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Abstract

Bearings are vital components of rotating machines, therefore, in this article,
a new method for detecting bearing faults is proposed. Different from other
classical signal processing methods, the method proposed in this paper
converts one-dimensional vibration signals into two-dimensional signals
(images), then image processing methods are used for analysis to achieve
the purpose of classifying. Converted images from vibration signals often
have certain texture features and each descriptor extracts different features,
some features are weak and others are strong. In this article, the method of
removing additional key points of SIFT (RKEM SIFT) is used. In addition, for
each descriptor, the best features are selected using the non-linear principal
component analysis method. Finally, the selected features are combined
and four classification methods are applied to achieve the best classification
performance and after comparison, the best classification method is
selected. The performance of the proposed algorithm is evaluated on the
standard bearing data set of Case Western Reserve University. The
simulation results show that the proposed method performs better than
other methods of fault finding of rolling bearings.

Keywords: Convert Signal-to-image, RKEM SIFT and Kernel-PCA method.

Highlights

e  Convert signal into image to achieve a better diagnoses of bearing fault.

e  Using the RKEM-SIFT method according to extract useful features of vibration images.

e Using the Kernel-PCA in order to choose the best features.

e  Using four different classification methods and then choosing the best diagnostic method among them.
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2 motor current signatures

% motor voltage signatures

4 voltage swell

5> unbalanced supply voltage

6 harmonic contamination in the supply voltage
7 The fourth central moment (kurtosis) analysis
8 physical condition

9 broken rotor bars)

10 The bearing outer race

1 Unbalanced mechanical load
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* stacked denoising autoencoder

2 deep wavelet auto-encoder

% extreme learning machine

4 Wavelet auto-encoder

5 Support vector machines (SVM)

¢ Gray-Level Co-Occurrence Matrix (GLCM)
" Local Binary Pattern (LBP)

8 The scale-invariant feature transform (SIFT)
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Table 2. Performance of classification algorithms:(a) Minimum least square linear classifier (b) Kernel Density-Based Linear Regression Estimate (c)
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Table 3. Comparison of the proposed algorithm with other bearing fault methods
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