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Abstract: A nonlinear control method for the permanent magnet synchronous motor(PMSM) based on a speed sensorless is
proposed. A novel cascaded sliding mode speed observer is proposed to estimate the speed and rotor position, to overcome
the time delay caused by the low-pass filter. A front current sliding mode observer can estimate the electromotive force(EMF)
of the motor in the axis, a back EMF sliding mode observer can estimate the speed and rotor position, and the Lyapunov
theory is used to prove the stability of the algorithm. For the speed control problem, a robust sliding mode control with the
extended state observer(ESO) is designed to improve the robust performance of system. The simulation results show the
effectiveness of the proposed method.
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