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Abstract

In this paper an adaptive robust fuzzy controller based on diding mode control (SMC) approach is
proposed to control the knee joint position using quadriceps electrical stimulation and it has been
tested on three subjects. The proposed method is based on SMC. The main advantage of SMC derives
from the property of robustness to system uncertainties and external disturbances. However, a large
value has to be applied to the control gain when the boundary of uncertainties is unknown.
Unfortunately, this large control gain may cause chattering on the diding surface and therefore
deteriorate the system performance. In this paper a robust control strategy proposed which is based
on the combination of diding mode, fuzzy logic systems, and an adaptive compensator to reduce the
system uncertainties while alleviating the effects of chattering. The fuzzy logic system is used to
identify the muscle-joint dynamics. The parameters of this fuzzy system were estimated using another
fuzzy system. The controller is evaluated through the simulation studies on a virtual patient and
experimental studies on intact subjects. The results show that the adaptive robust controller provides
an accurate tracking of desired knee-joint angle for different subjects and different days and can

generate control signalsto compensate the muscle fatigue and r e ect the external disturbance.
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