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Research of the rotor fault diagnosis based on mirror extension

of EMD - SVM

WU Bing - sheng' XU Rui' JIANG Jin — jun’

(1. College of Mechanical and Electrical Engineering Hebei University of Engineering Hebei Handan 056038

China; 2. Aerodynamics Academy of China Aerospace Beijing 100074 China)
Abstract: The vibration signal of the mechanical rotor was decomposed by the EMD method and the
end effect produced was restrained through mirror extension. Then several intrinsic mode functions
which reflected the inherent variation characteristics and regulations of rotor fault signal were ob-—
tained. The AR models of each component were established and the auto — regressive parameters
the variance of remnant of the AR models were regarded as the fault feature vectors and the SVM
classifier was built to recognize the fault pattern. The results show that the rotor fault diagnosis based
on mirror extension of EMD — SVM could obtain the accurate characteristics and status of the rotor
fault system and increase the reliability and availability of the rotor fault system.
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Tab. 1 The feature vectors of the rotor system in conditions

IMF .
Pil Pir Pi3 Pis Pis g;
c -2.41 2.32 0.08 -1.18 0.56 0.04
(X,) c, -3.72 5.89 -4.56 1.76 -0.26 0. 0034
5 -4.12 6.45 -5.23 2.21 -0.35 0. 007
cy -4.17 6.25 -5.13 1.98 -0.39 0. 027
c -2.51 2.32 -0.08 -1.18 0.56 0. 021
(X.) ¢y -3.79 6. 89 -4.26 1.79 1.79 0. 00034
) s -4.29 7.45 -6.23 2.31 -0.45 0. 002
¢y -4.67 7.25 -4.13 1.28 -0.89 0. 0371
c -3.41 3.32 -0.08 -1.18 0.56 0. 028
(X,) ¢, -2.72 6. 89 -4.56 2.76 -0.46 0. 002
s -4.82 7.45 -6.23 2.71 -0.45 0. 000
cy -4.67 6.55 -5.43 1.92 -0.38 0. 007
c -2.81 2.92 -0.98 -0.36 0.26 0. 043
(X.) cy -3.82 4.89 -5.56 2.76 -0.46 0. 000
’ o -4.22 6.29 -5.39 2.24 -0.38 0. 004
cy -4.97 6.35 -5.13 1.67 -0.40 0.019
c -2.21 1.32 0. 38 -1.18 0. 46 0. 0272
(X.) ¢y -3.74 6. 89 -6.56 1. 66 -0.56 0. 0022
s -3.12 5.45 -7.23 2.11 -0.65 0.0010
cy -3.17 4.25 -6.13 1.98 -0.69 0. 0002
2 SVM
Tab. 2 The detection classification results of SVM
SVM1 SVM2 SVM3 SVM4 SVM5
X, =X, +1 - - - -
Xs - X -1 +1 - - -
Xy = X,5 -1 -1 -1 +1 -
X3 =Xy -1 +1 -1 +1 -
Xy =Xy +1 -1 +1 +1 -1
2 SVM 3 ( 3.
IMF BP
o 0.76 s
BP BP 57.92 so
8
3BP SVM
Tab. 3 The performance comparison of BP and SVM
1%
/ / /s
BP 8 3 57.92 100 100 100 100 100
SVM 8 3 0.76 100 100 100 100 100
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4 BP SVM

Tab. 4 The performance comparison of BP and SVM with small samples

1%
/ / /s
BP 3 8 47.92 50 75 75 50 100
SVM 3 8 0.69 100 100 100 100 100
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