Lecture Notes in Artificial Intelligence 4562
Edited by J. G. Carbonell and J. Siekmann

Subseries of Lecture Notes in Computer Science



Don Harris (Ed.)

Engineering Psychology
and Cognitive Ergonomics

7th International Conference, EPCE 2007
Held as Part of HCI International 2007
Beijing, China, July 22-27, 2007
Proceedings

@ Springer



Series Editors

Jaime G. Carbonell, Carnegie Mellon University, Pittsburgh, PA, USA
Jorg Siekmann, University of Saarland, Saarbriicken, Germany

Volume Editor

Don Harris

Cranfield University

School of Engineering

Department of Human Factors

Cranfield, Bedford MK43 OAL, United Kingdom
E-mail: d.harris @cranfield.ac.de

Library of Congress Control Number: Applied for

CR Subject Classification (1998): 1.2.0, 1.2, H.5, H.1.2, H.3, H.4.2, 1.6, J.2-3
LNCS Sublibrary: SL 7 — Artificial Intelligence

ISSN 0302-9743
ISBN-10 3-540-73330-2 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-73330-0 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media
springer.com

© Springer-Verlag Berlin Heidelberg 2007
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12082889 06/3180 543210



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:

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
Constantine 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
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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
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 Holger Luczak, Germany
Pascale Carayon, USA Aura C. Matias, Philippines
Barbara G.F. Cohen, USA Kyung (Ken) Park, Korea
Wolfgang Friesdorf, Germany Michelle Robertson, USA
Martin Helander, Singapore Steven L. Sauter, USA
Ben-Tzion Karsh, USA Dominique L. Scapin, France
Waldemar Karwowski, USA Michael J. Smith, USA

Peter Kern, Germany Naomi Swanson, USA
Danuta Koradecka, Poland Peter Vink, The Netherlands
Kari Lindstrom, Finland John Wilson, UK

Human Interface and the Management of Information

Program Chair: Michael J. Smith

Lajos Balint, Hungary Robert Proctor, USA
Gunilla Bradley, Sweden Youngho Rhee, Korea
Hans-Jorg Bullinger, Germany Anxo Cereijo Roibds, UK
Alan H.S. Chan, Hong Kong Francois Sainfort, USA
Klaus-Peter Fahnrich, Germany Katsunori Shimohara, Japan
Michitaka Hirose, Japan Tsutomu Tabe, Japan
Yoshinori Horie, Japan Alvaro Taveira, USA
Richard Koubek, USA Kim-Phuong L. Vu, USA
Yasufumi Kume, Japan Tomio Watanabe, Japan

Mark Lehto, USA Sakae Yamamoto, Japan
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Jiye Mao, P.R. China Hidekazu Yoshikawa, Japan
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
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Sheue-Ling Hwang, Taiwan P.L. Patrick Rau, P.R. China
Yong Gu Ji, Korea Andrew Sears, USA
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Jonathan Lazar, USA Wenli Zhu, P.R. China
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Program Chair: Don Harris
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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
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George Paparoulis, Maria Bouhli, Stavroula Ntoa and George Margetis.

Constantine Stephanidis
General Chair, HCI International 2007



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



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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