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Rolling bearing fault diagnosis method based on HOG image processing

LI Xueyuan', CHEN Pin', CHEN Jian!"?, SUN Taihua'

(1. Institute of Sound and Vibration Research, Hefei University of Technology, Hefei 230009, China; 2. Automotive NVH Engineering
and Technology Research Center of Anhui Province, Hefei 230009, China)

Abstract; For the problem of intelligent fault diagnosis of rolling bearings, a method of bearing fault i-
dentification and diagnosis based on histogram of oriented gradient(HOG) image processing algorithm
is proposed. Firstly, the original time-domain vibration signal collected by the sensor is subjected to
variational mode decomposition(VMD) to obtain a two-dimensional image. The HOG digital image
processing algorithm is used to extract the feature information of the above image. Multi-dimensional
scaling(MDS) analysis is used to reduce the dimensionality of the feature data to obtain the fault fea-
ture data in the low-dimensional space, and labels are added to the fault feature data to construct a da-
ta set. The data set is divided into a training set and a test set. Then, the genetic algorithm(GA) is
introduced to optimize the penalty factor and the key parameters of the kernel function in the support
vector machine(SVM), and the training set is used for training to obtain the optimal fault classifica-
tion model. Finally, the data of the test set are processed to obtain the classification result. The com-
parative analysis results show that the method in this paper can quickly extract the effective features
of bearing faults and improve the accuracy of fault diagnosis.
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