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“Put That There” system, 466
6-point algorithm, 77
7-point algorithm, 76
8-point algorithm, 76

absolute conic, 8, 54

Action Unit (AU), 490

Active Appearance Model (AAM),
405, 408, 410, 498

Active Shape Model (ASM), 405,
406, 494

AdaBoost algorithm, 390, 394, 396,
398, 401, 498

affine piece, definition, 54

affine piece, standard, 54

affine tensor, 55

albedo map, 288

algebraic distance, 130

analysis by synthesis, 501

ancillary constraint, 113

ANN k-d tree, 233

architectural style, 588

aspect ratio, 59

asymptotic mean integrated error
(AMISE), 144, 176

autocalibration, 39, 87

autocorrelogram, 356

auxiliary geometry, 295

back-propagation algorithm, 437

background modeling, 498

basin of attraction, 149

basis functions, 112

between-class scatter, 430

bias, 121

Bidirectional Reflectance Distribu-
tion Function (BRDF), 313,
319

brain-computer interfaces, 506

breakdown point, 123, 124

bundle adjustment, 86

camera calibration, 560

camera calibration, 1D objects, 27

camera calibration, 2D objects, 18

camera calibration, 3D objects, 10

camera constant, 59

camera equation, 58

camera matrix, 58

camera tracking, 327

camera, normalized, 61

camera, pinhole, 57, 62

Canny edge detector, 549

carriers, 112

category search, 334, 340, 343

cells, 597

central perspective transformation,
46

Ch, 571
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Ch OpenCV package, 571

classifier, cascade of strong, 400

classifier, strong, 396, 397

classifier, weak, 396

cluster analysis, 139

clustering using separability crite-
rion, 429

color constancy, 347

color histogram, 349

color space, HSV, 346, 355, 391,
495

color space, L*a*b*, 346, 355

color space, L*u*v*, 355, 359

color space, Munsell, 346, 355, 356

color space, RGB, 346, 355, 356,
361, 391

color systems, 345

conic, absolute, 8, 54

conic, definition, 53

conic, degenerate, 53

conic, proper, 53

connectors, cell-to-cell, 598

connectors, cell-to-source, 598

constraint, 112

contravariant indices, 56

correlogram, 356, 358

covariant indices, 56

Cramer-Rao bound, 124

critical motion sequences, 88

curve extraction, 2D, 218

curve extraction, 3D, 229

data correction, 118

data integration, 307

dependent variables, 113

dichromatic reflection model, 359

Direct Appearance Model (DAM),
405, 410, 415

discontinuities, 196

discontinuity preserving filtering, 151

discrete densification, 235, 242, 246

distance from face space, 423

distance in face space, 423

distance, average color, 366

distance, cosine, 365

distance, Euclidean, 365, 387

distance, histogram intersection, 365

distance, Mahalanobis, 118, 139,
143, 148, 369, 393, 434

distance, Minkowski, 365

distortion, decentering, 16

distortion, lens, 15

distortion, radial, 16

dual eigenfaces, 422

duality, points and lines, 52

duality, self-, 52

Edge Detection and Image Segmen-
tatiON (EDISON) system,
154

effector cells, 616

eigenface, 433

eigenfaces, 438

eight-point algorithm, 76

EIV model, 126

Elastic Graph Matching (EGM), 429

elastic matching, 360

elemental subset, 133

empirical risk minimization, 438

environment mapping, 266, 308

Epanechnikov kernel, 144, 146, 165

epipolar constraint, 66

epipolar line, 66

epipole, 63

errors-in-variables model, 126

estimator, 120

estimator bias, 121
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estimator, breakdown point, 123,
124

estimator, global robustness, 121

estimator, local robustness, 123

expectation maximization, 358, 359,
429

expectation maximization (EM), 139

eye tracking, 489

Facade modeling system, 285, 290

face alignment, 385

face classification, 385

face detection, 385, 388, 489

face recognition, 419, 562

face tracking, 488

face-driven animation, 490

Facial Action Coding System (FACS),
490

factorization method, 78

Fast Scheduling Framework (FSF),
589, 618, 624, 625

feature extraction, 11, 385, 420

feature fusion, 469

feature tracking, 320, 328

feedforward neural network, 437

FERET database, 420, 442, 445

filtering, 600

filters, 591

fixed-bandwidth mean shift, 150

FloatBoost algorithm, 391, 399, 400,
404

floodfill, 549

focal length, 57, 59

focal point, 57

frame interpolation, 323

frame rate and latency, difference,
502

Fresnel reflection effect, 279

functional model, 118

fundamental 2nd-order stick vot-
ing field, 213
fundamental matrix, 65

Gabor filters, 428, 491

Gabor jets, 429

Gabor wavelet, 498

Generalized Discriminant Analysis
(GDA), 431, 432

geometric hashing, 369

geometric histogram, 356

Gestalt principles, 193, 196, 197

gross error sensitivity, 123

guided sampling, 135

Haar features, 390, 391, 395, 401

hand structure, 485

Hausdorff metric, 367

heteroscedasticity, 117

Hidden Markov Model (HMM), 500,
558, 562

high dynamic range photography,
275, 290, 310

histogram intersection, 366

histogram matching, 366

homogeneous coordinates, 49-51

homography, 18, 40, 53

horizon, 46

Hough transform, 110, 131, 173,
176, 549

human-computer interaction, 458

ideal line, 47

ideal plane, 48

ideal point, 46

illusory contour, 195

image domain, broad, 335, 341
image domain, narrow, 335, 341
image feature extraction, 337
image interpolation, 323
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image primitives, 192

image-based rendering, 98

IMSC Communicator, 612

incident light field, 294

Independent Component Analysis
(ICA), 387, 423, 491

independent variables, 113

infinity homography, 69

initial matching, 246

inlier, 115

inlier /outlier dichotomy, 120

Integrated Performance Primitives
(IPP), 531

intersection problem, 75

ippCV, 531

irradiance, 288

join of point, 47
junction extraction, 2D, 219
junction extraction, 3D, 229

k-mean clustering, 393, 429

Kalman filtering, 499, 501

Karhunen-Loeve transform, 386, 497

kernel density approach, 141

kernel PCA, 431

kernel Support Vector Machines (SVMs),
390, 394

kinematic models, 482

Kronecker delta, 57

latent semantic indexing, 372

least median of squares, 110, 122,
134, 136, 169

least squares, 162

least squares, ordinary, 162

least squares, orthogonal, 160

least squares, total, 159

lens distortion, 327

Levi-Cevita epsilon, 57

LIght Detection And Ranging (LI-
DAR) device, 317

light probe image, 259, 265

light stage device, 297, 302

line at infinity, 47

line, intersection form, 53

line, parametric form, 53

Linear Discriminant Analysis (LDA),
387, 424, 434

linear errors-in-variables (EIV) re-
gression model, 127, 129,
157

LMedS, 110, 122, 134, 136, 169

local shape, 349

loss function, 119

Lush programming language, 578

M-estimator, 110, 120, 163

M-estimator, redescending, 164

M-kernel function, 174

matte extraction, 326

maximally separable clusters, 431

mean shift, 110, 139, 146, 148, 156,
556

mean shift vector, 147

measurement equation, 114

median absolute deviation, 167

minimum volume ellipsoid (MVE),
141

model-based clustering, 429

Modular Flow Scheduling Middle-
ware (MFSM), 589, 623

Moore’s law, 457, 475

motion blur, 324, 329

motion capture, 245, 481

motion-control camera rig, 310

multi-Gaussian clustering, 393

multimodal interfaces, 465
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multimodal interfaces, advantages,
467

multimodal interfaces, channel, 466

multimodal interfaces, characteris-
tics, 467

multimodal interfaces, modality, 466

multiresolution shapes, 360

nearest feature line, 433

nearest neighbors approach, 141,
432

neural network classifier, 394, 493

normalized camera, 61

nuisance parameter, 118

OpenCV, 522, 585

OpenCV code, read AVIs or video
from camera, 569

OpenCV code, read images, 567

OpenCV demos, CamShiftDemo/
cvesdemo, 544

OpenCV demos, HaarFaceDetect/
HaarTraining, 544

OpenCV demos, Hawk, 545

OpenCV demos, HMMDemo, 545

OpenCV demos, LKDemo/cvlkdemo,
544

OpenCV demos, StereoDemo, 545

OpenCV demos, Tracker3ddDemo,
545

OpenCV demos, VMDemo/vmdemotk,

546

OpenCYV tasks, background subtrac-
tion, learning, and segmen-
tation, 539

OpenCYV tasks, camera calibration,
539

OpenCV tasks, connected compo-
nents, 540

OpenCYV tasks, face finding and recog-

nition, 542

OpenCV tasks, flying a plane, 543

OpenCYV tasks, gesture recognition,
542

OpenCYV tasks, image retrieval, 542

OpenCV tasks, Optical Character
Recognition (OCR), 544

OpenCV tasks, part localization,
543

OpenCV tasks, people tracking, 541

OpenCV tasks, stereo, 539

OpenCYV tasks, stereo background
subtraction, 541

OpenCV, functional groups, 546

OpenCV, installation, 523

OpenCV, MATLAB interface, 576

OpenCV, organization, 528

OpenCV, overview of manual, 535

OpenCV, sample code, 546

OpenCV, tasks, 539

optical flow, 322, 496, 562

outlier, 115

Oviatt’s myths of multimodal in-
teraction, 468

parameter, extrinsic, 59
parameter, intrinsic, 59
parameters, extrinsic, 8
parameters, intrinsic, 8
partitioning, 354
partitioning, fixed, 358
partitioning, region-based, 358
pbM-estimator, 175, 177, 178
pencil of lines, 52

perceptual interfaces, 460
Pfinder system, 483

pinhole camera, 57, 62

pipes, 591
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Pipes-and-Filters model, 590, 592

plane at infinity, 48, 54

point at infinity, 46

point of points, 48

polarity, 211

polarity vector, 196, 210, 211, 225

post-WIMP interfaces, 460

Principal Component Analysis (PCA),
372, 386, 387, 389, 407, 415,
421, 491, 493, 497

principal point, 59

probabilistic PCA, 423

projection index, 175

projection-based M-estimator, 175,
177, 178

projective geometry, 45

projective line, 47

projective plane, 47

projective space, 48

projective space, 1D, 49

projective space, 2D, 50

projective space, 3D, 51

projective space, nD, 51

projective transformation, 53

pulse, 599

pulse, active, 599

pulse, passive, 599

QBIC system, 355, 366
quadratic discriminant analysis, 435
QuickSet system, 467

radial basis function neural classi-
fier, 438

radiance, 288

RADIANCE lighting simulation pack-
age, 262

Random Sample Consensus (RANSAC),
123, 134, 171

randomized Hough transform, 173

RANSAC, 81

RD-QDA, 435, 436
rectification, 90
reflectance, 288

region extraction, 2D, 219
relevance feedback, 371
renderers, 617

rendering cells, 617
rendering streams, 617
resection problem, 75

saliency, 193, 195, 359

saliency decay function, 206, 225

saliency maps, 218, 228

sample point density estimator, 145

scale ambiguity, 61

scale space matching, 367

scale space theory, 349

search by association, 334, 339, 343

segmentation, strong, 338, 353

segmentation, weak, 338, 353, 358,
362

self-calibration, 39, 87

semantic features, 363

semantic fusion, 469

semantic gap, 342

sensory gap, 342

seven-point algorithm, 76

sign languages, 487

sign localization, 354

simplex-based direct search, 136

six-point algorithm, 77

skew, 59

skin color, 391

small sample size problem, 425, 435

snakes, 494, 556

software architecture, 587

Software Architecture for Immer-
sipresence (SAI), 589, 590
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sources, 597

structural model, 118

structure and motion problem, 63

Support Vector Machines (SVMs),
439

surface extraction, 3D, 229

target search, 334, 340, 343

temporal filtering, 499

tensor calculus, 55

tensor voting, 197

tensor, ND, 231

tensor, 2D, 205

tensor, 2nd order, 56

tensor, 2nd-order symmetric, 196

tensor, 3D, 223

tensor, ball, 205, 223

tensor, bifocal, 71

tensor, compatibility rule, 56

tensor, contravariant indices, 56

tensor, covariant indices, 56

tensor, degree, 56

tensor, index rule, 56

tensor, maximum rule, 56

tensor, monofocal, 70

tensor, plate, 223

tensor, quadrifocal, 74

tensor, stick, 205, 223

tensor, summation convention, 56

tensor, trifocal, 72

tensorial transfer, 73

textons, 351

texture, 350

Texture-Constrained Active Shape
Model (TC-ASM), 412, 414

tokens, 192, 193, 197

total station, 316

tracking kit, 313

truncated normal kernel, 145
Tukey function, 164

user interface paradigms, 459

Vapnik-Chervonenkis (VC) bound,
439

video analysis, 602

Video Painting project, 605

view sphere, 480

Virtual Mirror project, 608

Virtual Reality Modeling Language
(VRML), 618

vision-based interfaces, 473

vision-based interfaces, techniques,
480

volume extraction, 3D, 229

vote generation, 2D, 205

vote generation, 3D, 225

voting field, ball, 213

voting field, stick, 213

voting fields, 206, 213, 216, 226,
232, 233

voting fields, 1st-order, 215

voting, 1st-order, 211, 226

voting, dense, 203, 207, 218, 225,
228

voting, scale, 206, 207

voting, sparse, 203, 207, 225, 237

W4 system, 483
wavelets, 351

weak semantics, 363, 370
WIMP, 459

Wold features, 352



