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Abstract: For the chaotic behavior of nonlinear oscillations occurring in the control of permanent magnet synchronous
motor (PMSM), a data-driven model-free reinforcement learning method was investigated, which only utilized the historical
state data of the motor to obtain the optimal controller. This method solved the problem of uncertain external load and un-
certain motor dynamic under varying and unknown working conditions. Firstly, to solve the uncertainty of external torque
load, a zero-sum game between the controller and external disturbance was constructed. By redesigning the Riccati equa-
tion in iteration form, a model-based robust optimal controller was obtained. Based on this controller, by introducing the
model-free reinforcement learning method, a data-driven stabilization method for chaotic phenomena in PMSM was pro-
posed, which obtained a model-free robust optimal controller by learning from the historical operation data. Finally, the
performance of the designed method was verified by comparing several simulations, and the results showed that the en-
ergy effort saving performance of our proposed method was improved by 39.04% compared with the traditional finite-
time control method under the uncertainty of external load perturbation, and the success rate was improved by 10.71%

compared with the linear quadratic regulator under the uncertainty of the motor model parameters.
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