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Fig.4 The structure of the close — type wavelet neural network
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Tab.3 The actual output got from different algorithms and different wavelet compared with the target output

HE>g

s

R 1 ’
wJ S ) 8

R EEAN BP [ £ 5K i EBARY WNN R4gsE PR
- % Morlet /]NFE Mexican /N Morlet 7N Mexican /N
i 0 1 0.3430 0.9326 0.3430 0.9326 0.0001 0.9738 0.0095 1.0346
0 1 0.0036 0.9677 0.0036 0.9677 0.0047 1.0340 0.0171 0.9972
] 1 0 0.9994 0.0012 0.9994 0.0012 0.9704 0.0025 0.9628 0.0103
B 1 0 0.5125 0.4035 0.5125 0.4035 0.9654 0.0029 0.9913 0.0169
2 g

AR T MM G R GRS AL WP IR . XS B S BAR B R I IR 30 (5 5 24T T 2
F/NEELHE I RHE [ BRI, 0 BIBTEE T 4 RIZEEL f/N B 2 P 4% A TR Sl R B R T, (T KB R E T
ZITENAERE . SRR EREET A AR R BMR A Morlet /N AN Mexican hat /NEL, Hi i /Z 1% 1%
PRZECRF S B BRER M/ MR R R & P IR NBORR 2R AE BUR ZA L (BB LL BP M MR EER . B,
BB /N 2 P4 TR sh AR A IS B I A 3



BIH R  ZET /N 2 PUE B TR B B 7R ER RS HR 53

Sk

[ 1] Kugarajah T,Zhang Q H. Multidimensional Wavelet Frames [ J]. IEEE Transactions on NN,1995,6(6) ;1552 — 1556.

[2] Roemer M J,Kacprzynski G J. Advanced Diagnostics and Prognostics for Gas Turbine Engine Risk Assessment; IGTL/ ASME
Turbo Expo[ C]. Munich, Germany: [s. n. ],2000.

[ 3] Wesley G,Zanardelli,Elias G. Strangas and Selin Aviyente. Failure Prognosis for Permanent Magnet AC Drives Based on Wave-
let Analysis[ J]. International Electric Machines and Drives Conference,2005,(5) :64 - 70.

[ 4] Greitzer F L, Ferryman T A. Predicting Remaining Life of Mechanical Systems[ J]. Intelligent Ship Symposium ,2001,(4) .2 -
3.

[ 5] Tom Brotherton, Paul Grabill. A Testbed for Data Fusion for Helicopter Diagnostics and Prognostics ; Proceedings of the 2003
IEEE Aerospace Conference[ C]. [S. L ].Big Sky MT IEEE,2003.

[ 6] Zhang Q H,Beveniste A. A Wavelet Networks[ I ]. IEEE Transactions on Neural Networks,1992,3(6) :889 — 892.

[ 71 WangP,Vachisevanos G. Fault Prognostics Using Dynamic Wavelet Neural Networks [ J]. Astificial Intelligence for Engineering
Design Analysis and Manufacturing,2001,15 ;349 —365.

[ 8] Chen W R,Qian Q Q,Wan X R. Wavelet Neural Network Based Transient Fault Signal Detection and Identification : Proceed-
ings of IsInt Conf On Information, Communications & Signal Processing { ICICS97) [ C]. Singapore: [ s. n. ],1997.:1377 -
1381. :

[9] T &L A ETHEMEMENEFIMEEHSET]. IR NHAR,2004,46(3) :204 - 206.

JIANG Lei, JIANG Fan. Fault diagnosis of Rotation Machine Based on Wavelet Neural Network [J]1. Turbing Technology,
2004, 46 (3): 204 -206. (in Chinese)

[ 10]  *pigis, BooCME 2 760E , 4. /MR R S B BB U R GE AR S T]. RV HUEESR ,2002,33(1) ;73 - 77.
ZHENG Haibo, CHEN Xinzhao,LI Zhiyuan,et al. Implementation and Application of a Neural Network Fault Diagnosis Sys-
tem Based on Wavelet Transform [J]. Transactions of the Chinese Society of Agricultural Machinery. 2002, 33 (1); 73 -
77. {in Chinese)

(%% w4, ki)

Wavelet Neural Network Based Diagnosis of the Rolling Bearing

WU Song - lin, ZHANG Fu - ming, LIN Xiao — dong
(The Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: In this paper, the feature vectors of the roller bearing signals are extracted on the basis of wavelet analy-
sis and a fault diagnosis experiment is carried through wavelet neural network in detail. The method and the theory
of fault diagnosis based on BP neural network and the radial basis function neural network are studied and the ie-
sults of diagnosis based on relax - type neural - networks and close — type neural — networks are compared. Simula-
tion results indicate that diagnosis based on close — type networks more effective.
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