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Neural-network-based adaptive repetitive learning control for

a class of non-parametric uncertain systems

XU Changyuan, XIE Shuzong, CHEN Qiang
( College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

An adaptive neural network repetitive learning control method is proposed for a class of non-parametric uncertain
systems. A periodic desired control input is constructed by using the period characteristics of the desired trajectory,
and a repetitive learning law is designed to estimate the unknown desired control input and compensate periodic un-
certainty of the system, such that the high-precision tracking of the desired trajectory is achieved. On this basis,
the neural network is employed to estimate the unknown state of the system and compensate for non-periodic uncer-
tainties , such that the robustness of the whole system can be enhanced. Compared with the existing partial saturated
learning law, the full saturated repetitive learning law proposed in this paper can ensure that the estimation is con-
tinuous and constrained within a prescribed region. Finally, the error convergence performance is analyzed based
on the Lyapunov approach, and simulation results are given to verify the effectiveness of the proposed scheme.

Key words : repetitive learning control , non-parametric uncertain system, neural network, Lyapunov approach
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