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Abstract: In this paper, an extended state observer-based repetitive learning control scheme is proposed for permanent
magnet synchronous motors (PMSMs) with nonparametric uncertainties. First of all, the nonparametric system uncertain-
ties of PMSMs are divided into two separated parts. Then, an unknown desired control input including the periodically
uncertainties is constructed, and a repetitive learning law is presented to estimate the unknown desired control input and
compensate for periodically uncertainties. On this basis, an extended state observer is designed to estimate the unknown
system state and non-periodic uncertainties, such that the robustness of the whole system can be enhanced. Compared
with the existing partially saturated learning law, the proposed full saturated learning law in this paper can ensure that
the estimation is continuous and constrained within a prescribed region. Finally, the Lyapunov synthesis method is em-
ployed to analyze the error convergence performance, and simulation and experimental results are provided to illustrate the
effectiveness of the proposed scheme.
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