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Abstract

For the traditional PI control system, the adjustment of the proportionality and integration con-
stants often relies on manual experience, and in the vector control of the Permanent Magnet Syn-
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chronous Motor (PMSM), the stability is insufficient and the control performance is poor, thus the
fuzzy PI control system is proposed. The proportional and quantization factors in the fuzzy control
system are adjusted repeatedly after a large amount of time in experiments, which is random and
the best controller parameters cannot be determined, therefore, the particle swarm algorithm is
used to optimize the proportional and quantization factors in the fuzzy control system, and the
overall vector control system of PMSM is built in MATLAB/Simulink. The control performance of
the traditional PI control system, fuzzy PI control system and fuzzy PI control system based on par-
ticle swarm optimization algorithm was analyzed under various working environments. The simula-
tion results show that the fuzzy PI control system based on the particle swarm optimization algo-
rithm can effectively diminish the regulation time, reduce the speed oscillation and significantly
improve the stability. It is verified that this control system can meet the requirements of high pre-
cision, stable output and fast response of permanent magnet synchronous motors.
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Figure 1. Surface type rotor construction
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Figure 2. Voltage equivalent circuit of three-phase PMSM
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Figure 3. PI control system block diagram
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Figure 4. Fuzzy PI control flow chart
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Figure 8. Fuzzy PI control system based on particle swarm optimization algorithm
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