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Index

Symbols

2D+3D AAM 53

2nd-order eigenface 186

3D human body model 372

3D ICIA fitting 232

3D mophable model (3D MM) 164, 171

A

AAM+ACM 104
AAM algorithm 46, 55, 67, 85, 88,
134, 139
access control 3, 163, 426, 427
accumulative HMM 357
action units (AUs) 255, 285, 318
active appearance model (AAM)
45, 48, 50, 321
active contour model (ACM) 74, 104, 398
active shape model (ASM) 46, 74, 225
AdaBoost 7, 13
AdaBoost algorithm 6, 18, 101
AdaBoost classifiers 6, 20
AdaBoost learning algorithm 6, 7, 9, 18
adaptive active appearance model 131

adaptive observation model (AOM) 129,
130

adaptive state transition model 144

ANMRR 198. see Average of the normal-
ized modified retrieval rank; see
Average of the normalized modified
retrieval rank

ASM. See see active shape model

automated face analysis, goals 2

automated face analysis system 3, 4

automated teller machine (ATM) 31

B

Bayesian filter 94, 95

bilinear models (BM) 256, 259, 262, 299

biometrics 160, 161, 163, 251, 393, 4
27

C

cash dispenser (CD) 31
census transform (CT) 9, 12
center of gravity 398
cognitive science 1

color model 92, 93
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communication capacity 1
CONDENSATION. see Particle filter 104
conditional density propagation 398
constrained generative model (CGM) 6
CT. see census transform 9

cumukated confidence 16

cumulative density function 398

cylinder head model (CHM) 97, 398

D

DCT 186

detection mode 103, 119, 121, 123, 124
difference of pyramid (DoP) 11, 14, 39
differential-AAM features 273

discrete cosine transform 398

E

EHMM. see Embedded hidden Markov
model; see Embedded hidden
Markov model

eigenface 174

eigenface model 45

eigenvalue 57, 77, 80, 171, 174, 178,
188, 189, 200, 257, 258, 259,
302, 339

embedded hidden Markov model (EHMM)
167, 191

entertainment 2

expectation-maximization (EM) 166

expectation-maximization (EM) algorithm
166

exponential map 54, 99

eye detection 3, 5, 6, 7, 18, 19, 20,
21, 28, 29, 30, 31, 32, 33, 34,
35, 36, 38, 39, 40, 41, 44, 94

F

face-to-face human communication 2

face and eye detection 5-44

face authentication 5

face certainty map (FCM) 7, 11, 15, 39,
160, 251, 393

face detection 2, 3, 4, 5, 6, 7, 9, 10,
11, 12, 13, 14, 15, 18, 29, 37,
39, 40, 42, 43, 44, 92, 101,

102,
160,
328,
334, 376, 389, 390, 393

face detection algorithm 11, 12, 13, 15,
29, 39, 40, 106

face detection research 18

face modeling 3, 45-91, 46, 49, 87,
167, 225, 227, 245, 265, 320

face modeling technique 46, 245

face recognition 2, 3, 5, 41, 43, 46, 94,
99, 139, 163, 164, 165, 173,
174, 179, 180, 181, 182, 184,
186, 188, 194, 203, 212, 215,
216, 220, 223, 224, 225, 226,
247, 248, 250, 251, 252, 254,
299, 300, 305, 306, 311, 312,
314, 315, 316, 403, 404, 405,
406, 408, 423

face recognition vendor test (FRVT) 2

face remote controller (FRC) 322

face roles in human communication 1

face tracking 2, 3, 5, 58, 61, 70, 71,
72, 73, 88, 92, 93, 94, 97, 101,
102, 103, 104, 107, 116, 118,
119, 121, 123, 124, 125, 126,
127, 128, 129, 137, 139, 140,
141, 145, 147, 148, 149, 150,
151, 153, 155, 156, 157, 159,
160, 161, 250, 251, 314, 324,
17

face tracking algorithm 3, 93, 94, 104,
107, 118, 119, 121, 123, 124,
128, 149, 157, 324

face tracking method 92, 121, 125

face tracking system 101, 103, 148,
149, 153, 155

facial action coding system (FACS) 255

facial expression recognition 2, 3, 5, 46,
85, 88, 94, 139, 140, 225, 250,
253, 255, 255-317, 256, 257,
265, 266, 271, 272, 273, 279,
280, 281, 282, 283, 284, 285,
286, 287, 292, 294, 295, 296,
298, 300, 311, 312, 314, 315,
316, 317

106, 121, 122, 123, 139,
174, 225, 228, 251, 255,
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facial expression recognition technique 2
facial gesture recognition

2, 3,5, 139, 318, 318-

325, 319, 324
false acceptance rate (FAR) 11, 14, 398
false identification rate 399
false rejection rate (FRR) 14, 399
feature-based approach 165
feature point extraction 287
Fisher Linear Discriminant (FLD) 169
forward spotting 338

G

Gaussian image pyramid 228, 234, 235,
236, 238, 239, 240, 247, 399
Gaussian mixture model
11, 92, 173, 399
GDA. see Generalized discriminant analy-
sis 257
GDA classifier 265, 269, 270, 311
generalized discriminant analysis (GDA)
256, 257,265, 311
geometric head models 94, 97, 117, 118
GIP. see Gaussian Image Pyramid 235
global motion 94, 97, 106, 107, 118,
121, 122, 123, 128, 162

H

hand gesture recognition 337, 345

head-shoulder shape 335

hidden Markov model 319

human-computer interaction 2

human communication 1, 2, 318

human communication, face roles 1

human computer interaction (HCI) 2, 399

human detection 333

human face 1, 2, 5, 20, 44, 46, 52,
61, 139, 141, 163, 164, 225,
313, 346, 407

human machine interaction 399

human motion 3, 4, 254, 326, 327, 369,
370, 372, 375, 384, 389, 390,
392, 393, 394, 396, 397

human motion analysis 326-397

human robot interaction (HRI) 2, 327

Index 435

I

ICLK. see Inverse compositional Lucas
Kanade

ICPO. see Inverse compositional project
out

ICPO algorithm 52

ICSI. see Inverse compositional simulta-
neous update

illumination change 13, 18, 132, 133,
141, 142, 143, 153, 157, 213,
215, 259, 299

image-based automated face analysis 5

image transformation 212

Incremental PCA. see Incremental princi-
pal component analysis

incremental principal component analysis
100

incremental principal component analysis
(IPCA) 94

incremental subspace learning algorithm
100

independent component analysis (ICA)
45, 163

integral image 8

inverse compositional image alignment
(ICIA) 227

inverse compositional Lucas Kanade
(ICLK) 52

inverse compositional project out (ICPO)
51, 52, 227

inverse compositional simultaneous update
51

inverse compositional simultaneous update
(ICSU) 212, 227

iterative closest point (ICP)
327, 332, 371, 390

iterative closest point (ICP) algorithm
327, 332, 390

iterative closest point algorithm 332

L

layered GDA classifier 265
local binary pattern (LBP) 10
local feature analysis 168, 199
local feature analysis (LFA) 169
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local profile model 76
Lucas-Kanade 98

M

manifold learning 277
MCT-based AdaBoost face detector
20, 33, 40, 41
MCT-based eye 20, 22, 28, 29, 30, 37
MCT-based feature correlation 7
MCT-based pattern 19, 20, 21, 22, 24,
25, 26, 40, 41
MCT-based pattern correlation 19, 20,
21, 22, 24, 25, 26, 40, 41
MCT-based pattern correlation map
19, 24, 26, 40, 41
MCT-based patterns 19, 21, 22, 23, 40
MCT image transformation algorithm 10
mean squared error (MSE) 147, 173, 382
mixture model 165, 172
modified census transform 9
modified census transform (MCT) 9, 12,
33,34
Morphable Models (MMs) 53, 227,399
motion histogram 349
motion history model 145, 146, 390
motion magnificaiton 291
Muldidimensional scaling 399
multi-layer perceptrons (MLP) 6
multi-resolution 3D face models 234
multi-view AAM 55
Multiple classifier system 399

N

neighborhood pixels 13
neuropsychology 1

neuroscience |

non-face data 17

non-rigid structure from motion 399

0]

object-oriented scale-adaptive filter 328

objective function 54, 74, 76, 77, 78,
81, 206, 303

observation model 94, 134, 140, 141,
142, 143, 144, 145, 148, 153,

154, 155, 157, 158, 371, 378,
390, 398

P

parameter 23, 48, 50, 52, 56, 57, 62,
63, 76, 77, 79, 80, 81, 82, 85,
93, 97, 103, 104, 105, 106, 107,
112, 116, 118, 123, 141, 146,
165, 166, 175, 191, 203, 205,
208, 215, 216, 228, 230, 236,
239, 240, 241, 242, 244, 245,
247, 256, 262, 273, 274, 292,
293, 301, 302, 303, 308, 321,
328, 332, 333, 335, 345, 354,
356, 373, 374, 375, 376, 379,
384, 390, 396, 399, 400
parameter set 81, 321, 356
particle filter 94, 95, 96, 139, 140, 141,
148, 157, 160, 162, 371, 375,
378, 379, 382, 390, 395
PCA mixture model 175
personal security 163
point distribution model (PDM) 46
pose coverage 73, 125, 126, 127, 128,
157
primary tool 1
principal component analysis (PCA)
45, 48, 163, 267, 286
principal component analysis with missing
data (PCAMD) 58
principal component analysis with missing
data (PCAMD) technique 58
Procrustes analysis 47, 49, 171, 209, 228
psychology 1, 2, 255, 325

R

real-time application
92, 140, 245, 311, 343

revised modified census transform
(RMCT) 13, 228

ridge regression 302

ridge regressive bilinear model 399

rigid head 98, 99, 118

rigid head motion 98, 99

rigid motion 55, 87, 93, 94, 97, 98,
118, 253, 400
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rigid motion vector 97, 98
RMCT. see Revisied modified census
tranform 13

S

scale adaptive filters (SAF) 327,399

self organizing map 331

sequential minimal optimization 399

shape extraction 342

similarity transformation
47, 51, 104, 335

singular value decomposition (SVD)
100, 256

social communication 1

social communication instruments 1

state transition 140, 141, 144, 145, 147,

148, 157, 168, 320, 371, 378,

379, 380, 390

state transition function 140

state transition model 140, 141, 144,
145, 147, 148, 157, 371, 378,
379, 380, 390

statistical approach 164

statistical modeling tool 319

stereo AAM 46

stochastic Newton optimization (SNO)
227

Index 437

structure from motion 124

SVM algorithm 6

SVM classifier 6, 292, 293, 298, 312,
315

T

telecommunication 2

template matching method 6, 18

tensor-based AAM 203, 206, 207, 399

tensor analysis 170, 203

TensorFace 206

tracking performance 93, 97, 117, 118,
125, 127, 128, 129, 134, 137,
140, 145, 148, 153, 155, 157,
158, 327, 370, 371

tracking rate 125, 127, 128, 150, 153,
157, 158

training data 17, 47, 52, 72, 81, 82, 93,
99, 179, 182, 209, 210, 266,
267, 350, 377

vV

view-based 2D+3D AAM 61
visual object tracking 93, 94, 99

W
whiskers 75
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