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Discrete-time repetitive control system design.
a power-rate-law approach

SUN Mingxuan, WANG Han, ZOU Shengxiang
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

This paper addresses the problem of periodic reference tracking for discrete-time systems, for which the control
design ensures power-rate tracking performance. A power-rate-law based discrete repetitive controller is designed to
achieve the perfect rejection of periodic disturbances, while the disturbance observation technique is adopted for ef-
fectively compensating aperiodic ones. In order to characterize the performance of the closed-loop system undertak-
en, for the discrete-time counterpart, the attractive basin, absolute attraction layer, steady-state error band and the
maximum number of convergence are derived respectively. The presented results of comparing the steady-state error
bands with different power-rates are shown to be helpful for the parameter selection. Numerical simulation and ex-
perimental results are presented to demonstrate effectiveness of the proposed control scheme.

Key words: attracting law, power-rate laws, convergence, repetitive control, disturbance compensation, dis-

crete-time system
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