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Feature Extraction for Incipient Fault Diagnosis of Rolling Bearings
Based on Nonlinear Manifold Learning
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Abstract; To extract the incipient fault feature of rolling bearings. a novel feature extraction ap-
proach based on the nonlinear manifold learning algorithm is proposed. Constructing the original
feature space with the time domain indexes and the wavelet frequency domain energies, the local
target space alignment algorithm is employed for extracting nonlinear low dimensional manifold.
According to the characteristics of the scatter matrix classification measure, the selection criterion
of local neighborhood parameter is introduced to acquire the sensitive fault features. The experi-
mental results for fault diagnosis of rolling bearings show that this approach, compared with the
linear principal component analysis and nonlinear kernel principal component analysis, is more ef-
fective to extract the fault features from vibration signals, and enhances the classification ability
of failure pattern.
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