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Electrical Stimulation System Based on Remote Physiological Monitoring
and EMG Feedback
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(1. Gongli Hospital Medical Technology College, Shanghai University of Technology , Shanghai 200135, China;
2. School of Health Science and Engineering , Shanghai University of Technology, Shanghai 200082, China)

Abstract: To meet the individual needs of home rehabilitation patients in electrical stimulation treatment, an electrical stimulation system
based on remote physiological monitoring and adaptive control of EMG feedback is proposed. First, the physiological parameters such as blood
oxygen, heart rate, blood pressure and microcirculation of patients are obtained through the remote monitoring platform , and the doctor formu-
lates a medical prescription containing treatment duration, frequency (1~20 Hz) , initial amplitude (1~60 mA), pulse width (0.1~10 ms) ,
and fatigue threshold accordingly; Secondly, the fatigue detection algorithm based on the average power frequency (MPF) value is introduced
in the treatment process, and the stimulation pulse width and amplitude are dynamically adjusted in combination with the root mean square val-
ue (RMS) of the electromyography signal. When the muscle reaches the fatigue threshold or the treatment duration ends, the shutdown mecha-
nism is automatically triggered. The experiment shows that the maximum errors of frequency, pulse width and amplitude measured by the sys-
tem are 2%, 1% and 1.55% respectively, which can not only realize the adaptive adjustment of parameters, but also ensure the safety and ef-
fectiveness of treatment.
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Fig. 1 Overall system architecture
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Fig.2 DC-DC power supply circuit
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Fig. 3 Constant current stimulation output circuit
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Fig.4 Wi-Fi circuit
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Fig.5 Hardware structure of physiological signal acquisition
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Fig. 6 System software flow
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1 1 1.0 1 1.0 1 1.030
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