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Abstract

In the vector control of the three permanent magnet synchronous motors, the traditional PI control
performs poorly in the changing dynamic system due to the fixation of its parameters, and is prone
to overshoot, distortion and other effects, and the use of fuzzy PI control can effectively improve the
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defects in the traditional PI control, such as the inability to adapt to different torques. However, the
selection of quantization factor and scale factor in fuzzy PI control is too dependent on experience,
so this paper proposes a fuzzy PI controller based on ant colony algorithm optimization, and uses
MATLAB/Simulink software to simulate, analyzes the images of the optimized speed, electromag-
netic torque and three currents under different control modes, and finally obtains that the fuzzy PI
controller optimized by ant colony algorithm has good simulation effect compared with the tradi-
tional PI controller, and meets the high accuracy requirements of the three permanent magnet syn-
chronous motors, responding quickly to demand and the need for stable output.
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Figure 1. A diagram of the relationship between coordinate systems
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Figure 2. Voltage equivalent circuit diagram of a three-part permanent magnet synchronous motor
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Figure 3. Speed loop fuzzy PI regulator
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Figure 4. Fuzzy input e and ec membership function curves
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Table 1. Fuzzy rule control table

=1 RIS E=

elec NB NM NS Z0 PS PM PB

NB PB/NB PB/NB PM/NM PSINS PS/NS Z0/zZO Z0/Z0
NM PB/NB PM/NB PM/NM PS/NS PS/INS Z0/Z0 NS/zZO
NS PM/NB PM/NM PM/NS PS/NS Z0/Z0 NS/PS NS/PS
Z0 PM/NM PS/NM PS/NS Z0/zO NS/PS NM/PM NM/PM
PS PS/INM PSINS Z0/ZO NS/PS NM/PS NM/PM NM/PB
PM PS/zO Z0/z0 NS/PS NM/PS NM/PM NM/PB NB/PB
PB ZP/ZO Z0/z0 NM/PS NM/PM NM/PM NB/PB NB/PB
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Figure 6. Fuzzy output Kp, Ki inference output plane
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Figure 7. Fuzzy control module
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Figure 8. The general flow of the ant colony algorithm
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Figure 9. Ant colony algorithm optimizes fuzzy PI controller block diagram
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Figure 10. Vector control block diagram of a three-part permanent magnet synchronous motor
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Figure 11. Simulation of vector control model of three permanent magnet synchronous motors
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