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Improvement of bed monitoring system for aged people using composite sensors
On the current research results and the future plan

Kazuhisa Nakasho 1, Shunya Saitol, Hirokazu Madokorol, Nobuhiro Shimoi'

! Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology, Akita Prefectural

University

In reaction to the rapidly aging society in Japan, our research group is promoting the research and development of bed monitoring system for
nursing care. In this work, we have created a high-accuracy, high QOL, inexpensive bed monitoring system that uses sensing technology,
combining an inexpensive acceleration sensor and piezo load sensor and machine learning algorithm for posture detection. In this paper, first, we
report on improvement of piezo load sensor and comparison of posture detection algorithm. This research has lead our system to achieve a
judgement rate of 94.0% in distinguishing the seven basic postures in the bed-leaving motion in an experiment involving ten subjects. Next, we
report on the proposal and experimental results of a method to monitor vital signs with a piezo load sensor built in a pillow. We compared three

heart beat detection algorithms, and verified they can distinguish the states of staying in bed and leaving bed with accuracy rate of over 99.8%.

Keywords: Bed monitoring, Machine learning, Vital signs monitoring, Bed-leaving detection, Acceleration sensor, Piezoelectric

sensor
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