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Passive rehabilitation-training motion control
based on impaired-limb state observer

Pan Lizheng® ™ , Song Aiguo” , Xu Guozheng ™ , Li Huijun” , Xu Baoguo”
( * School of Instrument Science and Engineering, Southeast University, Nanjing 210096)
( ™ School of Mechanical Engineering, Changzhou University, Changzhou 213016)
(™ College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210003 )
Abstract

Considering that robot-assisted passive rehabilitation-training exercises rarely manage impaired-limb state chan-
ges in the training process, a motion control method based on an impaired-limb state observer is proposed for pas-
sive rehabilitation training. Firstly, the method uses an impaired-limb state observer to acquire the limb’ s move-
ment characteristics according to position-and-velocity tracking errors, and fuzzy reasoning is used to evaluate the
impaired-limb physical state in real time. Then the dynamic programming decision-making mechanism adaptively
adjusts the planning movement speed according to the evaluated state. Finally, the training exercise is carried out
with position-based impedance control. The results of quantitative and qualitative experiments indicate that the pro-
posed method presents a better tracking performance and motion stability than traditional methods, meanwhile, sup-
plying more humane and intelligent rehabilitation training.

Key words: rehabilitation robot, rehabilitation training, state observer, motion control
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