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Data-driven Robust Fixed-iteration Learning Control

WANG Shou-Qin">* CHEN Qiang"**? CHENG Yun"*?® HE Xiong-Xiong"*?

Abstract
existing iterative learning control methods, such as the dependence of iteration number on initial tracking errors and

A data-driven robust fixed-iteration learning control method is proposed to overcome the limitations in

reduced control accuracy due to system uncertainties. First, a fixed-iteration learning controller is designed using a
hyperbolic tangent reaching law constructed along the iteration axis. The steady-state error band of the tracking er-
ror is derived and the restriction on the upper bound for the iteration number, dependent on the initial error, is re-
moved to ensure the system tracking error converges within a fixed number of iterations. Furthermore, parameter
adaptive laws and an extended state observer, updated iteratively using system input-output data, are developed to
estimate unknown parameters and compensate for unknown disturbances in the system. This ensures the robust-
ness and tracking accuracy of the system. Theoretical analysis and simulation results validate the effectiveness of

the proposed method.
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