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ABSTRACT: [Objectives] In order to solve the problems of
low efficiency of fault feature extraction, inaccurate feature
representation, and difficulty in adapting existing methods to
complex signal requirements in wind turbine bearing fault
diagnosis, a fault diagnosis method based on graph
regularization was proposed. The method helps to improve
the analysis ability of vibration signals, thereby achieving
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accurate classification and reliable diagnosis of different fault
types. [Methods] The
regularization auto-encoder was adopted, combined with the

technology based on graph

idea of graph embedding, to guide the stack-supervised auto-
encoder to carry out feature extraction. In the fault feature
extraction stage, the diagnostic signal was first graphically
represented, and then graph regularization terms were added
to the stacked auto-encoder to ensure that the embedded low-
dimensional features maintain the manifold structure, thereby
extracting complex geometric features deep in the data.
[Results] The extracted features can accurately classify
different fault types, showing significant advantages in fault
feature capture. Experimental results show that this method
has higher diagnosis accuracy and reliability in the application
of actual wind farm data, and effectively improves the
extraction efficiency and classification accuracy of fault
features. [Conclusions] The proposed method has shown
significant effectiveness and advantages in the field of wind
power bearing fault diagnosis, and provides reliable technical
support for practical applications.

KEY WORDS: wind turbine; bearing; fault diagnosis; graph
regularization; auto-encoder; graph embedding; feature

extraction; vibration signal
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Fig. 1 Autoencoder network architecture
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Fig. 2 Graphical representations of fault characteristics
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Fig.3 Comparison of time-domain signals before and

after preprocessing of gearbox bearing data
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using different feature extraction methods
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