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Abstract: For a class of linear continuous time-delay systems, an optimal preview repetitive control design method is
proposed. First, by an equivalent transformation, the time-delay system is transformed into a delay-free system. Then, an
augmented continuous system containing the derivative of state variable and tracking error is obtained by using L-order
difference operator. Based on this, by defining a new performance index, the preview repetitive controller design problem
is transformed into a linear quadratic regulation problem. Furthermore, based on the optimal control theory, an optimal
preview repetitive controller including state feedback, error integration, repetitive control, time-delay compensation and
preview compensation is obtained. This controller includes many kinds of controller in the existing literature. Finally, a

numerical simulation example is used to illustrate the effectiveness of the proposed method.
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Fig. 1 The basic repetitive control system
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