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Abstract: In order to improve the prediction accuracy of the remaining life of the rolling bearing,a model
based on ensemble empirical mode decomposition-kernel principal component analysis (EEMD-KPCA) and im-
proved Harris hawk optimization-least squares support vector machine (IHHO-LSSVM) was proposed. First,
the EEMD method was used to decompose the original signal,and the appropriate eigenmode function was se-
lected for reconstruction according to the correlation coefficient and kurtosis value. Then, the time domain and
frequency domain indicators together wavelet packet energy spectrum, etc. were extracted, and using nuclear
PCA, the principal component with a cumulative contribution rate greater than 85% was selected as the bear-
ing degradation performance index. The LSSVM life prediction model was established, the parameters of

which were optimized by a proposed IHHO algorithm. On the basis of the new algorithm,a new energy cyclical
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decrease regulation mechanism was designed. The rolling bearing full life experimental data was used for verifi-
cation. The results show that the bearing performance evaluation index extracted by the proposed method can
more comprehensively characterize the degradation of rolling bearing performance, and the established model
has a good prediction effect.

Keywords: rolling bearing; remaining life prediction; ensemble empirical mode decomposition; Harris hawk

optimization algorithm; least square support vector machine; kernel principal component analysis
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