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Abstract: To solve the problem of poor performance in traditional full-order flux observers (FOFO) applied under
low-speed scenarios, first, the composition of an FOFO is taken as the starting point, and stator resistance estimation
criterion is designed to address the problem of changes in stator resistance during operation. A feedback gain matrix is
designed under the condition of ensuring the stable operation of the system, which is further combined with resistance
estimation and rotor electrical angular velocity estimation. Then, a model predictive torque control (MPTC) system for
the induction motoris is studied, its value function is optimized, and the delay compensation for the control system is
performed. Finally, the improved FOFO is applied to the MPTC system, so as to realize speed sensorless control. The
enhancement to the low-speed performance of the induction motor by the improved FOFO is verified by simulations.
Results show that the MPTC system with the improved FOFO increases the control performance of motor at low speeds,
improves the resistance of motor to load disturbances, and enhances the robustness to stator resistance.
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