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Deep anomaly detection method for low-rotating speed rolling bearing faults of aero-engine
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Abstract; Here, aiming at the problem of aero-engine rolling bearing faults at low rotating speed being difficult to
detect, a deep support vector description method based on Transformer framework was proposed to detect faults of low
rotating speed rolling bearings. Firstly, a vibration feature extraction backbone network based on Transformer model was
constructed. Then, the extracted features were input into a 3-layer autoencoder structure to calculate the loss function of
network model. In order to reduce network computation amount and improve training speed, time-domain vibration
acceleration signals of rolling bearing were pre-processed and the frequency spectrum results obtained using fast Fourier
transform ( FFT) were taken as the input of network to complete training of model only using normal data. Finally, test
verifications were performed on rotor tester of an aero-engine with casing, and a real aero-engine of a certain type,
respectively. The results showed that the proposed method can correctly detect faults in low rotating speed rolling bearing
with detection accuracies of 93% and 100% , respectively; the proposed method can have excellent anomaly detection

ability and application value.
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Tab.3 Detection results of different preprocessing methods
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Fig.8 Detection results of different preprocessing methods
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Fig.9  Rocking-turn test results
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Tab.5 Sample information of the second test
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Fig. 10 ViT-DSVDD rocking-turn test results
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Fig. 11  ViT-DSVDD constant speed test results
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Tab.6 Aero-engine low-speed test sample information
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Fig. 13 Detection results after adding noise
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