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Bearing fault diagnosis method based on EEMD fuzzy entropy and support vector
machine

WANG Xiaotong
(International Education Institute of North China Electric Power University, Beijing 102206, China)

Abstract: The vibration signals of motor bearings are characterized by unstable, nonlinear and high noise. In the
case of bearing failure, it is not easy to accurately determine the fault location by the original signal or part of
the time-domain feature parameters. To solve this problem, feature parameters are further extracted by ensemble
empirical modal decomposition and fuzzy entropy on the basis of considering time-domain features. The vibration
signals of bearings in normal, inner raceway fault, rolling element fault and outer raceway fault states in three
directions are extracted by ensemble empirical modal decomposition and calculating fuzzy entropy, and combined
with time-domain features to obtain 10-dimensional feature vectors. The support vector machine classification
method is used to train the extracted features and finally obtain a model that can be used for motor bearing fault
diagnosis. It is found that the training speed and accuracy of the model after feature extraction are greatly improved,
which indicates that this method is effective for motor bearing fault diagnosis and provides a new idea for fault

diagnosis of electrical equipment.
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Tab. 1 Fuzzy entropy values of IMF components under different

fault conditions

[ A IMF1 IMF2 IMF3 IMF4
TG il 0.082 6 0.143 1 0.074 6 0.005 4
i IE 0.1172 0.1150 0.059 2 0.005 1
R 0.107 5 0.053 0 0.052 0 0.009 2

HNAIE 6 25 0.076 7 0.045 1 0.104 7 0.059 9
HMNAIE 3 55 0.024 8 0.118 5 0.068 1 0.008 3
HMEIE 12 4 0.1020 0.0396 0.0344 0.020 2
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Fig. 3 The numerical distribution of the residual gap factor and

margin factor corresponding to six kinds of faults
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Tab. 2 Comparison of training results of SVM models with

different kernel functions

SVM #5784 IR 1] /s HEHE (%)
1 2Pk SVM 16.52 23.7
2 Z SVM 25.17 92.7
3 =% SVM 33.70 91.8
4 Fa2 = SVM 34.01 62.6
5 i SVM 36.75 95.7
6 HHLIE = i SVM 32.23 48.8
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Tab. 3 Comparison of training results of SVM models with

different kernel functions

SVM ### YIZRIEE] /s WEFIR (%)
1 kP SVM 7.185 99.2
2 ZIK SVM 8.612 99.5
3 = SVM 8.045 99.0
4 F = T SVM 17.92 89.2
5 HaE T SVM 13.86 98.8
6 FHIE =T SVM 14.23 99.0
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Tab. 4 Comparison of SVM model training results before and

after feature extraction
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1 251 SVM 2.299 4.186
2 ~I SVM 2.923 1.073
3 =k SVM 4.189 1.078
4 K4 SVM 1.898 1.425
5 FEE S SVM 2.652 1.032
6 HHIE = i SVM 2.265 2.029
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