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Introduction

Multiple attenuation is a long standing problem in reflection seismic industry. There are two related aspects,
Table-1

The applications of seismic imaging techniques
assumethat theinput dataare free of multiples. We of course

multiple predictions and multiple attenuation. The attenuation of multiple reflectionsin surface seismic data has been ahigh
2

know that thisis not true and that the presence of multiples
leaves uswith spuriousimages and amplitudes. Sometimes

priority in seismic industry for many years. Much partial solution exists that are able to tackle the problem in particular
Domain

circumstances. There is however no method or group of methods that work in al area. In the history of multiple removal,
t

algorithms have been based on two differentiating propertiesi.e. moveout and predictability. If primaries and multiples show
different moveout behavior, algorithms are avail able that allow separation of primaries and multiplesin atransform domain.

primary events create outstanding multiples to perplex and
perturb seismicinterpreters. In current technol ogy, weview
belonging to two categories.
1-

Algorithm

T-p (tau-p)
t-x
the primaries as signal and multiple as the unwanted noise.

Methods that attenuate multiples can be classified as

Features
Predictive decon Periodicity
Radon transform +Predictivedecon  Periodicity
Stacking Separability
f-k 2D-FT + reject filter Separability
T-p (tau-p) Radon Transform + reject filter Separability
f-k 3D-FT + reject filter Separability
multiples are windowed Fig.1(c) and primaries are muted
Fig.1 (d). Data is reconstructed using inverse Radon
Property that differentiates primary from multiples. Transform to get only the modeled multiples which were
Predict and then subtract multiples from seismic data. subtracted from the original datato obtain the primariesonly.
The above features can beroughly categorizedinto M ethodology
periodicity and separability. The first group assumes that
the key difference between multiple and primary isthat the This paper illustrates the attenuation of multiple
multiples are periodic while primaries are not. Thesecond  using least square Radon Transform in frequency —offset
group assumesthat by applying sometransformtothedata, = domain. First model of primary and multiple events are
the separation between primaries and multiples can be
distinctly achieved and by muting a portion of the datain
transform domain, multiples can be attenuated. Thetransform
is based on a feature that differentiates the difference in
moveout between primary and multiple events. Many
methods exist to remove multiples and they are useful when
their assumptions and prerequisites are satisfied. Table -1
showsthedifferent al gorithm for multiple suppression used
intheindustry.

Parabolic Radon Transform is one of the effective
tool for multiple attenuation and is extensively used in the

computed. Thiscomputationis based on data decomposition
into user defined parabolas and performed using the least
sguare method in the frequency—space (f-x) domain for each
industry. Radon transform first Transform the data Fig.1(a)

in model parameter domain Fig.1(b) where primary and

frequency of the passband defined by Fmin. and Fmax.
multiplearewell separated . Inthe model parameter domain

This consistsin carrying out stacks according to various
parabolas. Events corresponding to parabolas with greater
curvature are considered to be multiples. Events
corresponding to parabolassmaller thenthethreshold are
considered to be primary events. Then subtract the multiples
from input gather resulting primaries only.
Case study

We applied our multiple attenuation schemesto a

2D- Seismic data acquired in Kopili Valley area, of Assam
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Fig. -1 Multiple-removal methodology using the parabolic Radon transform

and Assam Arakan Basin. The processing steps include  coherency display of velocity functions and its NMO
geometrical spreading amplitude correction, deconvolution, corrected gathers.

demultipleand residual static applications. Thetraceinterval
in CMP gathersis 12.5 mts. Fig.2 to Fig. 7 illustrates the
CMP gathers in study area before and after multiple
attenuations highlighting the primary and multiple events,

Fig-2 to Fig.7 show the CMP gathers before and
after multiple attenuation. I nterference between primary and
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Fig-3 Decon gather after multiple attenuation (uncorrected and NMO corrected)
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Fig-4 Decon gather before multiple attenuation (uncorrected and NMO corrected)
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Fig-5 Decon gather after multiple attenuation (uncorrected and NMO corrected)
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Fig-7 Decon gather after multiple attenuation (uncorrected and NMO corrected)

multiple events occur at around 1150ms.After demultiple,
the multiple energy is effectively removed using parabolic
Radon transform.

Fig.8 shows the stacked section before and after
multiple attenuation. It isimportant to note that on real data
itisdifficult to speak of complete multiple elimination after
demultiple process. Thereisalwaysapossibility of residual

multiple energy on the section and thisis probably themain
reason that we call our method “ multiple attenuation rather
then multiple elimination”.

Conclusion

Basically there are two correct approaches to
multiple attenuation (1).Distinguish and separate the
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Fig.9 Seismic Section before Multiple Attenuation

multiplesfrom primaries (2).Predict and subtract themultiples  and limitations. The least square Radon Transformation is
from the data. These broad categories contains several an effective tool for multiple attenuation in this case study.
subgroups of methods each in turn with specific strength
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Fig.10 Seismic Section (After Multiple Attenuation).

Acknowledgements

Authors express gratitude to Shri.D.P.
Sahasrabudhe GGM-Basin Manager & Shri.G.Sarvesam
GM (GP)-Head Geophysical Services, A&AA Basin for
encouragement and helpful discussions.

Views expressed in this paper are those of the
author(s) only and may not necessarily be of ONGC.

References

“Toward true amplitude multipleremova” by M.M.Nurul et al.The

Leading Edge January 1999 Vol-18.

“ Suppression of multiple reflections using the Radon Transform”

by Foster and Mosher Geophysics, 1992

(725)



