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Preface

Human-Computer Interaction (HCI) lies at the crossroads of many scientific
areas including artificial intelligence, computer vision, face recognition, motion
tracking, etc. In order for HCI systems to interact seamlessly with people, they
need to understand their environment through vision and auditory input. More-
over, HCI systems should learn how to adaptively respond depending on the
situation.

The goal of this workshop was to bring together researchers from the field
of computer vision whose work is related to human-computer interaction. The
articles selected for this workshop address a wide range of theoretical and ap-
plication issues in human-computer interaction ranging from human-robot in-
teraction, gesture recognition, and body tracking, to facial features analysis and
human-computer interaction systems.

This year 45 papers from 18 countries were submitted and 19 were accepted
for presentation at the workshop after being reviewed by at least 3 members of
the Program Committee.

We would like to thank all members of the Program Committee, as well as
the additional reviewers listed below, for their help in ensuring the quality of
the papers accepted for publication. We are grateful to Prof. Kevin Warwick for
giving the keynote address.

In addition, we wish to thank the organizers of the 8th European Conference
on Computer Vision (ECCV 2004) and our sponsors, the University of Amster-
dam, the Leiden Institute of Advanced Computer Science, and the University of
Illinois at Urbana-Champaign, for support in setting up our workshop.

March 2004 Nicu Sebe
Michael S. Lew
Thomas S. Huang



International Workshop on
Human-Computer Interaction 2004 (HCI 2004)

Organization

Organizing Committee

Nicu Sebe
Michael S. Lew
Thomas S. Huang

Program Committee

Kiyo Aizawa
Alberto Del Bimbo
Tat-Seng Chua
Roberto Cipolla
Ira Cohen

James Crowley
Marc Davis
Ashutosh Garg
Theo Gevers
Alan Hanjalic
Thomas S. Huang
Alejandro Jaimes
Michael S. Lew
Jan Nesvadba
Alex Pentland
Rosalind Picard
Stan Sclaroff
Nicu Sebe

John R. Smith
Hari Sundaram
Qi Tian
Guangyou Xu
Ming-Hsuan Yang
Hongliang Zhang
Xiang (Sean) Zhou

University of Amsterdam, The Netherlands
Leiden University, The Netherlands
University of Illinois at Urbana-Champaign, USA

University of Tokyo, Japan

University of Florence, Italy

National University of Singapore, Singapore
University of Cambridge, UK

HP Research Labs, USA

INRIA Rhoénes Alpes, France

University of California at Berkeley, USA
IBM Research, USA

University of Amsterdam, The Netherlands
TU Delft, The Netherlands

University of Illinois at Urbana-Champaign, USA
FujiXerox, Japan

Leiden University, The Netherlands

Philips Research, The Netherlands
Massachusetts Institute of Technology, USA
Massachusetts Institute of Technology, USA
Boston University, USA

University of Amsterdam, The Netherlands
IBM Research, USA

Arizona State University, USA

University of Texas at San Antonio, USA
Tsinghua University, China

Honda Research Labs, USA

Microsoft Research Asia, China

Siemens Research, USA



VIII  Organization

Additional Reviewers

Preetha Appan
Marco Bertini
Yinpeng Chen
Yungiang Chen
Vidyarani Dyaberi
Murat Erdem
Ashish Kapoor
Shreeharsh Kelkar
Rui Li

Zhu Li

Ankur Mani
Yelizaveta Marchenko
Teck-Khim Ng
Tat Hieu Nguyen
Walter Nunziati
Maja Pantic
Bageshree Shevade
Harini Sridharan
Taipeng Tian
Alessandro Valli
Lei Wang

Joost van de Weijer
Bo Yang

Yunlong Zhao
Hanning Zhou

Sponsors

Arizona State University
University of Florence

Arizona State University
Siemens Research

Arizona State University

Boston University
Massachusetts Institute of Technology
Arizona State University

Boston University

Northwestern University
Arizona State University
National University of Singapore
National University of Singapore
University of Amsterdam
University of Florence

TU Delft

Arizona State University
Arizona State University

Boston University

University of Florence

Tsinghua University

University of Amsterdam
Tsinghua University

National University of Singapore

University of Illinois at Urbana-Champaign

Faculty of Science, University of Amsterdam
The Leiden Institute of Advanced Computer Science, Leiden University
Beckman Institute, University of Illinois at Urbana-Champaign



Lecture Notes in Computer Science

For information about Vols. 1-2936

please contact your bookseller or Springer-Verlag

Vol. 3060: A.Y. Tawfik, S.D. Goodwin (Eds.), Advances in
Artificial Intelligence. XIII, 582 pages. 2004. (Subseries
LNAID.

Vol. 3058: N. Sebe, M.S. Lew, T.S. Huang (Eds.), Com-
puter Vision in Human-Computer Interaction. X, 233
pages. 2004.

Vol. 3053: J. Davies, D. Fensel, C. Bussler, R. Studer
(Eds.), The Semantic Web: Research and Applications.
X111, 490 pages. 2004.

Vol. 3042: N. Mitrou, K. Kontovasilis, G.N. Rouskas, 1.
Iliadis, L. Merakos (Eds.), NETWORKING 2004, Net-
working Technologies, Services, and Protocols; Perfor-
mance of Computer and Communication Networks; Mo-
bile and Wireless Communications. XXXIII, 1519 pages.
2004.

Vol. 3034: J. Favela, E. Menasalvas, E. Chavez (Eds.), Ad-
vances in Web Intelligence. XIII, 227 pages. 2004. (Sub-
series LNAI).

Vol. 3033: M. Li, X.-H. Sun, Q. Deng, J. Ni (Eds.),
Grid and Cooperative Computing. XXXVIII, 1076 pages.
2004.

Vol. 3032: M. Li, X.-H. Sun, Q. Deng, J. Ni (Eds.), Grid
and Cooperative Computing. XXXVII, 1112 pages. 2004.

Vol. 3031: A. Butz, A. Kriiger, P. Olivier (Eds.), Smart
Graphics. X, 165 pages. 2004.

Vol. 3028: D. Neuenschwander, Probabilistic and Statis-
tical Methods in Cryptology. X, 158 pages. 2004.

Vol. 3027: C. Cachin, J. Camenisch (Eds.), Advances in
Cryptology - EUROCRYPT 2004. XI, 628 pages. 2004.

Vol. 3026: C. Ramamoorthy, R. Lee, K.W. Lee (Eds.),
Software Engineering Research and Applications. XV,
377 pages. 2004.

Vol. 3025: G.A. Vouros, T. Panayiotopoulos (Eds.), Meth-
ods and Applications of Artificial Intelligence. XV, 546
pages. 2004. (Subseries LNAI).

Vol. 3024: T. Pajdla, J. Matas (Eds.), Computer Vision -
ECCV 2004. XX VIII, 621 pages. 2004.

Vol. 3023: T. Pajdla, J. Matas (Eds.), Computer Vision -
ECCV 2004. XXVIII, 611 pages. 2004.

Vol. 3022: T. Pajdla, J. Matas (Eds.), Computer Vision -
ECCV 2004. XXVIII, 621 pages. 2004.

Vol. 3021: T. Pajdla, J. Matas (Eds.), Computer Vision -
ECCV 2004. XX VIII, 633 pages. 2004.

Vol. 3019: R. Wyrzyk owski, J. Dongarra, M. Paprzycki, J.
Wasniewski (Eds.), Parallel Processing and Applied Math-
ematics. XIX, 1174 pages. 2004.

Vol. 3015: C. Barakat, I. Pratt (Eds.), Passive and Active
Network Measurement. XI, 300 pages. 2004.

Vol. 3012: K. Kurumatani, S.-H. Chen, A. Ohuchi (Eds.),
Multi-Agnets for Mass User Support. X, 217 pages. 2004.
(Subseries LNAI).

Vol. 3011: J.-C. Régin, M. Rueher (Eds.), Integration of Al
and OR Techniques in Constraint Programming for Com-
binatorial Optimization Problems. XI, 415 pages. 2004.

Vol. 3010: K.R. Apt, F. Fages, F. Rossi, P. Szeredi, J.
Viéncza (Eds.), Recent Advances in Constraints. VIII, 285
pages. 2004. (Subseries LNAI).

Vol. 3009: F. Bomarius, H. lida (Eds.), Product Focused
Software Process Improvement. X1V, 584 pages. 2004.

Vol. 3008: S. Heuel, Uncertain Projective Geometry.
XVII, 205 pages. 2004.

Vol. 3007: J.X. Yu, X. Lin, H. Lu, Y. Zhang (Eds.), Ad-
vanced Web Technologies and Applications. XXII, 936
pages. 2004.

Vol. 3006: M. Matsui, R. Zuccherato (Eds.), Selected Ar-
eas in Cryptography. XI, 361 pages. 2004.

Vol. 3005: G.R. Raidl, S. Cagnoni, J. Branke, D.W. Corne,
R. Drechsler, Y. Jin, C.G. Johnson, P. Machado, E. Mar-
chiori, F. Rothlauf, G.D. Smith, G. Squillero (Eds.), Ap-
plications of Evolutionary Computing. XVII, 562 pages.
2004.

Vol. 3004: J. Gottliecb, G.R. Raidl (Eds.), Evolution-
ary Computation in Combinatorial Optimization. X, 241
pages. 2004.
Vol. 3003: M. Keijzer, U.-M. O’Reilly, S.M. Lucas, E.
Costa, T. Soule (Eds.), Genetic Programming. XI, 410
pages. 2004.

Vol. 3002: D.L. Hicks (Ed.), Metainformatics. X, 213
pages. 2004.

Vol. 3001: A. Ferschd, F. Mattern (Eds.), Pervasive Com-
puting. XVII, 358 pages. 2004.

Vol. 2999: E.A. Boiten, J. Derrick, G. Smith (Eds.), Inte-
grated Formal Methods. X1, 541 pages. 2004.

Vol. 2998: Y. Kameyama, P.J. Stuckey (Eds.), Functional
and Logic Programming. X, 307 pages. 2004.

Vol. 2997: S. McDonald, J. Tait (Eds.), Advances in Infor-
mation Retrieval. XIII, 427 pages. 2004.

Vol. 2996: V. Diekert, M. Habib (Eds.), STACS 2004. X VI,
658 pages. 2004.

Vol. 2995: C. Jensen, S. Poslad, T. Dimitrakos (Eds.), Trust
Management. XIII, 377 pages. 2004. -

Vol. 2994: E. Rahm (Ed.), Data Integration in the Life
Sciences. X, 221 pages. 2004. (Subseries LNBI).

Vol. 2993: R. Alur, G.J. Pappas (Eds.), Hybrid Systems:
Computation and Control. XII, 674 pages. 2004.



Vol. 2992: E. Bertino, S. Christodoulakis, D. Plexousakis,
V. Christophides, M. Koubarakis, K. Boshm, E. Ferrari
(Eds.), Advances in Database Technology - EDBT 2004.
XVIII, 877 pages. 2004.

Vol. 2991: R. Alt, A. Frommer, R.B. Kearfott, W. Luther
(Eds.), Numerical Software with Result Verification. X,
315 pages. 2004.

Vol. 2989: S. Graf, L. Mounier (Eds.), Model Checking
Software. X, 309 pages. 2004.

Vol. 2988: K. Jensen A. Podelski (Eds.), Tools and Algo-
rithms for the Consti  :tion and Analysis of Systems. XIV,
608 pages. 2002.

Vol. 2987: 1. Walukiewicz (Ed.), Foundations of Software
Science and Computation Structures. XIII, 529 pages.
2004.

Vol. 2986: D. Schmidt (Ed.), Programming Languages and
Systems. XII, 417 pages. 2004.

Vol. 2985: E. Duesterwald (Ed.), Compiler Construction.
X, 313 pages. 2004.

Vol. 2984: M. Wermelinger, T. Margaria-Steffen (Eds.),
Fundamental Approaches to Software Engineering. XII,
389 pages. 2004. .

Vol. 2983: S. Istrail, M.S. Waterman, A. Clark (Eds.),
Computational Methods for SNPs and Haplotype Infer-
ence. IX, 153 pages. 2004. (Subseries LNBI).

Vol. 2982: N. Wakamiya, M. Solarski, J. Sterbenz (Eds.),
Active Networks. X1, 308 pages. 2004.

Vol. 2981: C. Miiller-Schloer, T. Ungerer, B. Bauer (Eds.),
Organic and Pervasive Computing — ARCS 2004. XI, 339
pages. 2004.

Vol. 2980: A. Blackwell, K. Marriott, A. Shimojima (Eds.),
Diagrammatic Representation and Inference. XV, 448
pages. 2004. (Subseries LNAI).

Vol. 2979: L. Stoica, Stateless Core: A Scalable Approach
for Quality of Service in the Internet. XVI, 219 pages.
2004.

Vol. 2978: R. Groz, R.M. Hierons (Eds.), Testing of Com-
municating Systems. XII, 225 pages. 2004.

Vol. 2977: G. Di Marzo Serugendo, A. Karageorgos, O.F.
Rana, F. Zambonelli (Eds.), Engineering Self-Organising
Systems. X, 299 pages. 2004. (Subseries LNAI).

Vol. 2976: M. Farach-Colton (Ed.), LATIN 2004: Theo-
retical Informatics. XV, 626 pages. 2004.

Vol. 2973: Y. Lee, J. Li, K.-Y. Whang, D. Lee (Eds.),
Database Systems for Advanced Applications. XXIV, 925
pages. 2004.

Vol. 2972: R. Monroy, G. Arroyo-Figueroa, L.E. Sucar, H.
Sossa (Eds.), MICAI 2004: Advances in Artificial Intelli-
gence. XVII, 923 pages. 2004. (Subseries LNAI).

Vol. 2971: J.1. Lim, D.H. Lee (Eds.), Information Security
and Cryptology -ICISC 2003. XI, 458 pages. 2004.

Vol. 2970: F. Ferndndez Rivera, M. Bubak, A. G6mez Tato,
R. Doallo (Eds.), Grid Computing. XI, 328 pages. 2004.

Vol. 2968: J. Chen, S. Hong (Eds.), Real-Time and Em-
bedded Computing Systems and Applications. XIV, 620
pages. 2004.

Vol. 2967: S. Melnik, Generic Model Management. XX,
238 pages. 2004.

Vol. 2966: F.B. Sachse, Computational Cardiology. X VIII,
322 pages. 2004.

Vol. 2965: M.C. Calzarossa, E. Gelenbe, Performance
Tools and Applications to Networked Systems. VIII, 385
pages. 2004.

Vol. 2964: T. Okamoto (Ed.), Topics in Cryptology — CT-
RSA 2004. XI, 387 pages. 2004.

Vol. 2963: R. Sharp, Higher Level Hardware Synthesis.
XVI, 195 pages. 2004.

Vol. 2962: S. Bistarelli, Semirings for Soft Constraint
Solving and Programming. XII, 279 pages. 2004.

Vol. 2961: P. Eklund (Ed.), Concept Lattices. IX, 411
pages. 2004. (Subseries LNAI).

Vol. 2960: P.D. Mosses (Ed.), CASL Reference Manual.
XVII, 528 pages. 2004.

Vol. 2959: R. Kazman, D. Port (Eds.), COTS-Based Soft-
ware Systems. XIV, 219 pages. 2004.

Vol. 2958: L. Rauchwerger (Ed.), Languages and Compil-
ers for Parallel Computing. XI, 556 pages. 2004.

Vol. 2957: P. Langendoerfer, M. Liu, I. Matta, V. Tsaous-
sidis (Eds.), Wired/Wireless Internet Communications.
XI, 307 pages. 2004.

Vol. 2956: A. Dengel, M. Junker, A. Weisbecker (Eds.),
Reading and Learning. XII, 355 pages. 2004.

Vol. 2954: F. Crestani, M. Dunlop, S. Mizzaro (Eds.), Mo-
bile and Ubiquitous Information Access. X, 299 pages.
2004.

Vol. 2953: K. Konrad, Model Generation for Natural Lan-
guage Interpretation and Analysis. XIII, 166 pages. 2004.
(Subseries LNAI).

Vol. 2952: N. Guelfi, E. Astesiano, G. Reggio (Eds.), Sci-
entific Engineering of Distributed Java Applications. X,
157 pages. 2004.

Vol. 2951: M. Naor (Ed.), Theory of Cryptography. XI,
523 pages. 2004.

Vol. 2949: R. De Nicola, G. Ferrari, G. Meredith (Eds.),
Coordination Models and Languages. X, 323 pages. 2004.

Vol. 2948: G.L. Mullen, A. Poli, H. Stichtenoth (Eds.),
Finite Fields and Applications. VIII, 263 pages. 2004.

Vol. 2947: F. Bao, R. Deng, J. Zhou (Eds.), Public Key
Cryptography — PKC 2004. X1, 455 pages. 2004.

Vol. 2946: R. Focardi, R. Gorrieri (Eds.), Foundations of
Security Analysis and Design II. VII, 267 pages. 2004.

Vol. 2943: J. Chen, J. Reif (Eds.), DNA Computing. X,
225 pages. 2004.
Vol. 2941: M. Wirsing, A. Knapp, S. Balsamo (Eds.), Rad-

ical Innovations of Software and Systems Engineering in
the Future. X, 359 pages. 2004.

Vol. 2940: C. Lucena, A. Garcia, A. Romanovsky, J. Cas-
tro, P.S. Alencar (Eds.), Software Engineering for Multi-
Agent Systems II. XTI, 279 pages. 2004.

Vol. 2939: T. Kalker, 1J. Cox, Y.M. Ro (Eds.), Digital
Watermarking. XII, 602 pages. 2004.

Vol. 2937: B. Steffen, G. Levi (Eds.), Verification, Model
Checking, and Abstract Interpretation. XI, 325 pages.
2004.



Table of Contents

The State-of-the-Art in Human-Computer Interaction
Nicu Sebe, Michael S. Lew, and Thomas S. Huang .......................... 1

Invited Presentation

Practical Interface Experiments with Implant Technology
Kevin Warwick and Mark GassOm...........u.uuueiiiiiiiiiiiniannaan.. 7

Human-Robot Interaction

Motivational System for Human-Robot Interaction
Xiao Huang and Juyang Weng...... ..o, 17

Real-Time Person Tracking and Pointing Gesture Recognition
for Human-Robot Interaction
Kai Nickel and Rainer Stiefelhagen ...... ... .. ... i i, 28

A Vision-Based Gestural Guidance Interface for Mobile Robotic Platforms
Vincent Paquin and Paul Cohen .............ooouuiiiiiiiiiiininnnanns 39

Gesture Recognition and Body Tracking

Virtual Touch Screen for Mixed Reality
Martin Tosas and Bai Li . ... ... 48

Typical Sequences Extraction and Recognition
Gengyu Ma and Xueyin Lin ... ..o 60

Arm-Pointer: 3D Pointing Interface for Real-World Interaction
Eiichi Hosoya, Hidenori Sato, Miki Kitabata, Ikuo Harada,
Hisao Nojima, and Akira Onozawa ...........couuiueiiieeniienirnninenns 72

Hand Gesture Recognition in Camera-Projector System
Attila Licsdr and Tamds Szir@nyi . ......cooone et 83

Authentic Emotion Detection in Real-Time Video
Yafei Sun, Nicu Sebe, Michael S. Lew, and Theo Gevers................... 94

Hand Pose Estimation Using Hierarchical Detection
B. Stenger, A. Thayananthan, P.H.S. Torr, and R. Cipolla ............... 105



X Table of Contents

Systems

Exploring Interactions Specific to Mixed Reality 3D Modeling Systems
Lucian Andrei Gheorghe, Yoshihiro Ban, and Kuniaki Uehara............. 117

3D Digitization of a Hand-Held Object with a Wearable Vision Sensor
Sotaro Tsukizawa, Kazuhiko Sumi, and Takashi Matsuyama .............. 129

Location-Based Information Support System Using Multiple Cameras

and LED Light Sources with the Compact Battery-Less Information

Terminal (CoBIT)

Tkuko Shimizu Okatani and Nishimura Takuichi........................... 142

Djinn: Interaction Framework for Home Environment
Using Speech and Vision
Jan Kleindienst, Tomds Macek, Ladislav Serédi, and Jan Sedivij .......... 153

A Novel Wearable System for Capturing User View Images
Hirotake Yamazoe, Akira Utsumi, Nobuji Tetsutani,
and Masahiko Yachida. ....... ... 165

An AR Human Computer Interface for Object Localization
in a Cognitive Vision Framework
Hannes Siegl, Gerald Schweighofer, and Azel Pinz ........................ 176

Face and Head

EM Enhancement of 3D Head Pose Estimated by Perspective Invariance
Jian-Gang Wang, Eric Sung, and Ronda Venkateswarlu .................. 187

Multi-View Face Image Synthesis Using Factorization Model
Yangzhou Du and Xueyin Lin ......... ... i, 200

Pose Invariant Face Recognition Using Linear Pose Transformation
in Feature Space
Hyung-Soo Lee and Daijin Kim ..., 211

Model-Based Head and Facial Motion Tracking
F. Dornaika and J. ARlberg .. ... .. ... i 221

Author Index ... 233



The State-of-the-Art
in Human-Computer Interaction

Nicu Sebe!, Michael S. Lew?, and Thomas S. Huang®

! Faculty of Science, University of Amsterdam, The Netherlands
2 LIACS Media Lab, Leiden University, The Netherlands
3 Beckman Institute, University of Illinois at Urbana-Champaign, USA

Human computer interaction (HCI) lies at the crossroads of many scientific ar-
eas including artificial intelligence, computer vision, face recognition, motion
tracking, etc. In recent years there has been a growing interest in improving all
aspects of the interaction between humans and computers. It is argued that to
truly achieve effective human-computer intelligent interaction (HCII), there is
a need for the computer to be able to interact naturally with the user, similar
to the way human-human interaction takes place.

Humans interact with each other mainly through speech, but also through
body gestures, to emphasize a certain part of the speech and display of emotions.
As a consequence, the new interface technologies are steadily driving toward
accommodating information exchanges via the natural sensory modes of sight,
sound, and touch. In face-to-face exchange, humans employ these communication
paths simultaneously and in combination, using one to complement and enhance
another. The exchanged information is largely encapsulated in this natural, mul-
timodal format. Typically, conversational interaction bears a central burden in
human communication, with vision, gaze, expression, and manual gesture often
contributing critically, as well as frequently embellishing attributes such as emo-
tion, mood, attitude, and attentiveness. But the roles of multiple modalities and
their interplay remain to be quantified and scientifically understood. What is
needed is a science of human-computer communication that establishes a frame-
work for multimodal ”language” and ”dialog”, much like the framework we have
evolved for spoken exchange.

Another important aspect is the development of Human-Centered Informa-
tion Systems. The most important issue here is how to achieve synergism be-
tween man and machine. The term ”Human-Centered” is used to emphasize the
fact that although all existing information systems were designed with human
users in mind, many of them are far from being user friendly. What can the
scientific/engineering community do to effect a change for the better?

Information systems are ubiquitous in all human endeavors including scien-
tific, medical, military, transportation, and consumer. Individual users use them
for learning, searching for information (including data mining), doing research
(including visual computing), and authoring. Multiple users (groups of users,
and groups of groups of users) use them for communication and collaboration.
And either single or multiple users use them for entertainment. An information
system consists of two components: Computer (data/knowledge base, and infor-
mation processing engine), and humans. It is the intelligent interaction between

N. Sebe et al. (Eds.): HCI/ECCV 2004, LNCS 3058, pp. 1-6, 2004.
© Springer-Verlag Berlin Heidelberg 2004



2 Nicu Sebe et al.

the two that we are addressing. We aim to identify the important research issues,
and to ascertain potentially fruitful future research directions. Furthermore, we
shall discuss how an environment can be created which is conducive to carrying
out such research.

In many important HCI applications such as computer aided tutoring and
learning, it is highly desirable (even mandatory) that the response of the com-
puter take into account the emotional or cognitive state of the human user.
Emotions are displayed by visual, vocal, and other physiological means. There is
a growing amount of evidence showing that emotional skills are part of what is
called “intelligence” [1, 2]. Computers today can recognize much of what is said,
and to.some extent, who said it. But, they are almost completely in the dark
when it comes to how things are said, the affective channel of information. This
is true not only in speech, but also in visual communications despite the fact that
facial expressions, posture, and gesture communicate some of the most critical
information: how people feel. Affective communication explicitly considers how
emotions can be recognized and expressed during human-computer interaction.

In most cases today, if you take a human-human interaction, and replace one
of the humans with a computer, then the affective communication vanishes. Fur-
thermore, it is not because people stop communicating affect - certainly we have
all seen a person expressing anger at his machine. The problem arises because
the computer has no ability to recognize if the human is pleased, annoyed, inter-
ested, or bored. Note that if a human ignored this information, and continued
babbling long after we had yawned, we would not consider that person very in-
telligent. Recognition of emotion is a key component of intelligence. Computers
are presently affect-impaired.

Furthermore, if you insert a computer (as a channel of communication) be-
tween two or more humans, then the affective bandwidth may be greatly reduced.
Email may be the most frequently used means of electronic communication, but
typically all of the emotional information is lost when our thoughts are converted
to the digital media.

Research is therefore needed for new ways to communicate affect through
computer-mediated environments. Computer-mediated communication today al-
most always has less affective bandwidth than ”being there, face-to-face”. The
advent of affective wearable computers, which could help amplify affective infor-
mation as perceived from a person’s physiological state, are but one possibility
for changing the nature of communication.

The papers in the proceedings present specific aspects of the technologies
that support human-computer interaction. Most of the authors are computer
vision researchers whose work is related to human-computer interaction.

The paper by Warwick and Gasson [3] discusses the efficacy of a direct con-
nection between the human nervous system and a computer network. The au-
thors give an overview of the present state of neural implants and discuss the
possibilities regarding such implant technology as a general purpose human-
computer interface for the future.
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Human-robot interaction (HRI) has recently drawn increased attention. Au-
tonomous mobile robots can recognize and track a user, understand his verbal
commands, and take actions to serve him. A major reason that makes HRI
distinctive from traditional HCI is that robots can not only passively receive
information from environment but also make decisions and actively change the
environment. An interesting approach in this direction is presented by Huang
and Weng [4]. Their paper presents a motivational system for HRI which inte-
grates novelty and reinforcement learning. The robot develops its motivational
system through its interactions with the world and the trainers. A vision-based
gestural guidance interface for mobile robotic platforms is presented by Paquin
and Cohen [5]. The interface controls the motion of the robot by using a set of
predefined static and dynamic hand gestures inspired by the marshaling code.
Images captured by an on-board camera are processed in order to track the oper-
ator’s hand and head. A similar approach is taken by Nickel and Stiefelhagen [6].
Given the images provided by a calibrated stereo-camera, color and disparity in-
formation are integrated into a multi-hypotheses tracking framework in order to
find the 3D positions of the respective body parts. Based on the motion of the
hands, an HMM-based approach is applied to recognize pointing gestures.

Mixed reality (MR) opens a new direction for human-computer interaction.
Combined with computer vision techniques, it is possible to create advanced
input devices. Such a device is presented by Tosas and Li [7]. They describe
a virtual keypad application which illustrates the virtual touch screen interface
idea. Visual tracking and interpretation of the user’s hand and finger motion al-
lows the detection of key presses on the virtual touch screen. An interface tailored
to create a design-oriented realistic MR workspace is presented by Gheorghe, et
al. [8]. An augmented reality human computer interface for object localization
is presented by Siegl, et al. [9]. A 3D pointing interface that can perform 3D
recognition of arm pointing direction is proposed by Hosoya, et al. [10]. A hand
gesture recognition system is also proposed by Licsar and Szirdnyi (1 1]. A hand
pose estimation approach is discussed by Stenger, et al. [12]. They present an
analysis of the design of classifiers for use in a more general hierarchical object
recognition approach.

The current down-sizing of computers and sensory devices allows humans to
wear these devices in a manner similar to clothes. One major direction of wear-
able computing research is to smartly assist humans in daily life. Yamazoe, et
al. [13] propose a body attached system to capture audio and visual information
corresponding to user experience. This data contains significant information for
recording/analyzing human activities and can be used in a wide range of appli-
cations such as digital diary or interaction analysis. Another wearable system is
presented by Tsukizawa, et al. [14].

3D head tracking in a video sequence has been recognized as an essential
prerequisite for robust facial expression/emotion analysis, face recognition and
model-based coding. The paper by Dornaika and Ahlberg [15] presents a system
for real-time tracking of head and facial motion using 3D deformable models.
A similar system is presented by Sun, et al [16]. Their goal is to use their real-
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time tracking system to recognize authentic facial expressions. A pose invariant
face recognition approach is proposed by Lee and kim [17]. A 3D head pose esti-
mation approach is proposed by Wang, et al [18]. They present a new method for
computing the head pose by using projective invariance of the vanishing point.
A multi-view face image synthesis using a factorization model is introduced by
Du and Lin [19]. The proposed method can be applied to a several HCI areas such
as view independent face recognition or face animation in a virtual environment.

The emerging idea of ambient intelligence is a new trend in human-computer
interaction. An ambient intelligence environment is sensitive to the presence of
people and responsive to their needs. The environment will be capable of greet-
ing us when we get home, of judging our mood and adjusting our environment
to reflect it. Such an environment is still a vision but it is one that struck a chord
in the minds of researchers around the world and become the subject of several
major industry initiatives. One such initiative is presented by Kleindienst, et
al. [20]. They use speech recognition and computer vision to model new gen-
eration of interfaces in the residential environment. An important part of such
a system is the localization module. A possible implementation of this module
is proposed by Okatani and Takuichi [21]. Another important part of an ambi-
ent intelligent system is the extraction of typical actions performed by the user.
A solution to this problem is provided by Ma and Lin [22].

Human-computer interaction is a particularly wide area which involves ele-
ments from diverse areas such as psychology, ergonomics, engineering, artificial
intelligence, databases, etc. This proceedings represents a snapshot of the state
of the art in human computer interaction with an emphasis on intelligent interac-
tion via computer vision, artificial intelligence, and pattern recognition method-
ology. Our hope is that in the not too distant future the research community will
have made significant strides in the science of human-computer interaction, and
that new paradigms will emerge which will result in natural interaction between
humans, computers, and the environment.
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