






SPDR2 data reconstruction

the shot location and its nearest observed geophone location.
In SPDR2, all shot gathers contribute to the construction of the
model according to the adjoint operator in equation 2. Hence,
in Figure 4b we plot the union of the observed geophone posi-
tions from Figure 4a. This represents the lateral locations illu-
minated in model space, and allows us to suppose that the near
offsets for the q = 1 shot gather can be recovered via SPDR2.
For our example, we illustrate this illumination of model space
in Figure 5 where from left to right, we plot α†(x,z) computed
using the adjoint (equation 2) and the shot gathers in Figure 3a
for, respectively, ns = 1 . . .6.

The SPDR2 reconstructed shot gathers are shown in Figure 3c.
We expect a good reconstruction result for the first (left most)
shot gather, and results that degrade as we increase the shot
location q (i.e. as the shot gathers in Figure 3c progress to the
right). In Figure 6, we plot the 14 nearest offset traces from
the first (q = 1) shot gather. In particular, Figure 6a plots the
traces from original data (before decimation), and Figure 6b
plots the corresponding reconstructed data.
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Figure 3: a) The decimated data, b) the original data, c) the
reconstructed data computed by applying SPDR2 to the deci-
mated data in a). For plotting purposes, the data are clipped at
five percent of their maximum amplitude.

CONCLUSIONS

We introduce two dimensional shot-profile migration data re-
construction (SPDR2). The algorithm, primarily, depends on
the use of shot-profile migration image gathers parameterized
by lateral position and pseudo-depth. An analysis of SPDR2
shows that they are applicable to earth models consisting of
reflectors with limited dip. We illustrated the effectiveness of
the algorithm with near offset trace extrapolation for a real data
set. We note that the algorithm is equally applicable to data in-
terpolation in both the shot and geophone dimensions.
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Figure 4: a) We give a schematic representation of the data
acquisition for the first four shots. b) We represent the union
of the geophone positions for the four shot gathers, and that
is representative of the model illumination. We use boxes to
represent the nominal grid, black filled boxes to represent the
observed grid, and gray filled boxes to represent the shot loca-
tions.
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Figure 5: The adjoint computed using the decimated shot gath-
ers in Figure 3a using ns = 1 . . .6 shot gathers, so that in a) we
show the result for ns = 1 using the q = 1 shot gather, and in
b) the result for ns = 2 using the q = 1,2 shot gathers, etc.
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Figure 6: For a small window of time and near offsets, we
show a) the original data (before decimation of near offsets),
and b) the SPDR2 result obtained from the decimated data
(Figure 3a).

3648SEG Denver 2010 Annual Meeting
© 2010 SEG



EDITED REFERENCES  
Note: This reference list is a copy-edited version of the reference list submitted by the author. Reference lists for the 2010 
SEG Technical Program Expanded Abstracts have been copy edited so that references provided with the online metadata for 
each paper will achieve a high degree of linking to cited sources that appear on the Web. 
 
REFERENCES  

Biondi, B., 2003, equivalence of source-receiver and shot-profile migration: Geophysics, 68, 1340–1347. 
doi:10.1190/1.1598127 

Chiu, S. K., and R. Stolt, 2002, Applications of 3-D data mapping – azimuth moveout and acquisition-
footprint reduction: 72nd Annual International Meeting, SEG, Expanded Abstracts, 2134–2137. 

Clayton, R. W., and R. H. Stolt, 1981, A Born-WKBJ inversion method for acoustic reflection data: 
Geophysics, 46, 1559–1567, doi:10.1190/1.1441162. 

Gülünay, N., 2003, Seismic trace interpolation in the Fourier transform domain : Geophysics, 68, 355–
369, doi:10.1190/1.1543221. 

Hennenfent, G., and F. J. Herrmann, 2006, Seismic denoising with nonuniformly sampled curvelets: 
Computing in Science & Engineering, 8, no. 3, 16–25, doi:10.1109/MCSE.2006.49. 

Lathi, B. P., 1998, Signal processing and linear systems: Berkeley Cambridge Press. 

Liu, B., and M. D. Sacchi, 2004, Minimum weighted norm interpolation of seismic records: Geophysics, 
69, 1560–1568, doi:10.1190/1.1836829. 

Naghizadeh, M., and D. Sacchi, 2007, Mutistep autoregressive reconstruction of seismic records: 
Geophysics, 72, no. 6, V111–V118, doi:10.1190/1.2771685. 

Ramírez, A. C., and A. B. Weglein, 2009, Green’s theorem as a comprehensive framework for data 
reconstruction, regularization, wavefield separation, seismic interferometry, and wavelet estimation: 
a tutorial: Geophysics, 74, no. 6, W35–W62, doi:10.1190/1.3237118. 

Ramírez, A. C., A. B. Weglein, and K. Hokstad, 2006, Near offset data extrapolation: 76th Annual 
International Meeting, SEG, Expanded Abstracts, 2554–2558. 

Spitz, S., 1991, Seismic trace interpolation in the F-X domain: Geophysics, 56, 785–794, 
doi:10.1190/1.1443096. 

Stolt, R. H., 2002, Seismic data mapping and reconstruction: Geophysics, 67, 890–908, 
doi:10.1190/1.1484532. 

Trad, D., 2003, Interpolation and multiple attenuation with migration operators: Geophysics, 68, 2043–
2054, doi:10.1190/1.1635058. 

3649SEG Denver 2010 Annual Meeting
© 2010 SEG


