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Research on Parameter Tuning of PMSM Based on Two Degrees of Freedom PI Control
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Abstract: Aiming at the defects of traditional single degree-of-freedom PI control system that it is difficult to
take into account both anti-interference characteristics and tracking characteristics,a two degree-of-freedom (2DOF)
controller based on error judgment was designed and a parameter tuning method was given. Firstly,by simplifying the
mathematical model of the current loop, the control target of the speed loop was obtained,and then the PI parameters
of the 2DOF controller were designed using the multiple dominant poleplacement method and the time domain
response performance index. Finally,the simulation model was built on the Simulink platform and the embedded code
was generated by using model-based design (MBD) method. The experimental results verify the feasibility and
effectiveness of the proposed 2DOF control method.
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Fig.1 The structure diagram of g-axis current loop
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Fig.2  The structure diagram of speed loop
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Fig.3 The structure diagram of control system
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