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Abstract An improved fixed —point algorithm is used to solve the ICA problem accompanied with noise. According to the noise
distribution, it takes two phases to eliminate random noises of different types in preprocessing. The additive white Gaussian noise is
removed at first, then the Improved FastICA algorithm is used to process the preprocessed data and to blindly separate the effective signal
from non—Gaussian random noise. It might be a problem to set a good starting value in the iterative process of Improved FastICA. In this
way, one can accurately set the starting value to make the algorithm recover the effective signal. The satisfactory separation results and
better recovery of the effective signal are achieved as shown by the simulation experiments and real seismic data processing. Furthermore,
in the case of the strong seismic noise with actually loaded and reduced SNR, this algorithm of blind separation also produces good
results. This verifies that the algorithm has good robustness and adaptability. Using the algorithm of blind separation to do the seismic
data enhancement can help to better interprete the seismic data, and promote the development of blind separation technology.
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Fig.1 Flowchart of blind separation of random noise

4 ATAMMECREEIR

FIH A T A B Richer 95 (19 3 S S iE 705, %
i+ J& Richer Fiff, WA 0,4=04s, #FIENR f=
19Hz, A% R IR 2552 08, T8 [ BE d=50cm , i 50 N=40, B Il 5
R v=1500m/s . 4XF Richer AT 18 M 52 10 55 I e bsf 1)
ARSCHE B 4 R AT A B A S5 R N 1R 2—T&] 5 TR

WA A R LRI, FIHAS SO R R
Ay B A RO HE A 1 S AR B R Ok IR AL BB T
AR ST B M A BT B A B A b

AL TE AR 408 1 A A, XT3 A A 43 S o i A0 A
(M 75 I 52 A TR v 390 0 A, T S35 2 S B 5 A ) fifT
W 3E M2 (5 5 M5 1 L 43500 2 8dB Fl 10dB. 2R 5 R A iy
AT S N RS Y P (S S AL B, SRS A R AN 6 TR,

51



] jcmik

SCIEACE & TECHNOLOGY REVIER

RlEHz

[ [)/ms

3Rt 3 (Articles) MK S 2011,29(16)

4
g 2 W
T
= D—w
-2 | 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 50
4
: q
ol

f

jica]
;‘E
=
i+
)
= ’300 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
P 2
10 q
=
E 0fF——
_100 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
ut;- 10
Fil
T Y, M s o b et S e
e
&

|
=

IFf1il/s

2 Richer FEMEEESBER
Fig. 2 Result of blind separation of Richer
wavelet added noise

W B 5/

B3 AEBREMNAIERMEIRR
Fig. 3 Synthetic seismic records without noise

0 RO AA RS
Mw‘“ Ay Sy
10 D R oo
Y e | | et
Py et b s,
2 T ey
- OGSO I LRSI AR
L 30 i =
£ AT R e e
B R A I A A R
= 50 ""t“l“w ““‘M“
o A O A ARSI R AT
60 R e QUSRI C NI
A e s Ay ey S ys Vo e e
T2 A ' TSRO USE e
Ay iy s S s
80 A N T T I R o e XA A
0 500 1000 1500 2000 2500 3000

e 30 iy i 5/

4 ZHHIRENERHHEIRR
Fig. 4 Synthetic seismic records with noise

HIIE 6 7T LUA i, JsUih 15 5 9 908 H B8O W, PTE A
A8 M RR AR 5 BN A R IR AR RS A TS 6 R A A i

Il 52

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

0 500 1000 1500 2000 2500 3000

0
10 %__ﬁ%
20

80 4

0 560 10'00 1560 201)0 25|00 3000
W B 1915 5/
E5 GRittERRENIBEERENER
Fig. 5 Result of blind separation of synthetic
seismic records

M |, M pASA MM

50 100 150 200 250 300 350 400 450 500

U ERE
o

=

bt o\ P o M i o

50 100 150 200 250 300 350 400 450 500

bAoA

500 100 150 200 250 300 350 400 450 500

w

“h wh
c@

fA52

g/ 10°Hz
TGRS ARG e g5 iy
=

ouiom

b oy | Ay i i i s A et A f

50 100 150 200 250 300 350 400 450 500

50 100 150 200 250 300 350 400 450 500
i /s

=

WG ARES

th
IS

6 FEXWLHER
Fig. 6 Result of simulation experiment

AT A SR N B B Rk AT AL B S (5 R L e
TREF M VRIZ T IR S IR SRR, NTTUE ] 1 A SOk B4
Rtk

5 ERRMBIEMERSER

A — 21— 4 & Jo B A 0 R O OR o e M R B
e TR AR A A 142 00, AR IE 476 DR BE A RAER N
2ms, T UK A KH AR P IE M R U 22 Ay B R AR IO AT
RWUE S IFORAF, B2 P A B Ak PRES SR X 142 38 J5thh H 52
GORHAR RN T R nR i BEAL IR AR MR L SdB SR T
2 W I B4 3t 5% F T SR AN 7181 9 R, i T H
O3 B AT LAAR A Ml 2 R B A AL 7S, {R R L R
(1 5dB 2 m 2 13dB, 25 BRACR B i HAE 9 WTLUE
ARFRACA L B R, 20 F A B s S0k Tk
A I B LR S 1 R g



] jcmik

#E S 2011,29(16)

#F 33t X (Articles) ﬁ

040
£
=
=
0.60'
0.95"
e 3 iy 3553
E7 ReaESE
Fig. 7 Raw seismic profile
0
0.20 e
040
E
0.60
0.80[

Bz fE 5 E

E 8 FastiCA & i£4b 12 /5 iy i HE
Fig. 8 Seismic profile processed by algorithm of FastiICA

I

h |
W !
I

'Y
|

/

I [f)/ms
\
N
I

{
|

.!‘

|

[ \

\

l‘( [
|

0.60

.,_
=.-x

Il
a"l

080 —— = =

—_— o —
0.95]
W EI 945 58

B9 MitER FastiICAE EREBLER
Fig. 9 Seismic profile processed by the improved algorithm
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