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Abstract

In order to adapt for the exploration and development of complex structures and lithologic hydrocarbon reservoirs,
least-squares migration method applying inversion is proposed. In this paper, based on the basic theory of least-
squares migration (LSM), we deduced the forward propagator and its adjoint of back propagator, and then LSM
based on split-step DSR was implemented. We tested this algorithm via four layers and SEG/EAGE Marmousi
velocity model. The image results demonstrate that LSM has not only a high image resolution for the complex media,
in addition, there will be a better image quality than conventional migration method after several iterations of
conjugate gradient method for some local regions in the follow aspects: 1) the image resolution is highly improved;

2) A better imaging energy compensation for the deeper part of the model.
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Fig. 1

Simple flat layer model trial
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Fig. 2 Marmousi model trial

© 1994-2014 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



1 s e DSR 373

5150

[ [ ] [— TAMWE
: 1 fiai ; ; ; : L dR o R i 1
= s - :
= hating/ sy
LE .
3.0
=S A S I I o e N T,
L 3
30
S T |
= Ku" "*g!"“'v."-\N e
% ...’....... - ]
—n i I I
0 0.5 1.0 1.5 2.0 2.5 3.0
)/ km
3 DSR LSM
Fig.3 The comparison of image trace amplitude between split-step DSR LSM and common migration
s LSM DSR Kirchhoff
2 3 b b
. : LSM , o
, (LSRTM)
’ o ’ ’ ’
, , DSR
s LSRTM ,
, s LSRTM o )
; , DSR
S 1) LSM .
. 2)
b 2 b . LSM b
LSM LSM s
- LSM . 3 :
° ’ ©) . . .

3 km L18-20] ) .2013.



374

References

[1] Claerbout, J.F. Towards a unified theory of reflector mapping, (1971) Geophysics, 36, pp. 467-481.

[2] Lailly, P. The seismic inverse problem as a sequence of before stack migration, (1983) Conference on Inverse Scattering, Theory
and Applications, pp. 206-220. Philadelphia: Soc Industr Appl Math.

[3] Clapp, M.L. Imaging under salt: illumination compensation by regularized inversion, (2005) Stanford: Stanford University

[4] Jia, X., Hu, T. Solving seismic wave equation by moving least squares(MLS)method, (2005) Progress in Geophysics, 20 (4),
pp. 920-924.

[5] Yang, Q., Zhang, S. Least-squares Fourier finite-difference migration, (2008) Progress in Geophysics, 23 (2), pp. 433-437.

[6] Shen, X., Liu, N. Split-step least-squares migration, (2012) Progress in Geophysics, 27 (2), pp. 761-770.

[7] Huang, J.-P., Li, Z.-C., Kong, X., Liu, Y.-J., Cao, X.-L., Xue, Z.-G. A study of least-squares migration imaging method for fractured-
type carbonate reservoir, (2013) Chinese Journal of Geophysics (Acta Geophysica Sinica), 56 (5), pp. 1716-1725.

[8] Claerbout, J.F. (2004) Earth Soundings Analysis: Processing Versus Inversion. Oxford: Blackwell Scientific Publications

[9] Popovici, A.M. Prestack migration by split-step DSR, (1995) Geophysics, 59, pp. 1412-1416.
[10] Schuster, G.T., Wang, X., Huang, Y., Dai, W., Boonyasiriwat, C. Theory of multisource crosstalk reduction by phase-encoded statics,
(2011) Geophysical Journal International, 184 (3), pp. 1289-1303.

[11] Romero, L.A., Ghiglia, D.C., Ober, C.C., Morton, S.A. Phase encoding of shot records in prestack migration (2000)
Geophysics, 65 (2), pp. 426-436.

[12] Yao, Y., Tang, W. Carbonate Karst weathering crust deep hole seam reservoirs can be detected theoretical study, (2003) Oil
Geophysical Prospecting, 38 (6), pp. 623-629.





