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Application of Rolling Variational Mode Decomposition and
Morphology Filter in Early Fault Diagnosis of Rolling Bearing

Zhang Junjia, Ma Zengqiang, Wang Jiandong, Wang Mengqi

(School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; Considering that early fault signal of bearing submerged in the strong back-ground noise
and fault features was difficult to extract, a method based on variational mode decomposition (VMD)
and morphology filter was proposed. Firstly, the early fault signal was decomposed into a series of in-
trinsic mode function (IMF) by VMD. Secondly, the first two IMFs of biggest kurtosis were selected
for reconstruction and morphology filter. Finally, the energy spectrum of the reconstructed component
is calculated by the Teager energy operator to extract the fault frequency of the rolling bearing and de-
termine the fault type. The proposed method was applied to simulation and actual signals. The results
show that the proposed method could extract the weak feature frequency information more effectively,
and realize accurate diagnosis of rolling bearing fault.
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