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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 : [ Soft Exoskeleton and Wearable Assistive Devices to support Elderly People
in Hyper-Aged Societies |

2. Project Period : June, 2019 ~ March, 2022

3. Main Participants :

Japan-side

Name

Title

Affiliation

Role

Pl

Yuichi Kurita

Professor

Hiroshima
University

Co-lead and
co-supervise
the joint proj
ect with the
Pl of Taiwan-
based Team

Co-PI

Hiroaki Kimura

Professor

Hiroshima
University Hospital

Support the PI
of Japan-
based Team
for
collaboration
with
associations
of the elderly

Co-PlI

Keisuke Shima

Associate
Professor

Yokohama National
University

Support the PI
of Japan-based
Team for
developing fall
prevention
evaluation
system

Collaborator

Koji Shimatani

Professor

Prefectural
University of
Hiroshima

Support the PI
of Japan-based
Team for
assessing fall
prevention
performance

Collaborator

Noriaki Maeda

Lecturer

Hiroshima University

Support the PI
of Japan-based
Team for
assessing
standing
capability

Collaborator

Total number of participating researchers in the project:

5

Taiwan-side

Name

Title

Affiliation

Role

Pl

Chen,
Yang

Yen-

AssocC.
Professor

National Taiwan
University

Co-lead the
joint  project
with the PI of
Japan-based
Team.
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Co-PI Chen, Hao-Ling | Assoc. National Taiwan | Support the
Professor | University Pl of Taiwan-

based Team
for design
issue and
conduct user
research.

Co-PI

Collaborator

Collaborator

Collaborator

Total number of participating researchers in the project: 2

4 . Scope of the joint project

This project aimed to develop smart assistive soft exoskeleton technology to support
walking and fall prevention in order to realize a society in which the elderly can play an
active role. The project addressed the following issues: 1) design of an assistive device
with sensor and display functions, 2) development of evaluation technology for walking
assistance and fall prevention 3) evaluation of the proposed system. As a result, we
succeeded in developing a prototype that can assist the elderly in walking. Individual
differences in postural sway were evaluated based on changes in body center of gravity
and foot pressure center, and an age estimation model of standing function was
developed. These results led to the start of sales of artificial muscle-assist boots from the
partner company, and to the start-up business by co-Pl and the start of sales of a support
system for testing standing posture function.

5. Outcomes of the joint project
5 — 1 Intellectual Merit
We developed the Smart Assistive Soft Exoskeleton (SASE), which can assist the elderly
in walking. We also evaluated individual differences in postural sway induced by Virtual
Light Touch Contact (VLTC) based on changes in body center of gravity and foot pressure
center, and developed an age estimation model of standing function.

5 — 2 Synergy from the Collaboration
Through interaction with the Taiwanese partner, the Japanese Pl developed an artificial
muscle suit that can change the perceived level of force sensation from the artificial
muscle by changing the amount of visual feedback. The Taiwanese Pl also devised the
idea of using compressed air as a force feedback source and developed it into a human-
computer interaction technology that can be used in the entertainment field.

5 — 3 Potential Impacts on Society
The results of this project led to the launch of sales of artificial muscle-assist boots from
a partner company, as well as a start-up business by co-Pl and the launch of a standing
function test support system.

5 — 4 Effectiveness and Continuity of Exchange

(Human Resource Cultivation, Development and Sustainability of the Cooperation, etc.)
Five Japan-Taiwan exchange seminars and workshops (four face-to-face and one online)
were held from FY 2018 to FY 2022 to promote interactive exchange between the
laboratories. In addition, the Japanese Pl has established the Applied Human
Augmentation Project Research Center in Hiroshima University. This center will be used
as a platform for future joint research with Taiwan.
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Maeda N, Urabe Y, Sasadai ], Numano S, Fujishita H, Morikawa M, Fan G, Kobayashi T: Effect of
soft and semi-rigid ankle braces on kinematic and kinetic changes of the knee and ankle joints after
forward and lateral drop landing in healthy young women. Isokinet Exerc Sci 27(3) : 219-225, 2019
Komiya M, Urabe Y, Sasadai J, Fujishita H, Sakai S, Maeda N: The effects of two different Whole-
Body-Vibration frequencies on ankle dorsiflexion angle, vertical jump height, and postural stability
after landing. Isokinet Exerc Sci 27(4), 267-274, 2019

Mikami Y, Amano K, Kawamura M, Nobiro M, Kamijyo Y, Kawae T, Maeda N, Hirata K, Kimura H,
Adachi N: Whole-body vibration enhances effectiveness of “locomotion training” evaluated in
healthy young adult women. ] Phys Ther Sci 31(10): 895-900, 2019

Ai Higuchi, Junichiro Shiraishi, Yuichi Kurita, and Tomohiro Shibata, Effects of Gait Inducing Assist
for Patients with Parkinson’s Disease on Double Support Phase During Gait, Journal of Robotics
and Mechatronics, Vol.32, No.4, pp. 798-811, 2020

Masataka Yamamoto, Koji Shimatani, Masaki Hasegawa, Yuichi Kurita, and Hiroshi Takemura,
Accuracy of Temporo-spatial and Lower Limb Joint Kinematics Parameters Using OpenPose for
Various Gait Patterns with Orthosis, IEEE Transactions on Neural Systems & Rehabilitation
Engineering, 29:2666-2675, 2021

. Ushio K, Mikami Y, Obayashi H, Fujishita H, Fukuhara K, Sakamitsu T, Hirata K, Ikuta Y, Kimura

H, Adachi N. Decreased Muscle-to-Fat Mass Ratio Is Associated with Low Muscular Fitness and
High Alanine Aminotransferase in Children and Adolescent Boys in Organized Sports Clubs.J Clin
Med. 10(11):2272, 2021

Keisuke Shima, Koji Shimatani and Mami Sakata, A wearable light-touch contact device for human
balance support, Scientific Reports, Vol. 11, No. 7324, 1 April, 2021

Mayuko Minakata, Tsubasa Maruyama, Mitsunori Tada, Priyanka Ramasamy, Swagata Das, and
Yuichi Kurita, Safe Walking Route Recommender Based on Fall Risk Calculation Using a Digital
Human Model on a 3D Map, IEEE Access, Vol.10, pp.8424-8433, 2022
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Yuichi Kurita, Chetan Thakur, Swagata Das, Assistive Soft Exoskeletons with Pneumatic Artificial
Muscles, In: McDaniel T., Panchanathan S. (eds) Haptic Interfaces for Accessibility, Health, and
Enhanced Quality of Life. Springer, Cham, pp. 217-242, 2019.12. Print ISBN 978-3-030-34229-6
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Yuichi Kurita, Wearable Haptics, In E. Sazonov (ed.), Wearable Sensors 2nd Edition, Chapter 2.7,
ELSEVIER, pp.201-220, November 2020
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pp.587-591, 2020
FEM M, BRYLIE BT & EEIREEE & 1) | S 2 HA, (KE OFME:, IARERE, Vol.yo,
No.6, pp-365-370, 2020

. Swagata Das, Yuichi Kurita, and Ramin Tadayon, Accessible Smart Coaching Technologies Inspired

by Elderly Requisites, In Troy McDaniel, Xueliang Liu (eds.), Multimedia for Accessible Human
Computer Interface, Chapter III, Springer, pp.175-215, 2021

. Gunarajulu Renganathan, Yuichi Kurita, Sasa Cukovic,and Swagata Das, Foot Biomechanics with

emphasis on the Plantar Pressure Sensing: A review, In Karupppasamy Subburaj, Kamalpreet
Sandhu, Sasa Cukovic (eds.) , Revolutions in Product Design for Healthcare: Advances in Product
Design and Design Methods for Healthcare (Design Science and Innovation), Springer, 2022
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