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Design and implementation of a muscle electrical stimulation system based on EMG feedback
Bo Shan
School of Sports and Health, Shanghai Sports University

[Abstract] Muscle electrical stimulation technology is widely used in the field of rehabilitation medicine and
exercise science, and realizing personalized electrical stimulation has become the focus of research. In this study,
a muscle electrical stimulation system based on EMG feedback was designed and implemented. The system uses
Raspberry PI as the main controller and integrates EMG signal acquisition, electrical stimulation module and
fuzzy control algorithm. Surface EMG signals are collected by the EMG sensor, and the sample entropy is
calculated after pretreatment to quantify the muscle fatigue degree. Then, the fuzzy control algorithm is used to
dynamically adjust the frequency and intensity of the electrical stimulation according to the fatigue degree, so as
to realize personalized muscle rehabilitation and training. The experiment shows that the system can effectively
identify the muscle fatigue state, adjust the electrical stimulation parameters in real time, and significantly
improve the accuracy and personalization of the muscle electrical stimulation. This research provides innovative
solutions for intelligent rehabilitation equipment and sports training system, and has broad application prospects.
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