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Multi-Objective Optimization for PMSM Based on SVM-MOCDE Algorithm

GUO Yiwei, GU Aiyu, CAO Wenyao
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to improve the performance of permanent magnet synchronous motor (PMSM) , the magnetic
steel thickness, eccentric distance and pole arc coefficient are selected as variables to optimize the cogging torque and
air-gap magnetic density distortion rate of the motor. Firstly, the sample space of each variable is obtained through
orthogonal design method simulation. Secondly the support vector machine (SVM) is used to fit the simulation data
set to obtain the fitting model of cogging torque and no-load air gap magnetic density distortion rate. Finally, multi-
objective cultural differential evolution (MOCDE) algorithm is used to optimize the model. A 48-slot 8-pole PMSM is
taken as an example for simulation verification. The simulation results show that the model based on SVM is accurate
and reliable, and combined with MOCDE algorithm, it can effectively optimize the cogging torque and air-gap
magnetic density distortion rate.

Key words: permanent magnet synchronous motor (PMSM) ; cogging torque; air-gap magnetic density

distortion rate; support vector machine (SVM) ; differential evolution algorithm
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R2 EXREEXRBER

i AR WA S/ Pl S/
TORNIEREE/mm RO/ mm TR % (N-m)
1 4.1 18 0.600 25.02 5.8232
2 4.2 21 0.600 24.61 4.907 1
3 4.3 19 0.600 2496 5.791 0
4 4.4 22 0.600 24.81 4.7912
5 4.5 20 0.600 24.77  5.906 7
6 4.1 18 0.675 16.34  3.5122
7 4.2 21 0.675 16.11  2.999 4
8 4.3 20 0.675 16.12  3.639 8
9 4.4 18 0.675 16.26  3.983 0
10 4.5 21 0.675 15.94 3.557 8
11 4.1 19 0.750 11.96 2.553 3
12 4.2 22 0.750 1291 3.062 0
13 4.3 21 0.750 11.61 2.387 3
14 4.4 19 0.750 12.53 2.8325
15 4.5 22 0.750 11.25 2.2190
16 4.1 21 0.825 11.40 2.795 1
17 4.2 19 0.825 13.24  3.1812
18 4.3 22 0.825 10.94 2.662 6
19 4.4 20 0.825 12.76  3.059 7
20 4.5 18 0.825 14.46 3.492 6
21 4.1 22 0.900 12.51  1.290 8
22 4.2 20 0.900 15.04 1.473 1
23 4.3 18 0.900 17.33  1.697 3
24 4.4 21 0.900 14.50 1.399 6
25 4.5 19 0.900 16.77 1.5370
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