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Foreword

INTERACT 2013 was the 14th of a series of INTERACT international con-
ferences supported by the International Federation for Information Processing
(IFIP) Technical Committee 13 on Human–Computer Interaction.

This year, INTERACT was held in Cape Town (South Africa), organized by
the Nelson Mandela Metropolitan University (Port Elizabeth) and the Meraka
Institute of Council for Scientific and Industrial Research (Pretoria) in collabo-
ration with the University of Cape Town.

The Conference theme for INTERACT 2013, “Designing for Diversity,” rec-
ognizes the interdisciplinary, multidisciplinary and intercultural spirit of human–
computer interaction (HCI) research and practice. The conference welcomes
research and reports of practice that acknowledge diverse disciplines, abilities,
cultures, and societies, and that address both the technical and social aspects
of HCI. Within the broad umbrella of HCI, the conference sought contributions
addressing new and emerging HCI disciplines, bridging cultural differences, and
tackling important social problems.

Like its predecessors, INTERACT 2013 highlighted, to both the academic
and the industrial world, the importance of the HCI discipline and its most re-
cent breakthroughs on current applications. Both experienced HCI researchers
and professionals, as well as newcomers to the HCI field, interested in design-
ing or evaluating interactive software, developing new interaction technologies,
or investigating overarching theories of HCI, found in INTERACT 2013 an ex-
citing forum for communication with people of similar interests, to encourage
collaboration and to learn.

INTERACT 2013 brought the conference to South Africa and Africa for the
very first time. The African tradition of HCI focuses very much on the human and
social aspects of HCI, recognizing the diversity of its people and the circumstance
in which they go about their everyday lives. We hope that INTERACT 2013 will
be remembered as a conference that brought the diversity of HCI research to the
forefront, making the computerized world a better place for all, regardless of
where they come from.

INTERACT 2013 took place 29 years after the first INTERACT held in
September 1984 in London, UK. The IFIP Technical Committee 13 aims to
develop the science and technology of the interaction between humans and com-
puting devices through different Working Groups and Special Interests Groups,
all of which, together with their officers, are listed within these proceedings.

We thank all the authors who chose INTERACT 2013 as the venue to publish
their research. This was again an outstanding year for the conference in terms of
submissions in all the technical categories, especially since the conference moved
away from the traditional predominantly European venues. In total, we received
639 submissions. Of these, 270 submissions were accepted:
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• 128 as full research papers
• 77 as short research papers
• 31 as interactive posters
• 2 as industrial programme papers
• 4 as panels
• 1 as a special interest group
• 1 as a tutorial
• 9 as workshops
• 9 to the African Masters Consortium
• 8 to the Doctoral Consortium

The acceptance rate for the full and short research papers was 31% and 45%,
respectively.

A Programme Committee meeting consisting of the Technical Programme
Chairs and the Track Chairs, as well as member of IFIP Technical Committee
13, preceded the final decision on which submissions to accept. This powerful
effort was only possible thanks to the diligent work of many people. Our sincere
gratitude goes to the almost 700 members of our International Programme Com-
mittee who willingly assisted and ensured the high quality of the INTERACT
Conference papers was properly maintained. Although some people had to be
bullied into reviewing (sorry about that), everyone submitted their reviews on
time without a murmur of complaint. Thank you all for the effort that you so
obviously put into this task. A special thank you must go to our Track Chairs,
who put in a tremendous amount of work to ensure that quality was maintained
throughout.

In addition, we have to thank the members of the Organizing Committee,
the staff at the Council for Industrial and Scientific Research, Nelson Mandela
Metropolitan University and the University of Cape Town for their unflagging
assistance with all aspects of planning and managing the many administrative
and organizational issues. We also have to thank our student volunteers for
making sure that everything ran smoothly at the conference itself.

Finally, we wish to express a special thank you to the Proceedings Publication
Chair, Marco Winckler, who painstakingly put this volume together.

September 2013 Paula Kotzé
Janet Wesson

(INTERACT 2013 Conference Chairs)
Gary Marsden

Gitte Lindgaard
(INTERACT 2013 Technical Programme Chairs)



IFIP TC13

Established in 1989, the International Federation for Information Processing
Technical Committee on Human–Computer Interaction (IFIP TC13) is an inter-
national committee of 30 member national societies and seven Working Groups,
representing specialists in human factors, ergonomics, cognitive science, com-
puter science, design, and related disciplines. INTERACT is its flagship confer-
ence, staged biennially in different countries in the world.

IFIP TC13 aims to develop the science and technology of human–computer
interaction (HCI) by encouraging empirical research, promoting the use of knowl-
edge and methods from the human sciences in design and evaluation of computer
systems; promoting better understanding of the relationship between formal
design methods and system usability and acceptability; developing guidelines,
models and methods by which designers may provide better human-oriented
computer systems; and, cooperating with other groups, inside and outside IFIP,
to promote user-orientation and humanization in system design. Thus, TC13
seeks to improve interactions between people and computers, encourage the
growth of HCI research, and disseminate these benefits worldwide.

The main orientation is toward users, especially the non-computer profes-
sional users, and how to improve human–computer relations. Areas of study
include: the problems people have with computers; the impact on people in in-
dividual and organizational contexts; the determinants of utility, usability, and
acceptability; the appropriate allocation of tasks between computers and users;
modeling the user to aid better system design; and harmonizing the computer
to user characteristics and needs.

While the scope is thus set wide, with a tendency toward general princi-
ples rather than particular systems, it is recognized that progress will only be
achieved through both general studies to advance theoretical understanding and
specific studies on practical issues (e.g., interface design standards, software sys-
tem consistency, documentation, appropriateness of alternative communication
media, human factors guidelines for dialogue design, the problems of integrating
multimedia systems to match system needs and organizational practices, etc.).

In 1999, TC13 initiated a special IFIP Award, the Brian Shackel Award, for
the most outstanding contribution in the form of a refereed paper submitted to
and delivered at each INTERACT. The award draws attention to the need for
a comprehensive human-centered approach in the design and use of information
technology in which the human and social implications have been taken into
account. Since the process to decide the award takes place after papers are
submitted for publication, the award is not identified in the proceedings.
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IFIP TC13 stimulates working events and activities through its Working
Groups (WGs) and Special Interest Groups (SIGs). WGs and SIGs consist of
HCI experts from many countries, who seek to expand knowledge and find so-
lutions to HCI issues and concerns within their domains, as outlined below.

• WG13.1 (Education in HCI and HCI Curricula) aims to improve HCI educa-
tion at all levels of higher education, coordinate and unite efforts to develop
HCI curricula and promote HCI teaching.

• WG13.2 (Methodology for User-Centered System Design) aims to foster re-
search, dissemination of information and good practice in the methodical
application of HCI to software engineering.

• WG13.3 (HCI and Disability) aims to make HCI designers aware of the needs
of people with disabilities and encourage development of information systems
and tools permitting adaptation of interfaces to specific users.

• WG13.4 (also WG2.7) (User Interface Engineering) investigates the nature,
concepts and construction of user interfaces for software systems, using a
framework for reasoning about interactive systems and an engineering model
for developing user interfaces.

• WG13.5 (Human Error, Safety and System Development) seeks a framework
for studying human factors relating to systems failure, develops leading-
edge techniques in hazard analysis and safety engineering of computer-based
systems, and guides international accreditation activities for safety-critical
systems.

• WG13.6 (Human-Work Interaction Design) aims at establishing relation-
ships between extensive empirical work-domain studies and HCI design. It
will promote the use of knowledge, concepts, methods and techniques that
enable user studies to procure a better apprehension of the complex interplay
between individual, social and organizational contexts and thereby a better
understanding of how and why people work in the ways that they do.

• WG13.7 (Human–Computer Interaction and Visualization) is the newest of
the working groups under the TC13. It aims to establish a study and research
program that will combine both scientific work and practical applications
in the fields of HCI and visualization. It will integrate several additional
aspects of further research areas, such as scientific visualization, data mining,
information design, computer graphics, cognition sciences, perception theory,
or psychology, into this approach.

• SIG 13.1 (HCI and International Development) aims to promote the appli-
cation of interaction design research, practice and education to address the
needs, desires and aspirations of people in the developing world; support and
develop the research, practice and education capabilities of HCI institutions
and organizations based in the developing world; develop links between the
HCI community in general, and IFIP TC13 in particular, with other relevant
communities involved in development, especially IFIP WG 9.4 Computers
in Developing Countries.
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• SIG 13.2 (Interaction Design and Children) aims to provide a forum for all
things relating to interaction design and HCI where the intended users or
appropriators of the technology or service are children. The definition of
children is broad rather than narrow, including toddlers and teenagers, but
the core work, currently at least, is with children in junior schools.

New Working Groups and Special Interest Groups are formed as areas of signif-
icance to HCI arise. Further information is available at the IFIP TC13 website:
http://www.tc13.org
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Andrew Patrick, Canada
Celeste Lyn Paul, USA
Andriy Pavlovych, Canada
Annelise Mark Pejtersen, Denmark
Helen Louise Petrie, UK
Greg Phillips, Canada
Lara Piccolo, Brazil
Emmanuel Pietriga, Chile
Thomas Pietrzak, France
Marcelo Pimenta, Brazil
Ian Pitt, Ireland



XXII International Programme Committee Members

Fabio Pittarello, Italy
Andreas Pleuß, Ireland
Klaus Pohl, Germany
Roberto Polillo, Italy
Vesna Popovic, Australia
Dorin Mircea Popovici, Romania
Roman Popp, Austria
Benjamin Poppinga, Germany
Chris Power, UK
Mathura Prasad Thapliyal, India
Raquel Prates, Brazil
Costin Pribeanu, Romania
Angel Puerta, USA
Andreas Pusch, Germany
Alexandra Queirós, Portugal
Victor M.R. Penichet, Spain
Kari-Jouko Räihä, Finland
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Nicolas Roussel

Truly Useful 3D Drawing System for Professional Designer by
“Life-Sized and Operable” Feature and New Interaction . . . . . . . . . . . . . . . 37

Shun’ichi Tano, Shinya Yamamoto, Junko Ichino,
Tomonori Hashiyama, and Mitsuru Iwata

3D Technologies - 3D Object Manipulation

A One-Handed Multi-touch Method for 3D Rotations . . . . . . . . . . . . . . . . . 56
Douglas Scheurich and Wolfgang Stuerzlinger

HandsIn3D: Supporting Remote Guidance with Immersive Virtual
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Weidong Huang, Leila Alem, and Franco Tecchia

MotionBender: A Gesture-Based Interaction Technique for Editing
Motion Paths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Frederic Raber, Quan Nguyen, and Michael Kipp

RelicPad: A Hands-On, Mobile Approach to Collaborative Exploration
of Virtual Museum Artifacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Steven Neale, Winyu Chinthammit, Christopher Lueg, and
Paddy Nixon

Augmented Reality

Funneling and Saltation Effects for Tactile Interaction with “Detached”
Out of the Body Virtual Objects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Jaedong Lee, Sangyong Lee, and Gerard J. Kim



XXVI Table of Contents – Part I

Precise Pointing Techniques for Handheld Augmented Reality . . . . . . . . . 122
Thomas Vincent, Laurence Nigay, and Takeshi Kurata

The Unadorned Desk: Exploiting the Physical Space around a Display
as an Input Canvas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

Doris Hausen, Sebastian Boring, and Saul Greenberg

Cognitive Workload

GSR and Blink Features for Cognitive Load Classification . . . . . . . . . . . . . 159
Nargess Nourbakhsh, Yang Wang, and Fang Chen

Information Holodeck : Thinking in Technology Ecologies . . . . . . . . . . . . . . 167
Sharon Lynn Chu and Francis Quek

Managing Personal Information across Multiple Devices: Challenges
and Opportunities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

Simone Beets and Janet Wesson

Mobility Matters: Identifying Cognitive Demands That Are Sensitive
to Orientation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

G. Michael Poor, Guy Zimmerman, Dale S. Klopfer,
Samuel D. Jaffee, Laura Marie Leventhal, and Julie Barnes

Cognitive Workload and Decision Support

Ambient Timer – Unobtrusively Reminding Users of Upcoming Tasks
with Ambient Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Heiko Müller, Anastasia Kazakova, Martin Pielot,
Wilko Heuten, and Susanne Boll

Novel Modalities for Bimanual Scrolling on Tablet Devices . . . . . . . . . . . . 229
Ross McLachlan and Stephen A. Brewster

Public Information System Interface Design Research . . . . . . . . . . . . . . . . . 247
Ning Zhang, Junliang Chen, Zhengjie Liu, and Jun Zhang

Creating Effective 3D Displays

Comparison of User Performance in Mixed 2D-3D Multi-Display
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260

Abhijit Karnik, Tovi Grossman, and Sriram Subramanian

Touching the Void Revisited: Analyses of Touch Behavior on and above
Tabletop Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

Gerd Bruder, Frank Steinicke, and Wolfgang Stuerzlinger



Table of Contents – Part I XXVII

Understanding Hand Degrees of Freedom and Natural Gestures for 3D
Interaction on Tabletop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
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Ig Ibert Bittencourt, Maria Cećılia Baranauskas, Diego Dermeval,
Juliana Braga, and Roberto Pereira

User Control in Adaptive User Interfaces for Accessibility . . . . . . . . . . . . . 623
Matthias Peissner and Rob Edlin-White

Vibro-Tactile Enrichment Improves Blind User Interaction with Mobile
Touchscreens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641

Maria Claudia Buzzi, Marina Buzzi, Barbara Leporini, and
Maria Teresa Paratore

Designing with- and for People with Special Needs

Designing with Dementia: Guidelines for Participatory Design together
with Persons with Dementia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649

Niels Hendriks, Frederik Truyen, and Erik Duval

Navigating, Discovering and Exploring the Web: Strategies Used by
People with Print Disabilities on Interactive Websites . . . . . . . . . . . . . . . . . 667

Christopher Power, Helen Petrie, David Swallow, Emma Murphy,
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Lúıs Bruno, João Pereira, and Joaquim Jorge

Disambiguation Canvas: A Precise Selection Technique for Virtual
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388
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