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Fault Feature Extraction Method Based on Multi-wavelet Packet

Permutation Entropy and Manifold Learning
Deng Feiyue', Tang Guiji’
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Abstract: Aiming at the problem that fault feature is difficult to accurately extract because of the
nonlinear and non-stationary of vibration signal, a new method based on the multi-wavelet packet per-
mutation entropy and manifold learning theory is presented to extract fault feature. Firstly, multi-di-
mensional wavelet coefficients of fault signal are obtained by multi-wavelet packet decomposition, and
fault feature information of each wavelet coefficient is preliminarily extracted by calculating permutation
entropy. Secondly, in order to reduce the information redundancy, but also extract the main fault fea-
ture information, multi-dimensional fault features are processed by local tangent space alignment (LT-
SA). Finally, a support vector machine (SVM) is used to classify different fault patterns of rolling ele-
ment bearing with normal, outer race fault, inner race fault and rolling body fault. The results indicate
the proposed method can accurately identify different fault pattern of bearing, moreover the accuracy of
fault feature extraction is superior to the traditional unit-wavelet packet method and principal component
analysis (PCA) method.

Key words: fault feature; multi-wavelet packet; permutation entropy;manifold learning; SVM



