388 Index

| ndex

Symbols

2D eye model 301

2D facial features 308

2D mouth models 302

3D face model analysis 113

3D head models 237

3D reconstruction 113

3D wire-frame 296

3D articulated structure 4

3D face analysis 318

3D face animation (FA) 204

3D face animation model 317

3D face deformation 322

3D face model adaptation
295, 308, 311

3D face models 299

3D face motion 266

3D face synthesis 318

3D facial motion tracking 321

3D facial surface 322

3D human body coding standards 1

3D human body modeling 3

3D human detection 132

3D human motion tracking 12, 343

3D mesh coding 32

3D parametric model 321

3D pose recovery 11, 12
3D reconstruction 70

3D video processing 158
3D virtual human model 28

A

accurate motion retrieval 205

action parameters (APs) 220

action units (AUs) 179, 213, 297, 330
activation function 215
activation-emotion space 177
activation-evaluation space 178

active calibration 71, 78

active contour models 211

activity recognition algorithms 131
affective nature 176

AFX extensions 9

allophones 282

anchor points 274

animation 27, 318

animation frame 54

animation mask 54

animation parameters 37

animation parameters compression 38
animation principle 52

applications 1

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.



archetypal emotions 179

ARTEMIS Animation Avatar Interface
(3Al) 38

articulated synthetic object 45

articulated virtual character 45

artificial neural network (ANN) 215,
319, 321, 322

audio-based animation 282

audio-visual speech recognition 321

audio/video coding 27

augmented reality system 17

automatic adaptation 295

avatar 33, 203

avatar model 37

B

backpropagation 215
backpropagational neural networks
(BPNNs) 215
base mesh 32
Blnary Format for Scene (BIFS) 29, 33
“Black Box” Model 79
blobs 183
BLUE-C Project 358
body animation parameters (BAPS)
8, 35, 346, 357
body definition parameters (BDPs) 35
body deformation tables (BDTs) 40
body node 33, 35
body pose 176
bone-based animation (BBA) 29
bone controller 41
brightness constancy assumption 242
building module 37
bundle adjustment 103
“butterfly” scheme 58

C

calibration 112, 135

calibration control points 87
calibration feature points 87

camera calibration 70, 71, 205
camera calibration techniques 71
camera coordinate system (CCS) 72
cameraimaging process 72

camera parameter recovery 90

Index 389

Candide 300

centroid 185

character skeleton 28

chin and cheek contours 306
clip-and-paste method 238

clones 203

CMP (single chip multi-processor) 162
code book 189

coding system 298

color cues 180

color segmentation 143

computer graphics applications 2
computer vision 2

computer vision-based techniques 346
condensation 12

conditional likelihood 183
confidence 198

confusion matrix 193
connectivity-wireframe (CW) 32, 58
context of interaction 196
continuous human activity 15
“control hull” 58

coordinate systems (CSs) 72
Cr/Cbimage 185

cylinders 5

cylindrical mapping 278

D

DCT-based quantification 252

de-rectification 120

deformable hand-shape templates 180

deformable model 213

deformation controller 42

deformation method 238

degrees of freedom (DOFs) 3, 73

deltarule 215

diffuse reradiation 206

dilation 307

diphtong 270

direct linear transformation (DLT) 87,
88

discrete cosine transform (DCT) 39

disk-structuring element 186

disparity map generation 133

displacer nodes 7

distance transform 186

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



390 Index

distortion center 82
dynamic model 6

E

e-Tailor 351

e-Tailor technical approach 351
edge detection 212

Eigen Light Maps 250

ellipse fitting 143, 147
emotion 176

emotion information 219
emotion wheel 178

emotional body animation 357
emotional dictionary 176
emotional facial animation 357
emotional space 176
emotional speech analysis 356
emotional speech synthesis 356
emotional states 177
emotional video analysis 356
ERMIS project 196

erosion 307

Euclidean geometry 73
Euclidean transformation 73
explicit calibration 78
expression profiles 194
expression recognition 321
extrinsic transform matrix (ETM) 75
eyebrows 307

F

face and body animation (FBA) 29, 33,
178, 346

face animation 204

face detection 183

face model adaptation 297, 298

face model reconstruction 111

face node 33

face parameterisation module 37

face size 308

face space 239, 280

face/body animation parameters (FAP/
BAP) 8

face/body animation tables (FAT/BATS)
9

face/body definition parameters (FDP/
BDP) 8

facial action coding system (FACS)
179, 217, 220, 238, 297, 320

facial action parameters (FAPs) 112

facial action units (AUs) 213

facial analysis 181

facial animation 204

facial animation parameter (FAP) 8,
34, 179, 213, 239, 246, 253,
299, 357

facial animation tables (FAT) 357

facial definition parameter (FDP) 8,
179, 214

facial deformation modeling 322

facial deformations 268

facial description parameter (FDP) 357

facial expression 204, 235

facial expression modeling 238

facial feature estimation 301, 308

facial feature extraction 183

facial features 179

facial motion & expression image
analysis 205

facial motion analysis 320

facial motion data 322

facial motion synthesis 321

facial motion understanding 219

facial muscle distribution 326

FBA compliant data 37

FBA decoder 34

FDP feature points (FPs) 181

feature-based estimation 239

first order left-to-right models 189

focal plane 74

frame 103

fuzzification 195

fuzzy class 194

fuzzy logic 218

fuzzy systems 218

G

Gaussian mixture model (GMM) 217,
321

general purpose processors (GPP) 144

generic head model 272

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.



geometric curves 211

gesture classes 189

gesture classification 188
gesture-activity recognition 130
global hand motion 180

global head motion 242

graph matching 143, 148

H

H-Anim (Humanoid Animation Working
Group) 345

hand and body modeling 342

hand clapping 189

hand detection 185

hand gestures 176

hand lift 189

hand localization 180

head detection 208

head tracking 203

heterogeneous networks 29

Hidden Markov Model (HMM) 143,
148, 181, 217, 320, 322

hierarchic animation 57

hierarchical, robust scheme 183

high level facial parameter 356

holistic linear subspace 324

human body analysis/synthesis tech-
niques 348, 360

human body animation 352

human body applications 348

human body modeling 2

human body models (HBMs) 2

human body parts 130

human body surface reconstruction 19

human body surface recovering 19

human computer interaction (MMI) 180,
321

human emotion perception study 335

human facial motion 320

human gesture recognition 146

human hand motion 180

human motion recognition 15

human motion tracking 10, 12

human tracking 10

human tracking system 140

humanoid animation 9

Index 391

humanoid animation framework 9

humanoid animation specification (H-
anim) 7

humanoids 7

hybrid classification procedure 218

hybrid recursive matching (HRM) 134

iFACE 323

image based rendering (IBR) 77

image center 74

IMage Coordinate System (IMCS) 72

image of absolute conic (IAC) 105

image processing 202

image processing algorithms 209

image/video-processor 143

imagette 215

imaging-distortion model 80

implicit calibration 78

IMUTUS 368

independent component analysis (ICA)
211, 285

independent components 285

instruction level parallelism 158

integrated system for facial expression
recognition 220

intelligent conversational avatar 352

inter-frame-level parallelism 161

inter-stage-level parallelism 163

INTERFACE 355

INTERFACE technical approach 355

internal states 189

internal structure reconstruction 19

internal structure recovering 19

intrinsic transform matrix (ITM) 75

invariance of cross ratio 85

inverse kinematics 10

“italianate” gesture 191

iterative two-phase strategy 101

J
joints 3, 7
K

Kalman filtering 12

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



392 Index

Karhunen-Loéve transformation (KLT)
250

key facial shapes 329

kinematic model 6

kinematics 349

kinematics linkage 45

known absolute 103

L

Laplacian of Gaussian (LOG) filtering
134

lateral head rotation 309

learning rule 215

least squares with orthogonal polynomi-
als 115

“lift of the hand” gesture 191

light maps 248

lightness algorithms 243

linear coordinate transformation 73

linear fundamental matrix 86

linear geometry 103

linear illumination analysis 247

linear model 79

linear modeling 75

linear projection matrix 85

links 3

local finger motion 180

low level facial parameter 356

M

machine learning techniques 318, 322

machine-learning-based facial deforma-
tion modeling 317

magnetic or optical trackers 2

man-machine interaction (MMI) 176

MAP estimation rule 307

marker detection and tracking 113

mathematical morphology 212

medical or anthropometric applications
16

medical or antropometric applications
19

mel-frequency cepstrum coefficients
(MFCCs) 333

membership function 194

MeshGrid 57, 58

MeshGrid compression tool 32

min-max analysis 183

MIRTH 370

misclassification 193

missing data system 107

mixed operations 143

model-based coding 252

model/motion acquisition and applica-
tions 348

modeling 3

monocular image sequences 12

monocular images 204

monocular images/videos 297

monophtong 270

morphological filtering 186

morphological image processing 307

morphological reconstruction 186

motion & expression image analysis
205

motion analysis 19

motion analysis systems 20

motion capture 323

motion capture data 326

motion capture devices 2

motion cues 180

motion interpretation 205

motion prediction-segmentation-model
fitting 2

motion tracking 1

motion unit parameters (MUPs) 319

motion units (MUs) 317, 319

motion-compensated prediction (MCP)
252

moving skin masks 185

MPEG-4 29

MPEG-4 3D mesh coding (3DMC) 35

MPEG-4 facial animation parameters
(FAP) 297

MPEG-4 SNHC 8, 9

MPEG-4 standard 8, 27, 29, 178,
214, 246, 345

MPEG-4's geometry tools 31

MU adaptation 325, 327

MU fitting 327

MU re-sampling 327

multimodal information 176

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.



multiple camera configuration recovering
105

multiple camera techniques 13

multivariate normal distribution model
189

muscle contraction parameters 297

muscle controller 41

muscle curve 46

N

neural network techniques 218

nodes 215

non-pixel operations 143

non-uniform rational B-splines (NURBS)
237

nonlinear camera distortion 79

nonlinear model 79

nose 308

NURBS 48

O

object coordinate system (OCS) 72
optical axis 74

optical center 74

optical flow 77, 209

optical flow based analysis 245
optical flow based estimation 240
orthogonal facial images 297
output pdf 189

output probability 189

P

parallax 77

parallelepipeds 4

parts-based linear subspace 325
passive (fixed) calibration 78
passive calibration 71

passive camera calibration 70
personal aerobics trainer (PAT) 18
physics-based modeling 12
physiognomy 280

pipeline architecture 163

pixel planes 137

pixel region operations 143
pixel-by-pixel operations 143

Index 393

planar 2D representations 4

planar pattern based calibration 103

plumb-line method 83

pose 117

pose deduction 203

pose determination 208

pose recovery 14

pre-motion analysis 205

principal component analysis (PCA)
211, 279

principal point 74, 82

probabilistic tracking 12

probability density function (pdf) 189

progressive forest split scheme (PFS)
32

Project HUMODAN 363

Project IMUTUS 364

Project MIRTH 364

Project SHOPLAB 364

projection coordinate system (PCS) 72

projection matrix (PM 75

projective geometry 85

pseudo-inverse solution 115

R

R&D projects 341

radial alignment constraint (RAC) 98

radial basis function (RBF) 274, 275,
319,328

range image 297

raw viseme extraction 271

real-time aspects 141

real-time implementation 143

real-time processing 130

realistic face animation 267

realistic visual speech 266

recognition 1

reconstruction 135

reconstruction-distortion model 81

recording 112

rectification 118

reference-grid (RG) 32, 58

region identification 143

relative 103

rendering 136

resource representation 52

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



394 Index

right parallelepipeds 5
S

seed growing 183

seeds 183

segment node 7

segmentation module 37

segmentation procedure 183

self-calibration 71, 78, 110

self-occlusion 140

SGl InfiniteReality 137

shape-from-shading algorithms 243

ShopLab 366

singular value decomposition (SVD)
106

site nodes 7

skeleton, muscle and skin (SMS) 41

skeleton, muscle, and skin animation
stream 52

skin area detection 146

skin color 180

skin deformation 46

skin detection 183

small-baseline cameras 135

SMS binary 52

SMT (Simultaneous Multithreading) 162

snakes 211, 240

soft decision system 190

spatial face deformation 318

special camera calibration techniques
107

specular reflection 206

spheres 5

standardized number of key points 35

STAR 357

stereoscopic images/videos 297

subdivision surfaces 57, 58

sum-of-squares differences (SSD) 134

sum-of-sum-of-squares differences
(SSSD) 134

superquadrics 5

support vector machine (SVM) 221

surveillance systems 16, 17

symmetric architecture 161

synthetic and natural hybrid coding
(SNHC) 8, 239, 346

synthetic facial expressions 296
synthetic human face 318
synthetic object deformation 41
synthetic talking face 321, 335
systems analyzing 219

T

talking heads 296

telepresence applications 111

temporal facial deformation 328

temporal frame interpolation 53

testbed 144

three-dimensional motion estimation
131

topological surgery (TS) 31

tracking 185

tracking and recognition 10, 318

tracking-segmentation-model fitting 2

truncated cones 5

Tsai's algorithm 98

U
user interface 16, 18
V

VAKHUM 348

vanishing line 108

vanishing points 107

vector quantization (VQ) 321
video coding 320

video surveillance 131

view transformation 70
view-based activity recognition 342
viewpoints 7

virtual animation 131

virtual character 27, 63

virtual character animation 27
virtual character definition 27
virtual character standardization 30
virtual faces 296

virtual human 296, 358

virtual human modeling (VHM) 37
virtual reality 16, 266

virtual reality modeling language (VRML)

344

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.



virtual skeleton 355

virtualized reality 17

viseme expressions 271

viseme prototype extraction 279

viseme space 280, 283, 285

visemes 267, 269

VISICAST 361

visual communication 295

visual telecommunication 320

VLIW (very long instruction word)
143, 145

VLIW architecture 158

voice puppetry 322

volume carving 136

volumetric representations 4

VRML standard 29

VRML transform node 7

\W

wavelet subdivision surfaces (WSS) 32

Web3D H-Anim standards 6
weighted least squares 115

world coordinate system (WCS) 72

X

X-interpolation 119
X3D task group 344
XMT 52

Y

Y-extrapolation 119
Z

Z-transfer 119

Index 395

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



IRM New Releases from IRM Press

\ PRESS ’

* Visual Perception of Music Notation: On-Line and Off-Line Recognition
Susan Ella George
ISBN: 1-931777-94-2;eISBN: 1-931777-95-0/©2004
* 3D Modeling and Animation: Synthesis and Analysis Techniques for the Human
Body
Nikos Sarris & Michael G. Strintzis
ISBN: 1-931777-98-5;eISBN: 1-931777-99-3/©2004
*Innovations of Knowledge Management
Bonnie Montano
ISBN: 1-59140-229-8; eISBN: 1-59140-230-1/©2004
*e-Collaborations and Virtual Organizations
Michelle W. L. Fong
ISBN: 1-59140-231-X; eISBN: 1-59140-232-8/©2004
*Information Security and Ethics: Social and Organizational Issues
Marian Quigley
ISBN: 1-59140-233-6;eISBN: 1-59140-234-4/©2004
*Issues of Human Computer Interaction
Anabela Sarmento
ISBN: 1-59140-235-2;eISBN: 1-59140-236-0/©2004
*Instructional Technologies: Cognitive Aspects of Online Programs
Paul Darbyshire
ISBN: 1-59140-237-9;eISBN: 1-59140-238-7/©2004
* E-Commerce and M-Commerce Technologies
P. Candace Deans
ISBN: 1-59140-239-5;eISBN: 1-59140-240-9/©2004

Excellent additions to your institution’s library!
Recommend these titles to your Librarian!

To receive a copy of the IRM Press catalog, please contact
1/717-533-8845, fax 1/717-533-8661,
orvisitthe IRM Press Online Bookstore at: [http://www.irm-press.com]!

Note: All IRM Press books are also available as ebooks on netlibrary.com as well as other ebook
sources. Contact Ms. Carrie Skovrinskie at [cskovrinskie@idea-group.com] to receive a complete

list of sources where you can obtain ebook information or
IRM Press titles.



InfoSci-Online

Database
www.infosci-online.com

Provide instant access to the latest offerings of Idea Group Inc. publications in the
fields of INFORMATION SCIENCE, TECHNOLOGY and MANAGEMENT

During the past decade, with the advent of —

telecommunications and the availability of NPT R TS

distance learning opportunities, more college and - © © @ © oLy o=, <o
university libraries can now provide access to I ———

comprehensive collections of research literature
through access to online databases.

Overview

The InfoSci-Online database is the most wareat Riilons
comprehensive collection of full-text literature
regarding research, trends, technologies, and
challenges in the fields of information science,
technology and management. This online
database consists of over 3000 book chapters, v Contont oo TN |
200+ journal articles, 200+ case studies and over e ———————T
1,000+ conference proceedings papers from

IGI’s three imprints (Idea Group Publishing, Information Science Publishing and IRM Press) that
can be accessed by users of this database through identifying areas of research interest and keywords.

Advisory Board

Subscription Info Testimonials

Contents & Latest Additions:

Unlike the delay that readers face when waiting for the release of print publications, users will find
this online database updated as soon as the material becomes available for distribution, providing
instant access to the latest literature and research findings published by Idea Group Inc. in the field
of information science and technology, in which emerging technologies and innovations are
constantly taking place, and where time is of the essence.

The content within this database will be updated by IGI with 1300 new book chapters, 250+ journal
articles and case studies and 250+ conference proceedings papers per year, all related to aspects of

information, science, technology and management, published by Idea Group Inc. The updates will

occur as soon as the material becomes available, even before the publications are sent to print.

InfoSci-Online pricing flexibility allows this database to be an excellent addition to your library,
regardless of the size of your institution.

Contact: Ms. Carrie Skovrinskie, InfoSci-Online Project Coordinator, 717-533-8845
(Ext. 14), cskovrinskie@idea-group.com for a 30-day trial subscription to InfoSci-Online.

A product of:

INFORMATION SCIENCE PUBLISHING*

Enhancing Knowledge Through Information Science
http://www.info-sci-pub.com

*an imprint of Idea Group Inc.




New Rel easel

Multimedia Systems and
Content-Based
Image Retrieval

. A 1
Multimedia
Systems and
Content-Based
Image Retrieval

Edited by: Sagarmay Deb, Ph.D.
University of Southern Queensland, Australia

Multimedia systems and content-based image
retrieval are very important areas of research in
computertechnology. Numerousresearchworks
are being done in these fields at present. These
two areas are changing our life-styles because
they together cover creation, maintenance,
accessing and retrieval of video, audio, image,
textual and graphic data. But still several
important issues in these areas remain
unresolved and further research works are
needed to be done for better techniques and applications. Multimedia
Systems and Content-Based Image Retrieval addresses these
unresolved issues and highlights current research.

ISBN: 1-59140-156-9; USS$79.95 h/c* ISBN: 1-59140-265-4; US564.95 s/c
elSBN: 1-59140-157-7 + 406 pages + Copyright 2004

“Multimedia Systems and Context-Based Image Retrieval contributes to the
generation of newand better solutionstorelevantissuesin multi-media-systemsand
content-basedimageretrieval by encouragingresearchersto try newapproaches
mentioned in the book.”

—-Sagarmay Deb, University of Southern Queensland, Australia

It’s Easy to Order! Order online at www.idea-group.com or
call 717/533-8845 x10!
Mon-Fri 8:30 am-5:00 pm (est) orfax 24 hours aday 717/533-8661

A |dea Group Publishing

Hershey ¢ London « Melbourne « Singapore

An excellent addition to your library




