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Research on Rolling Bearing Fault Diagnosis Based on SGMM
Model under Small Sample Condition
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(1. College of Mathematics and Computer Application, Shangluo University, Shangluo 726000, China;
2. Engineering Research Center of Qinling Health Welfare Big Data, Universities of Shaanxi Province,
Shangluo 726000, China)

Abstract: Due to the short fault time of mechanical equipment and high difficulty of signal acquisition, it leads to small sample
fault sets to occur, but small samples are often the key to mechanical fault diagnosis. A rolling bearing fault diagnosis algorithm based
on subspace Gaussian mixture model (SGMM) model is proposed to address the problem of low detection rate in traditional rolling
bearing fault diagnosis algorithms under small sample conditions. Firstly, identify the extraction tasks related to the fault modeling
strategy and estimate potential changes in mechanical fault status; The variational modal on the fault signal is decomposed to obtain
the minimum entropy deconvolution result, meet the processing requirements of endpoint effects, and realize the precise positioning
and diagnosis of mechanical fault locations. The experimental conclusion shows that the SGMM model places more emphasis on con-
tinuous detection of fault pulse components. The kurtosis is taken as a measurement standard, this method has a stronger effect on
enhancing fault impact and can diagnose the early fault status of bearing mechanical components, with an average fault detection rate

of 99.4%.
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