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Development of multi-sensor terminal for vital data sensing
and position tracking
O Kouhei Kiyoyama(Kyushu University), Akihiro Kawamura(Kyushu University),

and Ryo Kurazume(Kyushu University)

Abstract : This paper proposes a multi-sensor terminal for vital data sensing and position tracking of a care receiver to reduce
caretaker’s burden on nursing care. This sensor terminal is equipped with a RGB-D camera and a laser range finder. It is able
to measure heart beat and breathing rate from depth information. In addition, it can track a walking position of a care

receiver by the laser range finder.
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RGB-D Camera

Fig. 1: Sensor terminal
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Fig. 3: Rectangular wave for heartbeat
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Fig. 4: Experimental setup

(b) Stop breathing

(a) Normal

Fig. 6: Measuring results of the heartbeat and breath
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Fig. 7: Experiment with blanket

Heart rate

1 2 3 4 5 6 7 8 9 10 || AVG.
RGB-D Camera | 72.8 | 61.1 | 77.8 | 76.9 | 78.0 | 62.5 | 59.6 | 65.8 | 67.7 | 71.2 || 69.3
Heartbeat sensor | 94.7 | 97.4 | 88.0 | 86.5 | 84.9 | 90.1 | 97.8 | 81.7 | 84.6 | 77.4 88.3
Breathing rate
1 2 3 4 5 6 7 8 9 10 || AVG.
RGB-D camera | 12.0 | 20.2 | 13.1 | 14.1 | 11.9 | 14.7 | 153 | 12.3 | 134 | 12.1 13.9
Manual 11 19 10 12 11 14 15 13 12 12 12.9
Table. 1: Without blanket
Heart rate
1 2 3 4 5 6 7 8 9 10 || AVG.
RGB-D Camera | 81.1 | 81.9 | 78.2 | 79.3 | 84.0 | 80.0 | 90.7 | 92.0 | 93.8 | 90.1 85.1
Heartbeat sensor | 90.7 | 88.3 | 88.3 | 86.8 | 90.0 | 92.9 | 88.2 | 86.9 | 91.0 | 88.0 || 89.1
Breathing rate
1 2 3 4 5 6 7 8 9 10 || AVG.
RGB-D Camera | 16.5 | 14.0 | 14.0 | 12.6 | 13.1 | 11.8 | 12.8 | 134 | 14.1 | 11.9 13.4
Manual 13 14 14 11 12 12 13 13 14 14 13
Table. 2: With blanket
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Fig. 8: Walking trajectory
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