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Rolling Bearing Fault Diagnosis Based on Ensemble Learning
Model with WELCH Algorithm

ZHANG Long, ZHOU Jun
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Abstract : Aiming at the problem that the vibration signal of rolling bearings is non-stationary, non-linear and can be
easily disturbed by background noise, and its fault characteristics are hardly to be extracted, this paper presents a fault diag-
nosis method based on the ensemble learning model with WELCH power spectrum algorithm. Firstly, the original vibration
signal of the bearing is preprocessed by using the WELCH algorithm, and six parameters such as kurtosis, skewness, form
factor, crest factor, impulse factor and margin factor are extracted from the signal and used as the feature vector of the sup-
port vector machine. Then, the ensemble learning algorithm is sued to construct a Bagging-SVM ensemble learning model.
Experimental results show that compared with the single SVM classifier, the Bagging-SVM ensemble model has a better
bearing fault diagnosis performance. In the bearing fault diagnosis at different motor speeds, the diagnosis rates are 97 %,
98 %, 98 %, and 99.5 %. It shows that the ensemble model has strong applicability and excellent diagnostic performance un-
der different working conditions.
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