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Abstract ; In order to solve the nonlinear problem of rolling bearing vibration signal in fault detection, a fault detection
method based on wavelet packet and kernel partial least squares method ( WP-KPLS) was proposed. Firstly, the
collected signal was decomposed by wavelet packet, the vibration signal was decomposed into independent frequency
bands, the energy spectrum of different frequency bands was extracted, and the energy spectrum eigenvectors reflecting
the change of spectrum state were constructed. Then, the obtained energy spectrum eigenvectors were analyzed by kernel
partial least squares, a fault detection model was established, the T and SPE statistics were used to detect whether the
fault occurred. The experimental results show that the method can detect the faults of the inner and outer rings of
bearings more accurately, which proves that the model is effective. This method combines the advantages of wavelet
packets in signal analysis and the advantages of kernel partial least squares in data processing under nonlinear
conditions, and provides a new method for solving nonlinear data processing problems in fault detection.
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Figure 1 Fault detection process
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