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Robot-assisted upper-limb anti-resistance movement
control and its clinical experimental study

Xu Guozheng” , Song Aiguo™ , Cui Jianwei ™ , Li Huijun™ , Liang Zhiwei”, Xu Baoguo™ , Pan Lizheng ™
(* College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210046)
( ™ School of Instrument Science and Engineering, Southeast University, Nanjing 210096 )
Abstract

A robot-assisted upper-limb anti-resistance movement control system was designed using a new fuzzy adaptive
impedance force supervisory control method to solve the problem that the resistive force can not be real-time regula-
ted with the recovery level of the impaired limb’ s muscle strength in progressive anti-resistance training. The sys-
tem uses a high-level initial resistive force fuzzy regulator to obtain the initial resistive force for each training process
based on the evaluation of the impaired limb’ s recovery level, and then uses its fuzzy adaptive impedance force
controller to further adjust the interactive force between the robot and the impaired limb. The clinical experiment
was conducted on the Barrett four degree of freedom WAM Arm and the results verify the effectiveness and potenti-
alities of the system% control strategy.

Key words ; rehabilitation robot, progressive anti-resistance, supervisory control, fuzzy logic
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