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The research conducted in FY2024 followed the original plan, focusing on two main objectives:

(1) improving the accuracy of blood pressure measurement through motion artifact reduction in
wristband-type devices, and

(2) developing glasses-type and ECG wearable devices incorporating similar motion compensation
techniques.

For research objective (1), we developed and validated a signal processing method using the differential
output of adjacent blood pressure and motion sensors. The method achieved a high correlation
coefficient of over 0.92 between extracted noise and motion signals, demonstrating the effectiveness of
the noise reduction algorithm. In addition, we designed a dual-stage pressure adjustment mechanism
that reduced device mass by approximately 20% and improved sensor mounting stability, extending the
valid measurement angle range by over 45%.

For objective (2), we initiated structural design for glasses-mounted sensors targeting superficial
temporal arteries. A prototype ECG module with flexible electrodes was also developed, aiming for
long-term wearability and signal fidelity. A dedicated test system was constructed for calibrating micro
force sensors, resulting in a linear correction formula effective around 2 N, which is essential for future
head-mounted applications.

As part of international collaboration, the principal investigator conducted research at the Firat Group
in the Department of Bioengineering, Imperial College London, under Chuo University's Research
Promotion Program. The project was presented within the host group, followed by discussions on future
directions. Participation in the CPE Workshop on Wearable Electronics, hosted by Imperial College
London’s Centre for Processable Electronics, also facilitated knowledge exchange with leading
researchers in the field.

The research outcomes are scheduled to be presented at the 2025 Robotics and Mechatronics Conference
(ROBOMECH 2025), as well as other domestic and international conferences. Selected results will be
submitted to journals such as Sensors and Actuators A. Educational integration is planned through a new
interdisciplinary course “Micromachines” in the reorganized Faculty of Advanced Science and
Engineering, as well as outreach activities such as research fairs and graduation projects.
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