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Abstract : Sgnal sngularity detection in industrial process fault diagnosis is studied. The blind source separation
algorithm combined with wavelet canceling noise is used to extract source signal. Based on the analyss of the
relationship among Lipschitz exponent , wavelet trandorm maximum and signal singularity , the selection methods of
scale and the threshold of wavelet are analyzed. The example shows that the method has better ability of noise
canceling in comparing with other methods. It can also detect the characteristic sngularity of the analyzed sgnal

effectively.
Key words: Wavelet canceling noise; Blind source separation; Sngular sgnal ; Lipschitz exponent

[1]

[2]

1 2006-10-23; : 2007-02-02.
(60325311 ,60572070) ; (20060400962) ;
(PAL 200503) .

(715, , ' , ; (19595, ,



1036

22

(3]
1)
;2)
(4]
(5.6]
y(k) = As(k) + n(k).
y(K) = (yi,y2, L ym) T
; s(k = (s,%,
s (K
A mXxXn :n(k)
(PCA)
m X n B,
s s

S(K = By(K = BAs(K + Bn(K).

n(k)
k k k s(k
S( ) x( ),V( ) ﬁ%%ﬁ&i‘:B S( )
1
x (1)
1)
1 2)

Fourier

(2)

W(t)

L>(R),

V).

W(1)

Fourier

w(
x(t)I

WTx(a,) = ‘]E;J’x(r )LlJ(‘T_TT) .

WTax(t) = x(t) *Pa(t). Do

a wa0 = (D)

a a

a Wa(t)
Wa @)

Wa @)

[6]

(Lipschitz exponent)a

. x(t)
a=>1 f (1)
0=2a =1
x(1)
x(t)
a

7]

<

(3



9 : 1037

( 3(a) , 2

g (1) ( 3(b)) , ,
_ t ( 3(0 ()
8 (9 000 =),
Pa(t) = a—fmdtt , (4) 0.00
@0t -0.05
WTax () = x(0 *a dt -0.015 I P 3 7 5
d t/10’s
ajg[x(® 901 (5 () F#RES
t 0.00
() x(1) 0.05 \\\&
, .WTaX(t) _0.010 I1 I2 :I; :1 :
t/10’s
(b) BESBERERES
0.02
4 0.00 Prnmmreapiniresemasirru M0
-0.02 1 I 1 1
0 1 2 3 4 5
, /10’
(81 () scale=10F M & R (k=3 592)
0.02
0.00
e -0.02 ' ' ' '
0 1 2 3 4 5
( ) , 1/10°s
(d) scale=20%; M &5 H(k=3 583)
0.02
0.00
_002 1 1 1 1
0 1 2 3 4 5
t/10’s
(e) scale=40%r MM & F(k=2976)
0.02
0.00
002, 1 2 3 4 5
#/10%s
(H)  scale=80% M 45 (k=2 955)
3
2
n(k) l 1

(ONIE x(k) *y(k)
- > Ay >R— P DB

5 000



1038

22

1)

2)
length( x)
3)

4)

—_—

J2log(length(x)) ,

—_

—_

( References)

[1] Baillie D C, Mathew J. A comparison of autoregressve

modeling techniquesfor fault diagnosisof rolling element
bearings [ J ]. Mechanica Systems and Sgna
Processing, 1996, 10(1) : 1-17.
Tan Y, Wang J, ZuradaJ M. Nonlinear blind source
separation usng a radial bass function network [J].
IEEE Trans on Neural Networks, 2001, 12 (1) : 124
134.
Roan M J, ErlingJ G, Sbul L H. A new, norrlinear,
adaptive, blind source separation approach to gear tooth
failure detection and analyss[J]. Mechanica Systems
and Sgnal Processng, 2002, 16(5) : 719-740.
Alvarez SA C, Cichocki A, Amari S1. On a new blind
sgnal extraction agorithm: Different criteria and
stability analyss[J]. |IEEE Sgna Processing L etters,
2002, 9(8) : 233-236.
Belouchrani A, Amin M G. Blind source separation
based on timefrequency signa representations [J].
IEEE Transon Sgnal Processing, 1998, 46(11) : 2888
2897.
Madlat S. Sngularity detection and processng with
wavelets[J]. IEEE Trans on Information Theory,
1992, 38(2) : 617-643.
, , . ANFIS

[J]. , 2003, 24
(6) : 519-522.
(Feng Jian, Zhang Huaguang, Lun Shu-xian, et a.
Method of fault detection based on ANFIS nonlinear
observer using continuous wavelet tranform[J]. J of
Northeastern University , 2003, 24(6) : 519-522.)

[8] Haykin S. Unsupervised adaptive filtering, Vol : Blind

ource separation[M]. New York: Wiley, 2000.

[9] Rivet B, Vigneron V, Paraschivlonescu A, et a.

Wavelet de-noising for blind source separation in noisy
mixtures[J]. Lecture Notesin Computer Science, 2004 ,
3195: 263-270.



