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Fault Diagnosis Based on One-Dimensional Densely Connected CNN

ZHAO Zhi-hong"?*, ZHAO Jingjiao's, LI Qing®, LI Le-hao”

1. School of Information Science and Technology . Shijiazhuang Tiedao University . Shijiazhuang 050043, China ;
2. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures ,

Shijiazhuang Tiedao University s Shijiazhuang 050043 , China

Abstract: In recent years, data-driven bearing fault diagnosis has been widely studied due to the continuous
development of deep learning. Models of deep neural networks such as convolutional neural network
(CNN) gradually find applications in fault diagnosis. In view of the difficulties in manual extraction of
fault features, and low training efficiency and serious over fitting of deep CNN network, a bearing fault di-
agnosis model based on one-dimensional densely connected convolutional network is proposed and imple-
mented in this paper. The one-dimensional vibration data of bearing is used as input, and the fault feature
information is extracted automatically by the convolutional network. High-level feature and low-level fea-
ture are combined by a dense-connection mechanism so that the fault feature information is more effective-
ly extracted. Then, the over fitting phenomenon is avoided through the batch normalization and dropout
methods. Finally, the SoftMax layer is used to classify the faults, so as to achieve intelligent fault diagno-
sis. The results of an experiment with the measured data of various types of bearing faults in CWRU
(case-western-reserve-university) bearing data set and in the bearing data set of high-speed trains in China
show that this method can effectively identify fault types, with an accuracy of 98% or more.

Key words: deep learning; CNN(convolutional neural network) ; dense connection; fault diagnosis
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