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The research conducted in FY2025 followed the original plan, focusing on three main objectives:

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

(2) developing a glasses-type wearable device with integrated ECG sensing, and

(3) establishing calibration methods and physical modeling for multimodal physiological measurement.

For research objective (1), we developed a sensitivity-switching triaxial force sensor and a skin-
stretching mechanism to enhance signal quality and reduce motion artifacts. The proposed system
achieved a high signal-to-noise ratio and enabled clear extraction of pulse wave features, demonstrating
its effectiveness for robust blood pressure sensing under motion conditions.

For objective (2), we developed a glasses-type wearable device integrating tonometry-based pulse wave
measurement and ECG sensing. Pulse transit time (PTT)-based calibration showed strong correlation
with reference blood pressure (correlation coefficient: 0.87, error: 2.0 + 1.9 mmHg). In addition, a
mechanical structure was introduced to suppress motion artifacts caused by temporal muscle movement,
reducing signal variability by approximately 48%. Flexible organic electrodes were also developed to
enable stable and comfortable long-term ECG measurement.

For objective (3), we established a novel calibration method for head-based blood pressure measurement
using blood pressure variations induced by exercise and posture changes. This approach significantly
improved calibration accuracy and enabled reliable quantitative evaluation, which had been a major
challenge in head-based tonometry. Furthermore, preliminary studies on multimodal signal integration
and modeling indicated the potential for improving robustness and accuracy in physiological parameter
estimation.

As part of international collaboration, the principal investigator conducted research at 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 collaboration. After
returning to Japan, further discussions have been continued toward establishing an international joint
research framework based on this project.




The research outcomes have been actively disseminated through international and domestic conferences,
including MicroTAS 2025 and major conferences in MEMS, bioengineering, and sensor systems.
Selected results will be submitted to international journals such as Sensors and Actuators A. Educational
integration is also planned through the course “Micromachines,” as well as through graduation research
projects and outreach activities.
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