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Examination of pulse rate measurement using phase of photoplethysmography
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This study examined pulse rates measurement method with elimination of the motion artifact using a pulse

wave velocity. When body movement occurs, capacity of the blood vessel change happens and has an influence on the
photoplethysmography (PPG) signal. To solve this problem, we produced a reflected-light green PPG sensor having two
photodetectors which located adjacently. We assume the adjoint sensors were influenced the same artifact, but PPGs have a
phase difference. Therefore it is thought that the detection of the pulse rate is possible because artifacts are removed by
calculate the difference of two PPG signals. Eight young healthy subjects without any indication of peripheral circulatory
failure were recruited to participate in the experiment. We attached the PPG sensor to a wrist, and performed jumping to
produce artifacts. As a comparison result with heart rate, pulse interval calculated by this method was higher precision than

calculated by single PPG.
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Fig. 2 A typical example of ECG, PPG and analyzed PPG
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Fig. 3 A typical example of RR interval and pulse intervals

Table 1 Number of times that error rate became
more than 20% in jump

Number of times that error rate
Subject became more than 20% in jump
PPI, PPI,,
1 19 9
2 11 11
3 23 18
4 12 6
5 24 12
6 21 9
7 18 17
8 17 22
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