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Research on the diagnosis method of bearing faults based on
digital twin and deep learning

SUN Hao, SUN Shufeng” ., WANG Jin, ZHANG Xingbo, LIANG Guanglei, WANG Pingping
(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: A diagnosis method of rolling bearing faults combining digital twin data, order a-
nalysis and deep residual shrinkage network (DRSN) model is introduced in this study,
which aims to address the challenge of low diagnosis accuracy under variable speed condition
in the existing research on the diagnosis of bearing faults. The fault characteristics of vibra-
tion signals under variable speed conditions were extracted by order analysis. Subsequently,
one-dimensional fault features were transformed into two-dimensional color images by
Grameen Angle Summation Fields (GASF). Finally, DRSN was utilized for the classifica-
tion and diagnosis of bearing faults. In the process of digital twin bearing fault diagnosis, a
visualization interface was developed using Unity 3D, enabling real-time remote monitoring
of bearing conditions. To verify the efficacy of the proposed method, fault diagnosis experi-
ments were conducted using the bearing data set and self-test data set from the University of
Ottawa, with results indicating a high level of accuracy of the method.
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