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Fault Diagnosis Method of Rotating Machinery Based on

Unsupervised Cross-modal Euler Discriminant Space
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(1. School of Computer Science and Engineering, Anhui University of Science & Technology, Huainan 232001, China;
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[ Abstract] The high-precision fault diagnosis of cross modal high-dimensional fault data under unsupervised conditions is a challeng-
ing problem. To address this issue, a rotating machinery fault diagnosis method based on unsupervised cross-modal Euler discriminant
space (UCEDS) was proposed. In this method, cross-modal fault data samples were mapped to Euler representations through cosine
metrics to enhance the differences and separability between different types of fault samples. Then, an unsupervised cross modal Euler
discriminant space learning model was constructed in this space, and the analytical solution of the model was theoretically derived. This
model not only considered the local neighborhood structure of fault samples, but also effectively discovered the local structural informa-
tion of complex and nonlinear fault feature samples. At the same time, on the basis of cross modal consistent discriminative fusion, it
further improved the complementarity between low dimensional discriminative feature subsets. Targeted experiments on the Paderborn
fault bearing dataseht showed that the proposed UCEDS method had superior fault diagnosis and classification performance.
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Fig. 5 Column charts based on different operating conditions
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Table 3 Average fault recognition rate based on different operating conditions

‘ TR %
R
PCA LPP OEPP OCCA UCEDS
T 1 65.00 £3.91 80.50 £3.50 65.75 £3.34 90. 00 +6. 45 96.75 £2.06
T8 2 83.75 £2.70 92.25 +£3.99 83.25 +4.42 95.00 +4.71 98.25 +1.69
TH3 84.25 +£6.35 92.00 +4. 68 88.50 +3.94 94.25 +£5. 66 99.75 £0.79
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