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Fault Detection and Diagnosis of Induction Motors using
LPC and DTW Methods
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Abstract

This paper proposes an efficient two-stage fault prediction algorithm for fault detection and
diagnosis of induction motors. In the first phase, we use a linear predictive coding (ILPC) method to
extract fault patterns. In the second phase, we use a dynamic time warping (DTW) method to match
fault patterns. Experiment results using eight vibration data, which were collected from an induction
motor of normal fault states with sanmpling frequency of 8 kHz and sampling time of 22 second,
showed that our proposed fault prediction algorithm provides about 45% better accuracy than a
conventional fault diagnosis algorithm. In addition, we  implemented and tested the proposed fault
prediction algorithm on a testbed system including TI's TMS320F2812 DSP that we developed.

« MAKAL - 2ES] wAXA: ZAEH

« =190 12010, 11. 18, AALY 1 2010. 11. 27, ARHEAE L : 2010. 12. 01.

#ZA st A 7)F ey A4 (School of Electrical Engineering, University of Ulsan)

wr A stw A7) 283 A A4 (School of Electrical Engineering, University of Ulsan)

sk A8l WA FE 38 24 (Dept. of Electronics and Computer Eng., Chonnam National University)
wipr A L A 7] @8 14=(School of Electrical Engineering, University of Ulsan)

# o] =2 20109 S gt o] AFule] ofate] AFHUS.



142 R eI AE G RE(2011. 3)

» Keyword :fault  detection and  diagnosis, linear  predicive  coding, dynamic  time  warping,
induction motor

olgit) 23 AsHl Fo) SuR 8uS HEE B 4 g g
WAL 5ol STHE AAQP) Mool D PR

AR RS 2 = Aerle AA AT dig 5

7] =

S FF= AT} iRl [1]. o] AL AEHEY . Zsdsel &M

A SEAEY) A BRE o) A% AA X

B2l 1 2 AAHOR Bre £ wAZ F gl A3 A AEAE] 2L A% wlolE 597

B2 o2 wjg] AEsh Aukhs Wyl Bedos gy ol = sk ek ela fAMEke) A wakl ke
o

8000 Sarpling Rate® 315

574 ov 2138z B 1B Samle ASeROH,
S FE W 4 A v 47 0709 ARMIS HlofElE H5ath
2, AFAEe] Fu4 ~HE(Fast Fourier Transform) (T8 D et hel WY Y (angular
S o83l 54 FuE FE5hs W3] 5ol 2 AME misalignment:  Z}%= AEE,  paralll  misalignment:
ol gk 22y d-q ¥l B¢ o wdHEE 1 e FBES fault bearing: Wo1® 23, broken rotor
o] HEe A7) oy, ko)=7) EAIEE 3 bar: 3|AAHE <Y broken rotor shaft H& 3=

N

r
o,

ol

M) E
fo

= 18-S BFeet ojg]$o] th Fulr AHEY rotor unbalance: %2} Ew8, phase unbalance: /3
e, FoliE e e yFuAdE uiiel Fue Evd)el gk JFHolHE AlZG Yol 1E 3§ Aolth

1
Il B uiel o] ARMG el = Aok v

Aol WEH I, nAEER J8E Fus 2EYS F
Skt ARl 4Bl Y Ase) Fug S4S dHY] AEE TR - otk
A8 gob B 4 Sl 5AE 7HAaL Qe whd, AAARE
N 3 Normal 3 Angular Misalignment
o) M 0 delS YL AL glont, 53 A28 | e | (RS
deoz A48 54 webrlElE FEeker) el Yok <o : o < : 0
samples 4 samples @
—‘é l‘E—E—Oﬂ/\‘]—E— O] E%T:)'l— vE—Xﬂ;g% '5‘H7.=is]'7] ‘?‘]SH J—lxo]'jﬂgj Parallel Misalignmentx10 Fault Bearing x10

0.5

0.5 .
223 149E WA % 7hx BAE 1A ; ﬂgWID '°'2WL
25 ARt fEdErl] A F2L AdiMe samoles ¢ samples. 4t
3]

-
- B _ Broken Rotor Bar Browed Rotor Shaft
AE &= 133} (Linear Predictive Coding: LPC)7]

%

Al

Amplitude

oL
i
K
2
i)
oX,
rone
Amplitude

i)
Amplitude
Loa
Amplitude

o
o
=)

Qe —
AgSga, 1 BRE A AENAL Aot 54 I
24 Dynamic Time Warping: DTW)ZIHE A1
190k FEAEIO F2E PE 2 P R
HlolE] Sk AHESte] 2] MR Ak, A FwelE
& 7129 wAFEA (cross-covariance) S o188 W
urh of 45%0) FFw PIS Bk EH B R
TIAF] TMS320F2812 DSPE A3 HIZEH= A|2H
2 Aol AU TuelEe THsk BIH0 =, (29 25 2o] FFTE ol§sio] 34 9
B R AL 08w LT 2golNE REAEVIS APgesh Mgt A5S BASH 2 A5
2 A

Rotor Unbalance

ol

Amplitude
Loa
Amplitude
Loa

o off

T2 ARG ZISAS
Fig. 1. Vibration signals in time domain
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Fig. 2. Vibration signals in the frequency domain
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Table 1. Parameters for  the performance  evaluation  of
fault prediction agorithms
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Table 2. The resut of the proposed fault prediction agorithm
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Table 4 Peformance  comparison  of  fault  prediction
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