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Campbell Steven B., “Targeted Geophysical Survey”, filed May 24 2002 by a co-inventor of

the present application and assigned to the assignee of the present application. Ray tracing is
applied to a target area containing hypothetical source and receiver arrays in dense patterns.
Emergent points are collected for all contributing sources and plotted as if they were

source/receiver midpoints in a fold diagram. The diagram shows areas of high emergent fold
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be used in the analysis of infill decisions during the 27 ApR 206
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that correct for the insufficient subsurface coverage; and repeating the above steps with
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using the increnmental portions of actual survey data;

and appending the increnmental portion of actual 2 7 APR 2006
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| porttonemf acsiahgotive adtieadiveolocatéorant gememites émcremental portions of

| ocations to .generate actual suhsurface ill.um nation;
86 QR Hghee QeGP B APPSR, Mo B RGUH REFOThO! Rl subsurtace
" ST Y FOVIBR)) $96ccibedt BRuAIIMLFRY. ANRRHEIAS Qetermining if

iI'lum nation and the ‘actual 30 subsurface _
i laflditionaltdatsrgequisitonns désirgbledor gutectien ahiswificsny sibsurface coverage

areas in near al .time  that .correct. for th

RS oremeriRe LR idenled SRR, ipingtiipe 469 fhe flpal subsurtace
aROYRInGH 6P SdetérininiRg Aew HRRe24HACrebdl Cer¥s TOH HESraBRAdata acquisition
recei ver areas substituted for the original source and

r deasicomectdpethe, insyffigigaictubywaifaee caveregeliang petforrhimg the desirable data
[ nt.1.0n J4.n ] s t re. rovi ded a net hod. :
 BEER, BePhthL B EES BTGy Sur L G5 6 Rher s
I Riibdtitutad fut shd bfipinah seurs€iadthl 1ecdudrvRiyes, eesppétivily)Obefore the data
applying ray trace illum nation, pnodeling using

i deRlisiian ceynmert langs F"@rcﬂé’ita\/@ﬂuls&l%‘tqr%s in original

source and receiver lines, respectively, to generate

i deal i zed subsurface illum nation; collecting

i ncremental portions of actual source and receiver

e or s RIrda bR TR VINE s el ¢ survey:
applying 10 ray trace illumnation nodeling in a data

processing | ocation, using the increnental
[0012] The invention and its advantages may be more easily understood by reference to

the following detailed description and the attached drawings, in which:

0013] FIG. 1 is a flowchart illustrating the processing steps of an embodiment of the
method of the invention for 3D seismic acquisition, using near real time illumination
monitoring;

[0014] FIG. 2 is a flowchart describing further the step of generating idealized

subsurface illumination, from FIG. 1;

5a
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portions of actual source and receiver locations to 97 aprR 2006

generate increnental portions of actual subsurface

il lum nation; appending the increnental portions of

actual subsurface illum nation to previously

processed actual subsurface illum nation; determ ning
addi tional data acquisition is desirable for

i f

c tio f.insyfficient s bsurf over age.15 by

cg‘#ﬁgﬁ' Gk o ist Aellpwehar Ascerdines (iHbTete Sigt A copMunicating an
aﬂ%rérﬁ@rﬁ%ﬁo‘ﬂ@é STHRBUA El?r‘é@y ddtb'ﬁﬁﬁ@?@}' pn; determ ning

new source and recei ver [ines for desirable data
adefliicgiGoA is tahBewctart daseribiog fuitkeri the wiepi afi gentrating an incremental

subsurface c nd. per f the desi rabl e data
a@&ﬁ“@1 agwa@ylpg- gﬂ? ‘ng g Eﬁéteps with the new
SQOU19¢ Fands [saLfbWetar! ded@Sbing AReHet iHetsesh dfetdriMning if additional data

ori ginal source and receiver lines, respectively,
beewrigtiomis desireble;20dacqui sition equi pnent | eaves the

oRPRCRE boblof bR rbihe BRAGL % 1% Shoafirmjag ooy desrabc

maydifiendielae segsisitynpfcardGodd by reference to the

foll owi ng detailed descrlptlon and the attached

d L ¥ ﬂlgg\%lllent%ll@f?ml@@l‘g] mecdeseriped inf conjeren with its preferred
' le{n%ﬁair 'téqgt %v}i]? erLfﬁ‘a&%t%'ngthactttﬁpsf %&u@ﬁ‘ i Hgloﬂfnﬂ@@tto ?ﬁese. On the
t he od of the i nvention for % sel sm ¢

a«:qurary,t ithen, inuegitiog iseduterided! td icoeer lalluaiteraitives, modifications, and

nmoni torin 30 aflo art descrlbln
faﬂwr\i@?nﬁsa@m @Lgﬁﬂnq]éjk!.‘;@r‘ﬁ@‘ﬁdﬁ? aeom ovz{tge Hsvlﬁagenafaacc@ﬁned by the
"abﬁéﬂd@@t:laﬁﬂs fromFIG 1, 5a 2 7 APR 2006 [0015] FIG

I's a flowchart describing further the step of
connunlcatlng an increnmental portion of actual survey

S TP R S, e

increnental portion of actual subsurface
illumnation, fromF G 1; 550017] FIG 5is a
f [WOhakhe tesatidrbisng mhethech dor Reseitnaip asfjuigigionr msmg mgar real time

ddi | d desirabl e
[ BBfpin iRty BEG TROMNGRI s oF rhTRg i Pl pisicion decision

Sthegeess pPRVIONANBg AAY tiRSHratd £ seigfhit Q8R! Prddioasly, the time lag
acqw sition, fromFI. G 1. [0019] Wile the invention

wibFIwese odsetingo e peisteisndnie end pragessing ttbe (eismig da@ haspprevented
e r

| gpa%%ﬁﬁchélisle gdaljdL gﬁleq%%& tﬁI 9&’@8& spnq% ﬁ@é{lﬁglhbg Mh near real
i miven Fucther ghei tivhe net@iked vo cranemit died la@et a&nicnmts ¥eseismic data from the

di f.i cati ons, .and . .
ocation where tﬁe data 1s collected to the location where the data is
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equi valents that may be included within the scope of 27 APR 2005

the invention, as defined by the appended clains. 15
WORBSAS A DESCRI PTI ON OF THE | NVENTI ON [ 0020] BGH&/US2004/02908+4

invention is a nmethod for 3D seism c acquisition,

callsrtag) todlar locatin where the ddtaiid prkcesed 8RR thQhé Bighe 1I5€ Seismic data
' I oAl j king the infill acquisition

PORAPRE LML Sl L I P e habsormiel® praiebiuieisugh somputer

arg dVmieally locatecoyt. ceRmralvprouesdig facilitick iritBerl thgh 20sch@tive&fisition field

sig@l lecting the seismc data and processing the seismc
data has prevented nmaking a decision regarding the

[082Hd f or Natdihoiverral inpedvemients dit qotnpittr ¢hnbldgh Bde gr@aly increased

[ . he tine, requi,ted to transmt the |large
L MR E TR L A .
vidaatgllits wpickliyc tiedotlp domenunimadon aneawharvaiablefrslat @mok SPmarine

7 ) 6 . 2005/ 033740 PCT/ US2004/,029084 o
se%o 11: éﬁqﬂé%%%osn%égehalvg géefﬁ% Jncrgasg thfﬁgcqﬁlactfaselsgxcpﬂ%% &emmynication.
Nonttheldss) comenunicating ang .prdsessaiy the dainanse RMOGR ST kdighnit Jata acquired in

t uses

' ndeavor t e.l argest conputers ]

= lpice| 2B RREC Ry ALR oriE Snuld 'Sk Bhe i 1ope o boae cor make infi
acqeisition ldeqisioeseis sieargred] aitriel iFok eactied] ARd edoRéficatasSRy, 8MHaFreal time”
is%gﬂ%dséistoé:f%ne tili el.d . sites. [OOZElﬂ Novc\{, however K

Hproverent st i Eo At T I EaHIRGI B L3P fSSAMRFREES pgrsonnel leave the
seismi¢ eapisitiont oeatRpee hooh AMOMGE Fbi. NThé PRsER iSehGord@Ifbs this time

r@ﬁ?}nt‘)ogaéeldi/, [ ng)% VﬁFne@ts in data.transm ssion via
PIEATl PY FBUgpiR: ﬁ\/ he FPPTGIHALM @24 iPHISeTfingngeps to speeds
matvlsing alid datd rcollactitgrelep. Olhe [FREseACinvERioRMdes 86 BYIdmhlulating and

sites 8{%1%% @reatl o Acreased the speed of seismc — . =
P SEPERIY RS e 8o lleahmier e gprins of seismic
dapr @nds sbmguniteted BREMNSECsHARY Qhickly 361 i§ Bbieclal Ad Q}Fégqhérgrqentally

[ typical 3D seisn 1 at
=pedef 19 JREYIQUSly TORGA Hhe cabllt BPnReaicos ARPIIe processed dats s

THas,0usithd ddtDeoldeonsis Ogthipletad, BRARY the At intlefRntaFRrtidy cﬁ“‘agf.aqal]ains to
and econ "near.  real time" is defined as

be C oa‘i C _reason‘g, . .

HOFETUiGaled and prgcessed before haying thesompite processrd data available for the
anal@’ﬁ?i@:’f_&ﬂed/Ed}ﬂalae{e&@iﬁﬂ@%bﬁht&ﬂ?e!ﬁighh_?gﬁqxﬁﬁﬁérm Ct acqui sit tion

ation o to another job. The present_invention

["é’gﬁ?ves t g‘e?‘?ﬁ‘i‘l@d 02 thsgnesntings idsalised syhsusschdumination isenerated,
befROBL IR tthOsishie sRvEs 858 bglisd GBS of & b

t he a‘g;@ ol I,lct,i ;g ?fep. Th(le presgnt eﬁﬁ%_ﬁﬁ Scl)xgﬁg%gésmerage'
ldealizeg subg ﬁiﬂgﬁ?lpﬁ@naﬁarefeﬁ%nsglzﬁrﬁ@d bhaprivipg ray trace illumination
médeGRE FRiAbAZkY s@Seyl 8a, ARfeRized sG] BSh §ds sdidhnk g&ﬂ?% 3hd receivers

ortions of seismc data can be conmunicated a
‘O‘%ﬁs‘déé‘%ﬂé‘alea§°a@ﬂuaaoys, g4chias opgn eyl erases] erigdrnd stréight lines. Actual
subdefa M Hndlatidn is APRIACEH ceReRMBRY bR the Mﬁﬁg?@ﬁgggﬁ%ﬁase of the

to.finally generate a conplete processe
seismic survey. “The actual subsurface illumination is preferably generated by applying ray

trace i]lumination_ modeling to the actual survey data, the actual locations of the seismic
sources and receivers during seismic acquisition. The actual survey data is incrementally
collected in the data acquisition location, incrementally communicated from the data
acquisition location to the data processing location, and incrementally processed at the data
processing location. During or at the completion of the initial phase of seismic acquisition,

the baseline idealized subsurface illumination and the actual subsurface illumination are



Thus, as the data collection is conpleted, only the 2 7 APR 2008
- last increnental portion of data remains to be
WO g3t at ed and processed before havi ng t he REIS20042029084
processed data available for the analysis needed to

kred deigh Shansthep ]
::::]:?ﬁﬁt o S % hegﬁ ﬁﬁf?%rﬁ&%hsggclégﬂgz&&)e *%@%@ ARas are

STe B Susfagrabnsech COEP COW@r@SRi?YSd@PWn@mﬁiee coverage, but

wheed e ﬁlb&ﬁfa‘éemlurﬁfnatﬂ)nb%ﬁks' fHow H@Mﬁéﬁft P&%rtﬂ’creegdv%;a%g Targeted
subsurface coverage. |Idealized subsur

RN ATR VS 1 Rresrabletnalied togfetrsmanecif sl hasp s avepsrany be better
111Ltrma€t€d |1 il Aeyuis@idn BRSNS Mthsd P oh dfade! Z&ﬁpaﬁy@v %Xalgs%g %re then

gal i zed survey data has seism c source
COWB kd\igrtume [ eQpmupicate theererylting) disentivey ter the ifishis beforecthe seismic

eqEipment aad a&‘éﬁi?)hﬂylﬁé)&?&Qinﬂrléa@e e sihved 3&@ lines. Actual

q}%surface lum natjion is generated I ncrenentally
045 i ng t huthesi i decigions Felptivedn ipfillgequsitiemer addiioml ecquisition

h&uld \b8Yray Ta€e AfinMAdtion Uk a
:u :E/r of er g)éﬂ y gener attlgd b?,déliaé;‘}p%é Heh'lnléalﬁfs]n%ﬂ eée§metry and idealized

FY ARt HEVISFaREdistipn; of th@ecoa(etaggltﬁ/% m’ﬂlel;ﬁ geaempedt bye the infill

i, HoMe@irgQns adl e
A, A A o S S A

vgql FQreragy| Cemparisopnbatteendbg predicigd aed &tqhmed coverage are

makd® fithé Sftne il LARIEG@bkY alifTUNI cated from the data
acquisition location to the data processing |ocation,

024H i ncridfehtine ﬂywii'rﬂddgwednaﬂlemmedmgateppDbme«ssbdalgnem of the
mekHdRabd B2 mDéHtingfoP@DatselEan Q&mitﬁwg ngmgfncSr Tea 1£?e gg.l&unatxon

phase of seism c acquisition basel 1 ne id
mogiierig f HicellqWqhartim §IG.onpramides heommawlof shebmethbdofthe invention.

Fulthdr Bialabf @B n¥ifd 4 0 033740
LTS ittt Q’g g’ez'gfee'@gﬁa%h&g%rb o ?{3%‘8" 19 P flowcharts

in EIGS. % e-Badbel lwl%wmgeabdﬁ Sqohrayg'pe/hfesatsmar gurvey, but will be
ﬂldsgﬁ&i with ?éfer\éﬁl%rtg mta fe s%ﬁqnggtﬁv%@%?g%fgvpd%{%ga%re? ©

spl ays show conplete covera
w“@ébsur f ablestep Ilghnlﬁe@thrzcrh sytspiidcesillsminatioefs ginented using idealized

suﬁé&béﬂﬁf FhE e;fé/r?é'd ?ﬂei%d-r?‘{)g%k?feﬁ I Jdezﬂl gﬁb&gﬁ% @Hxég'nétlon is Tay

IS prefera app T e
traggr illamingtign medelingt epplied bbingridvalized . solneé iahd reacigeri 18Edtiofdin a data

ach?s?ﬂoﬁ' B oﬁas?glngﬂ%f&l?&ls %e&%gpl"élrde&irﬂ)eg rﬁg%? e]ﬁ r{ger: echstcussmn with

onpl et’e communi cat €
ref‘tﬁ"?@é@ the dlowechart ind 16| Bbelobef ore the seisnic equi pnent

[0 @@8 2acco l'Oan 9:%5 Z@E‘r‘&% is sﬁg\fe ultqq%gztus{ex(\é%y%?uﬂqy Preferably, a

urtner, Cl s1 ons re
Seqaelnre |0§ Hime dirferyels a@dm-sqmgdd ine qyﬂtmmcmmnn&’rfouﬂhd ctx@ent ajcle of the

selérﬁlégﬁ'vé}l lm@@gé thnﬁlg %In%int léicllep lg éf[]e m%gl %clf %{ﬁefa@ planned. If

geonetry surv
aanacbhlmcmal mﬁlloécquihiaonwéctamanazdmt be/\médded;ezhgemeroaheﬁt B)le is the

bt ) oA BB P S 50 3y e o
| regtﬂ@r]y schgdu]ed convenient stopping points in the seismic survey, starting at the onset of
actual data acquisition in the field and continuing until the end of field acquisition. For
example, in the case of marine seismic surveys, the sequence of time intervals would
typically be selected as comprising each sail line of the seismic survey. However, there is

enough flexibility in the method of the invention to adjust the time intervals for unforeseen



nodel the achi eved coverage. Conparisons between the

predi cted and achi eved coverage are made in the same &7 APR 2006
WO HIVARY4hs descri bed above. [0024] FIG 1 is &CT/US2004/029084

flowhart illustrating the processing steps of an

etraldtaich af edulifnenfBiINRD: 8hd WBfnd }4%&8911{ ﬁQIE'V

sei_sm c aCQUISItlon usi ng near rea hati on
[0%71 t or | nét strpd 0. | Buisprementehpartien of aqtpad simtews data is collected in the

tNECreM sefected §n Hﬁh hgg Ofnel frelid¥EN b4 Qollecﬁgrg 'i.xgers data acquisition

details of the net the invention are
eQyiPmeRte st isACEORRINY g pﬁrlsevmh &t & data aqquisitiés locatien. 6The Bhmal survey

dbtaVeRRIpkiady dodrdiind H&‘tﬁ‘kﬂneth%%cﬁgysetns%‘rg@ sgljrces?ﬁods %&r%réoca?%hs in the

but will be illustrated wth rence
°§%‘?‘§5ﬁ¥"§&?%% using towed streaners. [0025] At step

(6028 | deab}, %4 o8 E’)pa?rw'lé 30aLndtlof H{ﬁi]te T eé}xsld%r %S rc]:e?s{ea (rJnaFB? seismic

using idealized survey data. erre
SyEmaRGt PG Yeawhisi acaeiring iseismic alata, locatiom infornativni is obmmed from the

vhAGHs %Ohlllll)hllgk @%én%noﬂmgrﬁlthygessap %Ihés%gfg%‘{gnp g‘xciu%l Ztmt agnnot limited

source and recel ver |ocations
19, deeanpip mavigptiopal(pR$ chﬁleng,mgPMgrdentgy dﬁ%ﬁolecdy@ds ftuhd :h&imc sources

; .
ahd" ih %ﬁbﬁﬁ%ﬁ@%&%ﬁo@i 511% fﬂ@ qglg%vja%r taccgrrgtlc HPS]F onérllg If)gtem that

ogﬂPté%béWe% rt}pen@ulbog d}esmswl,sﬁhﬁ voyrce Prrafse ambkhe, endire length of each
sRQEHE PRI Early B sél ﬁrrgﬁeln%rsarﬁ@ o@at?o%l 1§f%[‘r§ q}oH Is Sonverted into the

SyStenHtlc manner e Curren
logatiagiaf the pauEses and rechiyetseghichiin gaptttrhda monessedt refiyed, end §ypically

oﬁtB@t ih @fatuﬁefx‘h ?:(ﬁg é;%gﬂlﬁ%’pﬁ%/raﬁo% @40% neccllsts IPf 1- 9 af?%naée

addi ti ona fon is
[(W2Rded, tAkstept W, theinceamentay pdntaom sf atchml sundxjn data@BHécted in step 103

t The sequ intervals are
lép%’#ﬁég y se*n {h? rh(?ta Cqmrsg%ul 3?a| 59" tg r?eg‘;ﬁ‘? BIPCESHeeiRratiap-  This
cemuppicatipnpakest pla¢enduring thei thng cnt&ualv&ycc;]eﬂt ar §tegng0At THaestep of

t 3 ACqU S ti t he

cftnfhicAlog bt el Befi ¥eSp bt 4 Qe Py fesfied betow wim
rféxarrmlt@thelﬂomhm ndde. 3)f marine seismc surveys, the

ence ntervals ul typically b . o
[(ﬁﬁﬁect ed ‘g{s ttgi())npr’i & ngTEREN? s%‘?rﬁoq ioﬁeac%‘f’f ts%bémgaeﬁes‘rlr‘f"@ma“o“ 1s
gmrmgiyummmmmbﬁtelr portiens @haugh siivex ditk | collgctddnint € 103 and

. ilayent.i.on to adj.ust interval s

c{Rh0CE] ol 38 10Y 2" Bed SrB) i, Bk (B8 9ot processing location,
dlﬁ@'@ﬂh]Sﬂ@l@Mt@@@Wl@ctﬁd amstepa tﬂﬂaSThlsimcﬂ&nﬁﬁtaEgﬁﬂbﬂaﬁ@ﬂby portions, when

KLY, MR hart T B, 35 AP oS e o s

11hhat1mtuos mo Iltls eminmﬂy i nThé q:retbtrmé metodr Yal garlatial e4tnial subsurface
xﬁreman al ta col | ctlon uses dat a

11191'1‘i'n Patlon 1s (5?1‘" Wérﬁaltlon Anogleling, a ]&l rfﬁ% ﬁdncremental portion of
acprm1 ssumegl datat ']Hn:dpte&rﬁ:dqmuﬁbd liodedcEbat fidther I eheAGisélRsion with

coordi nate data for the actual
’%%?“ﬁﬁ# th§%¥8§argﬁ5ﬁ¢'etg8ﬂ9& | ocations in the

[0031] At step 106, it is determined if the curmrent cycle of seismic surveying is

complete. If the answer is no, the current cycle of seismic surveying is not complete, then the
process returns to step 102 to select another time interval and collect more seismic data. If
the answer is yes, the cumrent cycle of seismic surveying is complete, then the process

continues to step 107.



ongoi ng seism c survey. [0028] By way of exanple, but 2 7 APR 2006
not of limtation, consider the case of marine seismc

WO 2909/98y40ng. As a vessel is acquiring seisnm c BGI/EHS2004/029084
| ocation information is obtained fromthe various

(0083 t | ONi AMGitepYIDY ST defepRfed |ttatl@1t1¥1$a$ aﬁh acqtm iS YirR0IE after the
i nclude, but are not limted

oufEEDt ate ifal aepisingt sicompleteddy EfﬁlPseW@ rﬁltravgb 1865 The determination is

BECEY YSHiariSén bi'the S@IaffEdCsuBAHTAES Munfififion bfh e
mt he@; ai Iﬁabuon gn at he Sundera\/ws\t er acgllljgt |e§£éaemcs% 01 and the

acﬁ@é |sgl?safqueglll¥|y%qa§ﬁp BRRarated ncremeatally dn wisp nl 06 h eTheudetermpnation is
mhdinViBS 98tk pré R&irkOELRNn AITF ﬁfﬁésansva&"qs hé) &roSidlthofat Qg&ge}cgmsmon is

of each streaner, which carrg seismc recelve
depipde, tekoPe BIPCP BB B 5tepd O smindr tEMeiantveer féiges, additional data

adq@ieiioh 9 Gesirhblk NBerd Qiérﬁ?gc%ssa&ﬁlmﬁ% @b \ep $09. V"ﬁ*h@ Qtef&%f determmmg if
capt ur ed, processed refine i cal

nd t
adéftma%a SEEYigiteR: |13eti§ﬁlrableEﬁdilah%tdem%&@pwswahgpsyence to the
AR id prast . [ 0029] At step 104, the increnental
ortion of actual survey data collected in step 103
IOB%3lcommrﬁtééPPel&9f pymdditienaldaa asaujsitien thabis detremimedin step 107 to

beA qedtaBlePIsOp& R eS| PR tali@Bonal Naf: a&fd R ﬁaéérﬁ)pmgcggr? Sthe data

place during the time interval selecte
acqpigition Jpgatopf so ét?nﬁ*ﬂﬁm@a@n%g“@wtlpnﬁcmeﬁebﬂ ahnSpotrtetdl omothe data

pro&dsiiag lgéﬂ’u\éﬁ%a‘éﬁt t% R haht ;&aﬁlsqugxgclB%QSf g 246? VYK%M otapl acquisition

reference to the fl owhart F
equipment and jfe P@W@P"&W%qwﬂ. lshverthe dath acquisitionflecation. Thc step of

perfolHifk AAY babIS ad8IGOHR BLi8de Rt i ﬁtlllﬂﬁhérl?i { % e%w thg reference
6]

portions of actual survey data ¢ ecte In's
toghriflowdarhimF¥ated in step 104. This generation takes

[Oﬁﬁﬂc e at ghe,dat Tﬂ ﬂBW@ ﬁlbésltgglhg cfglgllleg [}Re s%ﬁr J)fnge h§a¥ idealized

tinme int ervaI ecte ncr
S"@eﬁﬁiﬁaﬂivﬁhﬂmn,pﬁ@ discensed amhemth vaderprice teesterbi0 1oy E1G. rig

[025%0 ugh steps 2akficd A, 1Wa$ciu1r9c? By rt}‘i"et 1sm$ﬁl?r%yu frea of interest.

surface TllTumnation in s enti
Ther sutfeeer data pasnirisds fhore-djenesicnal ¢ng>rchnﬁttﬁsa;xvxsgj Beuodatiaeof all surfaces

oﬂ 1l1 Fme é ﬁpfa&esﬁd’tg}ﬁag 'ir?c(ﬂﬁie L}tlfm&%sltr%t(]edm%dt%%iteaﬂ ’s surface, water

usi n ortion of
susﬂgw eated h@@m Furfage, pareétélpnms Hétnhamt salt dimmﬂrdubxtndles and faults,

0P, e 10 I A5 Mokl SEOG, Ak oy e e
statgamdr Gamesiini foordivatesurwitnk acy egivhg dei hcmzontal,l mrelyterng location,
coo?dma%%rgplh %tg%lnél{hetvgﬁlcgln&vﬁ h g’oorr] me%té hS‘{‘t {l? ?cp'ﬁltgd c):/)cl:oor(ci‘lmates are

I SM C sur
c}psemctes@memoud (1) tlteomsline @nd @ﬂ)sk-thnes edoadibatesn odshextivély,nE the seismic

e
Utehibiniteesal Thaesvetsh quamrescmrdma]m asusedbort U.Ss Geplogdital Sufve maps.
In either case, the coordinates may have to be transformed to and from interﬁa] coordinates
used in computer software programs in the processing steps discussed below.

{0037} o At step 202, velocity data is acquired for the seismic survey area of interest.
The velocity data is preferably acquired in the form of a velocity cube, a three-dimensional
grid of coordinate points and velocity values. The surface data in step 201 and the velocity

data earth model can be generated from any appropriate data sources. By way of example,
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At step 107, it is determned if additional data

wo daMBsdion is desirable after the current eyeh®260020084
dat a acquisition IS conpleted in steps 102 through
arison, of th

L er ion e
b8t PSS iREORAMR ARt fad Frlodts: a&q%@éﬁ@%ﬂe&aed. fiorm capbinations of
sddhlsoammes 4shveell lag dmalgrmﬂyslumfms@enb Hasayiandsdigmic gener at ed

enment i st 10 T deternmi,nation is
8] pe ekt e 4% SPB o e i EorprlRcon o ey aea of
imterestd ditiei aarthlmadlal fs gbﬁe‘m‘leﬂlftolnomel sarfadéedatd #dgliged inh@ép 2d1€and the
is

e proceeds to s 8 to,end. If the answer
“B1o85" B IRERE TraPa i RS T eomeaed pi v apressonabie
ap;h&xnpiaomemahﬁ:mldgm&ﬁlcmfb 1&&1&er&9& sufie® afchep of

rmni al daja acquisitionis
[@)gb]er abl ‘Q'ggt 6?‘??“2‘?”5‘ %’Heﬁféii‘taog’r g‘ﬁ/ SSPYC PuETYey s eepergtgd. The
1dehhzedfsbm152 Hﬁmtcomﬁn&b G)oramai[eQﬁﬁ?ﬂ)r Alisnsit efurdeOfhd radiver locatlons in

a acqui at, i g determined in ste
aio'g *{1‘83 tféc’a SPEEY e 511 él?bf» Freidesliztil, PIRIBIDE SBRYAY Rt Wealized
acquigitioil geomatry smthahé ﬁlfuli’ﬁ%d ahcﬂrefch@erd @bs’itxorﬁﬁﬁhlh $dgula®Brid constructed
% S9 Ee deci.sion and instructions nust be
?té?}é‘ﬁ-i 9SSRI PRI At & processing | ocation back ,
[0030] t he. Batvay afexainpld, bdhot Fiahitatian aRé Weslized Surtlé\t dhta in the case

ui sit.iaon [ d its acconpanyi
of GO e TR PGo Ao CHUBL G SR vessphgonfiguration
dsth e [Peffect daRIrhenspexdecbhyot ABErnichl| Rrfad dirkdn®d dpacttpl fnd no streamer
a %u|5|t|o further escrlbe bel ow with reference
feta& 'A% Of fhaan H@F fhayigaten ata6w01t 60@3}1 e thestaring and, ending locations of

eﬁdhcswn Iniaé Tof fReseeRi theadiuthTihd 8 15k Qﬂd Q‘fe sai® NRE BfdcBBn along that
subsyrface illum.nnation, di scussed above

d
a4y @Fevleféﬁ‘c@n 1garation fatayyoyld mejude the num&aersé]an%tengtbeﬁstreamers,

tl?eoﬂpacﬁgrtfe&ﬁ&ndﬂﬁeamhﬁ HeOspakifg YeBleeh MBcehRlsS Hlofig SHY ¥@dhmers, the
rea of interest he surface data conprises

dtsweeebeaw@ﬁe‘? vzl 2pd e apyich wateniand Hig disknce betwesnghe surce center
afid the $idt tre@srs, of i nterest. The surface data may

i nclude, but is not restricted to, the earth's

[W41F ace, ANasten 205 gax tzace illypipaiongaedeling isapplinddto thyseismic survey

aR@NisERNBe 9D chrtl R08S lgenc¥@bd indFR200QHNHR EdaRzed® ey data generated
faul ts. 0036] The t hr ee- di nensi onal coordi nates used
in sep R4 aFhe Ty rtrace illepigpEonamadelingi is 4Pplipd usingnidealiged source and
r&é%ﬁ%baﬁi&n@ﬁloaf i@ Ritio 18 tidn. ARG eXarpI¥] il Shd d3Se of marine seismic
hori zontal, or lateral |ocation, coordinates and z
syveHsn et jource dpeatieny could belapthe, cenisey off thattewedopirgm artaysand the.
r@eﬁemosmmi LEA 88 R ceftBRDEThd pyd%ms&smgg it} mettlsksed streamers.
in-line and cross-line coordinates, res tivel
The dats @pqyigition logatipayvouly befmares V@luylmgtth@sayd lingel foy the towed airgun
aﬁggra% RRLGFeRIRRRR Wl real world coordinates, such
UTM (Uni vérsal TranSverse Mercator) coordinates,
[@ézhsed ofheU. 18y  tTags] o@ﬁmmhthSlere@ﬁlln&psenerathﬁ adeahizad subsurface
11ﬁﬁr§§z}tlo§1hﬁ3r W&r&)‘n‘[ﬂ t}t@X&uatl QuiGrhEeP B RaIEE e idealized
an nal® coor

rominter nat
subsurface illumination generated may mclude but is not restricted to, such measurable

seismic characteristics as subsurface fold; offset distribution; minimum, maximum, and
average reflection incidence angles; minimum and maximum offsets; and subsurface fold for

near, mid, and far offset ranges. The idealized subsurface illumination can be presented for
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used in conputer software progranms in the processing 2 7 APR 2006

steps discussed below [0037] At step 202, velocity
WO 3es@33™0acqui red for the seismic survey area PEI/US2004/029084

interest. The velocity data is preferably acquired in
cbhl@alfaﬁVdThﬁlfl ysis Meir@CéﬁpYop?ﬂdQeconﬂnﬂanBﬁ %f UABAT s%gmrfa]gg tlnination
ace

coordl nate points and velocity val ues. The sur
3{ in step 201 and the vel oc:|ty data earth nodel

[0®43] be geRrgz.at g af rﬂawcﬁdw dBRALAR" r
U of_,exampl e, 7 APR 5508 0 g%%sﬁ% ;8 cofiunl Bhting an

@@E}%Zﬁdswabww&m@ﬁs Hiserssedtabove with eefetgndeatoestep 104 in
Fa@di.vel ocity data may be generated from conbi nations
% such sources as well |og data, Ggr avity data,
[Wddheti c Ghekp W theeinsismentghpartiop (Y 3@Palsursese gat2 08 optionally
dB@n@&Ht IT ieddedry ifer G8RREALREn iR fsteh MO3SEIS Guaidk dﬁ/ $¥f the optional

rea of .interest. The earth nodel I's generate

C?‘P?B‘eéﬁh?'f n-StepfRabelovy i sufiriont fartthy communieation e step 303 below, then

dectinator yaglndtde a6dtdalyed i n step 202. The nodel is
‘?‘HE rated to provicde a reasonable approximtion to
[ geol off %e%%qzugleﬁpﬁo’laﬂy fleramated survey datarfuamy step 8@ are optionally

cOMPREkd A nééeﬁﬁryz%’cohﬁ’tﬁﬁtdaﬁﬁfjuﬁﬁép ﬁ%ég?%@ "Qdte ttha(t% 1f the optional

;Selsmc survey s generated Ized surve
6%\’?‘3“%%?‘?% 1 ahaye ds ﬁsfﬁ@eldafpaﬂfecnomem@w@ 810311$;C3303ahfdow then

ERERENEH maP Gt a ! 3
cTyﬁl Csal § a?t he'b?ﬂ%gés?azr}é rStépnrqu"ap Bﬁmgregél%n mietlod Yiay achieve

C?ra%rﬁfSilol’eﬁ“"sa%fq‘l‘.ﬂpsq"t“?’é‘ﬂl}'g"@dﬁeﬁplynwcl*iytahelabbmoﬁ%reamdkages (for
eXase, WeA BCONE WHIANGH bk MedhsE LR e &‘rtpgigp%fhseéga i % a1pf1)1eve data

straight lines and uniform spacing
CUIRBIGISIQN T2y imetcesst off 344 .t Fhpssrcompissipnl eatios zesle &undes;afﬁcxent to

nedfé typicd Beusl 38Gey &ta v1g§£tél£]{% ﬁmcﬁn«%‘éﬁ Xf%iﬁthouq GLYSESon.

@grfect navi gati on data an
[QO8AK i gur oAt éﬁqp 3¢ dhe pptignaly Qﬂ)amecswéaquyedéted’torﬁfmp 302 are

c&hdRERE to ﬁﬁé f ?c?%%ss?ﬁ%_ﬁagﬂﬁf s SRACHII analy nd t\?\xg u(f gar ﬁlgfuagmna]]y

feathering o navi gat i1 on
C?fﬁ@ew@fswwgd%@fe @mkrnlgy Icgtoam:uoatsd meﬁng &aaad:lhe S@hinuhlbaﬁﬁms link or

f S e a
}fg aIInFeprfelt ngﬁ Yll%)r/rél(a:{ullﬂag% T lg.%&n%)ﬁ e Siﬁé g%nera.?ﬁéacg getp generate a
ugigysf P 5A0 Alei foneaghsail hmlndhq mmmlsmicesunmmmxmfﬁnzamlcb possibilities

Of ﬁ'@l%tch ﬁHﬂ %({g %&%ﬁ?ﬂe& heTﬁB?f‘ég’F}g CB?B CS tfﬁﬁlgﬁgﬁggrs?zteh%:ross a

s aC|ng ei vers ng t e
S?dfflb‘le Bn ¢ranopsion usuadly vessires eltacroﬂatahbcmamma coepteasion.and

(00871 St A p RIS B AL S o U Clre AR, EREMILEE i near
repbtiap. qrickls ernugh ithad anatherivgcls @if snﬁlbac.qursmey magrtﬁaanaly@d:m decided
u;IBJé';é a%grgg gt%ir gglgeeﬂ' a eaplg B?élre g\{héla tﬁc’et S§R§¥ 8(311@‘6641} 1s-|sit|1g ip 51‘7 seismic
suryeyaeea. | | um nati on rmdel ing is applied using idealized
[0048)" C€ a%{ step 304, the communicated survey data from step 303 may be optionally
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.
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recei ver |locations in a data acquisition |ocation. For2 7 APR 2006
exanple, in the case of marine seismc surveys, the

WO 508/053940 Ocations could be at the centers of @B?ﬂk%%z%s-&
airgun arrays and the. receiver |ocations could be

centeys: of e_hydr.o hon arrays in the towed
[0&)? amer &>t tﬁ]ébga’l}‘% %EE&‘&% FPRTEsed syMeYBeir drase sign 305 are
optfonally fefdrﬂﬂttétg ift ie€essatiy| tolal fﬁﬁﬁatfceﬁlpﬁtnﬂ?e wanedd s%ftfzvgﬂérbemg used for
ne ar 0042] The ray

o et EE e g B 1R 00 BFle P 166 vitefSaf i GErional eformatting
isto bﬁbﬁtifnaﬁlfb' duplicatsiin &el RmpLRE sinffl&TonGRETPEYitiche B el RistiEsources
'g‘ff tual s sur$ Cn"F t\l um nation. The idealized
BERYFSBeVFY P8 fon generated may include, but is
[0061] r est IRIG! 86k 4 BowsHagtieSR Y Mbther the QﬂeEB}' generating an incremental
chara terlst{)cs as, subsurface fold; offse

PRfieR of Aita! SHOSURRSR THumRnatiaR dhsigcusssd ab%e‘f“élgéeference to step 105 in
FI®fil ection incidence angl es; m nimum and nmaxi num

sets; and subsurface f ol d for near, md, and far
lo?f}ﬁ{"set r ¥ Fhday Hach illymination anadeling is #nplied Heing die 3D earth

moad] ébﬁexﬁfe@ﬁﬁ@te@dZOBfo FIG10 atd Ath\RR RNl YorRRY R33N dQvey data
PCT/ gJSZOO4 029084 conparative analysis in any

collspied ot tep WA EP-at i on of idealized subsurface

[dokjum natAtQstep 4525 Bh afementdP poltiof lodly of dcﬁxaﬂstkﬂ%Qﬂf&mnatlon is
descr| bi ng] f urt her_ the st ep of communicating,

BINSEAELTR Hle 1Ry Fragediumpination madeling of ggp AR aThragwrememal generation

oflAchial SRRG AR ANEnhdR hales heR T8l titheSthEMtoRRE of Hne sE Erﬁic aﬂ:qulsxtlon
[0044] At step 301, the increnental portion of

Pasiblre finerthe enteratio £anitelon in the samparagint pftlrnwetb@;mxy incremental

pb1fibn 6OBRAN 5 GHy ita {sDeFgRBIRA mla?elpqw.o, obeiE 1t hﬁ%e detual Jm%surface
optional conpression in step 302 belowis s i clent

llkuarm%tﬁe BN NPE LM Mpasuible pseauic (Rbp@gerigtiseras generated for the

1dé§lﬂe5§$3sﬁﬁadﬁﬁurﬂi95t1&eanﬁ QEEIRA W sté) 0}9)%511 Fits. BUAR a%ggl’ subsurface
the optionally deci mated survey data romstep 3

iTyptinasien| ey be girsprted §ucomprratiye analwyis) inf &y mmmmeccambmnon of

aérﬁh1§ﬁ1ﬁ9rf§§8$nmﬁﬁ£twﬂd1%}%§ that if the optional
decimation in ste 1 above is sufficient for the

[W83uni catt stapi 4Q3sttb‘p ingeménstlonprtioheef actusipsubssfaon ilayination
gdRtatEin Q%B 93 ?sr &i:rpen%e@%j We?;r%t?élyc fed %c‘?&né‘ﬁ%tl ngglgns of actual

rray achi eve ression rati os appr oxi mat
subsyritase cihanmg/tlcewa ushthe astipl swbserfasg dRergimatiqnf mnerated in the current

C S h@er&wggﬁn dé’%q%gltﬁg e &;@ehﬁﬁ% %%glgtﬁ%]?{e%@q fesults generated in

alf pravipys icyclex b 8tepo10236: 105 ofHdSe 1¢ o e@salmubsuaﬂamélummanon is
aﬂﬁﬁ@edfnq Y ?&néy;uﬁthﬁb ?Jlltdlsi)ﬁy and analysis.

[0054]) FIG. 5 is a flowchart describing further the step of determining if additional
data acquisition is desirable, as discussed above with reference to step 107 in FIG. 1.

[0055]) At step 501, surface-based CMP coverage displays are generated for the
seismic survey area of interest. These conventional CMP coverage displays are well known
in the art of seismic processing.

[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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transfer typical actual survey data via satellite 2 7 APR 2006

communi cations |ink w thout decimtion. [0046] At step
WOZHH/038HE optional Iy conpressed survey data frB@T/g5w94/029084

302 are conmunicated to the processing facilities

stepad0Iwof IFIGnal yzecdnijaradiat ahedd) @oMPirisondlchry be CASTRIL ec%%ﬁﬂtatlonal

a ar.e preferably.conuni cated, usin
aﬁ&i?‘ Y‘ﬁ/ $65%8Whlag 8n c%j“h GEISTIC PIPSeSFiRge fIPREE . PIPESSYing, pattern
rmgmnm,smammlysw,roreyy ememmétﬁocli kﬁt?vxﬂ:@ﬁl%zﬁ{ Oﬂ%i@ﬁlw pr&eeksing.
ener a e for each sai ine in
lbﬁegrmr | né?étg g?n?c & PE&V“&S‘CH POy Tfase cperage are identified from the
cpwpdisbn bf surfase ca}’éragds amsidedliped £l RtvaDsubsircOIRERHELA B step 402.

sferrj lLes of this |ar Si ze across a
GSAL! 1 AL e Lt S i, bsd
whather ateasi afansutfivion Sld?mﬁoe%v&ﬁlge z{r@Qil@Kﬂlf iedn@ s&EtSb?nﬂ{thé’ answer is
0] survey. agal.a.ale pre er ab comuni cat e I n
nﬁeﬁa%) Fu?{flgxg cqtulsmon a%esdligp,ythg?] 6}EFgP1r°F€ﬁétpr°§ﬁ?ﬁsH@rSte@y5<9|5é° shd. If the

angvler Islyes,doubes i latquanmcmay d&s&eanﬁénytw&océée Gbrdﬁﬁdeshtls} BEeF 506.
e survey

ni ca e field, and
[@éﬂrgrrent‘&&qe |6I ePf?c‘{"Sﬁ@c’gt@]"ﬁﬁoc?g@Lﬁo\}é’&F K3.6a. [0048]
(00605t ep 3104; 6tihe ﬂbm&mmdé‘sag&ﬂgfﬂlﬁhéeﬁedfé@oﬂ; e%hﬁl hERBny desirable
ec i f optiona

1‘ ] ted
a eg""“m{ 2 ach iogna ussgtgg{%e ""@;Sﬁsfeawo s B-‘%U‘ilﬂét l-on

[00s1Hone  Atutapuagh, nevt anrmldatal DO detEIMRERE cortrddt Bk B&Eé&ﬂlmfﬁmem
I‘OXI ginal data i s not

0o
Sl%bélé%bcgr OeragFH Pgmﬁfﬂ rnsstespt %(g qf%lﬁ(ﬁ E’peep@fqn@g methygd Apfletaymine the
new eprva0data isherget iilmihitiontealy6is) d¥BrRIdd by ﬁﬂly%gcﬂbﬁ 2de fully

: tlonaII de- co resse i f optiona

b%BWpf“gtc’s"é‘ﬁ "ﬁ% t@‘lto B g dét‘fo‘if’é“ edeserminepiy FeNsEe Dy tracmg or any

n@ﬂ@ﬁkﬁ@ﬁ?ﬁﬂhmmsgwysree&aﬁéo{ P0adhgAt step 306, the
survey data fromstep 305 are

onal I res%egl
[@S i onal | ' B’fe t eged ; of F?é&eé%ds ailymingtipn, apadysisas described in
Campipits [0).8. Wafeht Wppli&EbA VRS lbﬂBS‘QSSJSQFLr% H@H/E@M Survey”
trac Lllu%atlon nodeling in ste el ow. ’
disﬂiséeﬁta (o) Pafif?fif‘??n‘a?th‘?‘%'fsér'ﬁﬁbftd ﬁ@g plaprjng g seismic survey based on a
mdUd S arsubsuktaye ﬂ)ﬁﬁiticﬁa&ﬁn]br%lﬂghé’en&‘aws QSmﬂtwlﬂﬁlhﬁc{h (tha seismic

osnél ons of the _seismc sources and recelvers
Fela FHIIehandrateyery pestiqned | iw selected lecatipnswyiiamespect to the

md&éip]lidrﬂahﬁ@lgfrw triveip fedig tlﬁ:t RBrce o BRI 18 kb thtePropagation ray paths of
Ort ion of actual subsurface

Sq HEFAS GHIOS (i80S SOMeAHBSAons (dvtarirénseineetions of emergent
pSihte Bt VkIBh tay pathk acH the [e% ﬂurﬂce ?Jlﬁ)ﬁ'u?goxl-ﬂecrn@é SMnaaCs%Rsurface area

%Iumnatlonrmeln l'ied usin
et Y& rancerRfed: pnd w%aéﬁlsmlceur\zyan avhidhereceiver positions are

cdrbéitaiEant Me LBEdtich® Whetk (RE EMBgeUoNRY alldofcentrated. Additionally, to
improve the illumination of a subsurface target of interest, thé preferrea method further
comprises utilizing a model of the subsurface to determine surface locations having a high
concentration of emergent locations of seismic signals reflected from the subsurface target
and positioning seismic receivers at the locations having a high concentration of emergent
locations.

[0063] At step 602, ray trace illumination modeling is applied 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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collected in step 104 of FIG 1, [0052] At step 402, 27 APR 2006
an incremental portion only of actual subsurface

WOPIYRPHEt i on is generated fromthe ray tracePCT/US2004/029084
i1lum nation nodeling of step 401. This increnental

degtermeined inOsnep 601. artetay trﬁdébﬁﬁiﬁﬁa@&x hbdeiifik ga;el‘a%} g subsurface
eal tine_no nltorlng he seism acqui si ti ?]

ll?u&lg?tbqn corrgsnopding fthg ddsa ISB'PF“Efa‘I’F ijamigtien zmd théactexh pubsurface
1lamnumonthséusw1 &b stepe 10£%hd | 13! ERORLLy, Q?rPIIGO? OfThF follow-up

%SL{A sltfaﬂée% data |s being collected in
ghrace LPusan Qﬁﬂ’é?fF'fta‘é:efor icomp#Rtive P’éﬁﬁ)’sﬂﬁaw 3By tappropriate
cerabinationect foledW-ap Seserfice iIfdhaAfhWidphlé CS as generat ed

r,, the idealized subsurface illum nation and
[(g)%gl:ussedA ﬂ%?@p thpewisHIvRY dpta frommstep 694 taresgomsuimicatetiaa the field.

The hewrsmaty @ita Gad prefRrablyefiHifkatddl in GOIMa %{n{ a?ﬂ él\}{gk]y enough
tklaF ny a p%ﬁgrl at e_conbi nati on of actual urf

theingst i© Eﬂf gcqu[sg@gglnambegtnep/hﬂgghe tshefey equipment and

atcomipeRERg BorsdQENdrORiNah tRGENAlC s%%? Wrehace illumnation
402 is appended to the previously

rated,in ste
l@gﬁ r at ed™f HeR égfgﬁf‘ea{mﬁ’éﬁr 'Plsé"rPSIQ?rfmidGuépl to sglgkssamothac equence of
tifve| ARt deihg ddoaker b &Qﬁ@@élsxﬁi&bﬁi’\fegl% madel'fh tﬂaa nf' ﬂ selsmlc

enerated in the current cycle of incre

‘g’é‘lfl‘}?@ﬂﬁ“gﬁ § ey datg detsrrpined instapOhat i on r esul t s

WEBE' at edrtul, aftdrlanpk

O N, e Y OB 5 e s o
neas 5eah HEG cPMParisep ofridealized @’H’cﬂcélaf dlumitiatipn élyplwscbf illumination results
RRbdS fectil d
furt her Fhe gt§ g%ghﬁhgn%a? é#asriﬁtﬁ} ng 9)’}%'?1 gf ?a $% mh%giamn analysis,
thﬁéa‘ﬁ‘i“§l SPVSH 1§ @nepleed Ipfild accmsﬂmnsw@ﬁ:emechwme thei fefsmic equipment
aﬁcﬁﬁ&Bﬁ&BEx@:ﬁ@p&E&ﬁeﬂ-QZvé {herlefs:knlé- sur['gpgél bebausd egp ﬂ’ ‘asquisition

sur f ace- based cover age are genera
analysis agd idgtﬁmn@mwwa@naeﬁ communtce%mnearﬁqésme
gmvent i
(BT ot o Houfd bt GREIRA Dl PR Tinf Rl  SOBN aefegtion of
SRefAfic camRadimentyliod rihlaysveg@me rapd ¢hiati mngera)s Gﬂﬁgesi hedifications, and
altet@RhEZE Fhe (?H.I?&Q{l Erﬂﬁ&dlﬁ“ty{%n%%trﬁa%g ugffcggxrd%g ?Mc'h_ﬁ %closure here

ray trace 1l lum nation nod
withowy departing Hemuhe S@@bsﬁrhbamnhbri uﬁhmmcadmggtenmpabmdhé}yfore is

jn. 12 APR 2

87580 555705 bt PERBOb AP BEORIEY T ste Bf Feietengon e wo be
dejgranined pplyrbythe Ws@d@bmpamdstwse@walebs vi sual ,

conmput ational, analytical, or otherw se, and can

i ncl ude seisnic processing, I mage processing, pattern

recogni tion, imge analysis, or any other nethod known

in the art of seism c processing. [0057] At step 503,

areas of insufficient subsurface coverage are

identified fromthe
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conparison of surface coverage and idealized and 2 7 APR 2006
actual subsurface illumnation in step 402. [0058] At
step 504, it is deternmined if further infil
acquisition is desired, based upon whether areas of

i nsufficient subsurface coverage are identified in
step 503. If the answer is no, no further acquisition
is desired, then the process proceeds to step 505 to
end. If the answer is yes, @ﬁﬁiﬂﬁr acquisition is
desired, then the process continues to step 506.

[ Msdpintt st ep 506, the process continues to step 601
of FIG 6. [0060] FIG 6 is a flowhart describing
further the step of perform ng any desirable

addi tional data acquisition, as discussed above with

r ¢f eA eiRod for 84i8RicldeGuisiliok! Gmpkisiddd061] At step 60 1,
new survey data are determned to correct the areas of

s3] PhizeS M A R A OB Sick RAd vo ekf rforming the
data is targeted illuninati lysis,
oSellqipe dlsiag eich ol eypeqees phime fiyak dhripe  pfiplg survey:

Alternatively, the new survey data could be determn ned
by reallesting araipcrementah gomion gf getupksurisy deitowring date laequisition
of seism c processing or nodeling. [0062] The

pr ef @uipnemat hdata aéquisitigetoedtiod;| um nati on analysis is
described in Canpbell's U S. Patent Application No.

10/ 1&mh@Sicatinbahé BicBin A P finCeiacul éﬁ@‘)’efy dat£HrSQUAS 84ta

above. The preferred method is a nethod for planning a

S€l Sﬁqﬁisﬁw’n\’igé’atf‘%ﬁ%g g 424 ?oceg%?ggiocgtfiona subsurface :

f or mat’i on, ‘conpri si ng géhera Img a conmput er simulation

of a seism c ,survey having sourceg and receivers

posi SSPEHUAR R inGEme Porieinet aSiial stshLpced fidinafian ppige the
nodel ; performng ray tracing fromthe source

| ocairsawntad pesionsraf actyl spagudataranday pat hs of

seism c signals emanating fromthe source | ocations;

det eappending thedoaeimental pértienef gamd] supsmirfatsilbimindtionhto pagviously
pat hs reach the earth's surface following reflection

f r ongehefadibpiriigEsorac®al sudburfitk el @hinafbereANFENIbI A Q6 intervals, to
and designing a seismc survey in which receiver

posi i.i t: At | ]
Crror eIt chERR PR Toc Hiplshth OB B heldif
improve.the illum nation of a subsurface target of

i nt P68t he preferred method further conprises
utilizing a nodel of the subsurface to determ ne ) ,

s YeterrringiE addiganal atp asguisitinn ghdesiable by cpmppisongit the idealized
energent | ocations of seismc signals reflected from

t lnebsmibsunfuagratioaragéd the aetuil pasitfacmillngisgios ninghe data processing
receivers at the |l ocations having a high concentration
ofocatten,ggdt | ocations. [0063] At step 602, ray trace
illumnation nodeling is applied to the seisnm c survey

ar e ‘ ; : . o

o gli)eéfb?gﬂ%na{%é hganddiiomd @gtatggcﬁl%%ﬁgﬁ HefoRt tE BRta2luisition

d"the new survey da

equipment leaves the data acquisition location.

2. The method of claim 1, wherein the step of generating idealized subsurface

illumination comprises:
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determined in step 601. The ray trace illum nation 2 7 APR 2006

nodel i ng generates foll ow up subsurface illumnation
corresponding to the idealized subsurface illumnation

and the actual subsurface illumnation discussed in

steps 101 and 105, respectively, of FIG 1. The

foll owup subsurface illum nation can be presented

for gosshngaidbeathanodsisandn any appropri at e

conmbi nation of followup subsurface illum nation

di spipp)sng fay0est iluminteqn B0dslinghusingthesl ¢arth made ahd thm

step 601 are communicated to the field. The new

sur vidyalthet susee dpaef erabl y communi cated in near rea

time, that is, quickly enough that the next cycle of
infill acquisition my begin while the survey

equi pnent and acconpanyi ng personnel are still in the

sgi sfiC r . L r —
o STafmbibY Bt eRleR2: yhitEibe fop BF GehcPlibe (5 cLBLIORR comprises
tine,interval s durjng another cycle of the seismc
surv@?mﬁﬂﬂmﬁéP#@Pﬁ%Fhe infill seismic acquisition

using the new survey data determned in step 601.

[ 006&TtermHuing vafocky datayanshgenergting a dBorarthanedel using the surface data
acqui sition found necessary through the near rea

t lan@ theorgpaitysiata. of i deal i zed and actual illum nation

di splays of illum nation results and made effective
through the near real tinme application of targeted
illumnation analysis, the seismc survey is

COMp} ehRfod! dFclaith 1?%3&% fhk %Eaii?ecps‘?ﬂ\fzeg/r chﬁlﬁxr L8idelfzed source
sei sm c equi pmrent “and acconpanyl ng pérsonne eave

t he seisni& survz area because the infill acquisition

afaf JREFLCL joqatpus gﬁﬁﬁéf@?ﬂ?ﬁ%?ﬁ%&de and communi cated in

near real tinme. [0067] It should be understood that

the preceding is nerely a detail ed description of

speci fic enbodi nents of this invention and that
nénthemstlodarigksn 1gediefeirctieiactusl suavey datd ¢commprases a@saltsource and
t he di scl osed enbodi ments can be nade in accordance
Wirgdeivieh @i s g e@ndlc siveyiout departing fromthe

scope of the invention. The precedi ng description,
therefore, is not neant to limt the scope of the

i nvention. Rather, the scope of the invention is to be

detefm ned .onl y.by the appended.clains and their .
e DA PR STy VB R oK R B PR AR 4 ogons of actual
nmet hod for seism c acquisition, conprising
survey data comprises:
selecting a sequence of time intervals that span the seismic survey, and

collecting the incremental portions of actual survey data during each of the time

intervals in the sequence.

7. The method of claim 1, wherein the step of communicating an incremental portion of

actual survey data uses a satellite communications link.
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5 generating idealized subsurface illum nation using 2 7 APR 2006

i deal i zed survey data; performng the follow ng
during each of a sequence of tinme intervals during a
seism c survey: collecting an increnmental portion of
actual survey data, using data acquisition equipnent
at a data acquisition |ocation; conmmunicating the

increnmental portiaqn of actual survey data fromthe .
dd ke Tﬁﬁ‘é’éd’gic i o HPPISELEE 3i5P0 2 SORHURIGHHIBE a1 Hlcignental portion
| ocation; generating an incremental portion of actual

s @bs¢indlgpevey [datarfurthericomplisésig the i ncrenent al

portions of actual survey data; and appendi ng the

i ncr eneomptesgog thedncremeatat patios obsatudlaamey datani nat i on

to previously generated portions of actual subsurface

i1 T um Rafinfihidati@gnuR @WipestSed §uifey di£laMal s, to 15
increnental |y generate actual subsurface illum nation

at the qda ﬁlggﬁlésgﬁlg%ﬁé ébgnqlhx‘ﬁ%%& Q%geg?(?zg%r mning if

addi ti ona cquisitron s | e by conparison
of the idealized subsurface illum nation and the
actual subsurface illumnation, in the data processing

| ocation; and 20 perform ng any desirabl e additional _
d&t Ahapgtiodiofcliimye bewsin the sigatod a geamusicaiipg an incremental portion
equi pnent | eaves the data acquisition |location. 2. The

mef hadalchrnely aiata firthevengpirises he st ep of generating

i deal i zed subsurface illum nation conprises: 15 2 7

APR 200Q6cigriag aid ingtemen@] fatibh ofMBded] ;su@egdaﬂapl ying ray
trace illum nation nodeling, using the 3D earth nodel

and th ?m&ﬂ@%ahﬁg eS&éEf‘fﬁ&fecfj%\trgeg BitadandNe met hod of

claim rern"the step o nerdting a 3D earth

nodel conpr.ises: . determ.ning surface data;

det er ni’fi &‘r'}?S‘PSé}?etSPnHBWH?atS‘ﬂE}“&%Vn@%ti ng a 3D earth

nodel using the surface data and the velocity data.

10 4. The nmethod of claim1l, wherein the idealized

survey data conprises idealized source and receiver

| d8atheomsthpdof tlaem § ewberein theisteppf a Bomiugicattghadinofemental portion
claim1, wherein the actual survey data conprises

aof bethals0ives |arfdrther 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.

12. The method of claim 1, wherein the step of determining if additional data
acquisition is desirable comprises:

generating surface-based CMP coverage displays;

17



10

20

recei ver locations fromthe seisnic survey. 15 6. The 2 7 APR 2006
met hod of claim 1, wherein the step of collecting

increnental portions of actual survey data conprises:

sel ecting a sequence of tinme intervals that span the

seism c survey, and collecting the increnental

portions of actual survey data during each of the tine

20 intervals in the se 7. The rre hod of  c] ai

1, wherCRTRAR RGNS SBaGr KSR ESoFES ielayachg eliged Subsurtace
port| on of actual survey data uses a satellite
conmuniidemingtien,|and the apguad sybspfiedtionimtiommandnet hod of
claim1, wherein the step of a comunicating an

I ncr enmeddnaifyipg ateaoof insiffiaehtialbswtiice @pvelagafrbmrthdresmparison.
conprises: conpressing the increnental portion of

actual survey data; conmmunicating the conpressed

survey data; and 5 de-conpressing the communi cat ed

SYRV T | j "
S”Ep?%? gD o2 clai T RS B o 8 forkormMIPR S fhchiife additionsl
a surve ata fur.ther conprises: decimting the
%@té W%oné‘gt?l?qrgﬂmgpseéct ual survey data; 10

conmuni cating the deci mated survey data; and

de- deciapplyinggay Hece Blyminatioaraercling vaips iher 3D earth mygel and the
nmet hod of claim 1, wherein the step of a communicati ng

an inc ri@alﬁmcbwrwddt@mo gaferate hestlsulssurfaeyilldatimatfonr t her
conprises: 15 reformatting the comuni cated survey

data for ray trace illum nation nodeling. 11. The

met hod of claim1, wherein the step of generating an

Inqrﬁﬂ@&kﬂodra%faﬁm %ereﬁ%e@ﬂe F‘géﬂ'&éﬁ}ﬁ aty n%%g%llﬂgéh@iﬁonal data

conprl ses: applying ray trace m natl
Si @Slho urgheearthr nodel and the 20 i ncrenental _
F? %1f fu%rflpé?flsVey data. 12. The nethod of claim
1 wherei n the step. of determning jf addit.ional data

acqui si?PPlyig tgrgaaegllll%u@tl% Aplysieto: theyangay ol insiTicient subsurface

surface-based CVMP coverage di spl ays;
coverage to generate new survey data.

15. The method of claim 14, wherein the step of performing any desirable additional
data acquisition further comprises:
communicating the new survey data to the data acquisition location; and

performing infill seismic acquisition using the new survey data,

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 receiver
locations in original source and receiver areas, respectively, in a data acquisition

area to generate idealized subsurface illumination;
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17 2 7 APR 2006 conparing the surface-based CW
coverage displays, the idealized subsurface

illum nation, and the actual subsurface illum nation;
and identifying areas of insufficient subsurface
coverage fromthe conparison. 5 13. The nethod of
claim 12, wherein the step of perform ng any desirable
additional data acquisition further conprises; .

appl yi f9llecspe aetalesopirae anl seei Veh lasalivnsi dygng ShengIsnHe Swmey;
earth nodel and the idealized survey data, to

gener aapplying ray bisce illaménation umddeking ora datg pogessitigdocation, using the
nmet hod of claiml1l, wherein the step of perform ng any

desi r at@akgddideiand adcetlat Bocah@ud geidraw® atnl dubsurface illumination;
conprises: applying targeted illum nation analysis to

the ar gag ifnindBsificehefbs R Wbl aaE inGRYLIA0EME By comparison of
generate new survey data. 15 15. The method of claim

14, wherein th f.Rer ' n [ . o
adai 1 oo g TR BRI SRR itumination
comuni cat i n&;l the new survey . data to the d?

aoqui S KEIRBRITNRECERY SHTCA TofYa gros HyPTRFEY
acqui sition using the new survey data. 20 16. A nethod

for il linswhicientshbswsliare envierager i near real tine infill
acquisition in a seismc survey, conprising: applying

ray traegeaiihg theiabaté sepswitlethengwussureg and eedeiveedresosubsstuted for
and receiver |ocations in original source and

recei Veke GiAAR sofRE BRS Fdc¥RbYarchd) rapétaivalyacqui si tion

area to generate idealized subsurface illumnation; 18

2 7 APR 2006 collecting actual source and receiver

| ocations during the seismc survey; applying ray

trace il]lum.nati on podeling.in . a data.processing. .. .

| g msihod b AR maforSonifingof et (i PrBOBR) afuisiion in

| ocations to generate actual subsurface illum nation;
deeiemig YRy, CAIBPAFINET ent subsurface coverage in near

real time by conparison of 5 the idealized subsurface

i |1 um mppiyorg mpdrathdluadnatmn sedediug iisiog iddalizati soatdeang receiver
determ ni ng new source and receiver areas in near real

time thadatieR$ mesitgitasourb®and reSeiléd 1fiesYesRbidwdly, fta ¢enerate idealized
cover age; and

subsurface illumination;

}tig*getpgtrﬁog’rect for the

collecting incremental portions of actual source and receiver locations using data
acquisition equipment in a data acquisition location, during the seismic survey;
applying ray trace illumination modeling in a data processing location, using the
incremental portions of actual source and receiver locations to generate
incremental portions of actual subsurface illumination;

appending the incremental portions of actual subsurface illumination to

previously processed actual subsurface illumination;

2 7 APR 2006



repeati ng the above steps with the new source and 2 7 APR 2008
recei ver areas substituted for the original source

and receiver areas, respectively. 10 17. A nmethod for
illumnation nonitoring for near real tinme infil

acquisition in a seismc survey, conprising: applying

ray trace illum nation nodeling using idealized source

and receiver . |l gcations in original source_and .

recei vEFEIPIGRgE 3.21@@5%@ ide@ayslmglgoa SSRGS ffaRriestion of

15 subsurface illum nation; collecting increnental

por t i omssuiiciens subturfserieaveraga by cenpprison df deaitdedived subswgiace
data acquisition equipnent in a data acquisition

| ocat i dlilymiaariomand the astealsubsurface ikyminatippl yi ng r ay

trace illum nation nodeling in a data processing

| ocat i @BierHMiRBndSourédUilda8BIH e linB®fdridesifab®f dA& hdtalsition that
source and receiver ocations to gener ate 20

I
| ncr emephale (BOhE Iilgﬂgicq)ént @gﬁsﬂﬁ{aces&b%w taga
i1l um natron; appendi ng the IAcT ensntal portions of
actual sybsurface.illym.nation .t.0 revi ous) .
br o es SetoRunG A dssieblf paBacTirlifh REFRERIE Y sbavergigps with the
2006 determning if additional data acquisition is )
desi r aew spyice@pd Fesetvebhnesrsubstiiutad fordhe ptigisplsource aad receiver
coverage by conparison of the idealized subsurface
i 11 um riats, oespactivethbeface thaldatdeguisitiao equipnent leavdsaing data
determ ni ng new source and receiver |ines for
desi r abkguisiabaagaqui sition that 5 correct for the
i nsufficient subsurface coverage; and perform ng the
desirabl e 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
equi pnent | eaves the data acquisition area. 20
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