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Fault diagnosis of transmission system based on FFT and LLTSA
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Abstract: In the traditional fault diagnosis methods, it was often necessary to obtain the characteristics of the original vibration signal based
on a priori knowledge and input it into the intelligent classifier for pattern recognition; it was easy to lose information and the judgment based
on human experience was not accurate enough, aiming at the problem, an intelligent fault diagnosis model based on fast Fourier transform
(FFT) and popular learning was proposed. Firstly, FFT transform was used to convert the original data from time domain to frequency do-
main to obtain high-dimensional feature data. Then, three manifold learning algorithms: multi-dimensional scaling (MDS) , kernel principal
component analysis (KPCA) , and linear local tangent space arrangement algorithm (LLTSA), were used to obtain informative low-dimen-
sional representations. Finally,based on the fault diagnosis test platform system, the working data information of bearing and gear was ob-
tained and processed, and the data samples were input into the intelligent classifier for training and testing. The research results show that
the FFT dimension reduction transform can effectively reduce the sample attenuation caused by human selection factors, the nearest neighbor
estimation algorithm improves the test accuracy of the intelligent classifier, and the intelligent classification model based on FFT and popular
learning can identify more than 80% of the state data, among which the highest recognition rate of the FFT + LLTSA joint intelligent classifi-
cation model can reach more than 87% , which shows the effectiveness of the classification model in the fault detection of mechanical trans-
mission systems.
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