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

1. Project title : [Development of Smart System Integrated Gait-Aid Device |
2. Research period : February 2022 ~ March 2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Mizukami Professor | University of Director
Katsuyoshi Tsukuba
Co-PI Sarashina Eri part-time University of Data
researcher | Tsukuba collection,
analysis and
writing papers
Total number of participants throughout the research period: 2
Partner-side
Name Title Affiliation Role in the
research
project
Pl Begg Rezaul Professor Institute for Health Supervisor
and Sport, Victoria
University
Co-PI Nagano Hanatsu | Post Institute for Health Director of
Doctoral and Sport, Victoria experiments in
Researcher | University Australia
Collaborator Maria Prokofieva | Senior Institute for Health Creating Al
Lecturer and Sport, Victoria algorithms
University
Collaborator | Thanita Sanghan | PhD Institute for Health Research
student and Sport, Victoria assistant
University

Total number of participants throughout the research period: 4

In a super-aging society, injury prevention is crucial for promoting health. While walking is
a suitable exercise, it also increases the risk of injury. Therefore, the goal of this research is
to develop a smart system to determine health risks related to walking and to explore ways
to commercialize and implement this system through international collaboration and
partnerships with companies.

This research was carried out through several stages: planning, preliminary verification,
preliminary experiments, main experiments, and validation. The planning stage took place in
Japan, where the project was designed and then discussed with Australian researchers in
online meetings. The preliminary verification assessed the feasibility of the project based on
past data. Both the preliminary and main experiments were conducted in Australia.

The experiments aimed to determine whether it was possible to measure factors that
previously required a 3D motion analysis system using only an inertial measurement device
embedded in shoes, which measures 3-dimensional linear acceleration and angular velocity.
Thirteen healthy young adults walked on a treadmill at 4 km/h for 5 minutes. Using data from
consecutive five frames, the timing from heel strike to toe-off and the height of minimum foot
clearance (MFC) were analyzed to predict future gait events. The results demonstrated that
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the developed device could adequately predict the risk of stumbling.

This research has presented a new paradigm for scientific and technological
advancement and social implementation through international joint research. This approach
is seen as having the potential to foster innovative collaborations and create new business
opportunities, enhancing research and development, and their social application in both
Japan and Australia.

Despite successfully establishing the technical foundation for the practical use of the
smart system through international joint research, there remains a challenge in developing
the footwear and management interface to incorporate this system. To address this issue,
we are currently planning medical clinical research in collaboration with Victoria University.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research.

Thirteen healthy young adults walked on a treadmill at 4 km/h for 5 minutes. During this
time, the timing from heel strike to toe-off and the height of the MFC were measured.
Analysis of the results predicted future gait events. The results showed that the MFC could
be classified into three categories (less than 1.5 cm, 1.5 cm to 2.0 cm, and more than 2.0
cm) with an accuracy of 84% to 86%, and the timing from heel strike to toe-off was predicted
with a mean squared error of only 0.04 seconds, indicating that the risk of stumbling could
be sufficiently predicted.

5-2 Synergistic effects of the joint research

This research presented a new paradigm for scientific and technological advancement
and social implementation through international joint research. The sharing of technology
and intellectual property among stakeholders suggested long-term contributions to the
advancement of science and technology in Japan. This approach is believed to promote
innovative collaborations and create new business opportunities, fostering the growth of
research and development and their social application in both Japan and Australia. Direct
exchange experiences through travel significantly contributed to improving research
methods, optimizing technology, and building international trust.

5-3 Scientific, industrial or societal impacts/effects of the outputs

Despite successfully establishing the technical foundation for the practical use of the
smart system through international joint research, there remains a challenge in developing
the footwear and management interface to incorporate this system. While advancing
technical improvements, it is necessary to strengthen collaboration with companies. To
address this issue, we are currently inviting participation from major companies in the
medical clinical research plan in collaboration with Victoria University. Partnerships with
such companies are expected to promote the development of new technologies and
products that address specific issues faced in medical settings, ultimately contributing to
healthcare and health promotion in both countries.
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Hanatsu Nagano, Maria Prokofieva, Clement Ogugua Asogwa, Eri Sarashina and Rezaul
Begg. (2024)

A Machine Learning Model for Predicting Critical Minimum Foot Clearance (MFC) Heights.
Applied science, 14, 6705.

https://doi.org/10.3390/app14156705
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