








Subsalt imaging with multiples
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Figure 3: (a) Velocity model for the salt example; (b) Image made with
inclusion data and velocity model; (c) Image made with the inclusion
data and the inclusion-free velocity model.

passed through the salt by limiting the source and receiver positions
contributing to each region of the image. In this case, the flanks are
imaged with wave paths as in Figure 1(a) and the base with paths as
in Figure 1(b). In Figure 4(c) we show an image made with the same
method as in Figure 4(b) but with data from the inclusion model (the
imaging was still performed in the inclusion-free velocity model). This
image is comparable to the inclusion-free case because little energy
passes through the (erroneous) salt structure in the formation of the
image.

CONCLUSIONS

Multiply scattered waves have the ability to contribute useful informa-
tion to seismic images. Because they illuminate structures not easily
illuminated by primaries, these waves allow the imaging of regions of
the Earth not illuminated by singly scattered waves. By including the
illumination footprint of the acquisition geometry from the beginning
of our, series based, data representation we are able to isolate the con-
tributions from different orders of scattering. Once these contributions
are isolated it is possible to develop an algorithm to treat each order
of multiple scattering separately. It is important to note, however, that
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Figure 4: (a) When the salt structure is known, waves passing through
it can be used to make an image of the base of salt that is compa-
rable to a standard image; this image is made with data from the
inclusion-free model. (b) Underside multiple image with data from
the no-inclusion model. (c) Underside multiple image made with data
from the inclusion model, migrated with the inclusion-free velocity;
because waves do not travel through the salt the image is nearly as
good as the inclusion-free case in (b).

the resulting algorithms are quite similar and can in fact be combined
into one multiple-scattering imaging algorithm. Through synthetic ex-
amples, we have illustrated that including multiply scattered waves in
the imaging process enhances our ability to image the under side of
complicated structures such as salt domes.
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