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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 Don Harris, contains papers in the thematic area of Engi-
neering Psychology and Cognitive Ergonomics, addressing the following major  
topics: 

• Cognitive and Affective Issues in User Interface Design  
• Cognitive Workload and Human Performance 
• Cognitive Modeling and Measuring 
• Safety Critical Applications and Systems 

 
The remaining volumes of the HCI International 2007 proceedings are: 

• Volume 1, LNCS 4550, Interaction Design and Usability, edited by Julie A. Jacko 
• Volume 2, LNCS 4551, Interaction Platforms and Techniques, edited by Julie A. 

Jacko 
• Volume 3, LNCS 4552, HCI Intelligent Multimodal Interaction Environments, 

edited by Julie A. Jacko 
• Volume 4, LNCS 4553, HCI Applications and Services, edited by Julie A. Jacko 
• Volume 5, LNCS 4554, Coping with Diversity in Universal Access, edited by 

Constantine Stephanidis 
• Volume 6, LNCS 4555, Universal Access to Ambient Interaction, edited by  

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

Constantine Stephanidis 
• Volume 8, LNCS 4557, Methods, Techniques and Tools in Information Design, 

edited by Michael J. Smith and Gavriel Salvendy 
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• Volume 9, LNCS 4558, Interacting in Information Environments, edited by  
Michael J. Smith and Gavriel Salvendy 

• 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 14, LNCS 4563, Virtual Reality, edited by Randall Shumaker 
• Volume 15, LNCS 4564, Online Communities and Social Computing, edited by 

Douglas Schuler  
• Volume 16, LNAI 4565, Foundations of Augmented Cognition 3rd Edition, edited 

by Dylan D. Schmorrow and Leah M. Reeves 
• 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 
Ben-Tzion Karsh, USA 
Waldemar Karwowski, USA 
Peter Kern, Germany 
Danuta Koradecka, Poland 
Kari Lindstrom, Finland 

Holger Luczak, Germany 
Aura C. Matias, Philippines 
Kyung (Ken) Park, Korea 
Michelle Robertson, USA 
Steven L. Sauter, USA 
Dominique L. Scapin, France 
Michael J. Smith, USA 
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-Jörg Bullinger, Germany 
Alan H.S. Chan, Hong Kong 
Klaus-Peter Fähnrich, Germany 
Michitaka Hirose, Japan 
Yoshinori Horie, Japan 
Richard Koubek, USA 
Yasufumi Kume, Japan 
Mark Lehto, USA 

Robert Proctor, USA 
Youngho Rhee, Korea 
Anxo Cereijo Roibás, UK 
Francois Sainfort, USA 
Katsunori Shimohara, Japan 
Tsutomu Tabe, Japan 
Alvaro Taveira, USA 
Kim-Phuong L. Vu, USA 
Tomio Watanabe, Japan 
Sakae Yamamoto, Japan 
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Jiye Mao, P.R. China 
Fiona Nah, USA 
Shogo Nishida, Japan 
Leszek Pacholski, Poland 

Hidekazu Yoshikawa, Japan 
Li Zheng, P.R. China 
Bernhard Zimolong, Germany 

Human-Computer Interaction  
 

Program Chair: Julie A. Jacko 

Sebastiano Bagnara, Italy 
Jianming Dong, USA 
John Eklund, Australia 
Xiaowen Fang, USA 
Sheue-Ling Hwang, Taiwan 
Yong Gu Ji, Korea 
Steven J. Landry, USA 
Jonathan Lazar, USA 

V. Kathlene Leonard, USA 
Chang S. Nam, USA 
Anthony F. Norcio, USA 
Celestine A. Ntuen, USA 
P.L. Patrick Rau, P.R. China 
Andrew Sears, USA 
Holly Vitense, USA 
Wenli Zhu, P.R. China 

Engineering Psychology and Cognitive Ergonomics 

Program Chair: Don Harris 

Kenneth R. Boff, USA 
Guy Boy, France 
Pietro Carlo Cacciabue, Italy 
Judy Edworthy, UK 
Erik Hollnagel, Sweden 
Kenji Itoh, Japan 
Peter G.A.M. Jorna, The Netherlands 
Kenneth R. Laughery, USA 

Nicolas Marmaras, Greece 
David Morrison, Australia 
Sundaram Narayanan, USA 
Eduardo Salas, USA 
Dirk Schaefer, France 
Axel Schulte, Germany 
Neville A. Stanton, UK 
Andrew Thatcher, South Africa 

Universal Access in Human-Computer Interaction 

Program Chair: Constantine Stephanidis 

Julio Abascal, Spain 
Ray Adams, UK 
Elizabeth Andre, Germany 
Margherita Antona, Greece 
Chieko Asakawa, Japan 
Christian Bühler, Germany 
Noelle Carbonell, France 
Jerzy Charytonowicz, Poland 
Pier Luigi Emiliani, Italy 
Michael Fairhurst, UK 

Zhengjie Liu, P.R. China 
Klaus Miesenberger, Austria 
John Mylopoulos, Canada 
Michael Pieper, Germany 
Angel Puerta, USA 
Anthony Savidis, Greece 
Andrew Sears, USA 
Ben Shneiderman, USA 
Christian Stary, Austria 
Hirotada Ueda, Japan 
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Gerhard Fischer, USA 
Jon Gunderson, USA 
Andreas Holzinger, Austria 
Arthur Karshmer, USA 
Simeon Keates, USA 
George Kouroupetroglou, Greece 
Jonathan Lazar, USA 
Seongil Lee, Korea 

Jean Vanderdonckt, Belgium 
Gregg Vanderheiden, USA 
Gerhard Weber, Germany 
Harald Weber, Germany 
Toshiki Yamaoka, Japan 
Mary Zajicek, UK 
Panayiotis Zaphiris, UK 

Virtual Reality 

Program Chair: Randall Shumaker 

Terry Allard, USA 
Pat Banerjee, USA 
Robert S. Kennedy, USA 
Heidi Kroemker, Germany 
Ben Lawson, USA 
Ming Lin, USA 
Bowen Loftin, USA 
Holger Luczak, Germany 
Annie Luciani, France 
Gordon Mair, UK 

Ulrich Neumann, USA 
Albert "Skip" Rizzo, USA 
Lawrence Rosenblum, USA 
Dylan Schmorrow, USA 
Kay Stanney, USA 
Susumu Tachi, Japan 
John Wilson, UK 
Wei Zhang, P.R. China 
Michael Zyda, USA 

Usability and Internationalization 

Program Chair: Nuray Aykin 

Genevieve Bell, USA 
Alan Chan, Hong Kong 
Apala Lahiri Chavan, India 
Jori Clarke, USA 
Pierre-Henri Dejean, France 
Susan Dray, USA 
Paul Fu, USA 
Emilie Gould, Canada 
Sung H. Han, South Korea 
Veikko Ikonen, Finland 
Richard Ishida, UK 
Esin Kiris, USA 
Tobias Komischke, Germany 
Masaaki Kurosu, Japan 
James R. Lewis, USA 

Rungtai Lin, Taiwan 
Aaron Marcus, USA 
Allen E. Milewski, USA 
Patrick O'Sullivan, Ireland 
Girish V. Prabhu, India 
Kerstin Röse, Germany 
Eunice Ratna Sari, Indonesia 
Supriya Singh, Australia 
Serengul Smith, UK 
Denise Spacinsky, USA 
Christian Sturm, Mexico 
Adi B. Tedjasaputra, Singapore 
Myung Hwan Yun, South Korea 
Chen Zhao, P.R. China 
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Online Communities and Social Computing 

Program Chair: Douglas Schuler 

Chadia Abras, USA 
Lecia Barker, USA 
Amy Bruckman, USA 
Peter van den Besselaar,  

The Netherlands 
Peter Day, UK 
Fiorella De Cindio, Italy 
John Fung, P.R. China 
Michael Gurstein, USA 
Tom Horan, USA 
Piet Kommers, The Netherlands 
Jonathan Lazar, USA 

Stefanie Lindstaedt, Austria 
Diane Maloney-Krichmar, USA 
Isaac Mao, P.R. China 
Hideyuki Nakanishi, Japan 
A. Ant Ozok, USA 
Jennifer Preece, USA 
Partha Pratim Sarker, Bangladesh 
Gilson Schwartz, Brazil 
Sergei Stafeev, Russia 
F.F. Tusubira, Uganda 
Cheng-Yen Wang, Taiwan 

Augmented Cognition 

Program Chair: Dylan D. Schmorrow 

Kenneth Boff, USA 
Joseph Cohn, USA 
Blair Dickson, UK 
Henry Girolamo, USA 
Gerald Edelman, USA 
Eric Horvitz, USA 
Wilhelm Kincses, Germany 
Amy Kruse, USA 
Lee Kollmorgen, USA 
Dennis McBride, USA 

Jeffrey Morrison, USA 
Denise Nicholson, USA 
Dennis Proffitt, USA 
Harry Shum, P.R. China 
Kay Stanney, USA 
Roy Stripling, USA 
Michael Swetnam, USA 
Robert Taylor, UK 
John Wagner, USA 

Digital Human Modeling 

Program Chair: Vincent G. Duffy 

Norm Badler, USA 
Heiner Bubb, Germany 
Don Chaffin, USA 
Kathryn Cormican, Ireland 
Andris Freivalds, USA 
Ravindra Goonetilleke, Hong Kong 
Anand Gramopadhye, USA 
Sung H. Han, South Korea 
Pheng Ann Heng, Hong Kong 
Dewen Jin, P.R. China 
Kang Li, USA 

Zhizhong Li, P.R. China 
Lizhuang Ma, P.R. China 
Timo Maatta, Finland 
J. Mark Porter, UK 
Jim Potvin, Canada 
Jean-Pierre Verriest, France 
Zhaoqi Wang, P.R. China 
Xiugan Yuan, P.R. China 
Shao-Xiang Zhang, P.R. China 
Xudong Zhang, USA 
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X Foreword 

 

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, 
Congdong Li, Zhenjie Liu, Mowei Shen, Yuanchun Shi, Hui Su, Linyang Sun, Ming 
Po Tham, Ben Tsiang, Jian Wang, Guangyou Xu, Winnie Wanli Yang, Shuping Yi, 
Kan Zhang, and Wei Zho. 

I would also like to thank for their contribution towards the organization of the 
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 
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Preface 

This volume of the proceedings from HCII 2007 contains papers presented at the 7th 
International Conference on Engineering Psychology and Cognitive Ergonomics.  The 
book contains contributions from approaching 250 authors from 18 countries.  It is 
divided into four sections: Cognitive and Affective Issues in User Interface Design; 
Cognitive Workload and Human Performance; Cognitive Modeling and Measuring; 
and Safety Critical Applications and Systems. However, the contributions address a 
wider range of issues, and it has been a challenge to group them into Parts.  

I would like to thank all the authors for their contributions to this book.  It almost 
goes without saying that without their efforts, neither the conference nor this volume 
would have been possible. I would also like to extend my thanks to all the Program 
Board members who contributed their time and effort to the selection and reviewing 
of the papers.  Finally, I must thank Constantine Stephanidis, Gavriel Salvendy and 
the HCII 2007 conference organization team as a whole.  Their organization of the 
conference has been first rate and the effort that they have put in to produce these 
proceedings has been immeasurable.  Without them, none of this would have been 
possible. 

 
Don Harris, Editor 
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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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