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Method of RBF Network Parameters for the Optimization of Switched
Reluctance Motor Modeling

PENG Xiaoyan, TAN Zhen, CHEN Changrong, HUANG yuan

State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,; Hunan University, Changsha 410082, China

Abstract Based on the evolutionary algorithm, Quantum—hehaved Particle Swarm Optimization (QPSO), and the local search strategy,
Structured Nonlinear Parameter Optimization Method (SNPOM), a hybrid parameter optimization algorithm (QPSO-SNPOM) for RBF neural
networks is proposed. The approach starts with a population of random initial parameter values, and updates the population by selection,
crossover, and replacement according to the fitness values obtained by the SNPOM. It is shown through simulation tests that the
combination provides better results than either method alone (QPSO or SNPOM) and many other existing algorithms. The switched
reluctance motor is a new development in motor technologies, and its characteristics, such as the small starting current, the strong starting
torque, and simple structure, have made it a very attractive design. However, it has proven difficult to develop accurate SRM models
because SRM exhibits highly —nonlinear characteristics. Therefore, we construct a RBF network model of the SRM, and apply our new
method, QPSO-SNPOM, to optimize the parameters of the RBF network model. The simulation results show that the RBF training error is
smaller, and the system is more capable of generalization when optimized by this new method rather than by SNPOM. In addition, the
training time is shorter than it is when applying evolutionary algorithms. We also confirm that the trained RBF network completely models
the characteristics of the SRM.

Keywords (QPSO-SNPOM optimization method; radial basis function network; switched reluctance motor modeling
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Table 1 Comparison of training time

/min
I« ) 2 | ) 3« )
SNPOM 35 40 41
QPSO-SNPOM 30 38 37
2] 50 56 58
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