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Exploration in recent years has become The interactive interpretation seismic
increasingly dependent on integration of techmirorkstations are valuable tools for efficiently per-
cal disciplines. An integrated team approadbrming interpretation of large volumes of 3D
tends to reduce the uncertainty otherwise inheeismic data. Their ability to organise and ma-
ent in quantitative prospect appraisal. Conseipulate large quantities of data in a convenient
guently, oil companies worldwide are reorganiand efficient manner permits faster and more
ing into crossfunctional asset teams. Geophysieaningful interpretations. Till recently, 3D in-
cists, geologists, log analysts and reservoir entgrpretation was done by displaying a series of
neers work together with far greater synergy tedividual 2D ‘slices’ or inlines of the survey
evaluate the options for exploration/producticinom the 3D’cube’ stored in the system on the
drilling so as to improve the success ratio amdonitor, track horizons of interest, mark the
also to accurately assess reserve volumes. faults and utilize this information for preparing

contour maps. Conceptualization of geological

The role of 3D seismics in the sedimerstructures in three dimensions was done by the
tary description of reservoirs has gained recogeoscientists in their minds. However, lately the
nition in production circles over the years andsituation has become quite different. Visualiza-
has become a common occurrence to see 3D siist technology has emerged as an important
mic surveys carried out over fields, which haventity. In effect it has become a tool for
been producing for over two decades or momharacterising and understanding surface as well
The use of this technique and its eventual acceys- subsurface phenomena. But what is visual-
tance as a routine mainstream exploration tooization? Visualization is simply the con-
also growingly becoming common. In fact thstruction of visual images out of numerical data.
ever-widening use of 3D seismic asserts itselflats now possible to produce a three dimensional
the forefront of advances made in hydrocarb@mage on the screen that a geoscientist views,
exploration. analyses and interprets. He can visually move

through a cube of raw data even before picking

faults and horizons to get a feel
for the geological relationships
involved before focusing his at-
tention on specific structures. He
can manipulate, rotate and inter-
pret in a form which can be easily
understood by other members of
his team. Besides, volume visu-
alization allows the geoscientists
to freely rotate the data cube so
that it can be examined from any
orientation for a better under-
standing of the attributes and re-
lationships in the seismic data.

Visualization thus allows the geo-
scientist to think about large quan-
tities of data, provides for speedy
analysis, and importantly pro-
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user can adjust the opacity and colour of the 3D
seismic volume to isolate only the pertinent data
attributes like phase, porosity or velocity which
may predict the presence of hydrocarbons. The
surrounding data is rendered transparent so that
the isolated attributes appear in 3D space as at-
tribute clouds. Such attribute clouds can then
be examined closely by rotating the cube and
their surface and volumetrics calculated auto-
matically.

By rendering data transparent, it is pos-
sible to ‘see through’ the seismic data volume
to quickly isolate the significant seismic at-
tributes. The VoxCube display accurately de-
fines the geographic distribution of such plays
and provides a higher confidence level about
their predictability.

Earthcube is the ‘next generation’ fully
functional interpretation system offered by
Landmark Graphics Corporation. It leverages
the high end, state-of-the-art desktop graphics
power of Silicon Graphics Workstations, Be-
sides 3D volume rendering and 3D surface vi-
motes integration amongst relevant disciplinesialization, Earth cube also affords flexible seis-
(geophysical, geological, petrophysical and emvic plane animation, a feature unique to
gineering). Earthcube. It is possible to create as many seis-

mic planes as are required, - vertical, horizon-

In addition to interpretation andtal, arbitrary or at oblique angles, which is much
visualisation of 3D seismic data volumes, intelike building a dynamic fence diagram with seis-
active 3D animation is also possible. This optianic. Rotation & reorientation of seismic planes
enables scanning through the entire 3D cubelps in understanding the relationships and
onscreen, to get a quick feel for the geology. Itggometry of important events, boundaries and
possible to cut away the data volume along fairdtervals in a better way.
planes or any arbitrary surface. Fast and highly
accurate autotracking is also possible in addition Within Earthcube, 3D surface visualiza-
to display of interpreted horizons and faults, wetipn with zooming and free rotation facility al-
paths in 3D perspective. lows a better understanding of the geometric re-

lationship among interpreted surfaces, well

The latest idea to hit the industry is theurves and the seismic volume. In essence
development of voxel based 3D imaging softwargarthcube lets interpreters interact with the en-
The power of this type of 3D visualisation comdse 3D data set and visualize the data for pre-
from volume rendering, which uses colour andew and accurate interpretation. Seismic
opacity to filter seismic data attributes for seleprojects with horizon and fault interpretations
tive display in three dimensions. In volume remre immediately available and continuously
dering each sample in the seismic trace is rampdated while working in Earthcube. Fig | de-
dered as a three-dimensional pixel known agits the seismic interpretation analysis, vol-
voxel. The colour and opacity of voxels dependsne rendering and 3D surface visualisation
on the values of the attribute being analysed. Timean integrated environment.
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Texture mapping i
also being used to suppl
ment the interpreted displd
with more information.
stippling of dots or som
sign corresponding to any 4
tribute such as amplitude i
formation or phase or velof
ity can be draped overtot
structure of a surface to u
derstand how the attributg
relate to the horizon.

Voxel Geo 2.0 is a
advanced volume interpret
tion system from Cognisei
Fig 2 shows a 3D Gulf o

Mexico survey showing a , . .
salt dome with associated faulting and brigﬁpr'zon surfaces overlaid with colour seismic

spots viewed in their true 3D positions. The opagMPlitudes, a fault plane surface and three devi-
ity is adjusted so that the low amplitudes af&€d well bores.

transparent and high amplitudes caused by bright , , )
spots associated with gas accumulations are _ F9 5 displays red voxels as representing
opaque. In addition, the volume has been sculpiB§ Nighest trough amplitude anomalies. The seis-
to reveal a lower rock unit and an upper horizdRiC inlines, used for reference, help to show
allowing the seismic amplitudes to be viewed gihere the anomalies diminish. Gamma ray (Or-

their surfaces.

Fig 3 depicts the relationship betwee
bright spot and wells. Geoviz is the interactivess
three-dimensional interpretation software fro
Schlumberger GeoQuest. Fig. 4 depicts th
Voxels 3D volume rendering wherein red voxel
represent trough ampitudes. Also shown are t

Lowrfesy Schlumberper-CreoCuess

ange) and porosity (red) curves are also displayed.
Such examples, exhibiting voxel visualization
being used in an effective manner offer great hope
and promise for its successful future. Visualiza-
tion technology is accurate, more insightful and
useful for solving real problems in a timely fash-
ion allowing quick assessment of prospects for
their economic viability. However, it needs to be
Courtesy Cogniels cost effective and user accessible

3 GEOHORIZONS
Vol.1 No.2&3



