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H-infinity state feedback robust repetitive control for

uncertain linear systems
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Abstract: The existing methods for designing repetitive control systems cannot simultaneously optimize the parameters
of the low-pass filter and the parameters of the repetitive controller. We deal with this problem in designing a repetitive
control system for a class of linear uncertain plants. First, we employ the state feedback controller to robustly stabilize the
closed-loop system, and treat the controller design problem as an H-infinity state-feedback design problem. Next, under the
H-infinity formulation, the design is formulated as a convex optimization problem subject to linear matrix inequalities. An
iterative algorithm is presented for calculating the maximum cut-off frequencies of the low-pass filter and the gain of the
H-infinity state-feedback controller. It also gives the combination of parameters for the low-pass filter and the the repetitive
controller, which yields the highest control precision under the requirements of robust stability of the system. The results
of the proposed method can be more easily obtained and verified than by the existing methods, showing the practical value
in applications. Finally, the validity of this method is verified by a numerical example.
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