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On-line Fault Diagnosis of Rolling Bearing Based on Transfer Learning
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Measurement & Control Technology Research Institute, Shanghai 201601, China

Abstract: Fault detection and diagnosis is the key to the reliable and safe operation of industrial equipment. In recent
years, deep learning algorithms have been widely used in data-driven fault detection because of its capability of
automatic feature recognition. Generally, deep learning algorithms are trained by historical data for the same problem
and then tested in trained models using homologous new data. As the transfer learning has the potential to address
the problems that are different but still similar with each other in target domain and source domain, this paper
proposes an online fault diagnosis method based on a deep Transfer Convolutional Neural Network (TCNN)
framework. First, the time-domain signal data is transformed into a time-frequency domain containing rich information
by Short Time Fourier Transform (STFT), which serves as the input that is suitable for Convolutional Neural Network
(CNN).Then, an online CNN network is constructed, which can automatically extract features from frequency-domain
images and classify faults. Finally, in order to improve the real-time performance of online CNN, several offline CNN
are constructed and the relevant data sets are pre-trained. By transferring the shallow structure of offline CNN to
online CNN, online CNN can significantly improve the real-time performance and successfully solve the problem of
achieving the expected diagnostic accuracy within the limited training time. The proposed method is verified on the
bearing fault data set of CWRU Bearing Data Center, and achieve the expected diagnostic accuracy.

Key Words: CNN; on-line fault diagnosis; STFT; transfer learning
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