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Adaptive Control of Joint Movement Induced by Electrical Stimulation

WU Qiang’ ZHANG Qin' XIONG Cai-Hua'

Abstract This paper presents a neuro sliding mode control method of electrical stimulation for accurate electrically-
induced joint movement by compensating the effects of external disturbances and muscle fatigue during stimulation. The
sliding mode control law is rested on an electrically-induced musculoskeletal model. The adaptive control law of the radial
basis function network which is used to approximate system modeling uncertainties is derived through the Lyapunov
function. This proposed method is evaluated by adaptive control of electrical stimulation to achieve expected knee
movements, especially in the presence of external disturbances and muscle fatigue. Both simulation and experimental

studies indicate that the proposed adaptive control method is effective and feasible to compensate deviations of joint

movement resulting from external disturbances and muscle fatigue.
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Table 1  The parameters of knee joint model
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B 0.19 Nm - s/rad
A 2.47 Nm/rad
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