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Fig.1  An illustration of knee joint system
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Fig.2  Structure diagram of knee joint position servo system of lower

limb assist exoskeleton
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Fig.3  Control mechanism of fuzzy adaptive sliding mode controller
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DESIGN OF FUZZY SLIDING MODE POSITION CONTROLLER
FOR EXOSKELETON KNEE JOINT WITH LOWER LIMBS

Li Pengjie Wang Xinrui  Li Xiaoqi

Xu Guogiang Si Fang Zhang Yu

Ye Dongyu’

(No.208 Research Institute of China Ordnance Industries , Beijing 102202, China )

Abstract

Aiming at characteristics of the lower limb assisted exoskeleton knee joint position servo systems, such as

high servo accuracy, large impact torque and wide load range, a sliding mode control strategy of position servo system

based on fuzzy rules is proposed. This strategy designs a new type of sliding mode surface with integral terms. The struc-

ture of the fuzzy adjustment part is of single input and double output. Fuzzy rules are used to adjust the new terminal slid-

ing mode approach rate to suppress sliding mode chattering. Both experiments and simulations demonstrate that the con-

trol strategy has good stability and servo tracking performances, and strong robustness with respect to load disturbances.
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