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

the Elderly |
2. Project Period : April, 2017 ~ March, 2021
3. Main Participants :

Project Title : TDevelopments of Novel Virtual Visual and Haptic Stimulation Systems for

Japan-side
Name Title Affiliation Role
Pl Hirokazu Professor | Nara Institute of Directing the
Kato Science and Japanese Team
Technology
Co-PI Atsushi Lecturer University of | Design, development
Hiyama Tokyo and evaluation of VR-
mPETS
Collaborator | Alexander | Assistant | Nara Institute of | Design, development
Plopski Professor | Science and and evaluation of AR-
Technology mPETS
Collaborator | Yuichiro Assistant | Nara Institute of | Improvement and
Fujimoto Professor | Science and evaluation of AR-
Technology mPETS
Collaborator | Sayaka Assistant | Kyoto University | Professional Advice
Okahashi | Professor from the perspective
of an occupational
therapist
Collaborator | Daisuke Project University of Design, development
Uriu Lecturer Tokyo and evaluation of VR-
mPETS
Total number of participating researchers in the project: 49
Taiwan-side
Name Title Affiliation Role
Pl Li-Chieh Kuo | Professor National Cheng | Directing the Taiwan
Kung University | Team
Co-PI | Chien-Hsu Professor National Cheng | Supporting the
Chen Kung University | development of
VR/AR-mPETS
Co-PI | Hsiu-Yun Chief/Adjunct | National Cheng | Coordinating the
Hsu Clinical Kung University | training and
Assistant evaluation with
Professor clinical evaluation
Co-PI | Hsiao-Feng | Assistant National Cheng | Development of
Chieh Researcher Kung University | mPETS system and
integration with VR
and AR system
Co-PI | Chien-Ju Lin | Assistant National Cheng | Development and
Researcher Kung University | design of protocols
and parameters for
training and
evaluation programs

Total number of participating researchers in the project:  Number
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4 . Scope of the joint project

Similar to Japan, which has the world's highest aging rate of over 25%, Taiwan is
expected to have an aging rate of over 12% and within 10 years, over 21%. Maintaining
the health of the elderly is an important common social issue toward the realization of a
healthy and long-lived society. The purpose of this research is to research and develop
rehabilitation support systems for the elderly.

This research was conducted in collaboration with the Nara Institute of Science and
Technology (NAIST) and the University of Tokyo (UoT) on the Japanese side, and the
National Cheng Kung University (NCKU) on the Taiwan side. The Japanese side
specialized in AR/VR technology, and the Taiwanese side specialized in biomedical
engineering. Through active and collaborative exchange activities between both teams,

, we were able to develop finger rehabilitation support systems using the AR / VR
technology that was originally intended. Furthermore, we developed and evaluated
training support systems for the whole body that exceeded the initial purpose.

5. Outcomes of the joint project
5 — 1 Intellectual Merit

The Taiwanese team conducted research and development of a finger training system
equipped with force sensors and evaluated the rehabilitation effect by measuring the
cranial nerve motor system. The Japanese team integrated AR/VR into the finger training
system developed by the Taiwanese team, and expanded its functions for practical use.
We conducted evaluation experiments on the developed system in both Japan and Taiwan,
and were able to confirm its effectiveness. Furthermore, aiming for practical application,
we worked on making the finger training system portable. We also developed a system
for whole body exercise training and confirmed its effectiveness through evaluation
experiments.

5 — 2 Synergy from the Collaboration
This research was a collaboration between two disciplines, informatics and biomedical
engineering. This research was made possible by collaboration between the research
group of NAIST, UoT, which has an advantage in AR/VR technology, and the group of the
NCKU, which has an advantage in the development and evaluation of rehabilitation
devices. In addition to sharing information and exchanging opinions by holding workshops,
joint development of one system and technical exchange were very effective.

5 — 3 Potential Impacts on Society

Since it is research and development of medical-related equipment, it basically takes
time to put it into practical use, but even after the end of the project period, we are
continuing to make efforts toward putting it into practical use.

NAIST has repeatedly developed, demonstrated, and evaluated the system with the
cooperation of neighboring hospitals, and is still working on improving the system for
practical use. UoT has begun to shift to joint research toward commercialization of the
developed system with NCKU.

5 — 4 Effectiveness and Continuity of Exchange
(Human Resource Cultivation, Development and Sustainability of the Cooperation, etc.)

In this joint research with the NCKU on the Taiwan side, active exchanges including
mutual dispatch of students were carried out. Since the effectiveness of this joint research
was highly evaluated, an academic exchange agreement was signed between NAIST and
NCKU in 2020. In December 2020, about 20 students from each university participated in
a three-day online ideathon on SDGs, co-sponsored by NAIST and NCKU. We are
continuously developing exchange programs in terms of human resource cultivation. UoT
is also continuing its efforts to commercialize the system developed as described above.
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Atsushi Hiyama, Geron-Informatics: Informatics Approach for Active Aging, 2020 Aging
Technologies Perspectives of Japan, China and Singapore, 25 Nov.
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Atsushi Hiyama, "Geron-Informatics: Techno-logical engagement for the elderly in
physical, cognitive, and social activities”, Conference on Active and Healthy Ageing.
Technical University of Denmark, 2019.5.

Atsushi Hiyama, “Hyperageing Society 2.0: The Shifting Role of Elders in the
Technological Landscape of Japan”, British Association for Japanese Studies, 2018.9.
Seaborn, K. Visionary Gerontechnological praxis in Japan: Pathways to augmenting the
hyperageing society. Presented at the 2018 British Association for Japanese Studies
Conference, 5-7 September 2018, Sheffield, UK.
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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),
Las Vegas, 2018/6/1

Tomoya Sasaki, Richard Sahala Hartanto, Kao-Hua Liu, Keitarou Tsuchiya, Atsushi
Hiyama, and Masahiko Inami. 2018. Leviopole: Mid-air Haptic Interactions Using
Multirotor. In ACM SIGGRAPH 2018 Emerging Technologies (SIGGRAPH '18), 12:1—
12:2. https://doi.org/10.1145/3214907.3214913

Jayzon Ty, Naoki Inoue, Alexander Plopski, Sayaka Okahashi, Christian Sandor, Hsiu-
Yun Hsu, Li-Chieh Kuo, Fong-Chin Su, Hirokazu Kato, "Integration of Augmented Reality
with Pressing Evaluation and Training System for Finger Force Training," International
Conference on Human-Computer Interaction 2019 (HCI International), Orlando, Florida,
USA, 19 Jul. 2019

Katie Seaborn, Nina Lee, Marla Narazani and Atsushi Hiyama. Intergenerational shared
action games for promoting empathy between Japanese youth and elders 8th
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International Conference on Affective Computing & Intelligent Interaction (ACII 2019)
3rd-6th September, 2019

Tomoya Sasaki, Kao-Hua Liu, Taiki Hasegawa, Atsushi Hiyama, and Masahiko Inami.
Virtual Super-Leaping: Immersive Extreme Jumping in VR. In Proceedings of the 10th
Augmented Human International Conference 2019 (AH2019). ACM, New York, NY, USA,
Article 18, 8 pages. DOI: https://doi.org/10.1145/3311823.3311861

Naoki Inoue, Yuichiro Fujimoto, Alexander Plopski, Sayaka Okahashi, Masayuki
Kanbara, Hsiu-Yun Hsu, Li-Chieh Kuo, Fong-Chin Su, and Hirokazu Kato, "Effect of
Display Location on Finger Motor Skill Training with Music-based Gamification,”
International Conference on Human-Computer Interaction (HCI International), Springer,
pp.78-79, Online, 22 Jul. 2020.

Liu KH., Sasaki T., Kajihara H., Hiyama A., Inami M., Chen CH. (2020) Virtual Kayaking:
A Local Culture-Based Virtual Reality Paddling Experience. In: Gao Q., Zhou J. (eds)
Human Aspects of IT for the Aged Population. Healthy and Active Aging. HCIl 2020.
Lecture Notes in Computer Science, vol 12208. Springer, Cham.
https://doi.org/10.1007/978-3-030-50249-2_45

Chien-Hsiang Chang, Kao-Hua Liu, Hiroyuki Kajihara, Wei-Chih Lien, Peng-Ting Chen,
Atsushi Hiyama, Yang-Cheng Lin, Chien-Hsu Chen, Masahiko Inami. Designing a
somatosensory interactive game of lower extremity muscle rehabilitation for the elderly.
HCII12021 (In press).
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Alexander Plopski, Ryosuke Mori, Takafumi Taketomi, Christian Sandor, Hirokazu Kato,
"AR-PETS: Development of an Augmented Reality Supported Pressing Evaluation
Training System," Proceedings of the International Conference on Human Computer
Interaction, pp.113-126, Las Vegas, NV, USA, Jul. 2018
Isidro Il Butaslac, Alessandro Luchetti, Edoardo Parolin, Yuichiro Fujimoto, Masayuki
Kanbara, Mariolino De Cecco, Hirokazu Kato, "The Feasibility of Augmented Reality as
a Support Tool for Motor Rehabilitation," International Conference on Augmented Reality,
Virtual Reality and Computer Graphics (Salento AVR), Springer, Online, 7 Sep. 2020,
DOI: 10.1007/978-3-030-58468-9_13
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Hirokazu Kato, [Integration of VR/AR Technology with mPETS for Improving the Training
Effect]. 2018 MOST & JST Conference - ICT for Accessibility and Support of Older
People. 75, 2018411 H 25 H
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Jayzon Flores Ty, [lIntegration of Augmented Reality with PETS |, 2018 MOST & JST
Conference - ICT for Accessibility and Support of Older People, #i%. 2018 4 11 H 25
H
Ayaka Matsumoto., [ Consideration on Maintenance of Motivation for Sustainable
Training|, 2018 MOST & JST Conference - ICT for Accessibility and Support of Older
People., &%, 2018411 H 25 H
Naoki Inoue, [Design of Finger Motor Skill Training with Gamification based on Music
Play]. 2018 MOST & JST Conference - ICT for Accessibility and Support of Older People,
B, 2018411 H 25 H
Michele Stocco, Alessandro Luchetti, Paolo Tomasin, Alberto Fornaser, Patrizia lanes,
Giovanni Guandalini, J. Flores Ty, Sayaka Okahashi, Alexander Plopski, Hirokazu Kato,
Mariolino De Cecco, "Augmented Reality to Enhance the Clinical Eye: The Improvement

of ADL Evaluation by Mean of a Sensors Based Observation," 16th EuroVR International
Conference (EuroVR 2019), Tallinn, Estonia, 23 Oct. 2019

L FEELTET— s vay T I VR YT OB

2017 Superhuman Sport Design Workshop at NCKU, Chien-Hsu Chen  ([E 7k Zh K% -
%), ESLRIIRY: (BB B |, 2017/8/6, 20N#E 21 4

A s, Chien-Hsu Chen ([EISZREI R Y- Bif%) , ERLRR Y (B15. ), 2017/8/7,
SNk 25 4

NAIST-NCKU Workshop, NNfkf#— (G RAGHBHAHAT R FBe Ry - 20%) |, &R %
BRI R R (B, BT |, 2018/12/14, SN+ 30 4

NCKU-NAIST Students workshop, Chien-Hsu Chen ([ENZRZh R « #d%) | [ESLERD)
K% (BB, B#) ,2019/3/8, & 1 4

HCI120190S T[ICT for Care and Support of Elderly People in Hyper Aged Societies | ,
SN —  (F= BACSaR i B R - #d%) , Walt Disney World Swan & Dolphin
Resort CKE, #—7  K) ,2019/7/29, ZI1+##) 30 4

ta—~v A F 7 = — AR EnE R ICT ST RZERE 1 BIFEs, Ik
— (BERIREIFEAN R FFERT: « 8B0%) |, BEIREFFAEAN R PR (HA A5
™) , 2019/6/29, Z#E 17 4

ta—~v A H T = — AP EnE R ICT SRR E AT 2 BIFsEs, ikEE
— (RBSRRFHEIN RGO - %), ORRY: (B, 3R ,2019/12/15, 20
#1915 4

HCI1120200S TICT for Care and Support of Elderly People in Hyper Aged Societies | |,
IR — OR BAEImB A BT RPN - #d%) |, A>T A 2, 2019/7/29, FE3 5 1
25 M HAN=F X LY T VT FRREF—HF A X Ry ar [360°VR 230
@ttt o BE ), il 8 GROTRT: - &l , 4271 1,2020/9/16, ZINEHK
60 4, http://conference.vrsj.org/ac2020/program/1A1.html

10. 2020 NAIST x NCKU SDGs Workshop, HIE— (45 BLAEHBH 2Rl K2 k% - #



EFRF A BT ) B R R TGS E Ok « Kuo R

£2) , AT A, 2020/12/01,12/05,12119, 33 5 . BINHHI 40 4

4. WFFEASHE D FEAE

[GFR—F 4 7]

c2017 54 H 23 H : v/ A7V —r v ay 7, ESNHRIRE, G, B

- 2017 4£ 8 H 5-7 A : IR Hm Y — 27 S a v 7, ENLRIIRF. 6. 55

<2017 11 A 22 B WISV — 27 v a v 7, SR ERB AN K FBeR S, BB, A
VN

- 2018 4E 2 H 25-27 H - PR T — 2 v a v 7, JREBRFEN, IRE, A

« 2018 4E 11 H 19 B : WIS Y — 27 v a v 7, SR IGIBFAEI R FBe RS, B, A
VN

- 2018411 A 26 H : WIERh U — 2 v a v 7, ENRIIKRFE. BfE. &5

- 20194E3 H 8 H : IEAcii Vv — 2 v a v 7, ENRIIRE. B, B

<2019 43 H 21-22 A - MRV —2r v a v A~ UART A&V — FEHAEIED,
HAE, HAR

«20194E 11 H 22 H : WISV — 27 v a v 7, SRR A KREpe e, BB, H
N

[244 - BieE Okl A

+ 2017 £ 10 A : HARRZC THFREIFAE 2 4 OWFEEE R 6 » A Az,
- 2018 4£ 3 5} 1~3 H : Prof. Su, Fong-Chin 23\WF 721 7E

- 2018 4F- 4 H 10~17 H : HAE KA CTHFEEM A ORI 2 5 1 A=,

- 201943 H 4~9 H : EN I KRFPICHEBIIMKFAEN L ZIRE LT,

5. Frafii
WFFEHI R R 0 1

6. ZH - HriHE%s

* Best Poster Award, Jayzon Ty, Alexander Plopski, Hirokazu Kato, “Integration of Augmented
Reality with Pressing Training Evaluation Systems”, MoST&JST Conference on ICT, Tainan,
Taiwan, November, 2018.

+ Best Poster Award, Naoki Inoue, Alexander Plopski, Hirokazu Kato, “Design of Finger Motor Skill
Training with Gamification based on Music Play”, MoST&JST Conference on ICT, Tainan, Taiwan,
November, 2018.
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