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Design of Robust Speed Controller with Two-degrees-of-freedom for PMSM
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Abstract: In order to improve the performance of permanent magnet synchronous motor(PMSM) speed control,
a two-degrees-of-freedom (TDOF) robust speed controller for PMSM was designed. The traditional PI regulator was
used as the current inner loop in the controller, while TDOF controller was used for speed adjustment. The proof of the
global exponential stability of the closed-loop system was completed based on considering the nonlinear factors in
PMSM mathematical model, and the obtained stability conditions could be used as the basis for parameter tuning.
TDOF robust speed controller is suitable for both surface-mounted and interior PMSM, and has very good robustness
to parameter uncertainties and external torque disturbances. Based on the PMSM driving test platform, the
comparison experiments between TDOF robust speed controller and traditional PI speed controller were carried out.
And the experimental results show that the new scheme has significant advantages in terms of control performance
and ease of debugging.
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