<]
TUDelft

Delft University of Technology

& FMarchenkoIR iR i R g S 3R 5 = 8 25 BUH BR 5 X H

Zhang, Lele; Shao, Jie; Zheng, Yikang; Wang, Yibo; Evert, Slob

DOI
10.6038/cjg2022P0167

Publication date
2022

Document Version
Final published version

Published in
Acta Geophysica Sinica

Citation (APA)
Zhang, L., Shao, J., Zheng, Y., Wang, Y., & Evert, S. (2022). £ FMarchenkoEEiLH KRB SHEHZEE 2
DOBCEBR B EXT EE. Acta Geophysica Sinica, 65(4), 1416-1424. https://doi.org/10.6038/cjg2022P0167

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.


https://doi.org/10.6038/cjg2022P0167
https://doi.org/10.6038/cjg2022P0167

Green Open Access added to TU Delft Institutional Repository

'You share, we take care!’ - Taverne project

https://www.openaccess.nl/en/you-share-we-take-care

Otherwise as indicated in the copyright section: the publisher
is the copyright holder of this work and the author uses the
Dutch legislation to make this work public.



5565 % 5 4 ) OB Y M ¥ R Vol. 65. No. 4
2022 4F 4 A CHINESE JOURNAL OF GEOPHYSICS Apr. 12022

TKIRIR . HBBE, KBILHESE. 2022, BT Marchenko B Y iR 385 B4 S0UZ 7] 22 U TH BR J 6 X 1. b BR ) B2 4T, 65 (4)
1416-1424 ,doi: 10. 6038/cjg2022P0167.

Zhang L. L, Shao J, Zheng Y K, et al. 2022. A comparison of imaging domain and data domain Marchenko multiple elimination
schemes. Chinese J. Geophys. (in Chinese),65(4):1416-1424,doi:10. 6038/cjg2022P0167.

E F Marchenko I2 i B B {5 13 5 21 #5153 = 18]
R EBR AT b

gﬁ/%/%l’ E[Sﬁ%z, %5’%%2, E”‘ﬁi:@Z, Evert SlOb3

1o [ b 5T R 2% M R 3 s [ L 2 e M BR N 22 ROBE UG b B A e v as . iR 430074
2 HH B 2 e O R BR ) BAIE ST . AL 100029
3 Delft University of Technology. 2628 CN Delft, The Netherlands

fZE Marchenko A % o] DL B fi%  — F 3£ F Marchenko P38 89 i 1% B2 Al Z W D W BR k. E v A
Marchenko J7 2 254 31 ¢ WL B4 3t 7 5 4 o ) 9 S 4 30 3t R B9 08015 1 153 B R IRAL T30 R RR R R UL T
R AT R AR R TR 2 M R BRI UR AR & B IR R W R, 3T Marchenko J5 B2 41 BT #E &
4 5l 3R 22 AT AR 5 T T LA AR ) T O 3 B T A B RO J2 TR 22 . T 5 v R e AT T R A S AN DS B A
Ul B G T A% 8 20 YR BT R U R — U S SR R L TR B UK T B 2 B B L T LLRAS R A5 AR A
ZWPW LG, A SR H T Marchenko B8 (9 B AR S8 K B30 5k 2 18] 22 0 B J 64T T X L0 A 2 18 T 18
11 R PR B BB AR R B 45 20 L O W 5 ik i A0 B s EAT TR

X#iA  Marchenko J 24l ; SRR Z WU s ZWPIHER: 248 M

doi:10. 6038/ ¢jg2022P0167 FESES P63l e ia B HE 2021-03-11,2021-09-10 W& & fa

A comparison of imaging domain and data domain Marchenko multiple elimination schemes
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Abstract Marchenko imaging can be seen as an internal multiple elimination scheme in imaging
domain. By solving coupled Marchenko equations, the measured seismic data can be correctly
redatumed to the subsurface with source positioned at subsurface and receivers positioned at
acquisition surface. Then, the artefact-free image of the source point can be retrieved by multi-
dimensionally deconvolving the redatumed up- and downgoing seismic data. The Marchenko
Multiple Elimination scheme, derived from coupled Marchenko equations, is a data domain
multiple elimination scheme. It can successfully predict and remove all orders of internal multiple
reflections without model information or adaptive subtraction. The data domain multiple elimination
scheme surgically removes internal multiple reflections without touching primary reflections. In this

paper, we give a detailed comparison of both imaging domain and data domain Marchenko
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multiple elimination schemes. One synthetic model is used to illustrate the performance of both

schemes and, the advantages and disadvantages of both schemes are discussed in detail.
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Fig. 1

Sketch of focusing function and Green's function (the source and receiver reciprocity theorem

. , .
is used here for Green's function)

(a) Focusing function; (b) Green's function.
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Fig. 2 Velocity and density models and the corresponding smoothed versions

(a) Velocity model, the box indicates the target zone which will be imaged; (b) Density model;

(¢) Smoothed velocity model; (d) Smoothed density model.
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Fig.3 The modelled shot gathers
(a) The modelled shot gather with source at (0 m, 0 m) in Fig. 2a;
(b) The modelled G| with source at (0 m, 1450 m) in Fig. 2c.
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Fig.4 The solved up- and downgoing focusing function

with 20 iterations
(a) The downgoing focusing function; (b) The upgoing

focusing function.
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Fig. 5 The solved Green's function

(a) The downgoing Green's function; (b) The upgoing Green's
function; (¢) The full Green's function; (d) The modelled

' .
Green's function as reference.
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Fig. 6 A comparison of zero-offset traces from Fig. 5¢ (red
dashed line) and Fig. 5d (blue solid line). The amplitude of

both traces is normalized
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Fig. 7 A comparison of migration/imaging results

(a) Reverse time migration result; (b) Marchenko imaging result.
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Fig. 8 Sketch of v* retrieved by multi-dimensionally convolving up- and downgoing focusing function with G ,

and U™ retrieved by multi-dimensionally convolving up- and downgoing Green's function with GI

(a) Sketch of v*; (b) Sketch of U*.
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Fig. 9 The modelled shot gather and the multiple
eliminated results with 2=10,15,20
(a) The modelled shot gather with source at (0 m,0 m); (b) The
multiple eliminated result with 2= 10; (¢) The multiple eliminated
result with #=15; (d) The multiple eliminated result with £=20.



44 5K AR AR 4 - 3 T Marchenko BIE ) A4 38015 B0 350U ) 22 YU I BR O7 ¥ X0 EE 1423

— B SR UG
---------- % UCBGH R JE 137

0 I 2 3 4
t/s
Bl 10 4B BE 8 8 X . i A SR R R B 9a
B9 2 F% BELIE 21 (0 i 2k 3R 7R K 9 d b % 2 i 7 BE JE
PATE 1 4 R 2248 T I3 — b
Fig. 10 A comparison of zero-offset traces from Fig. 9a
(blue solid line) and Fig. 9d (red dashed line). The
amplitude of both traces is normalized
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Fig. 11 A comparison of reverse time migration results

(a) Reverse time migration result of original dataset; (b)

Reverse time migration result of multiple eliminated dataset.
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