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Bearing Fault Diagnosis Method Combining Spectral
Clustering and Association Rules

XU Xiufang, XU Danyan, XU Sen, GUO Naixuan, XU Heyang

(School of Information Engineering, Yancheng Institute of Technology, Yancheng 224051, China)

Abstract: Aimed at the problems of difficulty in mining implicit features and low diagnostic accuracy of existing mechanical equip-
ment bearing fault diagnosis methods, a SC-Apriori algorithm was proposed by combining the spectral clustering (SC) algorithm with
the association rule (Apriori) algorithm . Firstly, based on the bearing fault dataset publicly released on the website of Bearing Data
Centre of Western Reserve University, the unload data were selected to calculate and obtain nine time-domain features and three fre-
quency-domain features of the rolling bearing vibration signal. Secondly, the Pearson correlation coefficient was used to filter the fea-
tures and reserve nine effective features, and then the SC-Apriori algorithm was used to mine the association relationship between the
different features of bearings in the training dataset. and the boosting was introduced to remove the redundant association rules and
construct a rule base. Then the test data were processed and compared with the established rule base to judge their fault types by the
matching rate. Experimental results on the test data show that compared with existing algorithms, the SC-Apriori algorithm has the
advantages of mining a significantly reduced number of rules, fast matching speed and better matching effect.

Keywords: bearing fault diagnosis; data mining; association rules; spectral clustering algorithm ; lift
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