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Already in its rather short period
of existence the INCT-GP has contribut-
ed to the advancement of petroleum-relat-
ed topics in Geophysics. Below/ we brief-
ly summarize some of the main results.

Seismic$imaging$methods
Seismic$modeling

Regarding the topic of seismic mod-
eling/ there has been an advancement in thg
theoretical understanding of several important
aspects. As the %rst of these/ we derived ne
expressions for the traveltime curves of seis-
mic reKections in media with vertical trans-
versal isotropy. *ese advancements resulted
in a publication in the journal Geophysical
Prospecting (Aleixo and Schleicher/ 2010).

As a second investigated aspect of seis
mic modeling/ we found new ways of con-
structing kinematic and dynamic informa-
tion about SS waves from the interpretation
of PP and PS reKection measurements. *ese
results were obtained in cooperation of the
Computational Geophysics Group (GGC)
at UNICAMP with Norwegian researchers
from Trondheim University and published in
the journal Geophysics (Ursin et al./ 2009).

Still with respect to the modeling of
seismic data/ we studied paraxial forms of the
acoustic wave equation for media with vertical
transversal isotropy. *ese forms allow for the
simulation of synthetic data for those media
in approximate form. *e results of this line of
research were presented at the congresses ¢
SIAM and SBGf (Aleixo et al./ 2009a/f). An-
other approach to the same question of mod-
eling seismic data in VTI media under the
condition of cylindric symmetry (2.5D) by
means of the %nite-di;erence method also al-
ready yielded %rst results which were present
ed at the SIAM congress (Aleixo et al./ 2009e)
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Another important subject that was
tackled during the current project is migra-
tion velocity analysis for time migration. In
this respect/ we derived the image-wave equa
tion for the description of the propagation of
the migrated image within a common-image
gather (CIG). Together with a new process
of updating the present velocity model based
on Pythatgoras *eorem of Time Migra-
tion/ we developed an iterative process for
time migration velocity analysis. *e cor-
responding results were presented at the
congress of SIAM (Schleicher et al./ 2009b)

Another approach to the very same
topic makes use of pre-stack time migra-
tion by means of multipath integrals. Using
this technique in a double-stack fashion/ it
Is possible to estimate a smooth time migra-
tion velocity model by division of the two ob-
tained images. *e results of this procedure
were presented at the congresses of EAGE
SIAM/ SEG and SBGf (Schleicher Y Costa
2009b/c/d e Costa Y Schleicher/ 2009) and i
scienti%c paper was published in the jour-
nal Geophysics (Schleicher Y Costa/ 2009a)

Still related to this topic is the theo-
retical study of time-to-depth conversion.
*is study/ analyzing the dynamical prop-
erties of the image ray/ was completed in
the %rst period of the current project. *is
procedure is supposed to establish the con-
nection between time and depth migration.
Numerical results studying three recently
proposed di;erent implementational forms
of time-to-depth conversion were presented
at the congress of SBGf (Valente et al./ 2009
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can be reduced to %nite-di;erence methods
Another important topic that was in-with temporal derivatives/ in dependence on
vestigated in this project is depth migration ithe utilized approximations. *e results of
anisotropic media. We have studied the exteghese studies were presented at the congresse:
sion of the complex Pad! approximation to VTof SBGf (Sto;a and Pestana/ 2009/ Pestana anc
media. *e encouraging results of this researchto;a/ 2009)/ SEG (Sto;a and Pestana/ 2009/
line were presented at the congresses of EAB&Stana and Sto;a/ 2009)/ EAGE (Sto;a and
SIAM e SBGf (Amazonas et al./ 2009b/dRestana/2009)/ AGU (Sto;a and Pestana/ 2010)
and led to the publication of an article in thend yielded a publication of an article in the
journal Geophysics (Amazonas et al./ 2010ajurnal Geophysics (Pestana and Sto;a/ 2010).
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*e next research topic approached

during the %rst year of the current project is  Trye amplitude one-way wave equa-
reverse time migration. Again directing thon was recently proposed as a robust alter-
focus of our research to the improvement ghtive to recover reKectivity information from
seismic migration amplitudes/ we derived gigrated data. Unfortunately/ %nite-di;er-
correction to the standard imaging condignce implementation of true amplitude wave
tion usually applied in this kind of migrationgquation migration is numerically unstable.
which improves the amplitudes of the Miye proposed simpler and stable alternative
grated image. Additionally/ a taper functiognproximate algorithms to true-amplitude
based on the propagation directions of the Upmye equation migration. *e new algorithms
and downgoing %elds as evaluated using e presented at international events: EAGE
respective Poynting vectors helps to reduggy SBGf Annual Meetings (Amazonas et
undesirable backscattering artifacts. *e rey| / 2009a/ c)/ Workshop of Seismic Waves in
sults of this line of research where publish@g) |nhomogeneous Media (TeplQ/ CZ) and
In the journal Geophysics (Costa et al./ 2008y Joint Assembly (Amazonas et al./ 2010d/
Moreover/ we studied those seismic modeligg *is work was also presented at the SEG
problems a;ecting reverse time migration thg{nnyal Meeting and published in the jour-

are based on the temporal evolution of thy| Geophysics (Amazonas et al./ 2010c/ b).
seismic wave %elds. For heterogeneous media/

we have worked with procedures to evaluate/
In @ more precise way/ the time evolution of
seismic wave %elds. One method of time evo-
lution works in a single step/ where intermedi-
ate times are not needed. Using this very same
procedure it is also possible to obtain the in-
termediate wave %elds and/ therefore/ develop
a recursive solution. *e results of both meth-
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Velocity$analysis

$1,< )1+9%,$%8&$'( $>-".+'0$

$&"/'%)







&+ )+ #52 (% 1$%&S$H %3(01+/".$+™$

Automatic event tracking and %ltering using SVD

Automatic event tracking and %ltering is critical for coherent noiggesgion and the im-
provement of the signal-to-noise ratio in seismic data. Using SVD we developedlenegy %
algorithm that preserves amplitude relations/ phase and spatiabtiomellong the events. *e
SVD %ltering is computationally e, cient and strongly improves the ealserand continuity of
reKection events/ which increases the success of autotracking algorithnms/ (@aatA42010).
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Ground-roll is a coherent noise which is present in almost all land seismiaxdatiua its high amplitude/ it
can mask reKection events and degrade the quality of seismic images. We tarads¥iB %ltering (Porsani
et al./ 2009/ 2010) and dip %ltering (Melo et al./ 2009) are very e;ective for ground-roll suppression.
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Multiple attenuation is essential for the success of most methods of velocity analysis
and seismic imaging. Multiple attenuation is challenging where there is strong lateral veloc
ity variation/ for example/ in continental slope areas when the ocean Koor has steep dips.
reported improvements of multiple attenuation in continental slope areas by using parabolit
Radon transform and single and multi-channel adaptive prediction %lters. *ese results we
presented at the congress of SBGf (Luite/ et al./ 2009/ Einsiedler et al./ 2009) and publishe
the journal Geophysics (Abbad/ et al./ 2010).




Example of the industrial environment in the Potiguar Basin where a microseismical test of a
hydrofracturing operation was conducted.




Display of the G"BR interface being developed for the integration of the INCT-GPs d’.
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