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Fig. 1 The waveform of back electromotive force
and phase currents
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Fig. 2 The block diagram of brushless de motor control system
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Fig. 3 Simulation model of the brushless dc motor control system
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Rotor position detection method of brushless direct current

motor based on wavelet neural network

LIU Yang' ,ZHANG Zhen-hai*
1. Jimei University Chengyi College, Xiamen 361021,China;

2. School of Automation and Electrical Engineering, Lanzhou Jiao Tong University, Lanzhou 730070, China

Abstract: The accuracy of position detection and commutation is very critical for the operation of the

brushless direct current motor (BLDCM). Aimed at BLDCM rotor position detection, the relationship

between motor back electromotive force zero crossing point and motor commutation point as well as the

relationship between line back electromotive force and line voltage was derived based on analysis of back

electromotive force zero crossing detection principle, so the relationship between line voltage and motor

point was established. However, because of the motor parameters variation during operation and non-

linear characteristics of the system, it is more difficult to obtain accurate rotor position through the line

voltage directly. So the adaptive wavelet neural network model was proposed using line voltage as input

and the rotor electrical angle as output, and genetic algorithm was also adopted to optimize wavelet neural

network structure. Finally simulation and experiment show that the method has high precision to identify

the rotor position, and controls the motor commutator effectively with strong adaptability.

Key words: brushless direct current motor; adaptive wavelet neural network; genetic algorithm
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