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Prestack Reverse Time Depth Migration Using
Monochromatic One-way Wave Equation
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Abstract : In the seismic migration, Kirchhoff and reverse time migration are used in general. In the reverse time
migration using wave equation, two-way and one-way wave equation are applied. The approach of one-way wave equation
uses approximately computed downward continuation extrapolator, it need less amounts of calculations and core memory
in compared to that of two-way wave equation. In this paper, we applied one-way wave equation to pre-stack reverse
time migration. In the frequency-space domain, forward propagation of source wavefield and back propagration of
measured wavefield were executed by using monochromatic one-way wave equation, and zero-lag cross correlation of two
wavefield resulted in the image of subsurface. We had implemented prestack migration on a massively parallel processors
(MPP) CRAYT3E, and knew the algorithm studied here is efficiently applied to the prestck migration due to its suitability
for parallelization.
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order  degree of accuracy o B

2 65 0.478242060 0.376369527
4 80 0.040315157 0.873981642
0.457289566 0.222691983

6 87 0.004210420 0.972926132
0.081312882 0.744418059

0.414236605 0.150843924

8 90 0.000523275 0.994065088
0.014853510 0.919432661

0.117592008 0.614520676

0.367013245 0.105756624

10 90 0.000153427 0.997370236
0.004172967 0.964827992

0.033860918 0.824918565

0.143798076 0.483340757

0.318013812 0.073588213
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Fig. 1. Two dimensional velocity model used to genarate synthetic
seismograms. Migration of synthetic data is implemented using this
model.
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Fig. 2. Monochromatlc image at the frequency of 30 Hz of a shot
gathered synthetic seismogram.
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Fig. 3. Depth migrated image of a shot gathered synthetic
seismogram.
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Fig. 4. Prestack depth migrated image of synthetic seismograms.
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Fig. 5. Monochromatic image at the frequency of 30 Hz of a shot
gathered seismogram.
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Fig. 6. Depth migrated image of a shot gathered seismogram.
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Fig. 7. Prestack depth migrated image.

AL CRAYT3EZ o] £3l90H, 0~50 HzS] F3< )
3l 1/4Hz 2HE2og FAsE Y51t ¢ 29 28 A}
52E FREAGSIE 9F 3189 CPU A7ko] 29597,
16719 CPUE o]&-3te] Adsae wl, A7 A=t &8
=ik

T ﬁ]ﬂ‘ﬂ%‘é‘
2ow dr} ©d For d W gy S o) gl g
A7y 2R GBS BY 2 d3xEd] Hes = 4
F Fdgd F 7193A 2 52937 dE AAEYn)
EH o9 T Fu4 ¥ 47 488 sPssie] Fuo)

FeR - 2 - fAls - A

A 7FE5<) CRAYT3EE °]8-3le] B34 24L& 4 3
et FERA BEEe] HE G4 PL £ e A7
7t asithy By, F iie) e TEsteg okl
o] A EFHY Zloz At

Ab A

B ATE 19989 APFAT] ALFAATARAIG S
WlEl ARle slRazARIge] dH] gl 28 of

A, 048, 743, 1997, @4 1 S8 R4t el E 83
X], 34, 206-217.

H174, 1999, & W A5 A 0183 F A FEEA:

HAPR ', Mgt sha.

%*éﬁé,dﬂ*, F3, 134, 1997, A& os A e
£ o] &3 AR A T2 FE3: AL F LI A, 34,
592-600.

Baysal, E., 1982, Modeling and migration by the Fourier

transform method: Ph. D. thesis, Univ. of Houston.

Baysal, E., Kosloff, D. D., and Sherwood, J. W. C., 1983,
Reverse time migration: Geophysics, 48, 1514-1524.

Chang, W., and McMechan, G. A., 1986, Reverse-time
migration of offset vertical seismic profiling data using the
excitation-time imaging condition: Geophysics, 51, 67-84.

Claerbout, J. FE, 1976, Fundamentals of geophysical data
processing: New York, McGraw-Hill Book Co., Inc.

Claerbout, J. F, 1985, Imaging the earth’s interior: Blackwell
Scientific Publ.

Claerbout, J. F, and Doherty, S. M., 1972, Downward
continuation of move-out corrected seismograms: Geo-
physics, 37, 741-768.

Hemon, C., 1978, Equation d’onde et modeles:
Prosp., 26, 790-821.

Kosloff, D. D., and Baysal, E., 1983, Migration with full
acoustic wave equation: Geophysics, 48, 677-687.

Lee, M., and Suh, S., 1985, Optimization of one-way wave
equations: Geophysics, 50, 1634-1637.

Levin S. A, 1984, Principle of reverse-time migration:
Geophysics, 49, 581-583.

Marfurt, K. J., 1978, Elastic wave equation migration-inversion:
Ph. D. dissertation, Columbia Univ. Graduate School of Arts
and Science.

McMechan, G. A., 1983, Migration by exploration of time
dependent boundary values: Geophys J. Roy. Astr. Soc., 71,
613-628.

Mora, P, 1987, Nonlinear two-dimensional elastic inversion of
multiOffset seismic data: Geophysics, 52, 1211-1228.

Shin, C., 1988, Nonlinear elastic wave inversion by blocky
parameterization: Ph. D thesis, Tulsa Univ., Oklahoma.

Whitmore, N. D., 1983, Iterative depth migration by backward

Geophys.



T T DY AL ol

time propagation: 53rd Ann. Intl. Mtg.: Soc. Expl
Geophys., Expanded Abstracts, 827-830.

Whitmore, N. D., and Lines, L. R., 1986, Vertical seismic
profiling depth migration of salt dome flank: Geophysics,
51, 1087-1109.

Yilmaz, O., 1987, Seismic data processing: Soc. Expl. Geophys.

3 23 A o A AT FEREA 75

Zhu, J., and Lines, L. R., 1997, Implicit interpolation in reverse-
time migration: Geophysics, 62, 906-917.

Zhu, J., and Lines, L. R., 1998, Comparison of Kirchhoff and
reverse-time migration methods with applications to
prestack depth imaging of complex structures: Geophysics,
63, 1166-1176.



