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Symbols

3D face capture, 364

3D face recognition, 431

3D face rendering, 149

3D Landmark detection, 437

3D model fitting, 257

3D morphable model, see Morphable model
3D reconstruction, 153, 364

3D representation, 138

3D scan, 138

3D+2D enrollment, 443

3D-3D face recognition, 435

3D-3D face recognition for partial scans, 436
3D-aided 2D face recognition, 443
3D-aided profile recognition, 440

A

AAM, 125, 306, 311, 370, 463, 685
For tracking, 478
Multi-resolution, 371
Tensor-based, 307

Absolute ID, 676

Access control, 620

Action units, 465, 470

Active appearance model, see AAM

Active shape model, see ASM

Active vision, 358, 360

AdaBoost, 279, 280
Learning algorithm, 288
Optimal threshold of weak classifiers, 285
Strong classifier, 280
Weak classifier, 280

AFEA, see Automatic facial expression

analysis

Aging modeling, 252

Aging pattern, 258

Aging simulation, 252

Aligning shapes, 110
Ambient video, 678
Analysis by synthesis, 138, 149, 150
Annotated Face Model (AFM), 429
Anonymous surveillance, 676
Anthropometric, 258
Anthropometric method, 659
Aperture stop, 356
Appearance feature, 504
Appearance models, 109, 118
Appearance-based, 10, 278

Tracking, 473, 478
Appearance-based representation, 140
ASM, 92, 121, 306, 311
AsymBoost, 290
Asymmetric learning, 289
Atmospheric distortion, 356
Atmospheric transmission loss, 365
Automatic enrollment, 369
Automatic facial expression analysis, 488

B
Baseline, 364
Basis functions, 20
KLT, 21
Bayes rule, 152
Bayesian face subregions, 210
Benchmarking, 564
Bidirectional relighting, 447
Bilateral Total Variation (BTV), 375
Binary tree, 313
Bing streetside, 680
Binning, 643
Biometric samples, 552
Biometric surveillance system, 366
Blind vision, 684
Blurring, 682
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Bone-based animation, 469
Bones, 469
Bregman divergence, 71, 72

C
Camera calibration, 366, 367
Camera models, 471
Camera network, 338
Candide, 469, 474, 478
Caricatures, 604
Cascade of classifiers, 290
Certification, 688
Challenges, 7
Chi-square distance, 90
Closed-set identification, 552, 557
Cognitec FaceVACS, 369
Color

In video sequences, 238
Color camera, 226
Color cue

For face detection, 239

For face recognition, 244
Color spaces, 234

For skin, 234

Overlapping, 234
Compliance, 687
Compositional AAM, 131
Congestion charging, 678
Convex combination, 534, 535
Cooperation

Subject, 353, 355
Cooperative scenario, 3
Copyright protection, 681
Correspondence, 138
Cranial size, 258
Cryptography, 683

D
Database

Facial expression, 496

FERET, 36, 564

Long range, 359

MBGC, 337
De-identifying faces, 685
Deformable model fitting, 439
Deliberate expression, 494
Demographic information, 649
Department of motor vehicles, 663
Depth of field, 356
Developmental aspects, 589
Dimension

Intrinsic, 20

Index

Dimensionality, 20

Discriminative Locality Alignment (DLA), 53,
63, 64

Distant Human Identification (DHID), 360

Distributed surveillance, 682

Double redaction, 683

Dynamic aspect, 575

Dynamic information, 576

E
Edgelet, 364
Eigen light-fields

Classification, 206

Definition, 202

Estimation algorithm, 203

Face recognition across pose, 204
Eigenface, 19, 140, 465, 685, 686
Eigenfaces, 24, 465, 479

Bayesian, 27

Probabilistic, 24
Eigenfeatures, 45
EKEF, see Extended Kalman filter
EM-algorithm, 147
Emotional-based expressions, 489
Evaluation, 564
Evasive subject, 355
Exposure time, 356
Expression, 600
Expression details, 535, 538
Expression editing, 541, 543
Expression intensity, 493
Expression mapping, 533, 534, 538
Expression model, 120
Expression ratio image (ERI), 535, 536
Expression recognition, 506
Expressions, 575, 583
Extended Kalman filter, 463, 474, 476
Extrapersonal variations, 27
Eye candidate, 308
Eye localization, 307
Eye-pair, 311
Eyeglasses, 394

F

F-number, 355

F-stop, 356

Face acquisition, 488, 499
Face aging, 395

Face alignment, 370

Face cataloger, 361

Face categorization, 599
Face databases, 627

Face description using LBP, 87
Face detection, 4, 5, 277, 499
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Merge, 295
Nonfrontal faces, 280, 292
Face detector, 685
Face Identification, 618
Face image
Broad band, 401
Multispectral, 401
Narrow bands, 401
Face image variations, 139
Face matching, 4
Face model compactness, 371
Face modeling, 464, 522
from a single image, 522, 527
from an image sequence, 522
from two orthogonal views, 522, 526
Face normalization, 4
Face recognition, 5, 197
Across illumination, 199
Across pose, 197
Across pose and illumination, 201
Multiview, 197
under varying illumination, 532
Face recognition processing, 3
Face recognition system, 1
Face recognition vendor test, see FRVT02
Face recognition with spherical harmonic
representations, 184
Face relighting, 522, 529
from a single image, 530
Face subregions, 210
Face subspace, 20, 140, 141, 144, 147, 465
Face tracking, 323
Facebook, 679
FaceVACS, 253
Facial action coding system, 465
Facial aging, 251
Facial animation parameters, 466
Facial definition parameters, 466, 468
Facial expression analysis, 487
Facial expression recognition, 488
Facial expression synthesis, 522, 533
Facial feature extraction, 502
Facial feature representation, 502
Facial landmark, 305
Facial Landmark Model (FLM), 437
Facial motion, 582
Facial representation, 488
FACS, see Facial action coding system
FACS action units, 489
False alarm rate, 553
FAP, see Facial animation parameters
FDP, see Facial definition parameters
Feature extraction, 4
Feature selection, 284, 389
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Feature-based tracking, 474
Featureless, see Appearance-based
Federal Bureau of Investigation (FBI), 657
FERET, 90, 156, 551, 561, 564
FG-NET, 254
Field of view, 355
Fisher light-fields
Definition, 214
Face recognition across pose and
illumination, 214
Fisherfaces, 26
Kernel, 36
Fisher’s Linear Discriminant Analysis
(FLDA), 52-55, 57, 59, 60, 66, 71,
72,74
Fitting algorithm, 138, 150
Initialization, 151
Fitting score, 158
Flexibility, 640
Flickr, 679
FloatBoost, 289
Learning algorithm, 289
FMRI, 582
Focal length, 149, 355
Focus-of-attention, 358
Forensic examiners, 656
Forensic photographic comparison, 656
Forensic science, 655
Forward feature selection, 288
Fourier transform profilometry, 365
Foveated imaging, 358, 361
FRVT, 160, 551, 554, 558, 561, 567, 617
Funk—Hecke theorem, 175
Fusion of machine and human recognition,
610, 667

G
Gait, 360
Fusion with face, 365
Generative model, 138
Generative Topographic Mapping (GTM), 53,
62, 64
Geometric feature, 503
Geometric Mean Subspace Selection (GMSS),
55-59
Geometric warping, 534
Geometry-driven expression synthesis, 536
Google, 679
Goggles, 679
Street view, 680
Grassmann manifold, 57, 335
Gray-scale invariance, 84
Ground truth, 496
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H
Haar-like features, 281
Harmonic Mean Subspace Selection (HMSS),
56-59
Harmonic reflectances, 180
Head orientation, 494
Head pose estimation, 500
Head rotations, 292
Hessian Eigenmaps (HLLE), 52, 53, 60, 62
Hierarchical principal component analysis, 539
HIPAA, 679
Histogram, 85, 86, 88
History of research, 1
Holography, 365
Horizontal scaling, 642
Human computer interaction (HCI), 631
Human face processing, 598
Human ID, 359
Human performance, 597
Characteristics of, 601
Human-machine comparisons, 607
HumanlD gait challenge problem, 559

I
ICA, 29
Identification, 2, 675
Across pose, 156
Across pose and illumination, 156
Confidence, 158
Identification rate, 553
Identity variation, 120
Identix facelt, 369
Tllumination, 608
Illumination change, 383
Illumination cone, 174
Tllumination invariant, 386, 388
Illumination modeling, 149
Illumination normalization, 217
Image space, 19
Independent component analysis, 29
Integrability, 640
Interior point method, 539
Intervention, 681
Intrapersonal variations, 27
Inverse rendering, 529
Inverse-compositional AAM, 306
ISOMAP, 52, 53, 60, 62
Iterative closest point, 523

K

Kalman filter, 463, 476

Kalman filter tracking, 366, 368
Karhunen—Lo¢ve Transform, 21

Index

Kinetic Traveling Salesman Problem (KTSP),
363
KLT, 21

L

Lambertian, 170-174, 187, 200, 204, 325

Lambertian model, 386, 387

Laplacian Eigenmaps (LE), 52, 60, 62

Laser, 365

Laser radar, 365

Law enforcement, 626

LBP, 84

LBP-TOP, 86

LDA, 10, 26

Learning, 10

Legislation, 687

Light-field, 202

Linear asymmetric classifier, 290

Cascade learning goal, 290

Linear class of face geometries, 523

Linear discriminant analysis, 26

Linear Gaussian model, 146

Linear interpolation, 258

Local binary patterns, 84

Local tangent space alignment (LTSA), 53, 60,
62

Locality Preserving Projections (LPP), 53, 62,
66, 67, 74,75

Locally Linear Embedding (LLE), 52, 60, 62

LRHM database, 359

M

Manifold, 5

Manifold Elastic Net (MEN), 64—69

Manifolds

Nonlinear, 7

Max-Min Distance Analysis (MMDA), 52, 54,
57-59

Maximum a posteriori estimation, 151

MBE, see Multiple Biometric Evaluation

MBGC, see Multiple Biometric Grand
Challenge

Mean shape, 259

Mechanical vibration, 356

Media space, 678, 685

Medical images, 679

Metric, 523

Model space, 523

Model-based bundle adjustment, 525

Model-based tracking, 472

Model-driven bundle adjustment, 522

Monte Carlo method, 329

Morph targets, 468

Morph-based facial expression synthesis, 533
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Morphable model, 138, 170, 255, 320
Construction of, 141
Regularized, 146
Segmented, 147

Morphology, 657

Motion blur, 356

Motion propagation, 539

Motion-based tracking, 472

MPEG-4 Facial Animation, 463, 466

Mugshot, 657

Multi-stage comparison, 643

Multi-view videos, 339

Multimedia management, 630

Multiple Biometric Evaluation, 551, 569
Multiple Biometric Grand Challenge, 337,

359, 360, 571
NIST, 359
Multispectral face database, 409
Multispectral imaging, 402
Band selection, 402, 408
Capture systems, 403
Feature extraction, 408
Fixed-filter systems, 404
SpectraCube, 405
Turnable filter systems, 404
Multispectral power distributions, 412

N
Narrow field of view, 358
Near infrared face image
Matching, 391
Modeling, 387
Near infrared imaging, 384
Active lighting, 384
Frontal lighting, 384
Non-intrusive, 384
Ourdoor, 396
System, 384
Neurophysiological aspects, 582, 590
NFOV, see Narrow field of view
NIR, see Near infrared
NIR face recognition, 383
Non-additive combinations, 493
Non-cooperative scenario, 3

Normalized color coordinates (NCC), 235

(0]

Object centered representation, 140
Omnivident, 678

Open-set identification, 552, 553
Operating point, 686

Optical axis, 149
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Orthogonal projection, 256
Orthographic projection, 470

P
Pan-tilt-zoom camera, 358, 366
Calibration, 367
Paparazzi, 681
Parametric face model, 523
Parrot recognizer, 682
Partial Registration, 439
PCA, 10, 21, 51, 53, 60, 64, 66, 67,71, 74,
111, 172, 312, 465
Kernel-PCA, 35
Nonlinear, 33
Penetration rate, 649
Perceptual adaptation, 604
Performance evaluation, 551
Performance measures, 552
Performance statistics
Variance of, 559
Permutation
Pixel, 682
Person detection, 366
Person tracking, 366
Perspective projection, 149, 471
Weak, 149
Phong model, 149
Photometric stereo, 189
Physically-based facial expression synthesis,
533
Picasa, 679
PIE (Pose, [llumination and Expression), 153,
156, 357
Pittsburgh pattern recognition, 360
Pixellation, 682
Plenoptic function, 202
PolarRose, 679
Police agencies, 664
Pose correction, 254
Pose normalization, 160
Principal component analysis, see PCA
Principal components, 255
Principal components analysis, 144
Principal components analysis
probabilistic, 146
Principal curves, 33
Privacy, 671
Data, 673
Visual, 673
Privacy concern, 672
Privacy policies, 684
Privacy protection, 671
Privacy registrar, 688
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Privacy threat, 675
Privacy tokens, 684
PrivacyCam, 682, 688
Procrustes analysis, 110
Profile extraction, 441
Projection models, 470

Q

Quadratic programming, 539
Quality of model matching, 126
Quotient image, 529

R
Radial basis function, 258
Radiance environment map, 530
Random forest, 311

Classifier, 313

Embedded ASM, 311
RANSAC, 481
Ratio image, 529, 532, 533
Re-rendering across pose, 204
Redaction, 681
Region of interest (ROI), 443
Reinforcement learning, 361
Relative ID, 677
Relighting from a single image, 530
Rerendering, 682
Resource allocation, 363
Reversibility of redaction, 682
Rigid transformation, 149
Robots, 378
Rotation matrix, 257

S

Scalability, 640

Scale out, 642

Scale-up, 642

Scrambling, 682

Security, 623

Sequential importance sampling, 329

SfM, see Structure from motion

Shape AAM, 131

Shape models, 109

Shape pattern, 258

Shape reconstruction, 189

Simultaneous inverse compositional (SIC), 370

Singular value decomposition, 22

Skin color, 223
Canonical image, 228
Difficulty in using, 223
In face detection, 224, 225
Mathematical models, 236
Non-canonical image, 231
White balancing, 227

Index

Skin reflectance model, 445
Skinning, 469
Smart cards, 625
Social network, 362
Spatio-temporal patterns, 326
Spatiotemporal LBP, 86
Specular reflectance, 187
Spherical harmonic basis, 530
Spherical harmonic basis image, 530
Spherical harmonic morphable model, 522,
530

Spherical harmonic representations, 174
Spontaneous expression, 494
Stereo baseline, 364
Still-to-video matching, 326
Stochastic Newton optimization (SNO), 152
Strong classifiers, 287
Structure from motion, 463, 474, 476
Subspace, 4, see also Face subspace, 320
Subsurface scattering, 171
Super-resolution

Facial, 363, 375

Facial side-view, 365

General, 375

Registration, 375

Regularization, 375
Surveillance, 3, 625
Surveillance perspective, 357
SVD, see Singular value decomposition
Synthetic face image, 149

T

Task visibility interval, 363
Technologies, 11

Tensorfaces, 31

Texture mapping, 469, 479

Texture models, 115

Texture pattern, 259

Texture primitives, 85

Texture representation, 118
Transparent society, 672

Throughput, 642

Tikhonov regularization, 256

Total information awareness (TIA), 680
Tracking-then-recognition, 326
Transfer Subspace Learning (TSL), 71
Transitions, 492

TRUSTe, 688

Typicality, 602

U
University of Texas at Dallas, 359
Unsharp masking, 363
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Utility of video
Appearance modeling, 325
Ensemble matching, 325
Frame-based fusion, 324
UTK-LRHM database, 359, 363

v

Vectorization, 205

Verification, 2, 552, 556

Vertical scaling, 642

Video privacy, 672

Video sequence, 323

Video-based, 323

Video-to-video matching, 334
Virtual environment simulator, 363

Virtual view, 160
Visual privacy, 671, 675
Volume LBP, VLBP, 86
Voyeurism, 675

w
‘Watchlist identification, 3
Weak classifier, 284

Decision tree, 284

Stump, 284
Weak perspective projection, 471
WEFOV, see Wide Field Of View
Wide Field Of View, 358
Windows live photo gallery, 679
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