
T he rich- and wide-azimuth seismic acquisition
g e o m e t ries that have taken centre stage in both
o n s h o re and offshore exploration assets have

e m p owe red exploration geophysicists with the ability to
re c over images and information not achieva ble a decade
a g o.These images and information do not come easy, as the
cost associated with compute intensive migrations such as
R eve rse Time Migration (RTM) and the complexity
associated with modelling and parameterizing velocity data
or determining stress directions in anisotropic re gimes can
easily ove rcome the new imaging and information capacity
of rich azimuth data.

Paradigm says that, to address these difficulties, it has
e n gi n e e red two imaging systems, one global and the other
l o c a l , to fully exploit the azimuth richness of modern seis-
mic acquisition. In general term s , the global imaging solu-
tions are re s e rved for structural imaging and stru c t u r a l
a t t ri bute extraction.Time perm i t t i n g , t h ey may be
d e p l oyed throughout the velocity model building pro c e s s
a n d , depending on the imaging objective, m ay be used for
final imaging and interp re t a t i o n . Local imaging solutions,
on the other hand,“ l o c a l i z e ” the imaging operator for the
p u rpose of high-resolution velocity determ i n a t i o n , h i g h -
resolution amplitude determ i n a t i o n , or localized imagi n g .

The Paradigm global Imaging solution implements
RTM with support for mu l t i - c o re (CPU or GPU) com-
p u t a t i o n , i s o t ropic or anisotropic imagi n g , s u r face seismic
i m a ging and subsurface VSP imagi n g , and imaging fro m
constant or irregular datums. With this operational and
computational flexibility, g e o p hysicists are able to extract
s t ructural images and attri butes (e. g . dip and azimu t h )
t h roughout the entirety of the velocity model bu i l d i n g
and imaging pro c e s s .These images can be used to con-
strain operations performed by the local imaging solution.

Paradigm says its local imaging solution - Eart h S t u d y

360 - is specially designed for proper rich and wide
a z i muth acquisitions and eliminates all the limitations,
b i a s i n g , ave r a ging and approximations associated with sec-
t o ring the fully re c o rded seismic wavefield based on
s o u rc e - t o - re c e iver azimu t h s . Based on a rich bottom-up
r ay tracing that “ s h o o t s ” r ays in all angles and dire c t i o n s ,
the system is able to capture and pre s e rve seismic data in-
situ and sampled continuously in azimu t h .This ray tracing
and mapping pro c e d u re is carried out in a local re f e re n c e
system (Local Angle Domain) where the fully re c o rd e d
seismic wavefield can be decomposed into two independ-
ent but complementary sets of full azimuth gathers .T h e
f i rst set of gathers (reflection) contains a continuous 360
d e grees sampling of re f l e c t ivity (amplitude) information as
a function of reflection (opening) angle.These gathers
p rovide a data stru c t u re to detect and measure ve l o c i t y
a n i s o t ro py, to predict litholog y, to detect stress dire c t i o n s ,
and to update velocity models.

The second set of gathers (directional) contains a con-
t i nuous azimuthal sampling of the total scattered energy as
a function of the dip and azimuth of local reflecting sur-
fa c e s . Since the total scattered energy contains both con-
t i nuous (specular) and discontinuous (diffracted) energy,
the method is able to easily differentiate and create images
that emphasize these two components. Both the local and
global imaging solutions serve independent but comple-
m e n t a ry roles and are selectively called upon to accom-
modate different wo r k f l ows that adapt to the exploration
or development objective. M o re import a n t l y, the pro p e r
t reatment of seismic azimuth afforded by the Eart h S t u d y
360 local imaging solution provides a system to re d u c e
the non-uniqueness of the seismic method, a tre m e n d o u s
a d vance in the imagi n g , c h a r a c t e ri z a t i o n , and interp re t a-
tion of seismic data. For more inform a t i o n , visit Pa r a d i g m
at booth 1445.
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Local and Global Imaging Solutions
Reducing the non-uniqueness of the seismic method.
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