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A robotic intelligent expert system for upper-limb rehabilitation

based on wavelet packet and Fuzzy reasoning

Pan Lizheng® , Song Aiguo” , Li Huijjun” , Xu Guozheng™ , Xu Baoguo*

( * School of Instrument Science and Engineering, Southeast University, Nanjing 210096)

(™ College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210003 )
Abstract

Considering the fact that the existing robot-aided upper-limb rehabilitation systems are incapable of automati-

cally recommending an appropriate training mode for an impaired limb, a novel intelligent expert system diagnosis

method is proposed based on wavelet packet and fuzzy logic. When the method is applied to diagnose, the impaired

limb’ s movement characteristics are firstly extracted using wavelet packet decomposition according to the passive

movement tracking errors in horizontal and vertical directions, and then fuzzy logic involving expert knowledge is

used to reason out the appropriate recovery training mode for the impaired limb based on the two-direction movement

features. The resulis of clinical experiment indicate that the proposed method is capable of accurately recommending

an appropriate training mode to the impaired limbs with different physical conditions, improving the clinical intelli-

gence for a the robot-aided rehabilitation system.

Key words: rehabilitation robot, wavelet packet, feature extraction, fuzzy reasoning, expert system
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