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Autonomous pulse measurement system using body-conducted sound sensor

Takahiro Kubo, Yamaguchi Universty

Kanya Tanaha, Yamaguchi Universty

Yuji Wakasa, Yamaguchi Universty

Syota Nakashima, Yamaguchi Universty

Fumiaki Ehara, Ube National College of Technology

Abstract: In late years, the lonely death of elderly people living alone becomes the big social problem. Therefore, a

device to monitor the health condition of elderly people living alone is necessary. In this paper, we construct a system,

which notifies the pulse rate and physical information to remote place. Firstly, we produce a body conduction sound

sensor using an electret condenser microphone is covered by Polyurethane elastomer, which simplified measurement

of artery sounds. Secondly, we construct a subsystem, which calculates the pulse rate by measuring the artery sound

of the wrist. After denoising, the pulse rate date is derived using an autocorrelation method, which is a method to

measure a period of the signal. The artery sound measurement device is comprised of a microcomputer called mbed to

measurement and autocorrelation, and XBee to transmit pulse rate. We have confirmed the usefulness of the system

by wearing the actual actually, to derive the pulse at rest and during walking.
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Fig. 1 Autonomous pulse measurement system

Fig. 2 Body-conducted sound sensor
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R(j) =
1

N

N∑
i=1

v(i) · v(i+ j) (j = 0, 1, 2, · · ·) (1)
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Fig. 3 Measured artery sounds(at rest)

Fig. 4 Aftre denoiseing measured artery sounds(at rest)

Fig. 5 Autocorrelation result

Table 1 Verification of the system that was prepared.

PulseRate1[bpm] PulseRate2[bpm]

(Using the (Derived by arterial

prepared system) sound data)

1 80 82

2 85 85

3 87 86

4 85 84

5 79 81

6 81 85

7 78 81

8 83 80

9 77 78

10 77 79

Fig. 6 Measured artery sounds(at walking)
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