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the visualizatK>n of lhe fault trend. The faul nterpretaoons
are dSplayed usng M areal restrict techn~ue to nX>re
easly work with many faults smultaneously and with the
a~ nformatbn of how the faults are orientng away
from the plane of seismK:. As lhe nterpretatK>n
progresses the fault plane oontnually updates and may
be extrapolated to help wlh tocatng the fault n advance
of the nterpretatK>n.

Rather 1hM blowi1g a traditK>naJ ~proadt of nterpretng
seqU81tal Ines, a coobnaoon of seIecti\'9 wrtk:al
nterpretatDns are maje combned with slk:e
nterpretatDns gukioo by the ooge dectDn data. 0rM::e an
area of faultng has been oompleted the three pan~ may
be grouped and nX>wd together as a ooit to anolher area
of the seismK: Clt>e for furlher nterpretatDn. The resultng
nterpretatDns are gMefally of siJnifk::antty hiJher quality
and completoo n a fracOOn of the tine ~CaJly spent.
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F'rJure 1. To facilitare fault interpretation. 3 probes are
gfOUpeti, fau/t interp/9tatm a/9 maoo and fau/t planes
are autimatical/y updated.

Struc-.ral Surface Interpretatlon Technq~

Horizon surface ntelpretatK>n teci1nique is h'rJhly
d~~t on data qualiy and d1~ter. Si\Ce data
characteristi:s typK:aly vary aclOss the surwy for any
given reftector, gmerally a best practk:e is to ~ a
~natoo of ntelpretamn tools. The Mdkbnal
advantages of pk:ki1g n lhe 3D v«»l1<spaoo with 3D
volumes are lhe quk:k ~~ tines of lhe pai1g
akJorilhms aro lhe visual tools br qua quality oontrol.

Abstract

New tedmok>gies n 3D visualizaton are mprovng lhe
way nterpreters view and anaJyze thei' data. The use of
3D visualizaton does not auDmataJly result n greater
prtXttx:tivity howewr. ~e must leam how to use lhe
ma1Y tools avaiable and coomne 1he u~ of tho~ tools
nto varous workfk>ws. Then nterpreters wil experBnc9 a
real step d1a1ge n lhe nterprefatoo processo

This paper I1Cludes exan1)les of lhe appli:aoon of varous
3D visualizaton nterpretaton tools that greaUy enharM:e
the nterpretatoo 'f«>rkfbw for a quaer and more
thoro~h ~erstandng of lhe stroctural and stratgraphk::
oon1)iexites of lhe data.

Introductlon

Interactive workstatoos hai a profoU1d iT1)act on 2D and
3D seisnk:: nterpretatoo effk::erM::es throughout lhe so's
and OO's. In~Blly the methodok>gies of nterpretamn used
on paper were repli:ated on lhe workstaton. GraduaJly
new rne1hodok>ges were adoptoo as nterpreters
mastered new software tools. Bask:: 3D visualizaton tools
were ntrod~ n lhe ear1y OO's but their use n lhe
nterprefaton process was gmerally linited due to
haroware and software linitaoons. Hardware and
software have now ewlwd to lhe pont where ~ismk::
nterpretaoon effk::encies n lhe 3D work~ are
prtXt~i'Ig a1O1her step dta1ge n 1he nterpretaoon
processo

Fault 1nt6I-p.~tion T~"'kI-

Fault plane nterpretaton is one examps where
effk::mces can be greaUy inproved and this is ~BIIy
true n areas of oo~x faultng. nt~tive man~ton
of ~ismk:: prd>es and multt-attrbute bsndi'lg of ~ismk::
with edge detecton data are visuaJizaton tools that
rapKiIy buid an ~ng of lhe fault relatong,~s.
This g,O4,j(j be ~Ied wth automatk:: fault plane gmdi'lg
and multi-diT81skJnaJ restrk::ted nterpretaton displays to
aJlow for a more effk::Bnt interpretamn ~rkflow.

An emmple of a u~ful workfk>w is ~Iustrated n Fgure 1.
This tecnque utilizes refJectivity ~ism~ on 1he wrtk::aJ
panels and bS1d9d refledivity w~ edge detectm data n
lhe tine slk::e orentatoo. The three panels may be
nteractive/y panned ndivKiuaJly to nwstgate fault
relatoog,~s and make ~lective nterpretaton as
necessary to deme lhe fa~ planes. lhe SK::e paneI can
be nteractiwly blendOO between reflectivity to optinize
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discowr whKi1 work be&1 on the particular workstatbn.

Multpe attrbute wlumes rnay be blendOO usi)Q \800US
tectV1ques to help visualize strat~raphk:: features. The
pi:kWlg on th~ ~Iumes rnay be oontrolled by
parametrk: Imits on one or two k>aded wllmes.

A newer and more powerful technque has more reca'1Uy
bea1 ntroduced usng a third party plug-n applk::atoo.
Rather than rnanualy nterpretng an<XnaJes. lhe program
rnay be used to aubrnaticaJly search br. and nerpret aR
anomalies n a given wI~ fittng certan user-<1emed
criteroo. The nterpreter rnay then use rnany additbnal
tools to ac and anaIyze lhe results. Snce these
tectV1ques are emcuted utüizng rneroory-k>aded
Wllmes. the speed of evaluatbn and analysis are greatly
~.

An e~1e of awlk::atoo is ilustrated with a Soulh
Afrk::an data ~t n a turbKtie sequence. Here rnany
strat~raphk:: bodes were easiy isolated utilizilg
automatc ~Iume det9CtK>n tectV1ques. An Ilustraton of
some dlferent isoIated features is shown n the f~ure 2.
Separate strat~raphc bodies are analyzed by the
software a1d ooIored differently to better visualize the
resUts.

The s,ape of the mti'e pcked areas may be visuaJly
ob~rwd éV)d sli:e pannng may be used for the
OO"1>8rison of pkXs to the data.

Where aIT1>litudes are relatively conmoous, sinp~ wxel
pCki1g techniq~ rnay prow suffk:ient. This tedtnique
nwl'o'9s placng one or n»re seed ponts on a reflector
and ~g ~Iitude threshokis to oontrol the pK:kng
range. AdditooaJly it is often helpful to itCIude a
~ary wlurne SlDt as edge detectoo data to
ntroduce add~aJ threstX>kis to lini the area of pkXitg.
Q)ce these areas of more oontnuous an,.>Iitude haw
~ pkXed, the aJready pkXed areas rnay then be used
as the ~ ponts for n»re sophistCated pkXitg controls.
Trace s"tJnature comparison based on cross oorrelat.,n is
one of the n»st useful tools. This s,ouki be combned
with other controls such as nstantaneous ph~ attmute
oo"1>8rison for n»re amas of ewn lesser conmuity.

The best approach gmeraJly is to begn the wlurne
surface pi=kng with n»re oon~rwti'-'9 oontrols aro then
adjust the controis usng prevK>us atiempts as nput
(seeds) for subsequmt ieratoos. The u~ of trace array
threstX>ki con1)ariS>ns is an oodit.,nal contrai that is
usefU for this rnethodoiogy. The pkXitg shouki begn by
usi'Ig a largar trace array such as 5X5, slbseqlB1t1y
redLK:i'tg to 3X3, and fnaly terrnnatng wiIh a sinple
trace ~rison.
For areas where horizon quaJity is extremely poor,
poiygons may be detned b restrCt the pCkitg reg 00.
These areas rnay then be ma1ua11y pkXed on an
app~riate lna nc~mt and thm nterpolated or
grKided. Mer nterpolaoon M ewnt-snappitg algorihm is
used to search for the desired ewnt and amplitudes are
opoonally extracted.

Stratigraphk: ktterpletatk)n Technque

Stratigraph~ Interpretat"," is greatly facilitated by usng
the 3D visuaJizat.,n Y«>rk~. Many different 3D display
tectV1iq~ rnay be used to n»re qukXly understand
deposit.,naI environmmts and geometlies. SlbseqlB1t1y
3D pkXitg ted)niques rnay be used to nterpret
stratigraphc regoos and boundaoos. The ntegratoo of
the oo~te spec,irum of goologc data is available so
diect oorrelat.,ns can be rnade wiIh for e~pIe, k>g
data, cross-sectbns, aro satellite inages.

Volumes-cut displays are ~ful for ~rchng I1rough
wlurnes paralel to structural nterpretatoo. lhe seismc
wlume is st~ped away by horizons or faults and thm
9:anned for stratigraph~ orfluk1 features.

Vo~1 t}'pe displays are lTM>st powerf~ for expk>mg the
data for amplitude anomalies and stratigraph~ footpmts.
The opaciy of the data is nteractiwly adjusted b e>q>lore
different reg.,ns of the ~ismc amplitudes. Appropriate
ook>r sp~tnm selecoon is an ntegral part of this
processo Cok>rs should be graphCaHy adjusted with the
displayed regoos of nterest to he~ emphasize the
~ism~ character. Regoos of the seisrnc wlurne can
thm be expk>red wiIh the ak1 of ~ismc probes or thCk
sim pannitg. There is a direct depg1dency on the
graphC display capabiiies of the Y«>rkstatoo beitg used
so the usar must test vaoous software paramet9rs to

F.gure 2. TutbkJite álannel mtetpf9lations that ~re ~de
with automatic detectm atJorith~.

SUmmery .nd Concklslons

In this paper -- is shown f1at 3D visualizaoon gready
facHitates many pha~ of the nterpretaoon process,
ncloong fault nterpretatbn, structural horizon
nterpretatbn Md stratigraphk:: feature nterpretaoon.
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