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Fault Diagnosis of Induction Motor
based on PCA and Nonlinear Classifier
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Abstract

In this paper, we propose fault diagnosis of induction motor based on PCA and MLP. To resolve the main drawback
of MLP, we calculate the reduced features by PCA in advance. Finally, we develop the diagnosis system based on
nonlinear classifier by MLP rather than linear classifier by conventional k-NN. By various experiments, we obtained
better classification performance in comparison to the results produced by linear classifier by k-NN.
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Table. 1. Classification rates for each fault condition

(961
Faulty k—NN (k=1) NP
Condition Euclidean |Hamming | Maha
Healthy mode 97.8 93.9 97.8 100
Bearing 98.9 95.6 100 100
Bowed rotor 80.6 83.3 744 97.8
Rotor bar 8.6 93.3 90.0 100
Static eccen. 87.8 90.0 90.0 97.8
Dynamic eccen. 97.8 100 100 100
4. 2E ¥ SEFH

B =Fd4e PCASH MLPel 7I0ke & fF=d%7] 1
g 71HE Adstedth PCAo o8 SN & 4H&3
3 U4 E7719 MLPE d8gdo=2x naaeda E
e sk A 1T AHE ¥
3] A , SRR vk, AAA e g A4 Eol
1 (2577 MEAR S MLPﬂHJ Ay 5716 JaiMe g
B Aol R de & 4 glrk 3 BEAYe] o
ANAe] AFZE 71F 2R sled, MLP7y v]Ads 25
Ne A& Axt 2Aekgo] 993%E UERgton, ol 7|&
o] AYAE s AFER71 v Ad 6% FdE A
£ vEhith

5 FuEd

[1] Nejjari, H., Benbouzid, M.E.H., "Monitoring and dia
gnosis of induction motors electrical faults using
a current Park’s vector pattern learning approach
", IEEE Transactions on Industry Applications, Vo
1. 36, Issue 3, pp. 730-735, 2000.

[2] Bellini, A., Filippetti, F., Franceschini, G., l'assoni,
C., Kliman, G.B., "Quantitative evaluation of induct
ion motorbroken bars by means of electrical signat
ure analysis”, IEEE Transactions on Industfy Appl
ications, Vol. 37, Issue 5, pp. 1248-1255, 2001.

[3] Kyusung Kim, Parlos, A.G., Mohan Bharadwaj, R.,
sensorless fault diagnosis of induction motors, IEE
E Transactions on Industrial Electronics, Vol. 50 1
ssue 5, pp. 1038-1051, 2003.

4] Zidani, TF., El ITachemi Benbouzid, M., Diallo, D., N
ait-Said, M.S., "Induction motor stator faults diag
nosis by a current concordia pattern-based fuzzy
decision system”, IEEE Transactions on Energy Con
version, Vol. 18, Issue 4, pp. 469-475, 2003:

[5] M. Turk and A. Pentland, "Face recognition using
eigenfaces”, IEEE Conf. on Computer Vision and P
attern Recognition, pp. 586-591, 1991.

[6] Wang, Y., Van Huffel, S., Vanhamme, L., Mastron
ardi, N., Van HHecke, P., "Advanced signal :'processi
ng methods for quantitation of resonances in magn



etic resonance spectra”, Proce.13th TEEE Symposiu
m on Computer-Based Medical Systems, pp.63-68,
2000.

[7]1 Wei-Zhen Lu, Wen-Jian Wang, Xie-Kang Wang,
Sui-Hang Yan and Joseph C. Lam, "Potential asse
ssment of a neural network model with PCA/ RB
F approach for forecasting pollutant trends in Mon
g Kok urban air, Ilong Kong”Environmental Resea
rch, Vol. 96, Issue 1, pp.79-87, 2004.

[8] AW, oE ol FH, +4%, ¥, “PCAY LD

Acll NRkE & &8 dugEd o8 fFud%579

AN Y6 Vol 19, No., 2, pp. 1

52-159, 2005,

A XA~ 74

BtM 2 (Sung-Moo Park)
1980w : S Ediem A7) Fstai(shAb)
1982y« FEgE . A7) Fehak(F AL

2002 ~ @A) FR oSk Wyl Eske wha)
3}
19940~ A A/ BFHG A

713} nl<e

PCARI M- ERII0 Jlgte & Havlel Dgxd

[=]

o{ti E(Dae Jong Lee)

19959 : F5-u18w A7) Fstah(da))

1997 ¢ FEUigtn Ar1Fsa(E 3t

200241 : FE)sk ) Fetaizshua)

20033 ~EA) : FEUER AFEAR
2 Ata

20043 ~20053 : University of Alberta,

Post doc

ATk SANEA ], ML, A4

¥ 2 (Myung Geun Chun)

1987 : Fhtdistw AxFsFa (AL

19899 : st=ruslyley A 2 Axl

F A (FEAD

saaierlad Ar] 9 Azt

Fahap(F kA

19931 ~ 19964 : A AR AEFAFA
Addy-9d

200003 ~2001'3 : University of Alberta & 14

1996 ~ A : FEoistn A7 AA AR ag

19934 :

A5 A 2

4 EoF : Biometrics, A4,

123



