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Fig. 1 Simplified circuit diagram of DC motor
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Fig.2 Armature structure diagram with six coils
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Fig. 3 DC motor Simulink model
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Fig. 4 Principle of random resampling algorithm
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Fig. 5 Flow chart of particle filter algorithm program
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Fig. 6 Prediction results of motor brush wear state
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Prediction of DC Motor Brush State Based on
Particle Filter Algorithm

CHEN Ling-yu ZHANG Zhi-jie WANG Chuan-qing XIAO Cong-bin

( Huazhong Institute of Electro-Optic — Wuhan National Laboratory for Optoelectronics, Wuhan 430223, China )

Abstract Aiming at the problem of brush wear of DC brush motor, a method of predicting and estimating brush state
using particle filter algorithm is proposed. The dynamic model of DC motor is built, the brush wear process is simulated by
changing the resistance value of armature winding, and the average current data of the brush wear process is simulated.
According to the fitting results of the average current data, a basic model of brush state evolution is established. The
unknown parameter b of the model is iteratively estimated by the particle filter algorithm of random resampling, and the
value is stable near the truth value 0.002. The predicted model reflects the wear process of the brush more accurately, and
can estimate the remaining service life of the brush, which is of great significance for the maintenance of the motor brush.

Key words DC motor; brush wear; particle filter; random resampling; remaining service life





