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A Study of Waveform Inversion for Improvement of Sub-Salt Migration Image
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Abstract: The sub-salt imaging technique becomes more crucial to detect the hydro-carbonates in petroleum exploration
as the target reservoirs get deeper. However, the weak reflections from the sub-salt structures prevent us from obtaining
high fidelity sub-salt image. As an effort to overcome this difficulty, we applied the waveform inversion by implementing
multi-grid technique to the sub-salt imaging. Through the comparison between the conventional waveform inversion using
fixed grid and the multi-grid technique, we confirmed that the waveform inversion using multi-grid technique has
advantages over the conventional fixed grid waveform inversion. We showed that the multi-grid technique can complement
the velocity estimation result of the waveform inversion for imaging the sub-salt structures, of which velocity model
cannot be obtained correctly by the conventional fixed grid waveform inversion.
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Fig. 1. (a) A salt-dome velocity model, (b) the initial velocity model
for waveform inversion, and (c) the inverted velocity model of the
conventional waveform inversion after 300 iterations.
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Fig. 2. The inverted velocity models by the multi-grid technique
with (a) 30 m grid spacing after 200 iterations and (b) 15 m grid
spacing after 200 iterations.
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Fig. 3. Errors of the modeled data obtained using the inverted
velocity models from the fixed grid waveform inversion and the
multi-grid technique. (a) Amplitude error and (b) phase error.
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Fig. 4. (a) The SEG/EAGE salt-dome velocity model, (b) the initial
velocity model for waveform inversion, and (c) the inverted velocity
model by the fixed grid waveform inversion.
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Distance (km)
4 6 8 10

o
=

Frequency (Hz)




182 ek - BAE -

T

% w45} BRE Aaska) del Gaele Jr) 0z
A7} 2,000 m ©)3}2) ABFF AME-EIYT) EI FLog Q)
& 9x9) ATE Folz WHAY WAL e |, =g =4
¥ (Claerbout and Muir, 1973; Pyun, 2008)5 A}-&-3}31t).

Distance (km)
g 12

2
£
X
(2)
Distance (km)
4 8 12 16 20

€

= )

£ I

Q. X

[]

(&)

Distance (km)
4} 8 1.2 1[6

€

é (4

£ €

[+ X

)}

[a]

Fig. 8. The inverted velocity models by the waveform inversion
using /; norm. (a) The fixed grid inversion result and the results
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obtained from the fixed grid waveform inversion and (b) the
correspondent of the multi-grid technique.
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