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Iterative learning control with guaranteed transient performance
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Abstract: For a class of uncertain nonlinear time-varying systems, we present an iterative learning control scheme guar-
anteeing transient performance bounds. By introducing an error transformation, we convert the problem of guaranteeing
transient performance of the tracking error to that of ensuring boundedness of the transformed error. Applying Lyapunov
synthesis, we carry out the control design for handling both parametric and nonparametric uncertainties of system dynam-
ics. It is shown that, with the use of fully-saturated learning mechanisms, the system output can completely track the desired
trajectory over the entire pre-specified time interval as the number of iteration increases, and the tracking error is confined
within the transient performance bounds for each iteration cycle, while the boundedness and the uniform convergence of the
transformed error are guaranteed. Simulation results are presented to demonstrate the effectiveness of this learning control

method.
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Fig. 1 The prescribed bounds on the tracking error
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Fig. 5 The tracking error e; of the 3th iteration with
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7 45 (Conclusion)
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