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interface, and a portion of the energy will be transmitted through the interface. For the
reflected energy, the ray path follows the rule that the angle of incidence is equal to the angle
of reflection. The ray path of the energy traveling through the interface will be altered
according to Snell's Law,

(0003) If the earth's surface and all reflecting interfaces in the subsurface are
substantially flat and parallel to the earth's surface, then for seismic signals generated at a
given source location and detected at a given receiver location, it can be assumed that the
reflection locations will be directly below the mid-point between the source location and the
receiver location. Accordingly, if seismic signals are generated at an evenly spaced pattern of

source locations, such as a rectangular grid of locations having uniform spacing of the source
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nce he "Solir'ce Scent
subsurtaee vﬁmmmatﬁ@ogﬁeraﬁd m’agpncﬂﬁ& botis motaenmtbd to7i saelt inGeasurable

seiffE SR 8 Pty PR ] TR S p R 508, ang
avetdgeaéﬂezﬁmh muideey adgles) ngRifImakOmaximum offsets; and subsurface fold for

near, mid, and far offset ranges. The idealized subsurface illumination can be presented for
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in step 204. The ray trace illumnation nodeling is

WO 25‘(%%35'&9 usi ng idealized source and recei ver, | ocations

ata acquisition location. For exanpl e PGTPYp029084
case of marine seismc surveys, the source |ocations
coppatative analysist neanyearipeorsiatef contbinationed iddatigidrsudsurfys iligination
didohRs. receiver locations could be at the centers of the
hydrophone arrays in the towed streamers. The data
logié&]w sit FEn Bosad IbeWcthIddschbmgnfu&hﬁatlienﬂép'ldﬂf%nﬁthﬁhcatmg an

S b A B R eV 0

Hel i ng generates idealized subsurface illum nation

| at e SN, wtht ctu supsur f ace
[0643? ani nats g%me dg’ﬁTef'?gt&P paige f"é&’é PYTY Bpatare pptionally
degjmatsd atf owtcessary Ifmcbmdxaunlk'mibn Ii® stPt308eb6dl16w.CiNasle it iSHe rbptlonal

o STl o 31 QT 4EATAA e -4 dis o, e
deamehtagxsaymdtlbenéaemry nci dence angl es; m ni mum and
EI rrumg;ftse{ ‘and sua arface f ol d for near, md,
far off¥e r%iﬁé’@gma Rdeqimaied Furey dafEqm fige 401 are optionally

combdessmi Nifl ne@8sa€ya For LR mMHUBERIIER &) 303, beld®. WRte that if the optional
dec%gg)g({ 033740 (gtCT/ uS20 ‘ﬁj 029084 conparative analysis in
o S5 P 2B 1 FHARIPBr{ob fhe; EATmicatoRS e #0ibelow, then

combdessﬁnnnmhy Qlﬁt bé“rﬁéﬂs?a\‘? SHH4RALUNIE codplessich e 3y achieve
descri bip er the step of communicating an
co TR RATCIoN CLAPITURAY ek LGPmEeToRLY Aveishle Weware packages (for

exaiAE A ROORE MhechWah iBe 1884
G0Aa] AL st B e HETRECHIR et E@%?%ﬁ*‘ﬂ? A st data

COTERIFS? fds?sama?’ﬁéeiﬁp?f Uhbl Theseqrompaession ratios wree éumdrspfficient to
tras@¥r CAACANRIH A Sdrv & ddedvig Ezﬁﬂhé%mnﬁﬁlc ns Rk @fﬂhg\??c&l;na{n?

g&tlonal conpression in step 302 be OW 1S su
(0048 ¢ he %‘oﬁ‘ﬁﬂlrﬁoéatﬂi'eoﬁpﬁlqmgl ePmMBpESsedesusvey ddterfrom step 302 are

corfaGhifRdd @ tﬁ@ﬁf)rd@%mr@e fdagfﬁ@§ SRt Ywir! ngdﬁ?z]: i Scfa%ae P éléafz gptionally

t he %ﬁtlonall deci mat ed survey data from
comgIesseshsrYsy dagaarp prefesehly cvmmn@ea;sdsmugg fatzilite oammnmcatdn@ tink or

the I IRtefie€P I, mpt%leoy&sgggts %i:@)t(arﬁsgl F? ggrp:rea:% tprarcg?e {shtg generate a

decimation in ste
uniguenithn®f} Elgtfoogach nallshrmom AF3mirdleceismiduarvey wﬂmnm&:altmpcrf&}mlmes
£ Bt e da | X ¢ SSIO thos
o BRCARASEESE 8 oc B S ERS T 55: yrss
satefiffpndiiverl eonhsctigy asdatip f@“sﬁd&m@t@m@gmo(d‘oﬁfpressmn

| d.f
[ooﬁﬁpngns T&%ﬁgaar ?ﬁ%@%}“ﬁgﬁ}‘%\? d%ltgt%gfs efE%FFE?B’e%Oé‘F‘BW‘“ted 1n near

realr tane, cr.ankiy enoogls ﬁxaoﬁncﬁﬁ)er]cycla'rméaﬁilbmmrsmﬁ ingdy HYeddnaBGed, decided
nsfer typical actual

ool e Wi T80 beium el umtl BdPmiic linghqseismic
sumbe(araaatl on. [00461 At step 303, the optionally

IOOl?fﬂnpr es%ed % Xe%e %grtn?nuturcg)tg(]i ?ﬁﬁfy c’{’a(t)a2 frgrrnestep 303 may be optlonally
de-decirﬁated, if optionally decimated in step 301, above. Typically, de-decimation is done
through interpolation. However, interpolation is an approximation and the original data is not
recovered. Thus, this step is not preferred.

[0049] At step 305, the optionally de-decimated survey data from step 304 are

optionally de-compressed, if optionally compressed in step 302, above.

11



communi cated to the processing facilities that wll
anal yze the data. The optionally conpressed survey

WO 2W5/03374¢ e preferably conmuni cat ed usi ng sat elPAGT{1E52004/029084

communi cations link or the Internet. In the marine
[0036] S C ﬁUEféﬁ)BOGXﬂfm;ﬁmnz{li}edQ%r@ése@ @t‘%y (&Fta'éorﬁ Qtep 305 are
generate a uniqu file for each sai R
OP‘H{]@"}‘réFrf?’i’?@“é%ll%mcéSSé@rr v@fmatmompmwzle withghe software bemg used for
theR@ &hdlilltirhingon ﬂ&deﬁlﬁ?ﬂﬁs@é ﬁb'b‘aﬂmﬁr’ﬂfg iRedt'de Me%?ﬁérﬁ\'l [X%matting
Transferring this %e Sl ze ac
is @zubstantiply GPPllFéW ig éiﬂmwnu@m Suswjamqryt ¢ pgtitiers of ¢hiet deesmic sources
andIRtAvEE 6hABHE Hhe Fe@ONPr essi on. [0047] The optionally
conpressed survey data are preferably communi cated in
[003¢hr r G- fiigre flogyghaskdeperiing) firthentie step of igencratipg lae imfremental

portiBh 1o lac @R b Sirfab® Eluﬁ?ﬁ(aé Qg z?sndﬁ%fﬁés%g 'ab&: C\'Nﬁ.g geifﬁrgﬁ)cseﬁp \;&ey 105 in

communi cated to egyn’ Wh
FI@dui prent is sti I | in the seisnmic survey area [ 0048]
[00%&]33t ep Agloséte %Pgnrg?my@dﬁﬂhﬁﬂmﬁ%&g%ngfs Oppt}hc @g{%%gl?e 3D earth

m0delcgmarta@d mmmtw &OEIG Zbandethe Typeéneaitdlyporiiter ceainnbsimey data
colieﬁteg?rf‘&e e j nterpol ation. However, interpolation

. 1S an rOX|rra|dn and the original data is not :

0052k over e'tsit staph4@2, at hncsemmb pbﬂlon(ltnl)poiézfcefaﬂ embsur[fzfn\.@m@dmiﬁation is

B0 S 15 AR B PP T e i

of ammblslﬁsaé'd:euhumhemnr&ﬁﬂ;es &lbatt\teal tibde M&l&ﬁﬂg/o@ﬁ&7séﬁmlc acquisition
/USZO 4/ 029084 [ 00 At ste 306, F optional |y

PO SRt BE SUHTROP S8} AR 1 93 H15E HPoU8Y GpEEs he nes: iRoremental

pomﬂﬁ bDaumd] Yurivef dtarikttied, colléctdtEiaspalroy of FIG al. f PR tual subsurface
' used for the ray

Al ati bl e vvléhthe softwgebeln

! "f“r’ 1gn; gy, e e | e ngerspr E FHSTRIC ceharsgterishics A, geFﬁ@ted for the

idekli¥e Bﬁbsﬁlffadehﬁurﬁﬁﬁﬂldﬁh%l:l dﬁ@fxﬁédﬂﬁ Stépg1Ds 1h$1¢:‘02 The actual subsurface
subst ant| p¥ él cate in the conputer sinulation the

IEREAOT 6. O5 PYeREIEL SrampamyUF GBUYSIG Hstc BRFPsls combination of

actumbslﬁfsuﬁ&ennmﬁlh@ncfnl@dpﬂhys[0051) FIG 4 is a flowhart
describing further the step generatl ng an

[0053cr enerfttabter pH3s i the leweraertt@lapo i9Bsof pefual subsurface illumination

letatddTh R@pi400 "ifidr
genstaep 105E>|4n ﬂsFﬁ%legdeﬁcib'%?de@%%l@g%%ltat&d i ?rg%ﬁ{‘i ?g%gms of actual

subpyrfageriihurpinationnp deysi g chlahp;msp@@eugvmgnaumgwae@mhthe current
cyc@&’fthrgﬁgﬁﬁlasteﬁmxé quﬁtsﬁgngpg’pﬂfxdéal t@th@él@ﬂl%a'ilgﬁ isults %ea\erated n

i ncrenent al gort I on of act ual survey
all previpugpydley obptepy &2 ¢ 10P0TRIG. At The pcty@2subsimface illumination is

app'ef‘ﬁ%%ﬂ'at&%ﬁlb?&d%? afl pliiiapl subsurface

mnation is romthe ray trace
[0064)l unmi ndflGoh lfrrmdblwchagt ddscrshing furher thEhstep mfrrlrteanmntgalf additional

datzggda%{smoln%]ges%blg%g H;?&usge% %&ef \{4% refér!er%@tg & g(ﬁl lg‘[ﬁ? oln

e selrsmec

[OOWSSI bI e&t Sep’ldél t h&fag@bﬂbdlt@MB aevarape dtb@h@s lafe péiRrafciTeor the
ortion o

s T e CHrFS RS T EesB PRI LR ot PR Asp e gl known
in thd 4ot oflseistlieprdcdssiag. subsurface

[0056] At step 502, the CMP coverage displays generated in step 501, the idealized
subsurface illumination generated by the ray trace illumination modeling in step 205 of FIG.

2, and the actual subsurface illumination generated by the ray trace illumination modeling in
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illumnation may be the sanme neasurabl e seismc

WOZ@MJgﬁberl stics as generated for the ideali 8’%
su surface illum nati on and di scussed in ste H§200H029084

¢ @ :j[ge actual subsurface illunm nation can be
steBr e Af d4Cr &r e oshAmReERT: v I hastacymparisors gany bapyswhr doatpatational,

ana:lgm‘dal nert btherwide, andtdaal inSluBs YekARe
053] At step 403, epf|°lr:1‘lc’§$§?reﬁ{"{;ﬁg Rroces§ing; pattem

recé’\gmﬁ%‘f d'gﬁgéqﬁﬁlgﬁfﬁ’f%ééy P‘IhF‘UﬁFth‘a‘i IUESW“ lgéhwmfedlsmm PEtoegsing.

[0080P is appaBsiech tageat BEidRLSMieAY
I ncr emeg%ui Ekdort [ or?s o% act Sa §db¥u %’% %@ are identified from the

COTPATLIAT A FF COYRgEe andHdeakiged and agwlglswbmfaee ilhubmisvetiou tri sna’p 402.
[0as8ner at et dtep $02€ itGH &R/ inedGY ?Llrﬁxeﬁnﬁ'llrﬁ%gt SORAN %ldesxfefi,s Hséd upon

héUISItIOHIS appendedto um nation res
Wh§ Areasd imsythicigng SW@@%GQV@W 3@%ld§fltlfmtdsp$tem623 IftBGanswer is

Oito folrifrer do S '
::1’ %{J:éen der » IQH;EgﬁngEEab’s?leg ufllllt@lz glf ﬁr?@esg k&é@}cﬂ% s%a §O§ to end. If the

sy, durthepaeusitrngs deired; tb@nfth@mhas bortimnexty btiep1§06.
(0059 t her A oBPn0Tiodek BMALOR o @fdiEional  data

acquisition’is e, as d sc fsse th
[006Qk er enddGi 6 ise é‘}QWEW flgscibiay ﬁjrthe[‘ B@5Kp Nt pesforPing@dy desirable

adcﬁt‘:’c{nfa%?a RAFEHLMS dROYEL AL fvg I\av?]tg rgfgrsé & eﬁ%e28§ ﬁg for

seismc survey area o
woéb‘nvent i Arsap @Wwereaglemmsqlﬁtmnedne covedcl thk BRWof nhﬂxfﬁclent

thitacabbved] 6
VP eover aggg ?iglf)fg% gener at o %%%‘8@"@@ HPaéo dcwm"“e the
nevy guragtyi dasalis targeted nlfmeauohmmmym,tdembge nmraﬁelg} daytribémore fully

y I del n step.205 of FIG
o ARG L WL 0 TRCELIO 7 b g
methpdkmoan inrtlzecat oflskismicyabddessingrodiabdeliggi N 12 WO
05/ 03 0 PCT/ US2004/ 029084 st 401 f FIG 4
(00 g%rfpareé¥lé1 egr(le—re 8?4 n&r éﬁsﬁl e "Q/‘I“%‘l?gl analysis is described in
Caropirefiist Bt S. oPatent Aaﬂ&iaybﬂ Qad., 101 SQIera%teda@@oﬂ@ﬁcal Survey”,

S s roc SSi.n e processi ng,, pattern
d‘S‘J"EE%!é gﬁos'tel on: PI¢ %é“eﬂzrﬁr’?‘ OhPIaRIRG:S SeieERip ServankAsed on a

modelh of hsutantfadaffoﬁﬂt@m dbn{p’ri@ﬁx@sg%h&ghni Qgéxzﬂutétsnrﬁﬁl%n%}?h seismic
ci ent subsurface coverage are

i nsuf f
sur ARTnE] sshEY G FHENcrsoRpHInEb i ool A tonsosh agiect 1o the

modmnd)etfdmh ading e thalsomdd Tadhdi
ep 402 ‘ zaﬁdr 52@ At step 504, ﬁ@%bh% %%Eéeggp""f Hy paths of
Se'sfnlfr IBBY'S e RNt e the SPiise ilecatiens; rdstermisingetbcatisos of emergent
poitt@twigdh @Y Baks RhcH e BidH SeRke ﬁ)‘*‘lg@lljr{gf r@ﬁgcngx? ﬁgﬁl%%%bs%rﬁce area
identified in step 503. If the answer
of ipterestiALy concaRiTalsd: aph dfrssg%@ F@@chtshewynh eé/hmhcc@ser positions are
confh RS dsthe Qocatibms whdte ti %QFeAA potrﬁseareacﬁﬁm{rat]eg' %%éi’tlonally, to

further acquisition is desi roCé
impEayfthe, ifluningiost efpa sUIBUIh@OBodet Af iBtersst, SIB6 prefdmd phebes further

com?ﬁﬂ:‘é'u@iﬂ?ﬁ g bn&defBr GRS Bgurﬁl:g;to ﬁeterLrﬁQeGS%fac%g;c?tbornﬁ]%ﬁ\émg a high

| owchart “descri bl ng- further ¥
conggRyatipasiireatsrgent galians o akisohivt sigaatqreifiatted tﬁ’ﬁm ts subsurface target

d9b r re to. ste in
ond QSR AE i SR N Euctlpt e RS, Polind s et GeeBiioned smgraent
locatiensr ect the areas of insufficient subsurface coverage

' tif 503, 0f . FI.G 5. The preferred nethod
[OOdBEege't eJrL\rF}lgt nﬁe @?% ray trace illumination model-il;lg Is Fa)pp]];Cd to the seismic survey

area, using the 3D earth model generated in step 203 of FIG. 2 and the new survey data
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new survey data is targeted illum nation anal ysi S,

S635hped nore fully described nore fully belo
ternatively, the new survey data coul d be %%T@?Wﬂ%ou

by reverse ray tracing or any method known in the art
defgrminsd dmstep 69 o c Blesstian gaaz;rlllwpdetmmgode[hﬂ@@éﬁera'fé’sefollow-up subsurface
il RhES] &ﬁire%naﬂclg th)hel ag?eﬂ gbsu;r_.}a%e lpr%kigg{)]r} %glta}x ﬁc% subsurface

. described iI'n

illyrpinatim disgussedr am g@ped OGemephwl aedpeddivelye Wt , FIGHI 15 C Uhe eg"ow -up
BRANE Ik f s a nethod f l.anni ng

el sm ¢ Js}ﬁp%({eo)? gén;g’g porﬁseréte rr%ﬁeﬁomBFra%‘l"es ﬁB’&ﬁ‘? & @ny aPPI’OPI'I‘?'te

comyingagr ofrfollewpmpsitshrigegbmenatdndisptays.omput er  si nul ati on

0@;‘4 a sei r,vey havin d receivers
[ p03| ti onéglng :8%6(?;'&& BSE g?tiagrr? %H: @qr"’ées‘ifé‘?:’f‘"'t‘@tqdﬁé the field.
Thewee|surveg diterand n@fwﬂvﬂ'y «*-dmmmgatefdna Medriteal Jione, Qﬁt is, quickly enough

t ation . ra hs of
AR A g M e ——
acepgtpanymmpersprinelcat stihia tiof seimiy @enl ar@0i Nts at which ray
w@gths regg!&et‘lag 3 rt h's surface faollow ng reflection

m a sUbSER PAbANAFES BrStym Q2 iadiIGal etoSalseicanothar esquence of
timgnigtededs gmmarwtﬁee'@ﬂb Cf IHe ¥E¥micsurdly Cihd 'REBIN Ghe infill seismic
concentrated at, the |ocations where the

acc@'%mo" uﬁ{ngﬁg  Mssunyey degsletermingd Bcbtep @i ti onal 1y, to

[oqsﬁpr ove The, aﬂtdrlhlﬂy RIEOSF AitAdnAURSUE TS ?ou"néan@JssaQJy through the
in erred nethod further conpri
“eart‘e o fige r‘meBa‘ﬂFBg é’?‘d&?h% é“ds%fsswlsa’@@tl%dvsxémrqﬁlhhsnmatmn results

andnmadaeffeckioe ﬂirblﬂghsthbaé/dr k1 infdl éi)lﬂhca@@ﬂ%?% e@éd' Pl Q{atlon analysis,
ent | Qcati ons of sei Sm C si gna S re | ect el(?

thetswémglﬂjgvgyfsa%oénqlg?cb dpfill amwﬁw, ig pasformed bafprs hiecseismic equ1pment
and’ 82OmySiEn@perbbitiel REA {HRNS; L
yr ygng,f\b | ocati ons. [Oglgge]lbﬁge)g?lj%% %?%9@&%%1[. il g cglsmon

anaf}fslsﬁ Hﬁ?%ﬁatw@dém#garwsommmcudd inneatealdimes i ¢ sur vey
0087]ea, Usi §du
003112, /34 Al ldcRoh b e HEE1P HE D abEH 5 horion o
spepifig) quehodmagnep 96 $is daveation nadl that minepowBOchangeae nrodifications, and
altebda@i¢

RO Mootk Ao JRAE 08 HETREE R 3o oflse B Hhe dislosure ere
withoyé denaztets Bemshe scape of the imventiori. o’ﬁheaptdcetdh@ da:ectera:bn therefore, is
not%,ﬁlu{ elzlgg Ct?gl: \L/c! g‘o?@fg gPe@?ll 5.C er, ft ?nfccsggbe_epgthe mvean?ion is to be
detesipiyed ohlyde the anmnctedtdaaxns mdrthé)eeqnnaiaarst ed for

conparative analysis in any appropriate conbination

of follow up subsurface illum nation displays. [00641

At step 603, the new survey data fromstep 601 are

conmuni cated to the field. The new survey data are

preferably comuni cated in near real tinme, that is,

qui ckly enough that the next cycle of infill

acqui sition may begin while the survey equi pnrent and

acconmpanyi ng personnel are still in the seismc survey

area. [00651 At step 604, the returns to step 102 in

FIG 1, to select another sequence of tinme intervals

during another cycle of the seism c survey and perform

the infill seismc acquisition using the new survey

data determned in step 601.
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[00661 Thus, after any cycles of additi onal

tion found necessary through the
wo zaﬁ%kégnparl son of idealized and actual ill 3;&1?1‘2%%04({‘29084
di splays of illum nation results and rmade effective

2.

through the near real tirfel4®g%ication of targeted
illumnation analysis, the seismc survey is

cor@I eted. Infill acquisition is perfornmed before the
i WhFl@ikqui prent  and acconpanyi ng personnel |eave
the seismc survey area because the infill acquisition

anal ysis and determ nation is made and comruni cated in

- neat MedyH for sgsmiclag@@dition, icompusihgl be under st ood that

t heyeRE8ERAl n%hgléédssugﬁfrﬁk%/ lllgwg'ﬁh nve% deseLd tr{/el%nc{a

speC|f|c e I on an

nurksFoming ﬂarfglé@mmmlfgl eaclt oformquenndlof tih¢ mtaredls demigtaGeismic
t hg,Akscl osed enbodi ments can be nmade in accordance

vvith the disclosure here wthout departing fromthe
scope ofolldsting arvimpteimental ﬁ'dréoxpoﬁaamexall sgveyedntd, upihg Gata acquisition
therefo ant.1to t the scope of the

i nventi %ﬁmp'ha?t apé)ﬁat.{rﬁcgulsmon loc {'nni' he invention is to be

det er m n@dmomlcgnnlgythe hre:raxmnenmqbednoalcmaaﬁxaandvdmeati from the data

equi val el 33740, P 200 / 029084

CLAI MB §1tl°]ﬁ°°v\ﬁ I‘?rS?essé, ui sition,

conpr i sgngragmgenaﬁdmgent:{lepahioﬂexﬂ asruthubsfuaﬁee |llummat10n using the
il lumn '[Clre nen%l [ de§ agd surve% dat a; ormn

the fol 'ow ng déf ﬁs 8hagualsuryey da ef?c‘é‘cﬁ generate actual

i nter valslﬂasuinﬁmemgmans&m&mhe datspfdwé,émgcéﬂah&ct I ng an

i ngrenent al. tio act ual .suryv ata, using_data
Lo TE S ir BOfanl iR a GO a8 %Emmmsprbewmpahzed
corsuhsmfmtlllmgmhtﬁlﬁl dndGheAoRn albsP@ick iMniRkLoNC Il dfibl b¥RYssing
gafrom he data acquisition | ocation to a data
LU ABC | ocat | on; and generating an increnental

p Olpbrfrtnigyf aﬁjE tdéﬁl'ab&U Beditidnal Qata| dqBkifSh | tRfork Sth@ giaﬁhgcqulsltlon
tions of act ual, survey dat a,

I ncr ement

i nEﬂ‘Bﬂ’Bﬂlti‘fal"gs ‘é%??é‘? agauisition legptions ypsur f ace i | I um nati on

at the data processing |ocation; determning if

addj tional data acquisition is desirabl e by conpari son

of IPhamethedaf zdgm 3ub\§hﬁr%c@c|stqpuﬁf reen¢retingarideatited subsurface

illurfightbdl cofrpigdsr face il lum nation, in the data processing

4.

| ocation; and perform ng any desirabl e additional data
acqmeﬁtmgéﬁ%ﬁbﬂ@dﬂh@ddat a acqw sition equiprent

| eamﬁng be ©at %lﬁﬁﬁ%’oﬁ'rﬁdd@ ﬁ%&h%% &arth | Jg@qemmg hlized

im1l, Wwherein 't rating I
suB‘th’J%fQi’é@e illum nation corrprl ses:

The method of claim 2, wherein the step of generating a 3D earth model cbmprises:
determining surface data;
determining velocity data; and

generating a 3D earth model using the surface data and the velocity data.

The method of claim 1, wherein the idealized survey data comprises idealized source

and receiver locations for the seismic survey.



generating a 3D earth nodel; and applying ray trace
illum nation nodeling, using the 3D earth nodel and
WO 20058337d@al i zed survey data. 3. The net hod ofPCIVE§26942029084

wherein the step of generating a 3D earth nodel
conprises: determning surface data; determ ning
vel ocity, data; and generating a 3D earth nodel using

>t heT@dFTtBQ‘gc’g%lf‘ﬁ‘ dnthereia t%?fg@# syrvepadata campriyes apwalhwdrce and

re_cé)f'er%ca{iéﬂs]ﬁonY\’ﬂﬁrs@i.krﬁictshﬁ_/eﬂ'.deal i zed survey data
conprises idealized source and receiver |ocations for
the seismc survey. 15 WD 2005/ 033740

6. PCTHISRARGY 2R, Svheldie tHERID U cQﬁec@ihg'iﬁprélmenm Poftolls of actual
t he actual, survey data conprises actual source and

suryey dafavempPriggat i ons from the seisnmic survey. 6. The
MetsBRétingfa Shifin? df il Rikeel s th!&lespﬁ Ll s&gmfé%u\'@ﬁtahﬁ] g

i ncrenmental portions of actual™ survey data conpri ses:

selceleqting the ncermantad poftions o acfialesuredys dath alurisp zacht b the time

SeifhvalsSH L 8Y, ueﬁ,%ql coll ecting the increnental
portions of actual survey data during each of the tine

intervals in the sequence. 7. The nethod of claim1,
wh [ 0 ' j n..increnent al .
" porteadrEER 1P brE TP HERL! ARl ST rentat porion of
actuabsurvayidetusenvssatdllitk col8muiiiegionetilod of claim 1, wherein
the step of a communicating an increnmental portion of
actual survey data further conprises: conpressing the
8. i nclihe meathcal ofpdritni lowhefeirathe &b of arcomynuthitating an incremental portion

ofagﬁmwe§gg&ﬁ%ﬁe¥1§%rﬁ§n@§essed survey data; and

de-conpressin onrruni cated survey data. 9. The
metchmgresdingthaimrelmpentdh oreion of dvaabiueyeyafatd conmuni cati ng

an increment ortion, of tual, survey data further
cofpPragLat qb? E‘H{’ﬁ’fﬁﬁewmﬂd%}aeﬁ%t al portion of
actdeabmptessigy/thel abmuniestedisuiveyataiang t he deci nat ed

survey data; and de-decinmating the communi cated
survey data. 10. The nethod of claim1, wherein the

9. St abe GfettodCoTTETMiR 1C Aherdth @B siep GF & FBMirdnicROId ArPcreRfental portion
actual s rvg}/ data further conprises: reformatting the

of agtuahSirYP % S3ta HITthGE SAPTHEY 2 for ray trace illunination

nDdedinBgng thd incldheenti® bbraen 6f actlaBduiel.danhier ei n the step
of generating an increnental portion of
coOmmunicating the decimated survey data; and

de-decimating the communicated survey data.

10.  The method of claim 1, wherein the step of a communicating an incremental portion
- of actual survey data further comprises:

reformatting the communicated survey data for ray trace illumination modeling.

11. The method of claim 1, wherein the step of generating an incremental portion of
actual subsurface illumination comprises:
applying ray trace illumination modeling using the 3D earth model and the
incremental portion of actual survey data;

generating an incremental portion of actual subsurface illumination; and

16



actual subsurface illum nation conprises: applying ray

wo 2bds5§740! | UM nati on nodel ing using the 3D eargh, H?z%&l/oz%u
and the increnental portion of actual survey & a,

generating an_ incremental portion of actual subsurface
i | | SRACRADE Sbe neFrmantal @oion 2fomsneB sybserface illumination to previously

PCT SR PRH B4 atina? emm&_eti1hﬁnihn%wer%+i099ﬁ&é e
actual subsurface illumnation to previously
generated portions of actual subsurface illum nation

12f 1 OThPMBINbYS clhini B, Widr&h ViR step, Jf%etem?‘xirg‘jg?c?dﬁjtio%fa, gagag%cg]uisition

.1, wherein the step of determning I ona
is desigablesGommEises: i s desirabl e conpri ses: generating

SUr {RCRIRASRMCCME A LS A éaig@ngsg: conparing the

surface- base coverage dis the idealized
sub®mreHEe the | sugfatmbased i, MBnepvetge adisplagls, shebsdemfizede subsurface

|| MRk nd Mihch AP R RAS, Gha | NSUMTT Cl ent

subsur face coverag rom the conpari’son. 13. The

met Hedifping areas of inufficiprd sebisnriadecowtrage fofm e chbmparisog any
desirabl e additional data acquisition further

conprises: applying ray trace illum nation nodeling

B.us % mé¢thod ) daimt 12, mbetein thestep bEperideaing zey dessrabM@yditional data

' new subsurface illumnation. 14. The
ol AP EEEALS

. wherein the step of perform ng any
desippbidigeragdace illinahatida heodelinpausingi the 8D datth idvE]l and the idealized

conpr. - applying targeted.jl|lunination analysis to
then;a greggétab eﬂés/fﬁtfg PE® I%Prfgcl%@‘ﬂ?‘f’%\tboé" coverage to
generate new survey data. 15. The nethod of claim 14,

wh [ t.ep of per.fqrm ng .any. desirabl e, .
14 2t B af P Boyliren Bleche e e et i Fiseble addtonal daa
acquiitinn furd&t corgprisae new survey data to the data
ac ui]siti gn I ocfza i on; .and Eﬁ?rforgi ng infill seismc
acdBPeMg GHegle HB“'PW@“%W’@ V49 Haracas gt ipsuffigions gsubsurface
f orcovdrhgeniogahdrate neWRLW Y dadg for near real tine infill
acquisition in a seismc survey, conprising: applying
ray trace illum nation nodeling using idealized source

15. andrhe efethotedf dMmAU] Rsreinithe Q& &F RRALmAAY LSEdAMEble additional data
receiyer areas, respectively, in a data acquisition
acquisitign fustheheiBR 6% | deal i zed subsurface il umi nation;

colcb@gduni@riRE the abw SAWEL BatRGhd BRLINEHitRRAEGNSngUr | NY
the seismc survey;, applying ray trace illumnation

nmo ®ETPHY NS il sgismic grawsiEar pigg theaaw swmey datd.ng t he

16. A method for illumination monitoring for near real time infill acquisition in a seismic
survey, comprising;:
applying ray trace illumination modeling using idealized source and receivef locations
in original source and receiver areas, respectively, in a data acquisition area to
generate idealized subsurface illumination;
collecting actual source and receiver locations during the seismic survey;
applying ray trace illumination modeiing in a data processing location, using the
actual source and receiver locations to generate actual subsurface illumination;

determining insufficient subsurface coverage in near real time by comparison of the
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actual source and receiver |locations to generate
WO 2@&hobilg subsurface illumnation; determ ni Ng .t cr004/029084
i nsufficient subsurface coverage in near reaF {IHE 6y
congarl.i son of the 17 WO 2005/ 033740 PCT/ US2004/ 029084
i deSfalZEtsUOsEasE fllnmingtiop and the petsel subsurfeded!luminatidn;
Subigtermiteg inbw WEuRB dnd Yeceht QkdEs th Wear Y BRALTHS @Rfct for the
n near real time that correct for the _

recej ver. areas
inéﬂ#ﬁ‘ﬂ?r&ﬁt‘b‘%‘ BLfoverass: etler age; and repeating the

abavash@ e abold sehewif WheSRW &ar@Rfld tQEREYSLasduE@Buted for the
substit rt ed for the original source and receiver

ar €5§mat gaunceangd yegeiyver graasprepreetingdy-f or i | | uni nati on
nonitoring for near real tinme infill acquisition in a
seismc survey, conprising: applying ray trace
175 1 1Ay mehhedifemillupénatipm monisoring foreat fezldtnsiofil @equasition in a seismic
surfeQ CRIMfRsingocat ions in original source and receiver
| ines, respectively, to generate idealized subsurface
i | 12pPHygtrayAacedBumimetiongodeting asingiidedlizpbsouiceasd ofceiver locations

aCtkl 3kigHAHESfed G MBles, | 0GRbARAS dat a.
Uk LGSR0 KRR RLAREE R e g
durilygingtien; sei smi ¢ survey; applying ray trace

i1 1. is [ [N ocessing |l pcation,.

| A0 OB ) SR RO AL o e
r e @equistion equipment in 4 detgaeqeisitive ldcatpmedeing alie sef3atid supns;

of I r.race i || um nati.on; pendi ng { he, .
PN, rap BSY iBRGaloe SR 8 PaersTh (iioa: mane e
t loirp:rm&xmlsdoytionprcxﬁ:aemsleaduxae?nmgegsiuhsmal‘tiagﬁo generate incremental
[ ' on: termning if additiona ata

acg’g‘?é’ B?%ar? maégug’ggﬁfarcggiuég?aé‘r‘m’cor rection of

i nspehiingethe incserbsntal fraetivne oF ac@glesubyurROPRIMiSAdInab prélgously
id golcgzg&ja&ﬁlljkfs%%ﬁ.ce .{SI | um nation and the actual
subsUrTace 1 PumAAE oW "% ni ni ng new source and

I edetem@ininigi ifi @dditional diaai dcqiikifionl ad desaaWI!ifsr ddr@Btidnée insufficient
cor rbect for the insuffjcient sybsurface coverage;. and

pe P SPIRG LoV FasY By companson at the Adsslized; pibwwtags, liugpragion gad the
t hectadl Quissusta@Pisiumidallot;ne new source and receiver

lines substituted for the original source and receiver

| i ARETmIning oW souteg| apd receivel lnes far desirabledaje pequisitinn that correct
eq firpheeinbufticienmasbiupRedi@dvarags did sition area. 18

performing the desirable data acquisition by repeating the above steps with the new
source and receiver lines substituted for the original source and receiver lines,

respectively, before the data acquisition equipment leaves the data acquisition area.
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