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Design of mental stress monitoring system based on photoplethysmography

TIAN Jianpeng, CAO Le, KAN Xiu, ZHANG Mugian, MENG Fanchen, WANG Jinwei

(College of Electrical and Electronic Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Real-time monitoring of human mental stress is of great significance to the development of personal physical and mental

health in the current society. However, traditional electrocardiogram monitoring of mental stress is complicated and costly. For this

reason, a mental stress monitoring system based on photoplethysmography was designed. First,the MAX30101 photoelectric sensor

is used to collect the original human pulse wave signal, and the heart rate variability (HRV) characteristics are obtained through db4

wavelet basis filtering and baseline filtering analysis; then combined with the BP neural network to train the HRV data set to obtain

the network model; analyzed HRV characteristics are input into the network model to assess mental stress; finally, multiple sets of

stress measurement experiments according to the stress—induced experimental method were designed; the results show that the

measurement results have a high consistency with the pressure setting reference, which provides a feasible low—cost portable solution

for mental stress measurement.
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Fig. 1 System block diagram
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Fig. 6 PPG signal after P wave peak detection
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Fig. 7 Topological diagram of BP neural network
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degree of psychological stress of the subjects
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