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Measurement of Respiration and Heartbeat Using a Flexible Tactile Sensor Sheet on a Bed
Kazuya Matsuo*, Toshiharu Mukai (RIKEN), Yo Kato, Atsuki Shimizu, Shijie Guo (Tokai Rubber Inds.)

Abstract

We describe a measurement method of respiration and heartbeat using Smart Rubber sensor, a rubber-based flexible tactile sensor

sheet developed by us. This method is useful for recognizing person’s conditions: sleeping soundly, sleeping lightly, lying down,

sitting on a bed, and so on. Our goal is to watch over those who require nursing care. The proposed method measures respiration

and heartbeat as follows. First, we measure body pressure by using Smart Rubber sensor placed on a bed. Then, the method applies

a frequency analysis to the time series data of the body pressure. Finally, respiration and heartbeat are obtained by extracting

suitable frequency bands. In the experiments, we show that respiration and heartbeat have been successfully measured.
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Fig. 1. Measurement method of respiration and heartbeat using

a flexible tactile sensor sheet.
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Fig.2. Schematic structure of Smart Rubber sensor.
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Fig.3. Photograph of the SR sensor.
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Table 1. Specifications of the SR sensor
256
Number of cells Length Width
16 16
Size of sensor sheet 478 [mm] | 478 [mm)]
Size of a sensor cell 28 [mm] | 28 [mm]
Size of a gap between cells | 2 [mm] 2 [mm]
Sampling rate 20 [Hz]
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Fig.4. Photographs of the three postures.

a: on his back b: on his stomach
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Fig.5. (a) Photograph of the respiratory sensor. (b) The subject
wearing the respiratory sensor.
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Fig. 6. (a) Photograph of the heartbeat sensor. (b) The subject
wearing the heartbeat sensor.
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Fig.7. Frequency spectrums of the three postures by applying the FFT to the body pressure for measuring the respiration.
The three postures are ‘lying on his back’, ‘lying on his stomach’, and ‘lying on his side’. Every horizontal axis represents
the frequency range of from 0 to 2 hertz. Every vertical axis represents the amplitude spectrum.
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Fig.8. Measurement results of the respiration of the three postures. Every blue line indicates the respiratory waveform
obtained by our method. Every red line indicates the output value of the respiratory sensor.
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Fig.9. Frequency spectrums of the three postures by applying the FFT to the body pressure for measuring the heartbeat.
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Fig. 10. Frequency spectrums of the three postures by applying the FFT to the output of the heartbeat sensor.
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