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Parameter Optimization of Maglev PID Controller
Based on Improved PSO Algorithm

LIU Dong'*, FENG Quanyuan®, JIANG Qilong'?’
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. School of Information
Science and Technology, Southwest Jiaotong University, Chengdu 610031, China; 3. Key Laboratory of Magnetic
Suspension Technology and Maglev Vehicle, Ministry of Education, Chengdu 610031, China)

Abstract: To reduce the effect of nonlinearization on maglev gap control, the PSO ( particle swarm
optimization) algorithm was used to optimize the parameters of a maglev controller, and an improved
algorithm was proposed based on the linear decreasing weight particle swarm optimization ( LDW-
PSO). In order to improve the optimization speed and convergence performance, neighborhood
topologies, stagnation detection and global best perturbation were adopted to build the improved
algorithm. The simulation and experiment results show that the output overshoot of an optimized PID
( proportional-integral-derivative ) controller based on the improved algorithm is 45% smaller than that
of a traditional PID maglev controller.
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Fig.1 Dynamic model for single electromagnet suspension
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Tab.1 Optimized parameters of maglev PID controller
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