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Infrastructure Development for Promoting International S&T Cooperation
Japan—Taiwan Joint Research Exchange Program
Executive Summary of Final Report

1. Project Title : THuman Augmentation and Telework for Social Participation in the
Hyper-aged Society |

2. Project Period : April, 2017 ~ March, 2021

3. Main Participants :

Japan-side
Name Title Affiliation Role
Pl Masahiko Professor | The University of | Co-lead and
Inami Tokyo / Research | co-supervise the joint
Center for Advanced | project with the Pl of
Science and | Taiwan-based Team.
Technology
Co-PI Atsushi Project The University of | Support the Pl of
Hiyama Associate | Tokyo / Research | Japan-based Team for
Professor | €enter for Advanced | collaboration with
Science and | associations of the
Technology elderly.
Co-PI Takuiji Associate | The University of | Support the PI of
Narumi Professor | Tokyo [/ Graduate | Japan-based Team for
School of | technical aspect related
Information Science | to telework and human
and Technology factors.
Co-PI Associate | Osaka University /| Support the Pl of
Yuichi Professor | Creative Unit, | Japan-based Team for
Itoh Graduate School of | technical aspect related
Information Science | to ambient interfaces.
and Technology
Co-PI Kazuki Associate | Tohoku University / | Support the Pl of
Takashima | Professor | Research Institute of | Japan-based Team for
Electrical technical aspect related
Communication to communication
support technology.
Collaborator | Daisuke Project The University of | Support the Pl of
Uriu Lecturer | Tokyo / Research | Japan-based Team for
Center for Advanced | technical aspect related
Science and | to human augmentation
Technology for social participation.
Collaborator | Shigeo Assistant | The University of | Support the Pl of
Yoshida Professor | Tokyo / Graduate | Japan-based Team for
School of | technical aspect related
Information Science | to telework and human
and Technology factors.

Total number of participating researchers in the project. 7

Partner-side

Name Title Affiliation Role
Pi Chen, Professor | Department of Information | Co-lead and
Bing-Yu Management, College of | co-supervise the
Management, National | joint project with the
Taiwan University Pl of Japan-based
Team.

Co-PI Hsien-Hui Associate | National Taiwan University | Support the PI of

Tang Professor | of Science and Technology | Taiwan-based
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/ Department of Industrial | Team for all design
and Commercial Design issues.

Co-PI Liwei Chan | Assistant | National Chiao Tung | Support the Pl of
Professor | University / Department of | Taiwan-based
Computer Science Team for all
technical issues.

Total number of participating researchers in the project: 3

4 . Scope of the joint project

This joint project aims to realize innovative “Superhuman Telework” systems to enable
elderly people to continue participating in social activities such as employment by
overcoming their physical and mental barriers with advanced ICT such as Human Computer
Interaction, Virtual Reality, Telepresence, and Human Augmentation etc. Japanese
researchers have technical advantages in Telepresence and Human Augmentation, and
Taiwanese researchers have sociological advantages in Human Factors, Design Theories,
and Novel Interactions. By combining these advantages via research cooperation, novel
and practical telework technologies which are friendly for the elderly can be developed and
implemented in our society.

5. Outcomes of the joint project

5 — 1 Intellectual Merit

As outcomes of this joint project, universal telework systems for everyone and systems that
promotes the social participation of the elderly were developed, and measures for their
social implementation were also studied. These results have led to about 140 research
publications and 13 awards, which have been highly evaluated worldwide.

5 — 2 Synergy from the Collaboration

The direct synergy of this collaboration is that we were able to conduct research that
appropriately combines the strengths of both parties, such as the combination of
technology and evaluation and the combination of technology and design, for challenging
multiple research themes that could not be conducted independently. Another indirect but
important synergy was the acquisition of an efficient research style by both parties through
the active exchange of knowledge on research styles among the world's top-level
researchers.

5 — 3 Potential Impacts on Society

Based on the technical results obtained in this joint project, several social deployments
have been continued in both Japan and Taiwan. In these ongoing activities, we believe that
the impacts of the results are sufficient, as we have been able to conduct empirical
deployments involving not only the university but also interested companies, and we are
considering starting a business to implement the developed systems into society.

5 — 4 Effectiveness and Continuity of Exchange
(Human Resource Cultivation, Development and Sustainability of the Cooperation,
etc.)
We secured the continuity of research through the sustainable development of multiple
joint research projects, the sustainable human resource development based on human
exchanges, especially among young researchers, not only at the Pl level, the securing of a
place for continuous research discussions in academia, such as the establishment of the
Special Interest Group on ICT for the Elderly in the Human Interface Society of Japan, and
the securing of a place for social deployments through joint research with companies. In
addition, we are working on creative solutions to maintain them even under the COVID-19
situation.
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Chang, Y., Matsumoto, K., Narumi, T., Tanikawa, T., & Hirose, M. (2019).
Redirection  controller using reinforcement learning. arXiv  preprint
arXiv:1909.09505.
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Hiroaki Sakono, Keigo Matsumoto, Takuji Narumi, Hideaki Kuzuoka, Redirected

Walking using Continuous Curvature Manipulation, IEEE Transactions on Visualization

and Computer Graphics, 2021. (accepted)

Xiyue Wang, Kazuki Takashima, Tomoaki Adachi, Patrick Finn, Ehud Sharlin, Yoshifumi

Kitamura. AssessBlocks: Exploring Toy Block Play Features for Assessing Stress in

Young Children after Natural Disasters. Proceedings of the ACM on Interactive, Mobile,

Wearable and Ubiquitous Technologies (IMWUT), 4, 1, Article 30, 29 pages, 2020.

Nami Ogawa, Takuji Narumi, Michitaka Hirose: Effect of Avatar Appearance on

Detection Thresholds for Remapped Hand Movements, IEEE Transactions on

Visualization and Computer Graphics (TVCG), 2020.
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pp.2-11, 2020.
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WRAE, EMF, miBFn%, Robert W. Lindeman, JbFf = 3. Redirected Jumping: VR

(2B 2 BREMERF OB B BEETIE. AAN—F ¥ LU 7 U T 4 S50 30GE, Vol. 24,

No. 4, 341-350, 2019.

Yuki Onishi, Anthony Tang, Yoshiki Kudo, Kazuki Takashima, Yoshifumi Kitamura.

Exploring a Living Wall Display that Physically Augments Interactive Content.

Transactions of the Virtual Reality Society of Japan, Vol.24, No.3, 197-207, 2019.
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B, Vol.26, No.1, pp.14-29, 20109.

Ryohei Nagao, Keigo Matsumoto, Takuji Narumi, Tomohiro Tanikawa, and Michitaka

Hirose: Ascending and Descending in Virtual Reality: Simple and Safe System Using

Passive Haptics, IEEE Transactions on Visualization and Computer Graphics (TVCG),

Vol.24, No.4, pp.1584-1593, 2018.
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75, Vol.23, No.3, pp.259-168, 2018.

Wiliam Odom, Daisuke Uriu, David Kirk, Richard Banks, and Ron

Wakkary,”Experiences in Designing Technologies for Honoring Deceased Loved Ones",

Design Issues 2018 34:1, 54-66, 2018.
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RIRRICELDEEFE, HRAR—F ¥ LU 7 U T 1 F25mLaE, Vol.23, No.3,
pp.139-148, 2018.
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3, 59(1), pp.52-60, 2018.
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LR OEAARERORENENDOER, Ea—~vi A ¥ T o— AP 5m0GHE,
Vol. 20, No. 1, 107-114, 2018
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SR PURIE R, AARN—=F ¥ LU T U T ¢ FimslEs, Vol.22, No.3, pp. 369-378,
2017.
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26. Daisuke Uriu, Kenta Toshima, Minori Manabe, Takeru Yazaki, Takeshi Funatsu, Atsushi
lzumihara, Zendai Kashino, Atsushi Hiyama, and Masahiko Inami. 2021. Generating
the Presence of Remote Mourners: a Case Study of Funeral Webcasting in Japan.
In CHI Conference on Human Factors in Computing Systems (CHI '21), May 8-13,
2021, Yokohama, Japan, 14 pages, 2021. [Honorable Mention” (top 5% papers in the
conference)’z &]

27. Uriu D., Ko JC., Chen BY., Hiyama A., Inami M. Digital Memorialization in Death-Ridden
Societies: How HCI Could Contribute to Death Rituals in Taiwan and Japan. In: Zhou J.,
Salvendy G. (eds) Human Aspects of IT for the Aged Population. Design for the Elderly
and Technology Acceptance. HCII 2019. Lecture Notes in Computer Science, vol 11592.
Springer, Cham, 2019.

28. Minori Manabe, Daisuke Uriu, Takeshi Funatsu, Atsushi lzumihara, Takeru Yazaki,


https://doi.org/10.1007/978-3-030-22012-9_38
https://doi.org/10.1007/978-3-030-22012-9_38
https://doi.org/10.1007/978-3-030-22012-9_38
https://doi.org/10.1007/978-3-030-22012-9_38
https://doi.org/10.1007/978-3-030-22012-9_38
https://doi.org/10.1145/3428361.3428382
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I-Hsin Chen, Yi-Ya Liao, Kang-Yi Liu, Ju-Chun Ko, Zendai Kashino, Atsushi Hiyama,
and Masahiko Inami. Exploring in the City with Your Personal Guide: Design and User
Study of T-Leap, a Telepresence System. 19th International Conference on Mobile and
Ubiquitous Multimedia. Association for Computing Machinery, New York, NY, USA,
96-106. 2020.

29. Nina Lee, Katie Seaborn, Atsushi Hiyama, Masahiko Inami, and Michitaka Hirose.
Evaluating a smartphone-based social participation app for the elderly. In Proceedings
of Human Aspects of IT for the Aged Population (Lecture Notes in Computer Science),
505-517. 2018.
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31. Zihjia LIOU, Masato NOMIYAMA, Toshiki TAKEUCHI, Tomohiro TANIKAWA, Takuiji
NARUMI, Michitaka HIROSE: Study on Travel Planning Method through Must-visiting
Planning by Using Bidirectional LSTM, 1“4 Vol. 118 No.95, pp. 47-52, 2018.
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32. Takuji Narumi, Designing ourselves via embodiment in VR, The 23rd EA-RTM
Symposium on Smart Entertainment, 2020.
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37. BIFILE, 70 AE—H A ¥ 7 = —AHE, % 220 [E CVIMHFZEL, 2020.

38. WL, BEGENBELEZ D, BV aT IV AT 47 Expo2019, 2019.
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XRKaigi2019, 2019.
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42. Takuji Narumi, lllusions for Virtual Reality Interfaces and Human Augmentation,
Location-based Virtual Reality Experiences for Children, 2019.

43. Takuji Narumi, Ghost Engineering: Designing our cognitive functions by modifying our
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body with multi-sensory VR, NTU-UTokyo Joint Conference 2018, 2018.

Takuji Narumi, Cross-modal Interfaces for Multi-sensorial VR and Human Augmentation,

VRCAI2018, 2018.
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Akimi Oyanagi, Takuji Narumi, Kazuma Aoyama, Kenichiro Ito, Tomohiro Amemiya,
Michitaka Hirose, Impact of Long-Term Use of an Avatar to IVBO in the Social VR, HCI
International 2021, 2021.
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Shigeo Yoshida, Takuji Narumi, Tomohiro Tanikawa, Hideaki Kuzuoka and Michitaka
Hirose: Teardrop Glasses: Pseudo Tears Induce Sadness in You and Those Around
You, CHI2021, 2021.

Kazuyuki Fujita, Aoi Suzuki, Kazuki Takashima, Kaori lkematsu, Yoshifumi Kitamura.
TiltChair: Manipulative Posture Guidance by Actively Inclining the Seat of an Office
Chair, Proc. of the ACM CHI Conference on Human Factors in Computing Systems
(CHI), No. 228, 14 pages, 2021.

Shuntaro Shimizu, Takeru Hashimoto, Shigeo Yoshida, Reo Matsumura, Takuji Narumi
and Hideaki Kuzuoka: Unident: Providing Impact Sensations on Handheld Objects via
High-Speed Change of the Rotational Inertia, IEEE VR 2021, 2021.

Yuki Onishi, Kazuki Takashima, Kazuyuki Fujita, Yoshifumi Kitamura. BouncyScreen:
Physical Enhancement of Pseudo-Force Feedback, Proc. of the IEEE Virtual Reality
and 3D User Interfaces (IEEE VR), 363-372, 2021.

Peizhong Gao, Keigo Matsumotomo, Takuji Narumi, Michitaka Hirose: Visual-Auditory
Redirection: Multimodal Integration of Incongruent Visual and Auditory Cues for
Redirected Walking, ISMAR2020, 2020.

Yan Yixian, Kazuki Takashima, Anthony Tang, Takayuki Tanno, Kazuyuki Fuijita,
Yoshifumi Kitamura. ZoomWalls: Dynamic Walls that Simulate Haptic Infrastructure for
Room-scale VR Worlds, Proc. ACM Symposium on User Interface Software and
Technology (UIST), 223-235, 2020.

Nami Ogawa, Takuji Narumi, Michitaka Hirose: Do You Feel Like Passing Through
Walls?: Effect of Self-Avatar Appearance on Facilitating Realistic Behavior in Virtual
Environments, CHI2020, pp. 1-14, 2020. [CHI2020 Honorable mentions 5 E]

Shaoyu Cai, Pingchuan Ke, Takuji Narumi, Kening Zhu: ThermAirGlove: A Pneumatic
Glove for Thermal Perception and Material Identification in Virtual Reality, IEEE VR
2020, 2020.

R, GREERE—, RNz, B BEFERE “PlanT fE A W ISR R TR T o A
TVUA A H T 7 a 2020 @SCE, pp. 21-30, 2020.

Keigo Matsumoto, Takuji Narumi,Yuki Ban, Yohei Yanase, Tomohiro Tanikawa, and
Michitaka Hirose: Unlimited Corridor: A Visuo-haptic Redirection System, VRCAI2019,
20109.

Ryota Ito, Nami Ogawa, Takuji Narumi and Michitaka Hirose: Do We Have to Look at
the Mirror All the Time? Effect of Partial Visuomotor Feedback on Body Ownership of
Virtual Human Tail, SAP2019, 2019.

Yugian Sun, Shigeo Yoshida, Takuji Narumi, Michitaka Hirose: PaCaPa: A Handheld VR
Device for Rendering Size, Shape, and Stiffness of Virtual Objects in Tool-based
Interactions, CHI2019, 2019.

Jotaro Shigeyama, Takeru Hashimoto, Shigeo Yoshida, Takuji Narumi, Tomohiro
Tanikawa, and Michitaka Hirose: Transcalibur: A Weight Shifting Virtual Reality
Controller for 2D Shape Rendering based on Computational Perception Model,
CHI2019, 2019. [CHI2019 Honorable mentions 5z E]
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