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Design and implementation of
a chattering-free discrete-time repetitive controller

WU Ling-wei, SUN Ming-xuan’
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310023, China)

Abstract: This paper presents an attracting-law-based design of discrete-time repetitive controllers for systems with
periodic reference/disturbance signals. A measure of disturbance-rejection is embedded in the attracting law to form the
ideal error dynamics, by which the discrete-time repetitive controller is derived. For characterizing the tracking performance
and the convenience in adjusting the controller parameters, we derive the expressions for the range of the steady-state error,
the boundary of the monotonically decreasing region and the absolute attractive layer, and the steps for tracking error to
converge to the origin/steady-state error bound without/with the disturbances. The developed repetitive controller is not
only effective for rejecting the periodic disturbances, but also ensures chattering avoidance. A motor servo system is taken
as an example, and experiment results are given to validate the feasibility and effectiveness of the presented control method.
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