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Adaptive impedance control based on evolutionary dynamic recurrent
fuzzy neural network for upper-limb rehabilitation robots

Xu Guozheng, Song Aiguo, Li Huijun
(School of Instrument Science and Engineering, Southeast University, Nanjing 210096)
Abstract

In consideration of the fact that when an upper-limb robot-aided rehabilitation system works the change of the im-
paired limb’ s physical condition often has influence on the system’ s rehabilitation training efficiency, the paper studies
the existing impedance control methods for upper-limb rehabilitation robots, and on the basis of this a new adaptive
im| ce control strategy based on evolutionary dynamic recurrent fuzzy neural network (EDRFNN) is proposed. The
strategy uses an on-line identification method to estimate the impaired limb’ s mechanical impedance parameters, and uses
the EDRFNN to dynamically regulate the target impedance control parameters. In the regulating, the hybrid evolutionary
algorithm is applied to offline optimize desired impedance control parameters, and then the dynamic back-propagation
(BP) algorithm designed based on the Lyapunov theory is used to further on-line adjust the target impedance control pa-
rameters. The analysis and simulation resulis indicate that the proposed algorithm is much more stable and robust than
other impedance control methods.

Key words: rehabilitation robot, dynamic recurrent, fuzzy neural network, evolutionary algorithm, on-line identifi-
cation, adaptive impedance control
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