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Estimation of Body Movement with Optical Fiber Pressure Sensor

Toshiyo TAMURA, Atsushi NISHIGAICHI
and Toshimitsu NOMURA

ABSTRACT

For assessment of body movement during sleep, a system for monitoring pressure in bed has been
developed. The system consists of an optical fiber pressure sensor and a notebook personal-computer
with A/D converter. The changes in optical density due to changes in pressure was detected and
converted with A/D converter and transferred to computer. Preliminary study showed the pressure
distributions of head, back, and hip were relatively high. Thus three optical fiber sensors were arranged
in above positions. The changes in posture and body movement were recognizable from the changes in
pressure. The time of body movement was estimated from the derivative of pressure signal. The time
of body movement was determined when two of three signals were changed. In comparison with the

video recording, this estimation showed good agreement. The pressure measurement in bed provides a

high resolution posture change during sleep.
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Fig. 1 Schematic diagram of the monitoring sys-

tem.
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Fig.2(a) Relationship between load and signal
output of sensor. (O shows sensor A
and @ shows sensor B.
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Fig.2(b) Relationship between contacted width
and signal output.
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Fig.3 Flowchart of detecting procedure in body

movement.
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Fig.5 Time course of recordings.

The signal output of sensors and it derivatives under sensor arrangement

B in Fig.4. The time of body movement was determined that two of three derivatives were above

thresold value of 0.2, 0.3, and 0.4V/s.

recording was also shown in top of the figure.
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