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Fig. 1 Schematic model of seismic wave propagation
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Fig.7 Reflection waveform comparison of reservoir
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Fig. 10 Result by conventional strong seismic reflection separation method
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Fig. 12 Reflection waveform comparison of reservoir
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Fig. 13 Forward simulation of lateral dominant frequency variation
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Fig. 15 Result by frequency constraint strong seismic reflection separation method
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Fig. 16 Reflection waveform comparison of reservoir
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4000

3500

3000 K

I

2500 &

BT R

2000

1500

(a) TR IR IR A A

0.95
0.93
0.91
H_
z
0.89
| v & g
7371 y’ o 0.87
» v
722'* _
-
7071 . . "\ 0.85
324 353 382 411 440
%
(b) AT /& 1

18 HRXFEEREMERI

Fig. 18 Plane attribute extraction of the study area



- 1270 -

wow 5 &

47 %

24

(a) [FIAR L FO A 22

324 353 382 411 440
©®e
(b) FEHEFE

E19 BMEHREM
Fig. 19 Frequency attribute map of target layer

BT BRI FIBAIOT ST B2 TS 41 1 200 ms
T | A B RR OB A B R AE , F T 3R AR ML R D B 3k
T3 S5 ST 22 i A 23 (6] SRR, AP 19 TR
LI B BB R AR U BOP T B TR T
T3 FRFIT TR | 48 A Ok f) 52 i, 65 2R S D 4
SR ZS [RDRA SR , DT S 4 MR AE T3 50 S 555 ] AR
A B BOAAAEAE , R R 29RO SRR VT I
B0 ST T B, LABE o B AR

3 A R S 45 2R 1 24 5 AR IR (T 7T 40

2500
2000
1500

&,
1000
500
411 440
&®s
(a) FHT

ms ) FEAT T X5 e (18 20) , X LS5 SR AT LUE
W5 (1 20a) K T S8 SR RHEAT T 0085, S o
SR Sk, (L2 ] IR X i J2 S SR 1 5 3 A T
—E R X 55 S SRR T O A, AR S
HEJ5 ¥ (P 20b ) SEANERR b5 85 1 T SR S IR AR
i, S R BR 1 AR A58 ISR RFAE., A PR T AR AR
(PRAET S 7R ) SEAN B S ~F- 1 PO 2R B 2 4 T
RTINSO AT AR T

2500
2000
1500 ﬁ

=,

1000
500

324 353 382 411 440

%
(b) FBEFRAR T E

B 20 58&55EiRIERE MRS

Fig.20 Amplitude attribute comparison of different strong reflection separation method



53 ZEMRAE LT 7 M2 R 2 B DT T S8 i I 2 A T <1271 -

I (R 20 SR XTI AP (IR 21) BT
A A R LA R 5 By S T T b B TS 5
S 7E /N ROBE ST AR R AE B AR 4357 18 IH S 3T

P53 (RAAHT S B ), 2 R AR A5 21 BA 2 4 i
LAl RPN E T RS € E S RANANYi 22 21X S i
KBE T B Ak = P L

3400 e - -0000
x|

T P e e —

3500422 - 2000
& - —— — s I
S v = — -

3600 = - 2000

- e — - - —— e — 4000

3700+— ~ 6000

700 750 800 850 900 950
=
(a) RAATIT
3400 — 2 ___6000
&5 — = = -4000

350010 = -2000
g - o e ™ - =
£ — —a - 0 =
= - . ~ —

36001 — - 2000

=
- —‘ . — —— 4000
3700 s 6000
700 750 800 850 900 950
P
(b) B T5 %

3400 % E — 6000
[— T ——— -4000

3500 LLIT S e S ——— | 2000
£ - — == ll0 =
& . = -,5\_ _—

36001 = - 2000

-
- o — — - — —— 4000

3700 +— - 6000

700 750 800 850 900 950
e
(c) L BEMEL R

E21 sBRESBEIHEITLE
Fig. 21 Seismic profile comparison of different strong reflection separation method

222 3L ik ( References) :

RS X DT 3 B2 56 S 5 o0 B B R A 12
LR, 48 120 SRR T ik A T ol S S 00
AT R SN B b 8 i SR, R 555 SO
ik BRI AR FHRCR . BRI LAT 3

1) DU B 55 SR o0 7 7 1 2 ik R 5k S 534
WA 2 B — P ROk R S PRER e rh AR 2 T
AR

2) BERLIRAR B BT 1 B 2 A 24 B B DL T
TE R 5 S0 15 5 0 B S RS M a1 5 S TR A
SRR, PROBIRE E &, ST A 7 5 55 SURMRRAE

3) 35 HUK b B B 2R B 1) B it 2 1) S5 4] F 5
W] AR SOOI kB T RA W R ALS 98
SRy S R AE AT SSORIHERA | ST 1A 55 B R ik B
B2, BE BN At Z RS 40 0 AN H AR

(1]

(2]

FRAAE X, K, . SR BRIOZ T 55 RS2 RRIE A B K
PUNTTEE[ )] FRhim R, 2012, 19( 1) :23-26.

Zhang ] H,Liu Z,Liu B Y, et al. Analysis and identification of res-
ervoir characteristics of weak reflectors under strong shielding layer
[J]. Special Oil & Gas Reservoirs,2012,19(1) :23-26.
ZEHGE, AR AL R S AR b2 2 e 2 T AR
[J]. TRzl HIBRR 2, 2011 ,44(3) :1048-1054

Qin X F,Li W. Research of identification and trimming of coal-bed
interference in Daniudi gasfield [ ] ]. Journal of Jilin University:
Earth science edition. 2011,44 (3) :1048—-1054.

R AL BT, B, 45 T BEHLAETR A B A 2
LI fit 2 i R i 15 [ 1] A7 ol Bk 4 B R, 2016, 51 (6)
1119-1127.

Ma L W,Yang Q Y,Gu H M, et al. Simulation of reservoir seismic
response in the northern slope of the middle Tarim Basin with ran-
dom fracture-cavern media model [ J]. Oil Geophysical Prospec-
ting,2016,51(6) :1119-1127.

BRI, B, SCIEER, 45, BOR M BORTESR UM 5 T ab =
PURPRIREIL D] A7 R B 2017,52(3) :516-520.
Xie C L,Huang W,Guan X W et al. Thin sand identification un-



© 1272 - w5 £ B 47 %

der strong reflection with volume-based waveform decomposition and separation based on the local-frequency-constrained dynamic
[J]. Oil Geophysical Prospecting,2017,52(3) :516-520. matching pursuit[ J ]. Oil Geophysical Prospecting,2019,54(3) .
[5] Wang Y H. Multichannel matching pursuit for seismic trace decom- 587-593.
position [ J]. Geophysics,2010,75(4) :61-66. [11] Zhu B H, Wang M, Wei S M, et al. An improved algorithm for
[6] Z=i1L, 4 FH, 22, 45, DUMECIE B 002 08 I B 2 40 88 7 strong seismic reflection separation of thin coal seam [ C]//81%
[1]. Am L ER Y BN R ,2014,49(5) :866-870. EAGE Conference and Exhibition,2019
Li H'S,Yang W Y, Tian J,et al. Coal seam strong reflection sepa- [12] &% ST 5 AR A B PR 2 1R 05 e——LABF BH 4
ration with matching pursuit [ J ]. Oil Geophysical Prospecting, RS X A RO BI)] . A EAEER ,2018,23(4) 123-130.
2014,49(5) :866-870. Wu X H. Description technology for unconformity trap reservoirs
[7] il — s RiE s 2= s S5 I M ST e s DG 3B B R A with strong seismic reflections ; A case of the Mesozoic unconformity
JER [T ] A ah R BRI 2022,57(5) 1 1156-1163. reservoir in Changdi area, Jiyang depression[ J|. China Petroleum
Han Z Y,Song W,Li J G, et al. Strong coal-seam reflection sup- Exploration,2018,23(4) :123-130.
pression by fast matching pursuit based on dictionary learning[ J ]. [13] XUAS, sk EWE, BB 45, 50 575 5 T DR A A I 22 it
0il Geophysical Prospecting,2022,57(5) :1156-1163. WARBITTELT]. AR ,2016,55(1) :142-149
[8] Rtdife S, gk TR, VT TC 36 3 5 2 S5 )2 40 8 2 K i Liu J,Zhang Z T,Liu D L, et al. Sediment boundary identification
[J]. fimR ,2016,55(2) :280-287. and fluid detection for the seismic data with strong background re-
Zhu B H, Xiang X M, Zhang W H. Strong refection horizons separa- flections [ J ]. Geophysical Prospecting for Petroleum, 2016, 55
tion based on matching pursuit algorithm and its application[ J]. (1):142-149.
Geophysical Prospecting for Petroleum,2016,55(2) ;280-287. [14] kAR, KRS, 2258, 45, LT M FBAH AL 4 i 9 1 38 0 5 S S5
(91 BN, VP, Ik B TR TR 2 SR A B 25 s UL e SPEJTEL) ] A ER Y EER ,2021,56(6) :1236-1243.
BERIELT]. hEA R AR S A SRR 2T, 2018,42(6) Zhang S Q,Zhang Z J,Li Y et al. Adaptive strong reflection sepa-
59-66. ration method based on seismic phase decomposition[ J]. Oil Geo-
Yin X Y,Xu L,Zong Z Y, et al. Dynamic and fast matching pursuit physical Prospecting,2021,56(6) :1236—1243
method based on local frequency constraints[ J]. Journal of China [15] Zhu B H,Xiang X M,Gao H Q,et al. Application of strong seismic re-
University of Petroleum: Edition of Natural Science,2018,42(6) : flection separation based on matching pursuit algorithm in Tarim ba-
59-66. sin,China[ C]//SEG Technical Program,Expanded Abstract,2019.
[10] L@ﬂﬁ,%ﬁﬁ Uik 8 BT R R 24 B A DT T 38 5 S [16] Mallat S G, Zhang Z. Matching pursuits with time-frequency dic-
PUNS 4y B[], Ak P R ,2019,54(3) . 587-593. tionaries [ J |. IEEE Transactions on Signal Processing, 1993, 41
Xu L,Wu X H,Zhang M Z, et al. Strong reflection identification (12):3377-3415.

Matching pursuit algorithm-based strong seismic reflection separation method
under the constraints of seismic wave frequency of overlying strata

LI Dong' ,ZHU Bo-Hua
(1. Nanjing Engineering Branch , Jiangsu Union Technical Institute ,Nanjing 211135, China ;2. Sinopec Geophysical Research Institute Co. ,Lid. ,Nanjing
211103, China)

Abstract: The strong seismic reflection separation method based on the matching pursuit algorithm has yielded encouraging results in
practical applications. However, this method faces some challenges in the selection of key parameters and has been scarcely investiga-
ted. This study thoroughly investigated the optimization of frequency parameters in the method thereof and established a technical
process. First, this study analyzed the spatial variations in the frequency of seismic waves from the perspective of seismic wave propaga-
tion and attenuation and proposed a matching pursuit algorithm under the constraints of frequency. Then,this study designed correspond-
ing geological models, conducted frequency optimization tests,and separated the strong seismic reflections using the matching pursuit al-
gorithm under the constraints of the seismic wave frequency of the overlying strata. The test results verify the accuracy and effectiveness
of the strong reflection separation method. Finally, the strong reflection separation method was applied to the fracture-vug carbonate res-
ervoirs in the Tarim Basin. The great application effects indicate that the separation method can separate strong reflection events more
reasonably and effectively ,making the characteristics of underlying small-sized fractures and vugs more significant. This study further
optimizes the strong reflection separation method based on matching pursuit and improves the adaptability and application performance
of seismic data,thus laying a better foundation for further promotion and application of this method.

Key words: matching pursuit; parameter optimization ; frequency constraint ;strong reflection separation ;model test ; small-sized fracture

and vug
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