5557 % 55 7 OB Y M ¥ R Vol.57. No. 7
2014£ﬁ7ﬂ CHINESE JOURNAL OF GEOPHYSICS Jul. 2014

JB TG, e 8 R, ZEHE AR 2014, 4k B e AR B HE 1 O AR B HL A B S BRI T M ER 4 B 25 4R, 57 (7) £ 2291-2301, doi: 10. 6038/
cjg20140723.

GuY, Zhu P M, Li H, et al. 2014. Estimation of 2D stationary random medium parameters from post-stack seismic data.

Chinese J. Geophys. (in Chinese),57(7):2291-2301,doi:10. 6038/cjg20140723.

“HESRMEHEN TRV RS EMET

BTt RFERY L EBEL,EANES
1 [ 4 B UE R R 7 SR R S, TNV E TR A Ry, M 510075
2 o [E K A GRVO s ek 215 25 [l 5 B2 Be . iR 430074
3RO MER IR . KT E 77004,

ME  BEHLA RS EAG TR B B IE B T 352 B PR SC 8. A SCHR 7 — i DA = 4 2 Ji il 722 i P A 31
T BEALAN BT 2 B0 Jr k. SCP B GR T 48 B i R B -5 B LA 5 5 BHL B0 R 2R Y 96 AR L DA BB LAY BT A AR OC BRI 4L
SR T BN 7 3 L R 45 6 S BRI 48T B ) A R AT BE LAY BT S Bph T B IR i 2 A 4
PRI ALY (A5 TG 950 T 5 1 0 W AT R I A M 5 2 % S R R A EAT T B LAY T S B A Tl 45 R 3k
1L BEALAY BT 2 B0RT DL = A N RN A i — 20 R 00 S 62 25 L Wi T 3 5 vk AT B 14 T T B A B DA A BT
FE A SCHT R R BEYLA BT 2 Bl 5 2 — Fh B IE B 4SRN 2 EQAEHE)rE?%fﬁT“OH’JFer X AL T )
i E’ﬂ“ﬁfrﬁliﬁﬁﬁuﬂ RO B 1 AE AT 3 R 22 B 1) 8L o B — 2 (Y i i A

KGR BEPLA BT A AH G R R SRl T s S

doi:10.6038/cjg20140723 FESES P63l I F5 H 8 2013-11-11.2014-04-18 W f& 2 H

Estimation of 2D stationary random medium parameters from post-stack seismic data
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Abstract The key of applying the random medium theory to seismic exploration is the estimation
of random medium parameters (RMP) from seismic data. In this paper, we propose an approach
to estimate parameters of stationary random medium from 2D post-stack seismic data. Firstly,
the relationship between post-stack seismic data and the impedance model of random medium is
established, and the method of parameter estimation of Autocorrelation Function is introduced.
Then, by using power spectrum method, the algorithms and procedures on estimating RMP are
discussed with an example. Some numerical tests show that the approach is feasible and correct.
The test on the real seismic data indicates that the estimated random medium parameters can

provide an important reference for further dividing delta sedimentary facies, which reflects the
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estimation method of RMP is very promising. Comparing with peer-researches, the estimation

method in this paper is a true 2D algorithm, especially, which could estimate the autocorrelation

angle. This approach based on power spectrum method is obviously efficient and easily understandable but

has large errors, and needs to be further improved and perfected in the future research.
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Theoretical autocorrelation function (a) and impedance model (b) of
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Table 4 Estimation of parameters of random media with the size: Nx= N:=200 from Test 1
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0/ 30 27.5 26.7 21.4 25.2 21.8 31 26.0 26.8 25.6 19.4 16.7

WA g = A U (I 8D IR S A R R L AT BE LA 2 RO A T L A A
(IS XHO = MAMETZ 2 SXBO R =MAMG  WmT.
5 DO = AN IR AR F AT X = A SR I =M B RIE @ 9 200. 1 ms H AR
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Table 5 Estimation of parameters of random media with the size: Nx= Nr=300 from Test 2
) i 25 5
24 HIE S8 W/ ()
1 2 3 4 5 6 7 8 9 10
a/m 50 41.7 37.2 39 35.2 44.1 35.2 44.7 36.7 34.2 49.2 20.5
b/ms 20 14.4 17.5 13.9 19.2 15.2 11.8 18.4 16. 2 17.6 14.7 20.2
0/ 30 24.8 24.0 25.3 26.2 26.8 27.9 25.9 24.1 23 22.9 16. 2
x6 BENNTRSEMEITER(Ne=Nt=400)
Table 6 Estimation of parameters of random media with the size: Nx= Nr=400 from Test 3
i &
24 IS8 W/ ()
1 2 3 4 5 6 7 8 9 10
a/m 50 42.2 40. 2 44.7 37.2 38.7 44.7 40.7 34.2 36.0 45 19.2
b/ms 20 11.2 11.9 16.9 13.0 15.9 16.9 13.9 17.1 15.7 13 27.1
0/ 30 26.3 25.3 22.2 22.2 22.9 22.2 26.4 23.8 23.4 24.6 20.1
x7T BENNTRSEMETER(Ne=Nt=500)
Table 7 Estimation of parameters of random media with the size: Nx= Nr=500 from Test 4
, it \
28 S8 W/ ()
1 2 3 4 5 6 7 8 9 10
a/m 50 38.0 44.9 39.5 38.0 42 40.2 39.2 40. 2 38.7 41.2 19.5
b/ms 20 11.9 12.7 14.5 11.9 12.8 11.1 11.4 12.5 13.1 19.3 34.1
0/ 30 27.8 27.3 26.2 27.8 25.6 25.4 25.1 22.4 26.4 26.9 12.8

Time/ms

K b O 10,3 ms; HAHKAIE 0 4970 —3. 8

“MMATS : AR KL o 7 348. 5 m; AR
KB b6 6.2 mss AAHRMIE 04N —1.7%

B =AM HARRIE @ 9 805. 6 m; AR K
JE b 15.8 ms; HAHKMAIE 0 4970 —0.2"

XoF L = A W D = 2 R = A R

Trace
2700

EEE T
i

Line 2430 M7 3 5% 47 73 #r

Fig. 8 Analysis of typical seismic facies for the field seismic data in Line 2430
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