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Tracking control of permanent magnet synchronous motor based on

enhanced equivalent input disturbance
PAN Yating, SHEN Yanjun, MEI Qicheng
(School of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: An enhanced sliding-mode-observer-based equivalent input disturbance (ESMO-EID) tracking
control method is proposed for permanent magnet synchronous motor (PMSM), aiming to suppress the
influence of measurement noise and external disturbances on the system performance, and to overcome the
limitations of the conventional equivalent input disturbance (EID) methods in terms of performance under noisy
environments. First, the output filtering technique is employed to introduce the noisy measured output into the
system state equation, thereby constructing an extended system. Next, an enhanced sliding-mode observer
(ESMO) is designed, and an output feedback control law is provided. The stability analysis demonstrates that
the closed-loop system has uniform ultimate boundedness. Finally, the simulation results further prove the
effectiveness of the proposed method. Compared with other approaches, the permanent magnet synchronous
motor tracking control method based on improved equivalent input disturbance exhibits obvious advantages in
noise suppression performance and disturbance resistance capability.
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