Index

A posteriori probability, 477
Absolute coordinates, 9, 254, 310
for camera calibration, 313
and object representation, 465
and object verification, 487
and rigid body transformations, 314-315
Absolute orientation, 310, 320-325
and binocular stereo calibration, 357, 359
with scale, 334-336
in surface registration, 400, 401
Accumulative difference picture, 413414, 418
Active convergent cameras, 295
Active triangulation (see Triangulation, active)
Active vision, 292, 305, 359
Affine transformation, 38, 316
for camera calibration, 352-355
Albedo, 271-273
Aperture, 251-253, 254-255, 305
Aperture problem, 430
Area, 31, 51, 189, 472
Array region representation, 88
Artificial intelligence, 5, 461
Aspect graph, 470
Aspect ratio, 242-244, 411
Aspect ratio gradient, 245
Autocorrelation, 239
Autonomous navigation, 2, 407
Axis of elongation, 33
Axis of least second moment, 33-35
Axis of orientation (see Axis of elongation)
Axis of rotation, 318, 319

Background, 43, 463
Background normalization, 82
Baseline distance, 289, 291
in absolute orientation with scale, 335
in active triangulation, 359
in binocular stereo, 333, 335, 357, 358
in relative orientation, 327, 328-331
in structured lighting, 301
Bayesian feature classification, 476-478
Bidirectional reflectance distribution function
(BRDF), 258, 259, 261-262, 263
Bilinear surface interpolation, 332, 382-383
Binary image:
center of area of, 32
conventions for, 27
morphological verification of, 483
template matching of, 483
thresholding of, 28-31
usefulness of, 25-27
Binary mask, 88, 397
Binocular stereo:
calibration, 325, 357-359

depth from, 332-333, 366
geometry of, 289-292
Binomial expansion (for Gaussian filters), 132
Bitmap (see Binary mask)
Bivariate polynomial surface patches, 378-379
in regression splines, 392-395
in surface segmentation, 397, 399
Blur, 252-253, 300
Boundary, 43, 187, 472
Boundary following, 49-50, 75, 180
Boundary matching, 224
Boundary segments, 472
BRDF ( see Bidirectional reflectance distribution
function)
Brightness, 278
(See also Luminance)
Broad-tailed distribution (of outliers), 213,
216-217
B-spline, 388-395
nonuniform rational (NURBS), 470

Camera calibration, 309-311, 314, 317, 346-361
affine method for, 352-355
binocular stereo, 357-359
nonlinear, 355-357
robust regression for, 361
simple, 347-351
Camera constant, 250, 253, 341
in affine camera calibration, 352, 354, 355
in binocular stereo calibration, 357
and camera calibration, 346-347
in nonlinear camera calibration, 356
in simple camera calibration, 350
Camera coordinates, 9
for camera, calibration, 312-313
and object representation, 465
and reflectance map, 267-268
and rigid body transformations, 315
and surface orientation, 264-267
Camera parameters, 338, 341, 346, 352, 357, 463
Camera position and orientation, 254, 291-293
Canny edge detection, 169-173, 180
Cascading Gaussians, 127, 129-132
Center lines ( see Medial lines)
Center of projection, 250, 253-254, 257, 312, 337
Centroid, 92, 220, 312
Chain code, 189-191
Change detection ( see Motion detection)
Channels, 276, 277
Chessboard distance measure, 52
Chromaticity, 279
CIE color system, 278-280
Circle fitting, 221-222
Circular arc contour representation, 200-203
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City-block distance measure, 52
Closed contour, 75, 186, 223-224
Closing, 68
Color:
CIE system, 278-280
HSI model, 280284
physics of, 276-277
Color constancy, 284286
Combination reflectance, 264
Commission Internationale de I’Eclairage, 278
(See also CIE color system)
Compactness, 51-52, 74
Complement, 61
Component, 43
Component labeling, 44-47, 97, 239, 399
Computer graphics. 4
Computer vision {see Machine vision)
Conic sections, 203-207
Conjugate pair, 290, 291, 293, 310-311
in absolute orientation, 321-326, 334
and binocular stereo calibration, 357
and depth from binocular stereo, 332
in motion correspondence, 423
in relative orientation, 325-327
resampling, 361
and rigid body transformation, 314
in surface registration, 400, 401-402
Connected component ( see Component)
Connectivity, 42, 43, 59
Consistency (in disparity computation), 424-428
Constructive solid geometry (CSG), 468
Contour, 143, 187
approximation of, 187, 210-225
Fourier descriptors, 224-225
Hough transform, 219-224
robust regression, 214-219
total regression, 212-213
interpolation of, 187, 194-210
circular arc, 200-203
conic section, 203-207
polyline, 194-200
representation of, 186, 187, 188-191
slope density function of, 191
(See also Curve)
Contrast. 235, 238
Convolution, 116-117. 118
in Laplacian of Gaussian, 158-159
mean filter as, 120
for template matching. 483
Convolution mask, 117
in facet model, 164
for Gaussian filter, 134-135
for gradient approximation, 145
for Laplacian operator, 155
for linear smoothing filter, 119

for mean filter, 120

for Roberts cross operator, 147

for Sobel operator, 147
Coordinate system, 9-10, 259, 311-313
Coplanarity condition, 328
Core lines (see Medial lines)
Core region, 85-86, 398-399
Corners:

from chain code, 189

in conic splines, 204, 208

in disparity computation, 424

estimating, 214

in object recognition, 472
Correlation coefficient, 296-297
Correspondence problem, 293, 415

motion, 420-428, 429

in photometric stereo, 299

in shape from motion, 452

and tracking, 443
Cross-correlation, 415, 482483
Curvature, 371-372, 425, 472
Curve:

explicit, 368

geometry of, 188-189, 367-368

implicit, 368

parametric, 368, 373

representation of, 373-374. 401

(See also Contour)
Curve fitting (see Contour, approximation of;

Contour, interpolation of)

DeMorgan’s law, 66
Depth:
from binocular stereo, 332-333
determination, 439-443
indirect computation of, 298-300
measurements, 366, 381, 385, 395, 396
Depth map (see Range image)
Depth of field. 249-250, 251-253, 300
Difference code, 189
Difference picture, 409-410, 418, 436
Differential geometry, 370
Diffuse reflectance ( see Lambertian reflectance)
Dilation, 6368
Direction coherence, 446
Directional derivative (see Second directional
derivative)
Discrete Gaussian filter, 134-136
Discreteness, 424425
Disparity, 289-291, 292, 310
computation, 423-428, 429
in edge matching, 294-295
in interesting points detection,
296-297
Distance measures, 52-53
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Distance transforms, 53-55
Double thresholding, 85-86, 171-172
Dynamic-scene analysis, 406-408, 415, 416

Edge, 140, 142, 143
orientation, 144, 169-170, 208-210,
222-224, 294
in winged edge data structure, 375-378
Edge detection, 73-74, 140-179
Canny, 169-173
definition of, 143
facet model, 162-166
Gaussian, 168-173
gradient, 143-149
performance of, 176-179
Roberts cross operator, 146-147
sequential, 179-180
Sobel operator, 147
statistical, 100
steps for, 145-146
time-varying, 416
zero crossing, 149-159
Edge following, 143, 180
Edge fragment, 142
Edge linking, 143
Edge list, 187
Edge matching, 294-295
Edgeness values, 101

Ego-motion complex logarithmic mapping (ECLM).

437-439, 443
Ego-motion polar transformation
(EMP), 437
Eigensystem, 324, 329, 335-336
Enclosing rectangle, 90
Endlines, 59
Energy, 238
Entropy, 235, 238
Epipolar constraint, 293, 296, 420
Epipolar line, 290, 291, 294, 310
and binocular stereo calibration, 357
in interesting points detection, 296
in rectification, 331
Epipolar plane, 290, 291
Equivalence table, 4647
Erosion, 63-69, 399
Euclidean distance measure, 52
Euler angles, 316-317, 321, 340, 356
Euler number, 48, 92
Expanding, 60
Exposure, 254-255
Exterior orientation, 310, 336-341, 342
and binocular stereo, 333, 359
and camera calibration, 346, 347, 352,
355, 359
Extrinsic parameters, 338, 341, 346
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Faces, 375-378
Facet model, 162-166, 413
Feature, 415, 460, 472
classification, 474-479
detection, 424, 460-462, 472473
indexing, 481
matching, 415-416, 429, 479
Feature space, 466467, 475, 478, 481
Feature vector, 466
Fields, 366-367
Figure of merit, 178-179
Filter:
before edge detection, 145
Gaussian, 123-136
linear, 118-122
mean, 120-122
median, 122-123, 125
scale of, 161
size, 47, 68, 399, 409410, 413, 415
Focal length, 250, 254-255, 355, 356, 341
Focus, 305
Focus of contraction (FOC), 435, 442
Focus of expansion (FOE), 435, 436-437, 439,
442-443
Foreground, 42
Fourier descriptors, 223-224, 415, 472
Fourier transform, 118
discrete (DFT), 223
of Gaussian function, 126, 128-129
Fractal-based texture model, 241
Frequency components, 118
Fringe region, 85-86

Gaussian curvature, 372, 398-399
Gaussian distribution, 99, 213, 216
Gaussian edge detection, 168-173
Gaussian noise, 118, 123
Gaussian smoothing filter, 123-136
in Canny edge detection, 172
in edge matching, 294
in Laplacian of Gaussian, 158-159
Genus, 48
Geometric equivalence, 208
Geometric properties, 31-35
Global operations, 16
Gradient:
edge detection, 143-149
in interesting points detection, 297

numerical approximation of, 144-145, 168-169, 172

orientation, 144, 169-170, 208-210, 221-223
Graph isomorphism, 484
Graph matching, 480
Gray value ( see Intensity; Image irradiance)
Gray-level co-occurrence, 235, 236-239
Grid coordinates ( see Pixel coordinates)
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Hand-eye problem, 336

Histogram equalization, 112

Histogram modification, 112-115

Histogram-based segmentation, 77-87

Holes, 43, 60, 68

Homogeneity, 235, 238

Homogeneity predicate, 28, 76, 104, 105
intensity, 240, 415
for region growing, 399

Hop-along algorithm, 199-200

Hough transform, 218-223, 345

HSI color model, 280-284

Hue, 278, 279-284

Hyperfocal distance, 253

Hypothesis formation, 460-462, 463, 473-474

Illumination, 77, 258, 259-261
in active vision, 305
in object recognition, 463
and object verification, 487
point, 259, 262, 271-273
uneven, 80-82
uniform, 259, 263
Image analysis, 2
Image array (see Pixel coordinates)
Image compression, 4
Image coordinates, 301, 311-313
Image enhancement, 1, 4, 112-137
before edge detection, 146
in Laplacian of Gaussian, 158
Image flow, 366, 428-435
feature-based methods for, 428-429
gradient-based methods for, 429-431
information from, 435
robust computation of, 432-434
variational methods for, 431-432
Image formation, 6-10
Image irradiance, 254, 257-264
in color imaging, 277
and photometric stereo, 271-273
and shape recovery, 269-270
(See also Intensity)
Image irradiance equation, 268, 270, 272-273
Image plane, 7, 289, 291
and depth of field, 252
and lens equation, 250
and view volume, 253-254
Image plane coordinates, 9
from pixel coordinates, 12
and reflectance map, 267-268
and surface orientation, 264267
Image processing, 4
Image resolution, 10
Image space, 463

Imaging, 257-264
Imaging radar, 289, 300, 305
Impulse noise, 118-119, 122
Impulse response, 116
Influence function approach, 217
Intensity:
approximation of, 162-166
discontinuities, 75, 140
in HSI color model, 280-281, 284
in interesting points detection, 297
in object recognition, 465, 482
quantization of, 10, 13, 25
for shape recovery, 269-270, 299
similarity of, 74, 98-99, 103

spatial and temporal gradients of, 417, 429, 431

in thresholding, 77

variations in, 235, 428

(See also Image irradiance)
Intensity images vs. range images, 289
Interesting points, 295-298, 452
Interior, 44
Interior orientation, 310, 341-345

and camera calibration, 346, 352
Interpolation (see Contour, interpolation of;

Surface, interpolation of)

Intersection, 61
Intrinsic parameters, 338, 341

and camera calibration, 346, 352, 358
Invariants, 487
Irradiance ( see Image irradiance)
Isotropic operator, 144
Iterative closest point registration, 401-402
Iterative threshold selection, 80-81

Knots, 203204, 207, 209-210
Knowledge:
domain-dependent, 74, 96, 462
for feature indexing, 481

role of, in machine vision, 5-6
in thresholding, 29, 76-77

Labeling of components (see Component labeling)

Labeling problem, 421-423, 459
Lagrange multiplier, 329, 330
Lambert cosine law, 262-263
Lambertian reflectance, 261-263, 264, 267-268,
271-273

Laplacian of Gaussian (LoG), 157-161, 240 !
Laplacian operator, 149-156, 157
Least-median-squares:

for camera calibration, 361

for contour approximation, 216, 217-218

for image flow, 432-434

for surface interpolation, 384-385
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Least-squares approximation:
in facet model, 164
for Gaussian filter design, 132
for region growing, 105-107
of texture, 241
Lens distortion, 341, 342-345
in camera calibration, 346-347, 350-351,
352, 356, 358
Lens equation, 250
Likelihood ratio, 100, 411412, 414
Line detection, 180, 359
Line edge, 140-141
Line of sight, 7, 249
Linear smoothing filter, 118-122
Linear space invariant (LSI) system, 116
Linear system, 115-118
Local operations, 15
Localization, 143, 146, 158, 162, 173-176
Look-up table, 479
Luminance, 278-280

Machine vision:
applications of, 1-2
related fields, 4-5
Macrotextures, 235
Markov random field (MRF), 241
Matching (feature-model), 462, 479-480
Maximum absolute error, 193, 204
Mean curvature, 372, 398-399
Mean filter, 120-122
Mean squared error, 193
Medial axis, 55-57
Medial lines, 59
Median filter, 122-123, 125
Merge, 97-102, 196-198
Mexican hat operator, 158
Microtextures, 235, 239
Mobile robots, 407
Mode method of thresholding, 78-80
Model (of object), 459
Model coordinates, 9
Model database, 460-462, 481
Model space, 463
Modified greedy exchange, 448-451
Moment:
in component labeling, 47
first-order, 32, 37, 340, 357
in object recognition, 472
as region representation, 92
second-order, 34, 37
zeroth-order, 32
Moravec interest operator, 424
Morphological operators, 61-70,
239-240, 483
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Motion detection, 408-416
for edge detection, 75
robust, 411413
Moving edge, 417
Multiple-view object representation, 470

Nearest neighbor feature classification, 475
Neighbors, 40
Neural networks, 5, 474, 479
Noise, 118
Noise removal, 48, 60, 66-68
from difference picture, 409-410, 413, 414
in Laplacian of Gaussian, 158
Nonmaxima suppression, 170-171, 172, 180
Normal curvature, 371
Normalized maximum error, 193, 196, 198

Object:
location, 31, 222-223
orientation, 32-35, 37, 314, 487
position, 32, 35-37, 314
Object coordinates, 301, 465
Object operations, 17
Object recognition, 4, 27, 31, 459
components of, 460-462
factors in, 463-465
feature classification for, 474-479
feature detection for, 472473
feature indexing for, 481
matching for, 480
and object representation, 465-470
segmented, 465
with slope density function, 191
techniques for, 473481
three-dimensional, 464-465
two-dimensional, 464
2.5-dimensional, 465
Object representation, 461, 465470
Object-background separation, 29
Occlusion, 446, 447, 463464
and graph isomorphism, 484
in object representation, 467
and template matching, 483
Octree, 468
Off-line computation (of features), 478
Open contour, 186
Opening, 68, 483
Optical character recognition, 69-70
Optical origin, 250
Optics, 249-255
Ordered texture, 239-240
Orthographic projection, 408, 451, 452
QOutliers, 212
in camera, calibration, 361
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Outliers ( Cont.)
in contour approximation, 213, 214-219
in image flow, 432
and least-median-squares surface
interpolation, 384
in least-squares region fitting, 107
in stereo matching, 310-311

Parameter space, 219-223
Parametric equivalence, 208
Partitioning, 28, 76
predicate of (sec Homogeneity predicate)
Pascal’s triangle approximation, 132
Passive sensing, 305
Path, 42
Path coherence, 443-447
Pattern classification, 461, 466
Pattern recognition, 4, 474
Peaks and valleys, 78-80
Perimeter, 51, 472
Perspective projection, 8-9, 249, 253,
291, 408
and camera calibration, 346, 352
equations for, 9
and orientation, 326, 339, 341
for shape from texture, 242
Phantom points, 448-451
Photogrammetry, 310, 321
Photometric stereo, 271-273, 298-299
Picture tree, 94
Pinhole camera model, 249
Pitch, 316
Pixel, 10, 12-13
Pixel coordinates, 311-313
Planar and biquadratic region models,
105-106, 413
Planar polygons, 374
Plane, 369-370
Point operations, 14
Polyline contour representation, 194-200
Polyline splitting, 196
Pratt’s figure of merit, 178
Prewitt operator, 148
Principal curvature, 372
Principal direction, 372
Principal point, 253-254, 311, 341, 342-345
in camera calibration, 346-347, 352, 354,
356, 358
Probability distribution, 77, 98-100
Probe (see Structuring element)
Projection (onto a line), 35-38, 39
Psychophysics, 5
P-tile method of thresholding, 78
Pyramid region representation, 89

Quad tree, 89-90, 103-104, 397
Quantization, 10, 25
Quaternion, 317, 318-320, 321-325, 331

Radiance, 257-264
Ramp edge, 140
Random sample consensus, 216
Range image, 289, 300-305
depth measurements, 366
and explicit curves, 368
in object recognition, 465
and surface segmentation, 397, 398
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Ratio of curve length to end point distance, 193, 202

Rectification, 331-332
Recursive subdivision (see Polyline splitting)
Reflectance, 258, 261-264
spectral, 276, 277, 285-286
Reflectance map, 267-268, 269, 271-273
Reflection (geometric), 66
Region, 28, 73-108
for feature detection, 472
representation of, 87-96, 398
segmentation of ( see Segmentation)
Region adjacency graph (RAG), 92-94, 97
Region correlation, 295
Region filling, 75, 186
Region growing, 85-86, 105-108
by hue, 284
and surface segmentation, 397, 399
Regularization, 386, 396
Relative orientation, 310, 325-331
and binocular stereo, 333, 357, 358
Relaxation labeling, 297, 421-427, 429
Resampling:
for contour approximation, 216
stereo images, 310, 331, 357, 361
RGB values, 277, 279-280, 281-284
Rigid body transformation, 313-320

and camera calibration, 348-351, 353-355, 358

for orientation, 326, 337-340
and surface registration, 400, 402
(See also Rotation; Translation)
Rigidity, 451
Roberts cross operator, 146-147
Robust regression:
for camera calibration, 361
for contour approximation, 214-219
for surface interpolation, 384-385
Roll, 316
Roof edge, 140
Rotation, 313-320
in absolute orientation, 321-325, 334-336
and active triangulation, 359
in camera calibration, 332-333, 352
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in relative orientation, 327, 328-331
and template matching, 483

Rotation matrix, 316-317, 319
in active triangulation, 360
in camera calibration, 332, 350, 354, 356
in orientation, 321, 325, 327, 335-336, 340
in shape from motion, 452

Rotational symmetry, 124, 127

Run-length encoding, 38-39

Running occlusion, 420

Salt and pepper noise, 118, 122
Sampling, 10
Saturation, 278, 279-284
Scale, 315, 483
in camera calibration, 346-347, 351, 352, 358
and orientation, 334-336, 341
Scale space, 161
Scaling, 112-115
Scanning electron microscopy, 264, 268
Scene classification, 234
Scene constancy, 463
Scene coordinates (see Absolute coordinates)
Second derivative edge detection (see Zero
crossing)
Second directional derivative, 156157, 166
Seed regions, 105-107, 399
Segment merging, 196-198
Segmentation, 28, 73-87, 365, 397400, 401
data structures for, 92-96
by difference pictures, 419
by hue, 284
by motion, 416-420, 436-443
and object recognition, 459, 465
refinement of, 96, 104
static, 415416
Sensor spectral response, 276, 277, 285
Separability, 127, 130
Sequential least-squares segment merging, 198
Shading (see Intensity; Image irradiance)
Shape:
from focus, 300
from motion, 300, 451-453
from shading, 269-270, 299
from texture, 235, 236, 241-244, 297, 299
Shrinking, 60, 398
Sign changes, number of, 193-194, 195, 202
Similarity (in disparity computation), 424-428
Single lobe property, 126
Singular value decomposition, 107
Size (see Area)
Size filter, 47, 69
in motion detection, 409-410, 413, 414
and segmentation, 399
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Skeleton ( see Medial axis; Medial lines)
Skew error, 352
Slope contour representation, 191
Slope density function, 191
Smoothness, 386, 395, 397
Smoothness constraint, 269-270, 297, 299, 431
Sobel operator, 147
Soft vertex, 207
Solid angle, 259-260
Space invariant system, 116
Spatial occupancy, 468-470
Spatial proximity, 4047, 74
Spatial resolution, 250-251, 252
Spectral distribution, 276, 277-278, 279, 284-286
Spectral reflectance, 276, 277, 285-286
Spectral response ( see Sensor spectral response)
Specular reflectance, 263-264
Speed coherence, 446
Spline, 207
B-spline, 388-395
conic, 203-207
cubic, 208-210, 373-374
nonuniform rational B-spline (NURBS), 470
regression, 387-395
weighted, 395-396
Spline segment, 209-210
Split, 103-104, 196
Split and merge, 96-97, 104, 198
data structures for, 92-96
Spurs, 59
Static-scene analysis, 407, 415
Step edge, 140-141, 143-144
Stereo coordinates, 332-333
Stereo images, 289-292
resampling, 310, 331-332, 357, 361
Stereo matching, 293-298, 357
Structured lighting, 297, 299, 300,
301-303
Structure-from-motion theorem, 451
Structuring element, 63-69, 483
Subgraph isomorphisms, 485-486
Subpixel resolution:
in coordinate systems, 311
in edge matching, 294
of edges, 143, 146, 158, 162, 173-176
in polyline contour representation, 194
Super grid, 94
Superpixels, 411-413
Surface:
approximation of, 98, 297, 365, 385-396
regression spline, 387-395
variational methods for, 395-396
weighted spline, 395-396
curvature of, 371-372
geometry of, 369-372
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Surface ( Cont.)
interpolation of, 297, 365, 381-385
bilinear surface, 382-383
robust, 384-385
triangular mesh, 381-382
orientation, 234, 237, 246, 264-267
for depth computation, 298
in photometric stereo, 271-273, 299
and reflectance map, 267-268
for shape recovery, 269-270, 298
representation of, 365
parametric, 380-381
polygonal mesh, 374-378
surface patches, 378-379
in surface registration, 401
tensor-product, 380-381, 387, 391-395
Surface coherence, 86
Surface fitting (see Surface, approximation of)
Surface inspection, 234
Surface normal, 261, 262-263, 266, 271-273, 370
Surface patches, 107-108, 378-379, 384-385
Surface reconstruction, 365
Surface reflectance, 298
Surface registration, 365, 400-402
Surface-boundary object representation, 470
Surrounds, 44
Sweep object representation, 470
Symbolic matching, 480-481
Symbolic region representation, 92
Symmetric axis (see Medial axis)

Template matching, 461, 482-484
Tensor-product surface, 380-381, 387, 391-395
Tetrahedral cell decomposition, 468
Texture, 234
classification:
model-based methods of, 235, 241
statistical methods of, 235, 236-239
structural methods of, 235, 239-240
for edge detection, 75
segmentation, 235-236
for shape recovery, 235, 236, 243-244,
298, 299
Texture gradient, 236, 299
Thinning, 57-60
Thresholding, 29-31, 76-88
in difference picture, 409
double, 82-84, 87, 171-172
in edge detection, 146
of HSI color model, 284
of interesting points, 296
iterative, 80-81
before merging, 97
mode method for, 78-80
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p-tile method for, 78
variable, 82
Tolerance band algorithm, 197-198
Total regression contour approximation, 212-213
Tracking, 443-451
Trajectory, 444-445, 448451, 453
Translation, 63, 313-316
in absolute orientation, 321, 322, 325, 334-336
in camera calibration, 332-333, 349, 350, 356
and quaternions, 320
in relative orientation, 327
in shape from motion, 452
and template matching, 483
Translation error, 352
Triangular mesh surface interpolation, 381-382, 470
Triangulation, 289, 300
active, 359-360
Twist, 316

Umbilic points, 372
Union, 61

Value similarity ( see Intensity, similarity of)
Vanishing point, 299
Variable thresholding, 82
Vector difference, 61
Vector sum, 61
Vergence, 292, 305, 331
Verification, 460-462, 473-474
analogical, 486-487
morphological, 485
symbolic, 483-486
by template matching, 482-483
Vertex:
in conic splines, 207
in polygonal mesh, 374-378
in polyline representation, 194, 196, 197198
View volume, 249, 252, 253-254
Viewer-centered coordinates (see Camera
coordinates)
Virtual reality, 4
Visualization, 4
Voxel, 468

Weak edge removal, 100-103

Weighted least-squares, 361

Winged edge data structure, 375-378, 379
World coordinates (see Absolute coordinates)

Yaw, 316

Zero crossing, 149-159, 164



