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Anti-disturbance iterative learning control for nonlinear systems with
time-iteration-varying disturbances
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(Tianjin Key Laboratory of Intelligent Robotics; Institute of Robotics and Automatic Information System,
Nankai University, Tianjin 300071, China)

Abstract: For a class of higher-order nonlinear systems with parametric uncertainties and unknown disturbances, we
propose a novel sliding-mode robust iterative learning control algorithm base on the Lyapunov-like method, which suc-
cessfully combines the advantages of partially-saturated learning mechanism and sliding mode technique. Uncertainties
within the system are classified into two categories, the only time-varying uncertainty and the only iteration-varying uncer-
tainty. The former is treated by using the iterative identification technique, while the latter is dealt with by employing an
iterative sliding mode law. In the entire time interval, it is guaranteed that, along the iteration axis, the designed chattering-
free controller ensures that the tracking error converges to a given bound, while all the remaining signals are bounded.
In addition, tracking errors and their derivatives converge asymptotically to zero along the iterative axis in the case of
only time-dependent perturbation, which implies accurate tracking for the system states. Compared with the saturation-
approximation-based conventional sliding-mode mechanism, the proposed novel control technique presents better robust-
ness against unknown disturbances. Theoretical analysis and simulation results show the effectiveness of the proposed
algorithm.
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Fig. 1 The reference trajectory and system outputs
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I3 (Appendix)
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