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Adaptive Fast Sliding Mode Control Method for Induction
Motors
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(1. School of Mechanical and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. State
Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: This paper proposes an adaptive non-singular fast terminal sliding mode control (NFTSMC) method that
effectively enhances the speed control performance of induction motors under external disturbances and parameter
variations. First, an adaptive nonlinear control method is introduced that improves the system's disturbance rejection
capability and dynamic response performance while suppressing chattering in sliding mode control. Second, the proposed
sliding mode load torque observer (SMLTO) ensures rapid and accurate tracking of the actual torque during load torque
fluctuations, reducing speed fluctuations caused by sudden changes in load torque and improving control precision and
robustness. Furthermore, the non-singular terminal sliding mode control approach accelerates the system’s state
convergence rate and avoids the singularity issues encountered in traditional sliding mode control. Experimental results
demonstrate that the proposed method significantly enhances the robustness and response speed of the induction motor

speed control system, while showing excellent load torque observation performance.

Key words: adaptive; fast sliding mode control; load torque observation; speed controller; induction motor; non-singular
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