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1
Fig.1 The experimental rig of fault simulation
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Bearing Fault Diagnosis Based on S Transformation
and Non-Negative Matrix Factorization

Chen Xiaodong', Xiong Guoliang®, Zhang Lei*

(1.China Railway 18 Bureau Group Co., Ltd., Tianjin 300000, China; 2.School of Mechatronics
and Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Aiming at non-stationary characteristics of the vibration signals at the time of rolling bearing faults,
this study proposes S transformation to extract the fault characteristics of bearing vibration signals. In order to
solve the problem of high matrix dimension obtained by S transformation, a feature extraction method was pro-
posed based on S transformation and non—negative matrix factorization (NMF). And in combination with support
vector machine (SVM), a novel bearing diagnosis method was explored. S transformation was firstly conducted for
the vibration signals of rolling bearings by time—{requency method, and the non—negative matrix factorization was
utilized to extract feature vectors from transformed matrices. The extracted fault features were adopted as input
vectors for the support vector machine, which was then applied to determine the bearing fault type. Results veri-
fy the effectiveness of the proposed approach, which has provided better effects than the feature extraction meth-
ods based on S transformation and singular value decomposition.

Key words: S transformation; non—negative matrix factorization; SVM; fault diagnosis



