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Empirical Wavelet Transform Based on Energy Peak Location with

Applications to Bearing Weak Fault Diagnosis

ZHANG Xining, LI Lin, LIU Shuyu, LEI Jiangeng

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the problem of improper segmentation in vibration signal spectrum by
empirical wavelet transform, an empirical wavelet transform based on the adaptive energy peak
location is proposed, where Teager energy operator is used to concentrate the energy of Fourier
spectrum to reduce the influence of noise and independent components. The spectrum
segmentation boundary is determined adaptively by multi-scale peak-finding algorithm. Modal
components are extracted by the constructed wavelet filter bank. According to kurtosis index,
the modal component with maximum fault information is selected. The fault feature frequency of
the bearing is extracted by Hilbert envelope demodulation. The simulation and experiment show
that the proposed method is more robust from the perspective of energy. Considering the shape of
frequency spectrum, fault frequency band can be identified adaptively. Compared with the
original EWT method, this proposed method enables to obviously enhance the early weak fault
features and improve the early fault diagnosis performance of bearings.
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