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4 K-Nearest Neighbors (KNN)

5 Artificial Neural Networks (ANN)

6  Support Vector Machines (SVM)

7  Discrete Wavelet Transform (DWT)

8  Deep Belief Network (DBF)

9 Auto-encoders

10 Convolutional Neural Network (CNN)
11 Deep Boltzmann Machines (DBM)

12 Deep residual learning

13 Gear pitting
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1 Thermography Analysis
2 Wavelet Transform
3 Hilbert Transform
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Table 1. Specifications of the first bogies blower of the Alstom locomotive[18]
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Fig. 1. Schematic representation of the first bogies blower of the Alstom locomotive [18]

Lyigk JFosls g0 crmSud 5l gldiges .Y JSd
Fig. 2. An example of breaking of the blade and spiral of blowers
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Table 1. Specifications of the first bogies blower of the Alstom locomotive[18]
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Fig. 3. Lenova vibration analyzer made by SPM company
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Table 1. Specifications of the first bogies blower of the Alstom locomotive[18]
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Fig. 4. A sample of the time signal of a blower with normal conditions
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Table 4. Features of support vector machine algorithm for classification of healthy and defective injectors
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Fig. 7. The performance of the designed network of support vector machine with T-test
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Fig. 9. Confusion matrix of neural network with T-test filter
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Table 5. Accuracy of support vector machine algorithm with (out) T-test filter
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Fig. 11. Signal received from a blower with 25 grams of imbalance
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