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Strategic International Collaborative Research Program (SICORP)
Japan—Finland Joint Research Program
Executive Summary of Final Report

1. Project Title : User Interface Design for the Ageing Population |
2. Project Period : April, 2015 ~ March, 2018
3. Main Participants :

Japan-side
Name Title Affiliation Role
Pl Xiangshi REN Professor | Kochi University of | Managing
Technology and
designing
the whole
project
Collaborator Sayan Sarcar Postdoc Kochi University of | Text entry,
Technology Modelling
Collaborator Zhenxin Wang | Postdoc | Kochi University of | Modelling,
Technology Optimization
Collaborator Chaklam Postdoc Kochi University of | Ul design
Silpasuwanchai Technology
Collaborator Yukinobu Associate | Kochi University of | Haptic
Hoshino Professor | Technology Interaction

Total number of participating researchers in the project:. 13

Finland-side
Name Title Affiliation Role
Pl Antti Oulasvira | Associate | Aalto University Managing
Professor and
designing
the whole
project
Collaborator Jussi Jokinen Postdoc | Aalto University Modelling,
Text entry
Collaborator Mika Jokiniemi | Master Aalto University Coding,
student conducting
experiments
Collaborator Olli Savisaari Master Aalto University Conducting
student experiments

Total number of participating researchers in the project. 6

4. Summary of the joint project

Older adults differ vastly due to diverse conditions in the ageing process which lead to
numerous problems for them while using user interfaces. This project studies novel user
interfaces that better suit and adapt to elderly people’s movement capabilities and
cognitive functioning. We obtained three promising outcomes in the project: (1) we
proposed and examined a computational design approach for improving user interface
designs for older adults, specifically people with sensorimotor and cognitive impairments;
(2) we built a new model to understand the visual search learning strategy while coping
with new keyboard layouts; (3) we designed and developed a smart-pen with high haptic
sensitivity and pen control abilities which incorporates electrovibration technology.
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5. Outcomes of the joint project
5-1 Academic outputs

The project has fulfilled the original main technical goal of outlining an optimization
based user interface design approach for ageing populations, which is called “Ability-
based Optimization”. We designed a text entry interface for touchscreen devices
which is suitable for the ageing populations as the case study. This work has been
published in /EEE Pervasive computing (2018).

We built a new model to understand visual search learning strategies while coping
with new keyboard layouts. The work has been presented at the top-tier conference
(ACM CHI 2017) and was awarded best paper (1% among 2400 submitted papers).
We designed and developed a smart-pen with high haptic sensitivity and pen control
abilities using electrovibration technology. This work has been presented at ISS 2016
(winning the best paper award among 119 submitted papers), SIGGRAPH ASIA 2016,
and ACM CHI 2017.

5-2 Synergy through the Collaboration

International collaboration was critical for the topic and project. Japan and Finland
both have significant ageing populations and a great need to improve the quality of
life of the seniors’ demographic. Both Japan and Finland teams are involved in
experimental design and execution, data analysis and building of the Ability-based
Optimization framework. Specifically, the Japan team focuses on machine learning
algorithm driven data analysis and on back-fitting of the model parameters while the
Finland team is involved in building cognitive models and in tuning model parameters.
This collaborative project was born out of mutual research interests in modelling and
studying human performance in interactive tasks and in developing unique haptic
smart-pen devices. Collaborative foundations were laid in exchanges at the flagship
conference of the field, ACM CHI, the prestigious IEEE Pervasive computing journal
and the other full-paper reviewed international conferences (e.g. ISS 2016). These
strong papers have advanced the careers of the participating postdocs.

There was a total of 3 postdoc exchanges spanning 7.5 months in total. One
International Conference, one SIG (CHI 2016), and four International workshops (two
in Kochi and two at CHI 2017, CHI 2018) were held. More than two hundred
researchers in total and from around the world participated in these workshops.

5-3 Potential Effects/Impacts on Society

Scientific: A new principle demonstrated a white-box approach to customizing user
interfaces for ageing adults and special demographics.

Industrial: Our new framework opens a new unique direction in developing suitable
and personalized interfaces for impaired user groups. It is possible to adapt the
Ability-based Optimization approach to other areas of interactive technology and
commercial industry, such as game design, web interface design, etc.

Societal: User interfaces are usually tailored with a 'one-size-fits-all' design thinking.
Users with disabilities, either physical, such as tremor, cognitive, or memory
dysfunction, are not usually considered in such broad designs. The project targeted
this problem by developing adaptive ability-based design, which combines
computational optimization with cognitive modelling.

Global academic influence enhancement: Multiform academic communications (e.g.,
international conference, SIG meeting, workshop, etc.) were carried out to enhance
multi-disciplinary scientific research.
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List of Major Joint Research Outputs

1. FCREEZE Publications
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1) S. Sarcar, J. Jokinen, A. Oulasvirta, C. Silpasuwanchai, Z. Wang and X. Ren.
Towards ability-based optimization for aging users, Proceedings of the International
Symposium on Interactive Technology and Ageing Populations, ACM, 2016, 77-86.

2) J.Jokinen, S. Sarcar, A. Oulasvirta, C. Silpasuwanchai, Z. Wang, X. Ren. ~ Modelling
Learning of New Keyboard Layouts, Proceedings of the 2017 CHI Conference on
Human Factors in Computing Systems, ACM., 2017, 4203-4215. (top 1% among
2,400 submitted papers)

3) S. Sarcar, J. Jokinen, A. Oulasvirta, Z. Wang, C. Silpasuwanchai and X. Ren. Ability-
Based Optimization of Touchscreen Interactions, IEEE Pervasive Computing
(Special Issue on Accessibility), 2018, 17(1):15-26

* RS (FRFRTIET — b 25 £ 7220 BAMBIET — L Ofs30)

1) Q. Wang, X. Ren, S. Sarcar and X. Sun. EV-Pen: Leveraging Electrovibration
Haptic Feedback in Pen Interaction, Proceedings of the 2016 ACM International
Conference on Interactive Surfaces and Spaces, ACM, 2016:57-66 (1 out of 119
submitted papers).

2) Q. Wang, X. Ren and X. Sun. Enhancing Pen-based Interaction using
Electrovibration and Vibration Haptic Feedback, Proceedings of the 2017 CHI
Conference on Human Factors in Computing Systems, ACM, 2017:3746-3750
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. EFELIZV—Ivay T I F— T URP T LAEDRE Organization of workshops,
seminars, symposia, etc.

1) Seminar on HCI, Cognitive Science and understanding elderly user behavior as a
case study, Organizer: Xiangshi Ren (Kochi University of Technology - Professor),
Kochi University of Technology, Kochi, Japan, March 15, 2016, Number of
Participants: 30

2) International Symposium on Interactive Technology and Ageing Populations
(IXAP'16), Organizer: Xiangshi Ren (Kochi University of Technology * Professor),
Sayan Sarcar (Kochi University of Technology - Assistant Professor), Antti Oulasvirta
(Aalto University - Associate Professor), Kochi University of Technology, Japan,
October 20, 2016~October 22, 2016, Number of Participants: 100

3) International Workshop on HCI and Aging Populations (IWHAP 2016) , Organizer:
Xiangshi Ren (Kochi University of Technology - Professor), Kochi University of
Technology, Kochi, Japan, December 20, 2016, Number of Participants: 30

4) One-day workshop on Designing Mobile Interactions for the Ageing Populations at
ACM CHI 2016, Organizer: Sayan Sarcar (Kochi University of Technology - Assistant
Professor), Cosmin Munteanu (University of Toronto - Assistant Professor), Jussi
Jokinen (Aalto University + Postdoc), Antti Oulasvirta (Aalto University + Associate
Professor), Chaklam Silpasuwanchai (Kochi University of Technology - Assistant
Professor), Neil Charness (Florida State University + Professor), Mark Dunlop
(University of Strathclyde « Associate Professor), and Xiangshi Ren (Kochi University
of Technology * Professor), Colorado Convention Center, Denver, USA, May 6, 2017,
Number of Participants: 50

5) International Workshop on Human-Engaged Computing (IWHEC 2017), Organizer:
Xiangshi Ren (Kochi University of Technology - Professor), Sayan Sarcar (Kochi
University of Technology - Assistant Professor), Antti Oulasvirta (Aalto University -
Associate Professor), Kochi University of Technology, Kochi, Japan, October 11,
2017, Number of Participants: 25

6) One-day workshop on Designing Interactions for the Ageing Populations at ACM CHI
2018, Organizer: Sayan Sarcar (Kochi University of Technology * Assistant Professor),
Cosmin Munteanu (University of Toronto + Assistant Professor), Jussi Jokinen (Aalto
University + Postdoc), Antti Oulasvirta (Aalto University + Associate Professor), Neil
Charness (Florida State University + Professor), Mark Dunlop (University of
Strathclyde - Associate Professor), and Xiangshi Ren (Kochi University of
Technology * Professor), Palais des Congrés de Montréal, Canada, April 22, 2018,
Number of Participants: 26

4. BFFEAZFDFERE International exchange activities

(AR —7 1 7]
1) The Japan team and Finland team have Skype meeting 1 time per week
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2) April 20, 2015: Joint meeting at ACM CHI Conference on Human Factor in Computing
Systems (CHI 2015), Convention Center, Seoul, South Korea

3) October 12 - October 17, 2015: Joint meeting between Japan and Finland teams,
Kochi University of Technology, Kochi, Japan

4) May 9, 2016: Joint meeting at ACM CHI Conference on Human Factor in Computing
Systems (CHI 2016), McEnery Convention Center, San Jose, California, USA

5) May 12, 2016: SIG meeting on Rethinking Mobile Interfaces for Older Adults at ACM
CHI 2016, McEnery Convention Center, San Jose, California, USA

(%4 - BFEE OJRE. 2]

1) July 25-September 25, 2016: Sayan Sarcar went to Aalto University, Finland for
conducting experiments and writing papers

2) July 29-September 24, 2017: Zhenxin Wang went to Aalto University, Finland for
conducting experiments and writing papers

3) October 12-17, 2015: Antti Oulasvirta came to Kochi University of Technology, Japan
for planning papers

4) March 5-May 5, 2016: Jussi Jokinen came to Kochi University of Technology, Japan
for conducting experiments and writing papers.

5) October 19-22, 2016: Antti Oulasvirta came to Kochi University of Technology, Japan
for planning papers

6) October 15-21, 2016: Jussi Jokinen came to Kochi University of Technology, Japan
for planning papers

7) March 5-20, 2017: Jussi Jokinen came to Kochi University of Technology, Japan for
planning papers

8) November 8-10, 2017: Antti Oulasvirta came to Kochi University of Technology,
Japan for planning papers

5. ¥¥HEE Number of patent applications
A H ] A R 1 S

6. ZH - HEAHES Awards, press reporting etc

1) ISS 2016 Best Paper Award, Qinglong Wang, Xiangshi Ren, Sayan Sarcar,
Xiaoying Sun, November 9, 2016
2) CHI 2017 Best Paper Award, Jussi Jokinen, Sayan Sarcar, Antti Oulasvirta,
Chaklam Silpasuwanchai, Zhenxin Wang, Xiangshi Ren, May 11, 2017

7 . Z=Ofh Others

[HRAFT Y MY —FiEH]

1) August, 2015: High school students joined open campus, and they were introduced
to the Japan-Finland joint projects.

2) August, 2015: Oversea students joined summer school, and they were introduced to
the Japan-Finland joint projects.

3) February, 2016: Kami Shiritsu Kataji Elementary School students visit CHEC, and
they were introduced to the Japan-Finland joint projects.

4) July, 2016: High school students joined open campus, and they were introduced to
the Japan-Finland joint projects.

5) October, 2017: Shimanto Shouwa elementary school students visit CHEC, and they
were introduced to the Japan-Finland joint projects.

6) Overall 72 Scholars and oversea Students from around 16 countries visited CHEC
for research discussion.



