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Foreword 

The 13th International Conference on Human–Computer Interaction, HCI Interna-
tional 2009, was held in San Diego, California, USA, July 19–24, 2009, jointly with 
the Symposium on Human Interface (Japan) 2009, the 8th International Conference on 
Engineering Psychology and Cognitive Ergonomics, the 5th International Conference 
on Universal Access in Human–Computer Interaction, the Third International Confer-
ence on Virtual and Mixed Reality, the Third International Conference on Internation-
alization, Design and Global Development, the Third International Conference on 
Online Communities and Social Computing, the 5th International Conference on 
Augmented Cognition, the Second International Conference on Digital Human Model-
ing, and the First International Conference on Human Centered Design.   

A total of 4,348 individuals from academia, research institutes, industry and gov-
ernmental agencies from 73 countries submitted contributions, and 1,397 papers that 
were judged to be of high scientific quality were included in the program. These pa-
pers address the latest research and development efforts and highlight the human as-
pects of the design and use of computing systems. The papers accepted for presenta-
tion thoroughly cover the entire field of human–computer interaction, addressing 
major advances in knowledge and effective use of computers in a variety of applica-
tion areas. 

This volume, edited by Constantine Stephanidis, contains papers in the thematic 
area of Universal Access in Human–Computer Interaction, addressing the following 
major topics: 

• Interaction and Support for People with Sensory Impairments  
• Older Users and Technology  
• Interaction and Support for People with Cognitive Impairments  
• Design Knowledge and Approaches for Accessibility and Universal Access  

 
The remaining volumes of the HCI International 2009 proceedings are: 

• Volume 1, LNCS 5610, Human–Computer Interaction––New Trends (Part I), 
edited by Julie A. Jacko 

• Volume 2, LNCS 5611, Human–Computer Interaction––Novel Interaction 
Methods and Techniques (Part II), edited by Julie A. Jacko 

• Volume 3, LNCS 5612, Human–Computer Interaction––Ambient, Ubiqui-
tous and Intelligent Interaction (Part III), edited by Julie A. Jacko 

• Volume 4, LNCS 5613, Human–Computer Interaction––Interacting in Vari-
ous Application Domains (Part IV), edited by Julie A. Jacko 

• Volume 6, LNCS 5615, Universal Access in Human–Computer  
Interaction––Intelligent and Ubiquitous Interaction Environments (Part II), 
edited by Constantine Stephanidis 



VI Foreword 

• Volume 7, LNCS 5616, Universal Access in Human–Computer  
Interaction––Applications and Services (Part III), edited by Constantine 
Stephanidis  

• Volume 8, LNCS 5617, Human Interface and the Management of  
Information––Designing Information Environments (Part I), edited by  
Michael J. Smith and Gavriel Salvendy 

• Volume 9, LNCS 5618, Human Interface and the Management of  
Information––Information and Interaction (Part II), edited by Gavriel 
Salvendy  and Michael J. Smith 

• Volume 10, LNCS 5619, Human Centered Design, edited by Masaaki Kurosu 
• Volume 11, LNCS 5620, Digital Human Modeling, edited by Vincent G. 

Duffy 
• Volume 12, LNCS 5621, Online Communities and Social Computing, edited 

by A. Ant Ozok and Panayiotis Zaphiris 
• Volume 13, LNCS 5622, Virtual and Mixed Reality, edited by Randall 

Shumaker 
• Volume 14, LNCS 5623, Internationalization, Design and Global Develop-

ment, edited by Nuray Aykin 
• Volume 15, LNCS 5624, Ergonomics and Health Aspects of Work with 

Computers, edited by Ben-Tzion Karsh 
• Volume 16, LNAI 5638, The Foundations of Augmented Cognition: Neuro-

ergonomics and Operational Neuroscience, edited by Dylan Schmorrow, Ivy 
Estabrooke and Marc Grootjen 

• Volume 17, LNAI 5639, Engineering Psychology and Cognitive Ergonomics, 
edited by Don Harris 

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 HCI International 2009. 

Ergonomics and Health Aspects of Work with Computers 

Program Chair: Ben-Tzion Karsh 

Arne Aarås, Norway 
Pascale Carayon, USA 
Barbara G.F. Cohen, USA 
Wolfgang Friesdorf, Germany 
John Gosbee, USA 
Martin Helander, Singapore 
Ed Israelski, USA  
Waldemar Karwowski, USA 
Peter Kern, Germany 
Danuta Koradecka, Poland 
Kari Lindström, Finland 

Holger Luczak, Germany 
Aura C. Matias, Philippines 
Kyung (Ken) Park, Korea 
Michelle M. Robertson, USA 
Michelle L. Rogers, USA 
Steven L. Sauter, USA 
Dominique L. Scapin, France 
Naomi Swanson, USA 
Peter Vink, The Netherlands 
John Wilson, UK 
Teresa Zayas-Cabán, USA 
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Human Interface and the Management of Information 

Program Chair: Michael J. Smith 

Gunilla Bradley, Sweden 
Hans-Jörg Bullinger, Germany 
Alan Chan, Hong Kong 
Klaus-Peter Fähnrich, Germany 
Michitaka Hirose, Japan 
Jhilmil Jain, USA 
Yasufumi Kume, Japan 
Mark Lehto, USA 
Fiona Fui-Hoon Nah, USA 
Shogo Nishida, Japan 
Robert Proctor, USA  
Youngho Rhee, Korea 

Anxo Cereijo Roibás, UK 
Katsunori Shimohara, Japan 
Dieter Spath, Germany 
Tsutomu Tabe, Japan 
Alvaro D. Taveira, USA 
Kim-Phuong L. Vu, USA 
Tomio Watanabe, Japan 
Sakae Yamamoto, Japan 
Hidekazu Yoshikawa, Japan 
Li Zheng, P.R. China 
Bernhard Zimolong, Germany 

Human–Computer Interaction 

Program Chair: Julie A. Jacko 

Sebastiano Bagnara, Italy 
Sherry Y. Chen, UK 
Marvin J. Dainoff, USA 
Jianming Dong, USA 
John Eklund, Australia 
Xiaowen Fang, USA 
Ayse Gurses, USA 
Vicki L. Hanson, UK 
Sheue-Ling Hwang, Taiwan 
Wonil Hwang, Korea 
Yong Gu Ji, Korea 
Steven Landry, USA 

Gitte Lindgaard, Canada 
Chen Ling, USA 
Yan Liu, USA 
Chang S. Nam, USA 
Celestine A. Ntuen, USA 
Philippe Palanque, France 
P.L. Patrick Rau, P.R. China 
Ling Rothrock, USA 
Guangfeng Song, USA 
Steffen Staab, Germany 
Wan Chul Yoon, Korea 
Wenli Zhu, P.R. China 

Engineering Psychology and Cognitive Ergonomics 

Program Chair: Don Harris 

Guy A. Boy, USA 
John Huddlestone, UK 
Kenji Itoh, Japan 
Hung-Sying Jing, Taiwan 
Ron Laughery, USA 
Wen-Chin Li, Taiwan 
James T. Luxhøj, USA  
 

Nicolas Marmaras, Greece 
Sundaram Narayanan, USA 
Mark A. Neerincx, The Netherlands 
Jan M. Noyes, UK 
Kjell Ohlsson, Sweden 
Axel Schulte, Germany 
Sarah C. Sharples, UK 
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Neville A. Stanton, UK 
Xianghong Sun, P.R. China 
Andrew Thatcher, South Africa 

Matthew J.W. Thomas, Australia 
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Universal Access in Human–Computer Interaction 

Program Chair: Constantine Stephanidis 

Julio Abascal, Spain 
Ray Adams, UK 
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HCI International 2011 
 

The 14th International Conference on Human–Computer Interaction, HCI Interna-
tional 2011, will be held jointly with the affiliated conferences in the summer of 2011. 
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. More information about the topics, as well as the venue and 
dates of the conference, will be announced through the HCI International Conference 
series website: http://www.hci-international.org/ 
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Jackson Feijó Filho and Wilson Prata

ICT Services for Every Citizen: The Challenge of Gaps in User
Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Kristin Skeide Fuglerud

Transmission of Acoustic Information of Percussion Instruments
through Tactile Sensation Using Air-Jet Stimulation for Hearing
Impaired Person . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Tomokazu Furuya, Yuki Yanagisawa, Takahiro Tamesue, and
Kazunori Itoh

Enabling People – Creating Inclusive Human-Computer Interactions . . . . 58
Rama Gheerawo and Yanki Lee

A Multimodal Board Game System Interface Using Finger Input for
Visually Impaired Computer Users . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Yusuke Hamaguchi, Daisuke Nagasaka, Takahiro Tamesue,
Kazunori Itoh, Michio Shimizu, Masahiko Sugimoto,
Masami Hashimoto, and Mizue Kayama

Applying Human-Centered Design to Rehabilitation Device . . . . . . . . . . . 78
Lan-Ling Huang and Dengchuan Cai



XVI Table of Contents

Implications of Participatory Design for a Wearable Near and Far
Environment Awareness System (NaFEAS) for Users with Severe
Visual Impairments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Si-Jung Kim, Tonya Smith-Jackson, Katherine Carroll,
Minyoung Suh, and Na Mi

Design of an Assistance System for Elderly Based on Analyses of Needs
and Acceptance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

Stefan Lutherdt, Carsten Stiller, Katrin Lienert, Sabine Spittel,
Fred Roß, Christoph Ament, and Hartmut Witte

Educational Sound Symbols for the Visually Impaired . . . . . . . . . . . . . . . . 106
Steve Mannheimer, Mexhid Ferati, Davide Bolchini, and
Mathew Palakal

Accessing User Information for Use in Design . . . . . . . . . . . . . . . . . . . . . . . . 116
Chris McGinley and Hua Dong

Engineering User Centered Interaction Systems for Semantic
Visualizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Kawa Nazemi, Thomas Daniel Ullmann, and Christoph Hornung

An Open Source Tool for Simulating a Variety of Vision Impairments
in Developing Swing Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

Theofanis Oikonomou, Konstantinos Votis, Dimitrios Tzovaras, and
Peter Korn

Unexploited Resources in Interaction Design for Universal Access:
People with Impairments as a Resource for Interaction Designers . . . . . . . 145

Hans Persson, Kjell Ohlsson, Sigrid Petersén, and Anette Jonsäll

Older People and ICT: Towards Understanding Real-Life Usability
and Experiences Created in Everyday Interactions with Interactive
Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

Sergio Sayago and Josep Blat

Interaction with Colored Graphical Representations on Braille
Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

Christiane Taras and Thomas Ertl

Living Labs as a Methodological Approach to Universal Access in
Senior Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

Julie Christiane Thiesen Winthereik, Lone Malmborg, and
Tanja Belinda Andersen

A UCD Approach towards the Design, Development and Assessment
of Accessible Applications in a Large Scale European Integrated
Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

Karel Van Isacker, Karin Slegers, Maria Gemou, and
Evangelos Bekiaris



Table of Contents XVII

Part II: Older Users and Technology

Lessons Learned from Developing Cognitive Support for
Communication, Entertainment, and Creativity for Older People with
Dementia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Norman Alm, Arlene Astell, Gary Gowans, Richard Dye,
Maggie Ellis, Phillip Vaughan, and Philippa Riley

The OASIS Concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202
Evangelos Bekiaris and Silvio Bonfiglio

Confronting the Transition: Improving Quality of Life for the Elderly
with an Interactive Multisensory Environment–A Case Study . . . . . . . . . . 210

Phil Ellis and Lieselotte van Leeuwen

Influences of Age and Experience on Web-Based Problem Solving
Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

Peter G. Fairweather

An Application for Active Elderly Follow-Up Based on DVB-T
Platforms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Maria Jesus Falagan, Juan Luis Villalar, and
Maria Teresa Arredondo

Preliminary Study on Remote Assistance for People with Dementia at
Home by Using Multi-media Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

Toshimi Hamada, Noriaki Kuwahara, Kazunari Morimoto,
Kiyoshi Yasuda, Utsumi Akira, and Shinji Abe

Cognition, Age, and Web Browsing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245
Vicki L. Hanson

Towards an Account of Sensorimotor Knowledge in Inclusive Product
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

Jörn Hurtienne, Patrick Langdon, and P. John Clarkson

A Touch Screen Button Size and Spacing Study with Older Adults . . . . . 261
Maria LaVictoire and Nick Everhart

Access tool? Accelerating Treadmill? Technology and the Aging
Population . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

Clayton Lewis and Lise Menn

Use Cases Functionality of the OASIS HCI . . . . . . . . . . . . . . . . . . . . . . . . . . 269
Maria Panou, Evangelos Bekiaris,
Maria Fernanda Cabrera-Umpierrez,
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