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Fig.2 Complex auto-correlation coefficient sketch of the signal
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Fig.3 Local scaling exponent sketch of the signal
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Fig. 9 Correlation dimension of original and noise reduction between 2010 and 2012

BETHACECEEE

25

2 17154
@ 5| 12184 124861 g 11274 12116
fﬁ 0.964 9
S 0.598 6
=S
W 05

0

,\Q ,\Q Q'.\\ \'\ ’ Q'\\ \'\ q9 o ,\q, ,\q,
N I S - m@ S
s B (8]

B 10 2010-2012 ETF BHEXER &R KBRS

Fig. 10 Correlation dimension based on auto-correlation between 2010 and 2012

BHXAS ERRERRKELE

2 —m— GiEXE —e— SIEXE
g 1.5 i
=1
SR
=y -
K 0.5
0+
1 1 1 1 1 1 1 1 1 J
> o > A &) @ ) 5 )
AV o™ ,\'\q’ N ] o ) '\,\'L .. PR
I I n° > D > S N KN IV
> S S S > > S S S

A B )
B 11 BHEXESEEXETEMGXRENE

Fig. 11 Correlation dimension of complex and auto-correlation



432

AiMBlEER 20164E 12 H S 1553

MET SHE RN, 2l A A R C pR B0 I A AE
REHA], Cao FELHAE IR AZESL, JF R A G-PR LT
RIS T ZE R, AR (B A S o o Mg
RERSA RN HIE T P s & ik, AE S P REW
B e PR IE R M 8, B 1E RS S Rk 2

ARG WT. [RMESER A AR SGEM L, ARSCITR IR
S RRERTE , SRAT A IE 7 15 5 SRR AR R 18] 64 I 2
PER/IN, T [R]RR A 5 Y SCHR 4R R ) 22 S BEOR
FRWIEET SR G PR 1) G—P R A 1Y R ZE >
B, HOE A TR RIS,

TRSE T A SRR e R 255, REAE Tk

%75 ik

(1] Afe, FERIWE. /N 5 e s DL 2 B (4 N FE [J]. BB L, 2007, 40(5):86-89. [FU H, YIN L N. Application of wavelet packet
decomposition in motor fault diagnosis[J]. Micromotors Servo Technique, 2007, 40(5):86-89.]

[2] 0, BPRWE, 2 SCHRAEBTEN LR A 2 W b 1 PG [J]. b 22 2132244, 2006, 16(3):129-134. [SHAO H, ZHAO
Q X, LI'Y. Study and application of correlation dimension in fault diagnosis of machinery[J].China Safety Science Journal, 2006,
16(3):129-134.]

3] EHF.ETEMD. JCBAEEUL N E 2 1 INHRBLE R I2 W7 R GBI ST [D]. i3I - AB Rl K2, 2007. [WANG Z P. Research
on fault diagnosis system of internal combustion engine based on EMD, Correlation Dimension and ANN[D].Wuhan: Huazhong
Agricultural University, 2007.]

[4]  EWG, skl @I, S5 R AUA R SR OCIE AR B I SEE DL 2 18 1 P 0. o AR A R (A SRR
J2), 2009, 33(1):93-98. [WANG H, ZHANG L B, WANG C H, et al. Application of ISVD de-noising and correlation dimension in fault
diagnosis of flue gas turbine[J].Journal of China University of Petroleum(Edition of Natural Science), 2009, 33(1):93-98.]

(51  Z=sk, BKOKAE, WISEYS . EMD FREMEAY SR AERTE D e i 2 Wb O B HIWESE (9] %3l 5 bt 2009, 28(4):145-148. [LI L, ZHANG
Y X, MING Y T. Gear fault diagnosis based on correlation dimension pre-processed with EMD[J].Journal of Vibration and Shock, 2009,
28(4):145-148.]

[6] T34, MR AT OCIRAREIOR/INEE ARt 30 1)l S 5 b R0 B 12 W [J]. =8l 5 vl , 2010, 29(8):174-178. [WANG M L, CHEN G.
Intelligent diagnosis of rubbing based on correlation dimension and energy spectrum entropy[J]. Journal of Vibration and Shock, 2010,
29(8):174-178.]

(7] BT, EXOR, M, 55 ST ITD SO Sk AR AE R0 e 7 SR2 Wy i2: 0] 9% 3 5 b, 2012, 31(23):67-70. [YANG Y,
WANG H H, YU Z T, et al. A rober fault diagnosis method based on ITD improved algorithm and correlation dimension[J]. Journal of
Vibration and Shock, 2012, 31(23):67-70.]

(8] K, ARA, AR . A S B R B i ik (D). TP RIS, 2012, 7(5):83-88. [ZHANG L, PENG W C, YUAN C H. An
improved method for noise reduction based on singular value decomposition[J].Chinese Journal of Ship Reasearch, 2012, 7(5):83-88.]

91 XK T ICHRAEROR Kolmogorov i 1% TR Sl FReb LR [D]. PR FH - PEFHATZS Tolk2%Be, 2009. [LIU F. Vibration fault mode
determination for rotor based on correlation dimension and Kolmogorov entropy[D].Shenyang: Shenyang Aerospace University, 2009.]

[10] KIA S H, HENAO H, CAPOLINO G A.Diagnosis of Broken-Bar Fault in induction machines using discrete wavelet transform without
slip estimation[J]. IEEE Transactions on Industry Applications, 2009, 45(4).

[11]  THEILER J.Spurious dimension form correlation algorithms applied to limited time-series data[J]. Physical Review A, 1986, 34 (3):
2427-2432.

Motor rotor imbalance fault recognition based on extreme point SVD
de-noising and correlation dimension

YUAN Zhuang, DUAN Lixiang, WANG Jinjiang

College of Mechanical and Transportation Engineering, China University of Petroleum-Beijing, Beijing 102249, China

Abstract To improve the recognition of motor rotor imbalance faults, this paper presents a method based on the extreme point
singular value decomposition (SVD) and the correlation dimension distribution. First, the motor vibration signals collected in
different periods are de-noised using the extreme point singular value decomposition to avoid the misconvergence of correlation
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dimension caused by noise. Then the multiple correlation function replaces the traditional correlation function to determine the
delay time, and a genetic programming (G-P) algorithm is utilized to calculate the correlation dimension. Finally, the motor
rotor imbalance can be recognized by comparing the correlation dimension of multiple sets of vibration signals. We applied the
developed method to a motor rotor imbalance in an oilfield in western China, and the results demonstrate that the correlation
dimensions of de-noised signals can effectively identify the motor rotor imbalance. Compared with the traditional method, the
correlation dimensions obtained by the developed method are more differentiable and more suitable for motor fault identification.

Keywords motor; rotor imbalance; fault feature extraction; correlation dimension
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