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Asynchronous Motor Fault Diagnosis Based on Wavelet Packet
Approximate Entropy and Weighted LMS

ZENG Qiu-hong, BIN Guang-fu, LI Xue-jun, LUO Jun

( Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment,
Hunan University of Science and Technology, Xiangtan 411201, Hunan China)

Abstract : The approximate entropy set of asynchronous motor faults is usually different under different condition
parameters such as sensors type and switch frequency etc. So, it is difficult to effectively extract the signal characteristics for
different faults in fault identification. In this paper, a feature fusion fault diagnosis method for asynchronous motors based on
wavelet approximate entropy and weighted least mean square (LMS) error was proposed. First of all, through wavelet packet
decomposition of the signals such as normal motor, rotor unbalance, rotor deflection, rotor and pedestal looseness etc., the
signal features in different frequency bands were obtained. Then, the optimal scale was chosen and the approximate entropy
in different frequency bands was extracted to form a set. And the approximate entropy collections of the same fault but
different operation conditions were combined. Using the adaptive LMS algorithm with weighted fusion, the motor optimal
characteristics of different fault state were extracted. Using the fault characteristic as the input of the SVM, the faults were
classified so that the precise identification of fault state under different working conditions was realized. Finally, considering
four kinds of operation states: the normal operation of asynchronous motor, rotor unbalance, rotor bending and pedestal
looseness, the proposed SVM classification method and BP neural network were applied respectively to the fault
identification. The results show that the SVM classification has better recognition rate and higher accuracy than the BP
neural network classification.
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