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The study on extraction method of pulse rate variability in daily unsupervised state
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[ Abstract] The extraction of pulse rate variability(PRV) in daily life is often affected by exercise and blood
perfusion. Therefore, this paper proposes a method of detecting pulse signal and extracting PRV in post-ear, which could
improve the accuracy and stability of PRV in daily life. First, the post-ear pulse signal detection system suitable for daily
use was developed, which can transmit data to an Android phone by Bluetooth for daily PRV extraction. Then, according
to the state of daily life, nine experiments were designed under the situation of static, motion, chewing, and talking states,
respectively. Based on the results of these experiments, synchronous data acquisition of the single-lead electrocardiogram
(ECG) signal and the pulse signal collected by the commercial pulse sensor on the finger were compared with the post-
auricular pulse signal. According to the results of signal wave, amplitude and frequency-amplitude characteristic, the post-
ear pulse signal was significantly steady and had more information than finger pulse signal in the traditional way. The
PRV extracted from post-ear pulse signal has high accuracy, and the accuracy of the nine experiments is higher than
98.000%. The method of PRV extraction from post-ear has the characteristics of high accuracy, good stability and easy use

in daily life, which can provide new ideas and ways for accurate extraction of PRV under unsupervised conditions.
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Fig.1 The block diagram of post-ear pulse signal detection

system
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Fig.2 Photograph of post-ear pulse signal detection system
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Fig.3 The post-ear pulse signal sensor
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Fig.4 The signal acquisition and transmission equipment
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Tab.1 The PRYV result of post-ear pulse signal

ST WA (%) Tk (%) HEAE (%) P{H

1 0.014 + 0.007 0.016 £ 0.009 99.986 + 0.007 0.138
2 0.014 + 0.008 0.010 £ 0.007 99.986 + 0.008 0.130
3 0.018 £ 0.009 0.016 £ 0.009 99.982 + 0.009 0.131
4 0.012 +0.008 0.013 +£0.008 99.988 + 0.008 0.128
5 0.021 +0.008 0.009 +0.007 99.979 + 0.008 0.113
6 0.019 +£0.008 0.013+£0.008 99.982 + 0.008 0.115
7 1.133+£0.670 0.721 £ 0.459 98.867 +0.670 0.083
8 1.757 £1.140 1.678 £0.571 98.243 +1.140 0.078
9 1.024 £0.768 0.873 £0.526 98.977 £ 0.768 0.090
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