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Guaranteed-cost repetitive control based on 2D hybrid model
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Abstract: For a class of linear systems with parametric uncertainties, we propose a new method for designing a
guaranteed-cost repetitive control system based on two-dimensional (2D) hybrid model. First, a feedback controller is
incorporated with the repetitive control system to improve the stability, resulting in a feedback repetitive control (FRC)
system; then a hybrid continuous-discrete 2D model for the FRC system is developed. Thus, the FRC design problem is
converted to a state feedback design problem for this continuous-discrete 2D system. A guaranteed-cost repetitive control
algorithm and its optimization are then developed for a given quadratic performance function. In the FRC such designed,
the tracking error is asymptotically stable and the quadratic performance function value is less than a specified upper bound
for all admissible uncertainties. The results are derived based on the linear matrix inequalities (LMI) which can be realized
easily by using Matlab Toolbox. Finally, the validity of the method is verified by a numerical example.
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Fig. 1 The basic repetitive control systems
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Fig. 2 Configuration of the repetitive control system
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Fig. 3 Simulation results
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