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Stability Analysis and Controller Design for Repetitive Control Systems
Based on 2D Hybrid Model

LAN Yong-Hong" WU Min! SHE Jin-Hua?

Abstract This paper concerns stability analysis and controller design for repetitive control. First, a two-dimensional
(2D) continuous-discrete hybrid model is derived to describe a repetitive control system. The problem of designing a
repetitive controller is then converted to a stabilization problem for the model. Next, new criteria for the asymptotic
stability of the system are presented based on the 2D system theory. Furthermore, these criteria are extended to calculate
lower bounds on stability margins and design an appropriate controller. Unlike existing methods, this method describes
a repetitive control system in terms of a 2D hybrid model so as to independently handle two completely different actions
within the system. Finally, a numerical example demonstrates that this approach can provide good performance.
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Fig. 2 Configuration of repetitive control system
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Table 1 Stability margins

n o o1 o2

0.0 0.142 0.0000 0.1450
0.1 0.142 0.0142 0.1278
0.2 0.141 0.0282 0.1128
0.3 0.142 0.0426 0.0994
0.4 0.141 0.0564 0.0846
0.5 0.139 0.0695 0.0695
0.6 0.138 0.0828 0.0552
0.7 0.136 0.0952 0.0408
0.8 0.134 0.1072 0.0268
0.9 0.132 0.1188 0.0132
1.0 0.130 0.1300 0.0000
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Fig.3 Simulation results for the repetitive control law (3)
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