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Abstract: As the core component of the rotating machinery, bearings are affected by other compo-
nents during the working process. The multi-component coupling is constantly vibrated, which
makes fault signals appear nonlinear and nonstationary. The periodic shock components associat-
ed with the fault information are mixed with a large amount of background noise. Unluckily the
traditional K-SVD is susceptible to interfering by noise in the process of dictionary learning. In
addition, it is difficult to determine initialization dictionaries and the number of iterations, which
cannot effectively extract fault features. A sparse representation framework based on the im-
proved K-SVD and VMD is proposed for bearing fault diagnosis, with it adopted to extract the
hidden fault characteristics. Then, the envelope spectral kurtosis is selected as the selection crite-
rion for the iteration number in the process of K-SVD. The initial dictionary is learned from origi-
nal signal, which was highly matched with the fault impact component. Finally, fault types can
be identified with envelope analysis. Two cases prove that the proposed method can successfully
extract the fault feature, which outperforms the traditional K-SVD in terms of the sparse repre-
sentation effect, fault extraction ability and running time.
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