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Abstract; Traditional fuzzy PI controllers have the characteristic of unchanged control parameters, which results in poor
control performance and system adaptive performance degradation. For this issue, , a parameter optimization method for fuzz-
y PI controller based on improved particle swarm optimization is proposed . The fuzzy controller is used to improve the pa-
rameters of PI, and the adaptive ineitia weight of the Arctan function is introduced to optimize the global characteristics of the
particle swarm optimization algorithm, and then find out the optimal values of the quantization factor and the scale factor in
the fuzzy control, so that the system can achieve better control effect. The simulation model of permanent magnet synchro-
nous motor (PMSM) vector control speed regulation is built by MATLAB/Simulink, and the effectiveness of the proposed
method is verified by three working conditions. Simulation results show that compared with traditional fuzzy PI control and
standard particle swarm fuzzy PI control. the fuzzy PI control method based on the improved particle swarm optimization al-
gorithm reduces the adjustment time, overshoot and steady-state error by 52.1% . 98.9%, 82.2% and 13.9%, 76.9%.,
12. 5% respectively when starting at 1 000 r/min of speed without load and the speed drops to 800 r/min within 0. 04 s;

When starting without load and adding 10 N » m of load torque in 0. 04 s, the adjustment time, overshoot and steady-state
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error are decreased by 60.4% ., 59. 9%, 33.8% and 40.2% . 57.3%, 27.2%, respectively When starting with 12 N « m of

load torque, the adjustment time, overshoot and steady-state error are decreased by 47.7%, 93.5%, 82.7% and 11.6%,

85.3%, 43.2% respectively when the load torque reaches 0 N « m in 0. 04 s. This method improves the dynamic response

speed of the permanent magnet synchronous motor control system, reduces the overshoot and fluctuation, and makes the sys-

tem achieve better control effect.

Keywords: PMSM; improved particle swarm optimization algorithm; fuzzy PI control; quantification factor; scale fac-

tor; closed-loop control system
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