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Design of a wearable and intelligent rehabilitation robotic based on

sEMG signal

Zhong Xiaocong, Wang Qisong, Liu Dan, Lei Qinyao, Cao Tianao, Sun Jinwei

(Harbin Institute of Technology, Heilongjiang 150001, China)

Abstract: With the rapid development of artificial intelligence, human-computer interaction
technology has been widely used in the field of people's livelihood in recent years, and intelligent
rehabilitation devices have become the focus of current research in order to improve the quality
of rehabilitation treatment for patients with stroke and other diseases. Applying surface EMG
signals to decode the movement intention of patients and control the movement of rehabilitation
manipulator to realize active rehabilitation treatment have significant research significance.
Aiming at the problems that the current sSEMG signal acquisition devices are not easy to carry

and the accuracy is low, we design a portable and wearable EMG signal acquisition device based



on ADS1292R, extract the combinations of mean absolute value, root mean square and
waveform length as the input of the classifier, and use the BP neural network to perform pattern
recognition, achieve the average classification accuracy of 97.5% for four hand gestures. Our
work realizes the sSEMG signal sampling, feature extraction and classification, integrates the
functions of activity segment detection, network training parameter display, bluetooth

communication, and achieves the accurate control of the rehabilitation manipulator.

Keywords: Surface electromyography; Feature extraction; Pattern recognition; Wearable and

portable; Rehabilitation manipulator
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