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Fault diagnosis of rolling bearings based on graph Laplacian matrix
and improved K-means clustering

Zhu Yongze' Chen Zhigang"*
(1. School of Mechanical-Electronic and Vehicle Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044, China;
2. Beijing Construction Safcty Monitoring Engincering Technology Rescarch Center, Beijing 100044, China)

Abstract: Because a lot of jamming signals are often included in the bearing vibration signals, the key to bearing
diagnosis is to extract fault features efficiently and classify them, Traditional methods of fault feature extraction often
need a variety of index sets to represent different faults., In this paper, a method of bearing fault diagnosis based on
Laplacian matrix wecighted by Mahalanobis distance and improved K-mcans clustering is proposcd. Firstly, the time
domain discrete signal of the bearing is mapped to the graph domain to obtain the graph signal, and the sct of
characteristic indexes representing dillcrent bearing [ault states is obtained by using Laplacian matrix in an algcbraic
form of the graph signal wcighted by Mahalanobis distance. Then, the improved K-means clustering idea is applicd to
cvaluate and classily the sct ol characteristic indexces, to realize the classilication and recognition of dillerent bearing
[ault states in the casc of single index. The experimental results show that the method of bearing diagnosis based on
Mahalanobis distance wecighted by Laplacian matrix and improved K-mecans clustering can cllcctively extract and
preciscly classily the characteristic indexes of dilferent bearing [aults. At the same time, the accuracy of this method in
single index classilication is much higher than that ol traditional [ault [caturc cxtraction mecthods.
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