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SEMG-controlled SMA-driven Exoskeleton Robot for Rehabilitation of Index Finger

WU Kai' ,LI Dunchao® ,ZHANG Jiagi’

(1. Shanxi Jiangyang Chemical Co.,Ltd., Taiyuan 030041, China; 2. Shenyang Ligong University , Shenyang 110159, China)

Abstract; A dual-degree-of-freedom exoskeleton robot based on myoelectric signal control is pro-
posed in order to improve the assisting effect of index finger rehabilitation exercise. In the study,a
surface electromyographic signal ( SEMG ) control method was introduced, a mechanical structure
coupled in two degrees of freedom and driven by shape memory alloy ( SMA ) wires is constructed,
and a finger displacement amplification mechanism was designed. The performance of the exoskele-
ton robot was verified by motion angle range experiments, pressure experiments and EMG signal
strength analysis experiments. The results show that the maximum range of left and right motion an-
gles of the exoskeleton robot is — 19. 8° ~ 18. 9°, the maximum range of flexion angles of the meta-
carpophalangeal joints is 9.5° ~ 28.9°, the maximum flexion angle of the proximal phalangeal
joints is 38. 2°,and the maximum force of the hand with the assistance of the exoskeleton robot is
3.8 N, which is within the safety threshold value. The exoskeleton robot proposed in this paper pos-
sesses good safety and motion execution performance and can effectively improve hand movement
disorders.

Key words: rehabilitation of index finger; dual-degree-of-freedom exoskeleton robot; surface elec-

tromyographic signals ; shape memory alloys
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Fig.1 The overall structure of exoskeleton
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Fig.2 Electromyography signal acquisition device
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Fig.3 Hardware architecture of exoskeleton robot control system
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Fig.4 [Exoskeleton robot control system
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Fig.5 Overall exoskeleton motion
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Fig.7 EMG signal intensity and filter results
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