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Abstract; A fault diagnosis method based on the fusion of resonance-based sparse signal
decomposition (RSSD) and wavelet transform is proposed to focus on the problem of early fault
diagnosis of rolling bearing under strong background noise. The RSSD method is based on the
optimization of quality factors with a genetic algorithm and the reconstruction of sub-bands.
During the processing of RSSD for the early fault vibration signal of a rolling bearing, the
kurtosis value of the low resonance component is used as the objective function, and the genetic
algorithm is used to optimize the combination of high and low quality factors. The main sub-band
is selected following the principle of energy dominant distribution to reconstruct the low
resonance component, so as to reduce the noise interference and to enhance the impulse
characteristic of the fault signal. It is based on the characteristics of local optimization and

multiresolution of wavelet analysis that the multi-scale wavelet decomposition is applied to the
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reconstructed low resonance component to extract and deeply mine the fault features of the

bearing. The effectiveness of the method is verified by two diagnosis cases of early different type

faults of the rolling bearing. The results show higher ability of the proposed method on

highlighting the weak fault feature compared with the ordinary RSSD method.

Keywords: quality factor; sub-band reconstruction; rolling bearing; resonance-based sparse

signal decomposition
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