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Foreword

The 12th International Conference on Human-Computer Interaction, HCI Interna-
tional 2007, was held in Beijing, P.R. China, 22-27 July 2007, jointly with the
Symposium on Human Interface (Japan) 2007, the 7th International Conference on
Engineering Psychology and Cognitive Ergonomics, the 4th International Conference
on Universal Access in Human-Computer Interaction, the 2nd International Confer-
ence on Virtual Reality, the 2nd International Conference on Usability and Interna-
tionalization, the 2nd International Conference on Online Communities and Social
Computing, the 3rd International Conference on Augmented Cognition, and the 1st
International Conference on Digital Human Modeling.

A total of 3403 individuals from academia, research institutes, industry and
governmental agencies from 76 countries submitted contributions, and 1681 papers,
judged to be of high scientific quality, were included in the program. These papers
address the latest research and development efforts and highlight the human aspects
of design and use of computing systems. The papers accepted for presentation thor-
oughly cover the entire field of Human-Computer Interaction, addressing major ad-
vances in knowledge and effective use of computers in a variety of application areas.

This volume, edited by Randall Shumaker, contains papers in the thematic area of
Virtual Reality, addressing the following major topics:

3D Rendering and Visualization

Interacting and Navigating in Virtual and Augmented Environments
Industrial Applications of Virtual Reality

Health, Cultural, Educational and Entertainment Applications

The remaining volumes of the HCI International 2007 proceedings are:

e Volume 1, LNCS 4550, Interaction Design and Usability, edited by Julie A. Jacko

e Volume 2, LNCS 4551, Interaction Platforms and Techniques, edited by Julie A.
Jacko

e Volume 3, LNCS 4552, HCI Intelligent Multimodal Interaction Environments,
edited by Julie A. Jacko

e Volume 4, LNCS 4553, HCI Applications and Services, edited by Julie A. Jacko

e Volume 5, LNCS 4554, Coping with Diversity in Universal Access, edited by
Constantine Stephanidis

e Volume 6, LNCS 4555, Universal Access to Ambient Interaction, edited by Con-
stantine Stephanidis

e Volume 7, LNCS 4556, Universal Access to Applications and Services, edited by
Constantine Stephanidis

e Volume 8, LNCS 4557, Methods, Techniques and Tools in Information Design,
edited by Michael J. Smith and Gavriel Salvendy

e Volume 9, LNCS 4558, Interacting in Information Environments, edited by Mi-
chael J. Smith and Gavriel Salvendy
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edited by Don Harris

e Volume 15, LNCS 4564, Online Communities and Social Computing, edited by

Douglas Schuler

e Volume 16, LNAI 4565, Foundations of Augmented Cognition 3rd Edition, edited

Volume 10, LNCS 4559, HCI and Culture, edited by Nuray Aykin
Volume 11, LNCS 4560, Global and Local User Interfaces, edited by Nuray Aykin
Volume 12, LNCS 4561, Digital Human Modeling, edited by Vincent G. Duffy

Volume 13, LNAI 4562, Engineering Psychology and Cognitive Ergonomics,

by Dylan D. Schmorrow and Leah M. Reeves

e Volume 17, LNCS 4566, Ergonomics and Health Aspects of Work with Com-
puters, edited by Marvin J. Dainoff

I would like to thank the Program Chairs and the members of the Program Boards
of all Thematic Areas, listed below, for their contribution to the highest scientific

quality and the overall success of the HCI International 2007 Conference.

Ergonomics and Health Aspects of Work with Computers

Program Chair: Marvin J. Dainoff

Arne Aaras, Norway
Pascale Carayon, USA
Barbara G.F. Cohen, USA

Wolfgang Friesdorf, Germany

Martin Helander, Singapore
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Peter Kern, Germany
Danuta Koradecka, Poland
Kari Lindstrom, Finland

Holger Luczak, Germany
Aura C. Matias, Philippines
Kyung (Ken) Park, Korea
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Naomi Swanson, USA

Peter Vink, The Netherlands
John Wilson, UK

Human Interface and the Management of Information

Program Chair: Michael J. Smith

Lajos Balint, Hungary
Gunilla Bradley, Sweden

Hans-Jorg Bullinger, Germany

Alan H.S. Chan, Hong Kong

Klaus-Peter Fahnrich, Germany

Michitaka Hirose, Japan
Yoshinori Horie, Japan
Richard Koubek, USA
Yasufumi Kume, Japan
Mark Lehto, USA

Jiye Mao, P.R. China

Robert Proctor, USA
Youngho Rhee, Korea
Anxo Cereijo Roibds, UK
Francois Sainfort, USA
Katsunori Shimohara, Japan
Tsutomu Tabe, Japan
Alvaro Taveira, USA
Kim-Phuong L. Vu, USA
Tomio Watanabe, Japan
Sakae Yamamoto, Japan
Hidekazu Yoshikawa, Japan
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Fiona Nah, USA Li Zheng, P.R. China
Shogo Nishida, Japan Bernhard Zimolong, Germany
Leszek Pacholski, Poland

Human-Computer Interaction

Program Chair: Julie A. Jacko

Sebastiano Bagnara, Italy V. Kathlene Leonard, USA
Jianming Dong, USA Chang S. Nam, USA

John Eklund, Australia Anthony F. Norcio, USA
Xiaowen Fang, USA Celestine A. Ntuen, USA
Sheue-Ling Hwang, Taiwan P.L. Patrick Rau, P.R. China
Yong Gu Ji, Korea Andrew Sears, USA

Steven J. Landry, USA Holly Vitense, USA
Jonathan Lazar, USA Wenli Zhu, P.R. China

Engineering Psychology and Cognitive Ergonomics

Program Chair: Don Harris

Kenneth R. Boff, USA Nicolas Marmaras, Greece

Guy Boy, France David Morrison, Australia
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In addition to the members of the Program Boards above, I also wish to thank the
following volunteer external reviewers: Kelly Hale, David Kobus, Amy Kruse, Cali
Fidopiastis and Karl Van Orden from the USA, Mark Neerincx and Marc Grootjen
from the Netherlands, Wilhelm Kincses from Germany, Ganesh Bhutkar and Mathura
Prasad from India, Frederick Li from the UK, and Dimitris Grammenos, Angeliki
Kastrinaki, Iosif Klironomos, Alexandros Mourouzis, and Stavroula Ntoa from
Greece.

This conference could not have been possible without the continuous support and
advise of the Conference Scientific Advisor, Prof. Gavriel Salvendy, as well as the
dedicated work and outstanding efforts of the Communications Chair and Editor of
HCI International News, Abbas Moallem, and of the members of the Organizational
Board from P.R. China, Patrick Rau (Chair), Bo Chen, Xiaolan Fu, Zhibin Jiang,
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HCI International 2007 Conference the members of the Human Computer Interaction
Laboratory of ICS-FORTH, and in particular Margherita Antona, Maria Pitsoulaki,
George Paparoulis, Maria Bouhli, Stavroula Ntoa and George Margetis.

Constantine Stephanidis
General Chair, HCI International 2007



HCI International 2009

The 13th International Conference on Human-Computer Interaction, HCI Interna-
tional 2009, will be held jointly with the affiliated Conferences in San Diego, Califor-
nia, USA, in the Town and Country Resort & Convention Center, 19-24 July 2009. It
will cover a broad spectrum of themes related to Human Computer Interaction, in-
cluding theoretical issues, methods, tools, processes and case studies in HCI design,
as well as novel interaction techniques, interfaces and applications. The proceedings
will be published by Springer. For more information, please visit the Conference
website: http://www.hcii2009.org/

General Chair

Professor Constantine Stephanidis
ICS-FORTH and University of Crete
Heraklion, Crete, Greece

Email: program@hcii2009.org
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I would like to thank all the reviewers and the contributors, who put so much effort
into producing excellent papers from which to select. I would also like to particularly
acknowledge Prof. Kay Stanney, Dr. Lawrence Rosenblum, Dr. Dylan Schmorrow
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