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A pulse rate detection method for eliminating motion artifacts based
on wearable photoelectric sensing technology
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2. PLA Strategic Support Force Characteristic Medical Center, Beijing 100081, China)

Abstract : Pulse wave is an important detection object for analyzing the physiological condition of human cardiovascu-
lar system. Pulse signals collected by wearable photoelectric devices often disturbed by motion artifacts due to human
movement, which in turn affects the accuracy of detection results, and it is difficult to reduce the artifacts due to the
fact that the main frequency components of the artifacts overlap with the frequency of the optoelectronic signals. In this
paper,a pulse rate detection method combining nonlinear adaptive filtering and linear frequency-modulated Z-trans-
form (CZT) is proposed to solve the problems of low pulse rate detection accuracy of existing pulse rate detection and
insufficient resistance to motion interference. Firstly, the signal acquired by photoelectric volumetric pulse wave tracing
(PPG) is preprocessed to remove high-frequency interference and baseline drift,and then the micro-electro-mechani-
cal system (MEMS) is chosen as the reference signal to construct a nonlinear adaptive filter based on the least mean
square (LMS) to remove the motion artifacts. Finally, the frequency spectrum of the signal is analyzed by CZT to cal-

culate the pulse rate. The experiments are carried out by evaluating the performance of the experimental data collected
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from 10 subjects,and the results show that the method can effectively recover the original signal from the interference

pulse wave signal,and the average absolute error of the measured pulse rate is 1. 96 bpm,which is highly accurate and

anti-interference ability.
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Fig. 1 Schematic diagram of the main control system
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Fig. 2 Block diagram of the nonlinear adaptive filtering based on LMS
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