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Motion compatibility recognition of walking robot based on

multi-core learning limit learning machine

Liu Lei, Yang Peng, Liu Zuojun, Song Yinmao
(School of Building Environmental Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002 )
Abstract

Lower limb exoskeleton as a wearable device can protect the human body, strengthen the power of human
body, and stimulate the body’ s ability to repair itself. It has been widely used in the field of rehabilitation. Be-
cause the robot motion intention and actual expected intention of the exoskeleton robot exist certain differences (in-
compatible) , it is easy to cause uncomfortable of the wearers. In order to improve the recognition accuracy of mo-
tion compatibility, a method of multi-core learning extreme learning machine (ELM) is used for large stride length,
small stride length, and compatible stride length. Surface electromyography (sEMG) signal contains a large amount
of gait information, which is applied to the recognition of motion compatibility. Firstly, the features of sEMG signals
are extracted from time domain, frequency domain, and time frequency domain. Then, the extreme learning ma-
chine kernel function parameters are optimized by the gray wolf algorithm with multi-core extreme learning machine
theory. Finally, the optimal classification model is obtained by using multi-core learning extreme learning machine
theory. The experimental results show that the recognition accuracy based on multi-core learning extreme learning
machine of walking robot motion compatibility recognition is better than extreme learning machine.

Key words: mulii-core learning, extreme learning machine ( ELM) , surface electromyography (sEMG) , mo-

tion-compatibility recognition
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