SetColorDiffuse, 409, 413
SetColorEmissive, 413
SetColorReflective, 413
SetColorSpecular, 409, 413
SetColorTransmissive, 413
SetDirection, 410
SetDirectional, 409
SetHeight, 417
SetIndex0OfRefraction, 413
SetLinearMatrix, 426
SetLocalViewer, 411
SetMaterial, 413, 415, 418-421
423
SetMateriall, 424
SetMaterial?2, 424
SetMaterialBack, 415, 423
SetMaterialBaseInner, 419
SetMaterialBaseQuter, 419
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SetMaterialBottomInner, 418
SetMaterialBottomOuter, 418
SetMaterialFront, 415, 423
SetMateriallnner, 413, 418421
SetMaterialOuter, 413, 418-421
SetMaterials, 424
SetMaterialSideInner, 418, 419
SetMaterialSideQOuter, 418, 419
SetMaterialTopInner, 418
SetMaterialTopOuter, 418
SetNonLocalViewer, 411
SetPixel, 412
SetPosition, 408-410
SetRadialAxis, 417, 419, 421
SetRadii, 416, 417, 421
SetRadius, 414, 417
SetScaling, 426
SetScreenDimensions, 407, 410
SetScreenDistance, 407, 410
SetScreenPixelSize, 410, 411
SetShininess, 413
SetSize, 411
SetSlope, 419
SetSlopes, 419
SetSpotCutoff, 410
SetSpotDirection, 410
SetSpotExponent, 410
SetTexture, 425
SetTopFace, 417
SetTriangleCoords, 426
SetUpLights, 408
SetUpMainView, 406
SetUpMaterials, 407
SetUpViewableObjects, 408
SetuvAxes, 415
SetuvCylindrical, 415, 416
SetUvRange, 424
SetuvSpherical, 415, 416
SetVertices, 420
SetWidths, 424
shading, 5, 13, 83, 94, see also flat
shading
shadow feeler, 285-287, 294, 302,
406
ShadowFeeler, 406
shadowing, 115

shadows, 66-67, 285, 301, 311

shearing, 47, 108

Shepperd, S., 371

shininess, see specular exponent

Shirley, P., 307

Shoemake, K., 151, 374

shooting method, 351-352

Shooting Method, 351

Sillion, F., 352

simple polygon, 11

SimpleAnim, 18

SimpleDraw, 8, 15

singular value decomposition, 386

skeleton, 353

skinning, 353

Slerp, 154

slerp, see spherical linear interpola-
tion

slerp, 152

Sloane, K., 159

smoke, 307, 356

Snell’s law, 119, 291, 294

soft shadows, 301, 311

solar program, 47-50, 70, 72

Southwell iteration, 351

spacecraft, 361

span, 383

sparse matrix, 278

specular exponent, 87, 90, 93, 107,
412, 413

specular highlight, 83, 84, 86, 91,
96, 97, 176

specular light, 86, 91, 106, 409

specular reflection, 86, 90-92

specular reflectivity coefficient, 87,
91, 106, 294, 412

specular transmission, 294

specular transmission coefficient,
294

sphere, 48, 161, 313, 314, 414

spherical linear interpolation, 151—
154, 373, 374

spline, 193

spotlight, 94, 96, 97, 103, 106-108,
409

spotlight direction, 107
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spotlight exponent, 107, 108
Sproull, R., 42

standard knot vector, 236

Star Trek, 361

stencil buffer, 310

Stiles, W., 191

stochastic supersampling, 165-166
stride, 423

subdivision surface, 282
subtractive colors, 184, 185
superposition principle, 85, 93
supersampling, 165-166

surface normal, see normal vector
symmetric function, 245

TCB spline, see tension-continuity-
bias spline
teapot, 84, 219, 223
television, 2, 182
tension, 272
tension-continuity-bias spline, 266,
271-274, 355
terrain, 144
texture coordinates, 73, 156—158
cylinder, 159-161, 418
sphere, 161-162, 415
torus, 162, 421
texture map, 5, 72, 133, 155-180,
403, 414, 424, see also
mipmap
decal/replace, 155, 176
in OpenGL, 172-180
modulate, 176
repeating, 160, 174
resident, 178
specular highlight, 176
texture matrix, 179
texture object, 173, 177
TextureAffineXform, 416, 426
TextureBilinearXform, 416, 426
TextureBMP, 172
TextureCheckered, 424
TextureMap, 408, 414, 424
TextureMapBack, 414, 424
TextureMapBase, 414
TextureMapFront, 414, 424

TextureMultiFaces, 418, 425
TextureSequence, 425, 426
TextureTorus, 172
Thomas, F., 354
thousands of colors, 73, 186
Tiller, W., 253, 262, 265
tilt, planetary, 49
torchiere, 333
Torrance, K., 108, 112, 116, 120
torus, 11, 100, 162, 420
total derivative, 400
total internal reflection, 292, 293,
297
Toth, D., 327
Touloukian, Y., 120
trace, 52, 371
traditional animation, 354
transformation, 24, 43, see also
affine transformation and
linear transformation
rigid, 29, 43, 45
translation, 25, 29, 43, 46
transmission
diffuse light, 294
specular light, 294
transmission coefficient, 289, 412
transmission ray, 288-289, 405
direction, 291-293, 405
transparency, 105, 186, 285, 294
transpose, see matrix transpose
triangle, 4, 10, 127, 319, 415
triangle fan, 10, 12
triangle strip, 10
triangulation, 10
trichromatic theory, 181
tridiagonal matrix, 275
trilinear interpolation, 144-145
inversion, 145
tristimulus method, 183
true color, 186
turtle geometry, 3
twist vector, 217, 278-282

undershoot, 272, 273
uniform speed, 260
unit quaternion, 367, 368
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unit vector, 390, 394 Welch, T., 187
up direction, 72, 410 white, 12, 184
updateScene, 18, 19 White, T., 354

Whitted, T., 307, 327
value, 188 wide-angle lens, 71
vanishing point, 42, 60 Wiemar, H., 282
variation diminishing, 208, 212, 263 Williams, L., 164
vector, 23, 26, 28, 43, 367, 389 winding number, 160
vector graphics, 3 wireframe, 16
vector valued function, 98 Witt, D., 120
vector, as quaternion, 367 writePixel, 77
vector-valued function, 401 Wyszecki, G., 191
VectorR3, 405, 409
VectorR4, 405 yaw, pitch and roll, 356, 361-364
view orientation, 72, 410 yellow, 12, 185, 188, 190
view reflection, 170, 179 Young, T., 181
viewable geometry, 413-424
ViewableBase, 404 z buffer, see depth buffer
ViewableBezierSet, 422-424 z fighting, 66
ViewableCone, 418 Zandt, T. van, xv
ViewableCylinder, 417 zero vector, 23, 43
ViewableEllipsoid, 416 Zhao, J., 379
ViewableParallelepiped, 420 Ziv, J., 187

Zorin, D., 282

ViewableParallelogram, 415
ViewableSphere, 414
ViewableTorus, 420
ViewableTriangle, 415
viewing transformation, 57, 67
viewpoint, 410

viewpoint animation, 356, 360
viewpoint at origin, 104, 106
viewport, 21, 71, 72, 285, 299
viewport position, 410
VisiblePoint, 405

Wallace, J., 352

Warren, J., 282

Watt, A, xv

Watt, A., xv, 307

Watt, M., xv, 307

web-save colors, 187

weighted average, 125, 127, 145,
146, 196, 201, 206, 208,
227, 238

homogeneous coordinates, 127,

148-150



