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Abstract

Objective: To investigate the influences of transcutaneous electrical nerve stimulation (TENS) on variation of surface
electromyogram (sEMG) during robot-assisted motor training.

Method: Four healthy male human enlisted as volunteer for the study were assigned to two group. Each group re-
ceived two 20min —cycles of robot-assisted upper limb voluntary trajectory tracking motor training and received
TENS in one of the cycles respectively. The sEMG of upper limb muscle were recorded and the mean frequency
(MNF) of sEMG calculated by Hilbert—Huang Transform (HHT) were evaluated.

Result: Sustaining TENS carried significant regularity to variability of the mean of MNF’s trough in biceps brachi-
imuscle during motor training, yet no significant regularities on intercept and slope of linear regression of MNF's
trough between stimulation cycle and non-stimulation cycle. Under the same stimulation each muscle had different
influence, no significant regularities were found in brachioradialis and triceps brachiimuscles.

Conclusion: Combination of TENS and robot-assisted upper limb voluntary trajectory tracking motor training provid-
ed excitative effect on some upper limb muscles. Yet a sustaining same stimulation might provide diverse effects to

different muscle. Therefore, in certain motion period choosing appropriate stimulation model to stimulate certain
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muscles is recommended, and yet not-sustaining monotone TENS stimulation model.

Author’s address Division of Intelligent and Biomechanical System, State Key Laboratory of Tribology, Tsinghua

University, Beijing, 100084
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