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tic waves to | ocate m neral dg¢posits such as hydrocarbons, ores,
(30) Koy D@t her mal reservoirs. Banighew| ogy al so i s used for

aeol O1184&15 pur poShly 1R60BBDbt ai N U§gol ogi WBtklindgrmafiane! saarck tsperk or

neering. Exploration seisnology proyides data that, when used in

WRCAppR Bt M NidB10 IORE IcoRFORATRNA|USAB], 82840physi cal , borehol e, and geol ogi cal
, cathm@RdeMﬁﬁfmmmnnuum about the structure and distribution of
types and conte Mjst oil conpanies rely on seismc

1(7 I Yfé%ﬁo&o%‘ég.,@ ;bégﬁﬁgv:’ﬁghﬁgl ing exploratory oil wells.
ite t ﬁne m@I(BSJ]SEY aten,i|S used to map geol ogi cal structures
er  Michael; tIMhCrbm\mi qw; Dtﬂhse'@msd”r(m)t lly, the gathering of seismc data

C . e the site of exploratory and
P’g)p%%%q’ “;f:;‘ﬁpg k%ﬁ," é"?ﬁ%“m that the use of seisnic dat a

tly inproves t he |keI|hood of a sudcessful venture.

m c data ach|S|t|on Is routinely pgrfornmed both on |and and at sea. At
a seism c ship deploys a strganmer or cable behind the ship as
ship noves forward. The streaner includes nultiple receivers in a

i guration generally as shown in Figuyre 1. 25 Streamer 110 trails
nd ship 100, which noves generally ijn the direction of the arrow 101.
streaner includes a plurality of redgeivers 114. As shown, a source 112
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| so_towed behind ship 100. Source 112 and receivers 114 typical
@) Tid: QuETHOD FOR REMORINGISEISIEC NOISE CAUSED @Y ERPERNSIL ATy 110 typically
udes el ectrical or fiber-optic cabling for interconnecting

ivers 114 and seism c equi pnent on ship 100.=-St reaners are usual |y
tructed in 30 sections 25 to 100 neters [ I ngﬁﬁ“and i ncl ude groups
p to 35 or nore uniformy spaced ‘ : The streaners may be
ral mles |ong and of tenw "ol e

gl e streamer including a
|l e source and multiple recei referred to as two-

nsi onal ("2D') seismc data‘ﬁ' been. The use of multiple streaners
or nultiple S OUFE€ {

0 as three-dimensional ("3D")
mc data acquisition. Data is di gixy

xed 5 V|a electroni ¢ nodul es
ted near the receivers 114 and then ¥

: ransmtted to the
100 through the cabling at rate (or nDre) mllion bits of data
second.

(57) Abstract

A method for analyzing a target seismic trace (100), generally comprises selecting other traces in source receiver space (114), not
including traces from the same shot record that contains the target trace (122), and comparing the selected traces (118), to the target trace
(115). The method generally includes setting a distance value indicative of the number of shot gathers (114), to be considered in conjunction
with analyzing a target trace, specifying which traces from a plurality of shot records to compare to the target trace based on the distance
value, calculating a first amplitude value associated with the amplitude of the target trace (100), calculating a second amplitude valve
associated with the amplitudes of the specified comparison traces (100), and comparing the first amplitude value to the second amplitude
value. The comparison and target traces can be analyzed (100), in various windows of time. The target trace is modified in a suitable
manner if it is found to contain noise (100). The preferred method can be implemented in a seismic processing system (100), that is included
onboard a seismic ship (100). Because the method does not require all of the seismic data to be acquired and then sorted before analyzed
for noise, as is the case for many conventional trace editing techniques, the method of the preferred embodiment can be performed in near
real or real time. As such, real time data quality control is possible.




Processi ng equi pnment aboard the ship controls operation of the trailing
source and MEEEI/02E555 and perforns initial processing opdiiAgseassissr ed
data. The | arge volunme of data acquired usual ly requires further
processing in | and-based conputing centers after the seismc survey 10

has conpl et ed. Sei sm ¢ technihjues estinmate the distance

bet ween the ocean surface 70 and subsurface structures, such a
structure 60 which lies below the ocean floor 63. By estimating the

di st ance to a subpge DSt 1\ 0) FEN N iggogr aphy of the
structure can -be determ ne 3{ raphl %h;ea ures are
i ndi cative of oil and/or g T s I 15 di stance to

subsurface structure 60, source 112 enmits seismc waves 115, which refl ect
of f subsurface structure 60. The refl ected waves are sensed by

receivegs 114. detern ning the | ength of ti that the sejsmc
waves 1%5 t ook t OB '“Y%ﬂf‘&%’r’ﬁ’éy 'ﬂaéesttS%s'ﬂggeﬁ Qpparatus}ogquye{ngrthc 60,
and to receifée of uhivafited 3Dise it $isi ' b ure
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3 structyre asidisttibutioneofdaclatypesiaridquntenes. The tinme between enitting
t he i mpul se fro&t he.source and detecting the reflected jnmpulse by a
recei ver is used10Y olsempanigsrelyen sgismis interpresationdo select sitg, far drillingeexploratory

structure \HilG@dls! MeSpite tHa tdcP Phat ﬁness‘é%ﬁg@déty R&sed té% ggﬂﬁggﬁrgﬁ%gtgl{ésqm&

magni t ude, vi bratory energy. nmeasur enen uses such
sour ces i s thasffgdrpetrolennedirdctly, the gathefimpofselsmid daty hasbesbine a(vitslen of selecting

t echni gye. . Rather. t han i nparting a hi gh_nagnitude ressure pul se into
the pcggn i ﬂpe\fgﬁif%%?&p@#rﬁ’s"%%m%%Veyf-bgéemc%hﬁarsb@ygéhﬁtﬁhq SR seismic
anpl i t ude Ql"aﬁsg?h'itﬁri%Y&ésﬂYeggcreﬁh%dJ'&‘at%Q{:e%@uiVengﬁ%v‘een > and 8 seconds,

al t hough | onger ti'ne ods are also possible. Further, the
frequency of thdeisiiic dita agqssitiorcie rotinespeifopedbéth ochfhd and at skiZ . Aeddahgugh

t he specific | ow, an i gh frequenciges djffer fromsystemto system The 10
frequency 8@5?49&@0%?@&% A e%‘g?"f’rl qah‘éé’F‘“f}d ¢he shipras; the ship mpvigp forwiaeds sERet t o
tinme. The f8aHEN iMatdal I ' reguency
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m | e regi oncedn TMeStreamer 100 eypically intludel el6étfival or HberPopticAdablin}ffo? interRbnficiig
streanmers. Each streamer may have 400 or 500 receivers attached to

it. For eadffesiershidcandessgismiceauinment og shipd80dStresmeraare Ysuellyecomstiucted 5 a
"tracezp i [ ored aon etic_tape.on-bpard the shi To
conpl ot 21 y 3o 25 B8 106 el Olnnsi ot RGHE ErriE B8R o £ SEmbram Reblvspoesde
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representing the traces fromall of the receivers froma single shot pul.se
froma source. This vol une of data necessitates the uge of *gﬁ sands
of magneti ¥QWRBSvhi ch are nmanual |y | oaded into st orgﬁy%ﬁ? n the
ship initially and then automatically accessed by specialized equi pnent 25
on-board the ship during the survey. Because of the enornous vol ume of data
acquired during a typical survey, inproved techniques for efficiently
processi ng the data are needed. Some areas of the world are
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so). The rec&ivers typicalFy used 30 1n seismc streaner cables are highly
sensi t i ve dimensionhl (A2DYnseistic dats aequisitions Fheiuse ofmulsipls Yreamers and/or multiple| |'i ng
];][ O»[n hgny %Iclnir%gs} ils ?Q efrgd\f'lccar ésut 'l_éeydirﬁg sioshgfwth')hsae%s ¢ data %céuri]srit?gxg hDetth % &x&i&‘éd on
receiver i St 1B€ ! i £4 2 then fHRUatFIS SaMhifted BStHeNd
not on?y tk'i)hégn |%§ﬁg@eélgatégﬁ%gﬁ)%ﬁ&%€se g"én'gr?at' ’ec? by theitr own ship,
but may alship 1003hongh tie cablidgsatgatesofi? ¢af rgre) million @it;mﬂ@ta pamisgeond. t he

hi ps. 20, PaocessipaiequipmARtaHBMa A SR FRITAI Snscition of i ra P sHRcAne TR o,
Sei sm C S| i k ired 2. Fhe BRsk *hume of data h&RMeEt i vel y,
pr opagat e aﬁﬁ?éﬁ%‘%&tlﬁ@%&%gr Ei%] g otﬁ h@éj?%%:igié@/g@g 1131 génL shi!|role 80 %g' wel | as
reflect oOfusually requifes fisrthier pecvessing intamdelmsedlconshiting caﬂearaﬁenmqmwc |y ¢
signals 31, 41 represent desirable signals, but to ship 20 those

si gnall@ r es eemmpletedndesi rabl e noi se. Additionally, there are other

types of noise S b Qest T aa&q?en%' bdnl 188 08dknlsBAMGS 705RdRuB irtabat
affect marine data ﬁgk%hmggﬁuélggﬁntgﬁggml%anp es of s’gch” noi e | ncl utljle weat her
noi se and strauiures| fich anstrustaré 6@ whichdies beldw the oceas flopnéh By sstimatingthedistance

noi ses affect the cost and quality of seismc data by necessitati
r el axat i orfoiarfubsyeface BRyGtyreatie GROPEY B'é@&%ﬁﬁﬁ\“f ?6LE _B'H%/‘?tﬁ'ie_,caﬁi’e P%&Hﬁg@g t hat
the data t@ﬁl{aﬁl ﬁg?gﬂlagﬁgﬁl features feSndiBstive of Eﬂ ah@BHds reServditsTeT Sdetérniige theur i ng

whi ch cl osel'y po sei'smc ships take turns - acquiring seismc
data t16 midistanceeo sabsarfacestiucturs 60 ssourcedild enlits selsmisovaves bS5, eehich reflpgs off
seismc 15 . system It th i s . highly desirabl.e to renp r.at .
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from such b ftne $RH thEismic waves 115 took RAYAehfrom! sa@fdelih o Bgbserfixeen
suggest ed ~norse reduction. Sonme of these nethods i nvol ve a
process caithuethré 60 amidito géceiversiHide i estimatepdfishe distapce tor wbsusteg stragiuserROrcag,

ot herw se . conbined into a single trace. In robust stacking nethods
hi gh anpl illq.f_ﬁéa‘g | es are-20 - discarded in the stacking process itself.
Trace HEL 9N | nITfHiEbaYes B i iind SeibiolBRP§:@36hnidhly referred t8lal By dropiReies g,
except”that the traces are i'nversely weighted prior to stacking rather than
sel ect i vel yaihd pressatesshoties, iand) arehusuadlyrgpnstructed using a piezowlreprid tyansgessi ct i ve
met hods, such as[err]. deconvol ution, reduce,random noi

predicti ngsﬁﬁhféw&*ﬁmwﬁtﬁFé‘?at@#ﬁzé“thﬁs?P?‘é‘Péﬂﬁ%“ % P‘é‘ﬂmiﬁﬁ‘.’?ﬁe’ ulead ) o f set
or CDP donpins. ! e irolezadeliit HidRriaPd&RIops @ vBRageepl aced
on a per-gig’%p gb%tg’s?rgggﬁ%&‘ﬁg& iéﬂéet?&?%undi_ng accept apldg dat a.g Moveout
filtering gifferente beaivesn bposieé faceowhemcsubjected ho mechnical bending. rihimelectroplitinge s
the well-knownf-k filter and [eryr]. filter which depend on. t he .signal ,and

i nt er {2 enewthese/susfyces er“péﬁ@me{ee&mal COnReGHon |t%§>° "Hﬂf)g“ Hﬁerﬂ@t"ﬁs 5%81#13’65 %‘ﬂ%ﬁe
domai n. T | oLsl ' InmecRars@PBéi dH gh
anpl i tude %@nbeesm?ars %rr%dt @8381%%%1%?% hﬁ%ﬁ{;ﬂgﬁ‘gﬁg ‘?rﬁ'lrargese zones t h%r_l are

ei ther wei F‘@Eéﬁde e expenishiced byithe rptineradsulinghfrom seismicaingtgypropagating a usi ng

an interpol ati on schene. The present inyenfiaon relates,to, an,.
P through the water. Various gonﬁguration o¥ hydrophones are used such as disk hydrophones

=

~ and cylindrical hydrophones.
30 Two types of seismic sources are used to generate seismic waves for the seismic

measurements. The first source type comprises an impulsive source which generates a high-



5 . | nprovenent in trace editing nethodol ogy.

Convent i onawd domgfssedi ti ng net hods generally require (1) all pehridds 584 sm
data to be collected, (2) sorting the traces into an appropriate
"domain,"” and then (3) renoving the noise fromthe sorted traces.
Conventional shot domain nethods, while n8t requiring sorting, do 5 not
respond well to inherent variations in signal levels. In a 2D acquisition
system sorting the traces necessarily involves considerable tinme and
Pr ocessi Ngemeyy shére Gitiedurdionlitpuiée! ¥hERk between eﬂﬂﬁiﬂg tﬂ&ﬁhﬁu&@%ﬁ?ﬂie@g rce
usual I'y occurs at_ aéger;ocesm ng facility after the sefsmc survey has been
conpl et ed. arkhdetecting dhe reflgctiod imipulse by areeivertisusal todetertinesdhedistanté orthey st em
whi ch may i nyol ve sorting a hillion traces or nore. One of the nost
cost |y aspSibuee stupties Bndes inyestiggtion. A seeand tybe of AAUCRBEnBTRlEs Iowen mRIAe
traces frognptddervEaeiS! iThe nfdaSisieRB ' Soreek i ' rgat i on
back on tape. The gllrégcessei ng 01'g t@ﬁgé@dﬁﬁgﬁﬁﬁﬁ&gg nagnlg{?fgn?%g{a%tﬁg
requi res marine viprdorylseismit @MN $)technigper Rathegthan émparting b Aighusagnitude g
period of tinme and is extrenely costly. . . . Because full seismc
dat a pr oceBEFHYE P‘g'sﬁlé‘ﬁ% chﬁa'b%r?s‘fet‘ﬁé?]é’d‘ tige pesiorh yiratenysqusces et lgwer

per f or med ' sTap t ' Litle
Desur ance +aphuife pitsglr@wab Bt BRnRUNE RASEE PRt #pockf, Hthdhet et i
Qual i ty copeniagls atesalse possibidi Further, ehgfraquentyeof the vibrating soafvedzatiypfrom!d tp 1B50e
insufficie t roperly evaluate the data degradation. It is not until
after the g't&r %‘85985%51%%3@ owyanghhigh E‘éﬂ%‘ﬁ@;‘,“ fromywstendte systsm. (Fhe

oper at 96 S Bi . 1 e ' nly
col cot or e B sourco MG A ielfly BPhGhfealy UitYepbil o dihd,F1d fERnRY
cor r upt ed. vitesionoaiercpninashlys ealled arifreqieney sweepf The frequagrenewatp may thusbe 20
econom cal éwfeagi blci S%Cze trge I p has left the survey area. It would be
hi ghly advBFisgRo@ad 150 Hz and Sdo 7-s5cendsdn dycation: Lhe magpifiids of thesseismicwave
real -tine, 2hd : . ' | f
tho acqun + S a8 maf SarvdrFemain e REofihef ahith W eferkilFare much WA thin 8
det er m nedmapsitude of impulsivesdurcesl ar part of a |line needs to be re-shot,

t hose [gcords cq_g be re-shot while the ship is still in the general
area. Such real 1he amoynkof dafagollected i & typical seismic survexicanches olumigeendfarcal | y
25 feasi bkegnidle aSvSi : QI o, : F’hﬁre i i.ng :
quality of th %zgﬁg'ﬁ:@ﬂ%sﬁ&c cg‘é‘élgigwgﬂ‘g&%’} | r?pfrbggesgﬁéﬁg?ﬁ%&g %%:R%fthe
sei sm ¢ dabceaprbyacd seismicshipaeailing si:ooseiptatrelters. Each streabier iayhate40mb0500
Such a net hod, Br eferably . c e perforned in near-real or real-tine

Id b
whil e the EFEeYessatigeheddoit. Jinreach sersmic mepsurement,6-8seconds of date Kesfermeipes a
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such s9&t esarvey drea)whitlomay r&juire several weeks, one bllkorfithdes) diiidresmay be sequied e
with the pgﬁi}fgr art have been sol ved bé a _nethod for i

6 stored ap tape. T hptraces preqstered as (shop eacerds lop thekape withragshetreserd ng
ot her trac | = ' . [ .he
care shot RearaRRHE bRIRNEN of therecdhR ol sl it bUe HREE Sl ks TS
traces to volameafgata decessitatesithe use of thouaddsief maghetic tapesivhichi ane mdfeslydeddetd Ng
a di stance value indicative of the nunber of shot gathers to ge

consi der ed!Nt® stosgeins:in the sip mitially andithen gutomatigally-acgessed byspecializadsquipnregt

whi ch ' h h 1
tace thecdrogfi gio Wiitnd In sihel " Bech 58 BF AR chBrmpRRRhng O datpecdpg g5hAE
associ at eda'typidal survey, lifiproved kéchhid@esdor Eﬂ(ﬁﬁieﬁﬂi PR¥cedsingQRe dftalafd e a

e

second anplitude value associated with )
Some areas of the world are heavily explored so that several seismic ships, working for

related or unrelated operators, may be conducting seismic surveys at the same time and in
relatively close proximity to one another (within 50 miles or so). The receivers typically used
30  in seismic streamer cables are highly sensitive as well as omnidirectional (sensitive to signals

travelling from any direction). Virtually any sound that passes through the location of the



anplitudes of the specified conparison traces, and conparing the first
anplitude value.to the second anplitude vaI ue. 10 o The steps
of cal cul aPYRH/2K%5 first and second anplitudes preferably i REF{§eY15188

cal cul ating the root nean square (RVS) averages of tine w ndowed
portions of the target and conpari gon traces. Further, the nedian is .
calcul ated for-all of the RMS averages for the conparison traces for
each time window. If the RVS average for the target trace for a given

time window is greater than the nedian of the RVS averages for the

conpar i soiceiverdedetegted by ﬂlergcelvega#&c@rdmmmwem@spmmt onlyde apiimpylsg get

b edet | neSl Sapdkbld Behaol BT ufly U i Y By B hespand o IR ERRABL0, "ot
t he noi Sennothershapmthewcﬂt}e pr eferred net hod can-beinpl: errent ed-in.seismc -

processi ng systemthat can I ncl uded aboard a seisn c ship. Because
t he nethod dodBigwWst2, f@rcﬁxamleaﬂlpst@ate&nheeewsm ships20a30.and 30 in the samggeneral and

L Sor it ofhe obed S Bafin e RN BRI QOB BERSEIO 4%, o o
i n near rr@@éecﬁﬁeli,ﬁﬁbpdgh@hroﬁgh Water to the réb@iversa1alontshipdsodll dsreféceat! v

enhanced. The various characteristics described above, as

el | as cuhsurface stracterssaXa ships 30 and 40 ghein seismic signals Yo 43 |regre@ppé¢s¢rnblet 0

s = b, b i RSl DGR S, B Bl

acconpanyfypés of noise efifefiil Rithe seismic acquisition systengof Quﬁ-Z@ favefrect sbrife dRta mMaki ng
sei sm c neasurements with a .towed streaner array i ncludi ng a sei sm c

sour @ arﬁs:qm&mpnp [Examples pf/such noise include weather nmsegende“cgltgmlivmmfmm pigeand

or 1 gi nat | pebg B EMel i SFect o et B GRADAR BRI Uy b hfeviing 27 °

near by shyelaxation in the specificatidn fot 84ta Juality Somtkcl ﬂ%ﬁuﬁhglﬂiat sHeQiatd16e febdtqﬁi’i?édmd
of the preferred enbodinment for .

7 (re-shat); or geuining: dime silaangﬁjhaf@gé@}wﬂrﬁesehr pasitipaed sqisaie ships take turns

Fi 4

FLoute 4 R00HReIPeRl YRRl ' Yinhlhe Rlisf 6 BIYsEshl iR pSRRARGy Bt S353 shibif .
i's a sl OCdysuénﬁgt thiis 6 m%llils? deiiablEite rémheves of ht'least iimiveCthe giolsy presentiin a :
accordance with the preferred enbodi nent; and . Figure 6
shows a ss@;sgm ﬂgéﬂﬁ@tm#@tﬂd@méﬂcwmﬁﬂfée&dat a acquisi-tion.

The t hod of fan |

coi s c data SVl gfEBlniheF BER BB IEHil5e Mluilon ST AR,

Thi s et hiadolv@y phstemlléxywadcngam which mwtpletwceehresaidwmge&mp ot ollerwiss such
as towed streaner and on-bottom cable (OBC) .1Q configurations. Generally,
t he sour ce@mbinedinto avingletrace. Jajrebyst staelsm&msgh0d$ bigh gmplituds spmples ateh| ps

0 L0 SAUEAAEAG He il drtces BRI BB AN Wk Bl aBdiBRly 1O

elimmati se W OW ng proper

anpl i t uderoblidt @tRking! h@d&eﬁt*’tﬁat&h@lﬂﬁéek ard inV&sely weightedrioe €o §tdeldsg rutlier than
cont ani nate the whol e record), and contam nates-different parts of

differ entselec'ﬂvelyvﬂénlmf@édum&gStaCkmg The preferred embodi ment of the

2 et acki g crapPSPrfele Rk hoh R debvhRrop aptuce st ol ¢ S

trace fr opfedictifiE€dhéRint eVils. i Siice iffeffareh6sis randoRih @bsnioncsRet erQDBrd@m‘ah@V\ﬂ in
Figure 4 and are now e ‘gl ained in conjunction with Figure 1. Each

t r ac25r eprandem zenastof highi ammlitudemeise¢ar be replaged on a per-sample basiswitly the ecel ver

e e suProRRtiog SedebabliBud. KAt BB e B gl EOnbe R SetG AR, e
P OPAGA Sfefi8iheiydes the ﬁg@gw@ﬁfﬁw@t B Bt drOich Bknd BE 1RA8AMAI SA0r and

various structural 1 nt ocean floor, and propagates
back up tmtdrfeﬁencehmmgadlﬁ‘eﬁeﬁﬁ(ana‘lsepavahle)(ﬁ‘dms im.the e§mmion pbﬁtkbnﬁi’rs

Trace editing techniques attempt to separate high amplitude zones from the

30 surrounding signal. These zones then are either weighted down, blanked or replaced with

neighboring data using an interpdlatiori scheme. The present invention relates to an

nm-t



I n each trace represent increases in pressure sensed by the receiver caused

by refl ect edysomnasss fromthe various subsurface interfRgaSs94iss
Referring to Figure 3, each row of traces in the stacking chart represent
traces taken froma single "shot record.” As noted above, a shot
record (also called a "shot gather") is ti5e set of traces acquired

fromall of the receivers 114 in a streanmer after a source 112 has fired
of f a shot inpulse. Each row of traces thus represents a shot record
initiated ginrBvéhdnk & Gae editi | Ln tine than the other shot records in
t he chart asp t.‘i’ie sriEui p 10°0 rlré)n\gensl&?g&iuvi% dinthe 30 direction shown at a
speed of appr oxConventipnal tfack editing métholls geserallyrequitea(1) ialh of theselsmicdlits &3 s

the | ocation, of ,traces,in "sourge-receiver" ace, _Movi ong the Xl err
axi s indi Cg@&gteg, {2; APriog the fraces into an appropnate%ﬁomam,” and then (a35 rergovmg the[nonse]

8 ' [ : ' :
Movi ng al oﬁgmﬁﬁg Eﬁﬂ ?ﬁ%g'r g@%%lg?ﬁﬂ @ﬁ&%%i%e%ggwﬁidﬁ g i"'@?ﬁa“g sgﬁc gae I n
recei ve§ | notxespondfwell to ilierem vadations in sigwdl levelsoln 8 DDtacyaisitiodl system, sorfagCthe

circle in the chart represents a seisgic trace, such as that i1llustrated in

Fi gure 4. tracesnecessarily inyglyes cons tirg ambproscasing|powver becapsmef the yolwmg of

i ncl ude hu eds; | i 7 I . & i ves
o1 at 1 vel y SRC ARisProdRAL Ky bBafE & processthb ARG el 1hE ASic'sivey Baflpdfy o
many of theompleted. (Ttheprotesging burder Blexacertiated a3 ueuisiticsgsreh which Alysane
spot in the ocean in different shot records. To aid in view ng the
traces, stdvRIVEgortinga tillion tragesor morg: One of theyneshicostly aspeats ef ssismigdatade t he

Sour oo ¥ oc ARSI IAR R ek bt Bt e bl i ionhm pcpig
the singl eirfornetioh back on tapav The pfocesngsdtitens &hﬁo@hﬁds&ifﬁﬁgﬁ%t&?@ﬁrehﬁré&m ts

of receiver qui:igé' ons and marked with | reference nuneral 128 in Figure
3 represenfieH enb PPerating gwar 3 1glatively lengingeod pf fime apd is exgremely costly.om
one shot record JRSAS : . i
chart of Fi gure%%gﬁlelgent sgyﬁgh‘és ?Jg%@%%%aﬂgucroyggerf fi.t%(.’ ?xpoeﬁggggkﬁggoggd
mul tipl e i pefforneedroncthe whip 2} sea/theBeisinitodpengosivfitlic shijshdvediftlesisiranéeregarding

clarity-a 3D st acki ng%é;‘ chart is difficult to represent graphically. The
princi %5 es therqualiy gt # thag theyhayg collestrdy Qualitycentrol “stacks swhigh are geapiated; o

3D seismc : : : | h red. enbodi.nment ,
each traceoﬁﬁb?lﬁet lﬁ?l{)'ea)fe Imgu%iﬁgb{/‘tg %8?%&%%& tbggﬁ%?ggﬂéa%tgénoﬁ? ifdirggg.gml’he
trace to bafterthe yureey has donfplstedand the aspek Bt procdsgrt that! thé 6perafdis Kilbknow
determ nati%n i s made that noise is present in part or all of a trace, that

trace, or ¥t ether the datadis ggod Or AS: Hftenimes only select portions efithe datasmaycke infasted
det ri ment algiffdofelor Stherivie QBﬁﬁé"ﬁed.l Reflodth ae% %&g?n%?fgahsegi%% ﬁé’ u%g'e{@??sorgqtn a

identifies and renpoves or mnim zes e € e
shot r2@or dcinondcully fedsible eriehthé s has 16ft thecsusesi \aesa. It WouldeRy Highly adedtagebus
surroundi ngq shot records. No sorting of traces is required in this
met hod pri & b¢ abletn evaluats thedgta at seinirealdime, or near real+time; te beollato deferminethee

editing te ' . ' It p k | 0 I or
ear- 1 oal - OALH BEthe s6iRhen BRAC e bl Btng BChoRe0 D BUL HEE delirbffy i«
herei n. particular part of 4 life fideds to B¢ fepshof) thébe rédord £éandsé raRhHOSileSthe Ship ¢ qt
the traces, for conparing_ to the target . trace to be analyzed for the
presence ofn theigsreralpsea. sSuchaealtime date-propessing-gapability wonldmake it economically

T L R Rl
circular trace ARBO&RINREN, ahiMProvedmetRIAT:LSAR dath probésSing s Addabd RAIVIRED

sel ected for conparing to the target trace 126 are shown as traces 124
r epr esent e@reblens natedakayeciSuch @ methad preferabljasoutd be perfarmed émheadireat ot rea-titee

I nventi on, v&hﬂg the data is being acquired. Further, the processing method would preferably lower the

cost required to process the data. Despite the advantages such a seismic processing system
30  would offer, to date no such system is known to exist.

The deficiencies noted above with the prior art have been solved by a method for



9 conparison traces do not include traces in the sane shot record
as the target trace. Omtting traces.- fromthe sanme shot recoifd as the
t ar get trag'é)‘?"é”zb?seferred because those traces will |ikely PCT/USIUASIEY o
infected with the noise if the target trace is so infected. Accordingly,

t he conpari son traces preferably dg not include the traces along the
sane row of traces as target trace 126. 5 The conparison traces,

however, do include traces fromshot records taken relatively close in

tinme to the shot record that. incl uq(ilgs t he .t arqet,.tr ce.. Further, the,;
conpar i sofnalyzmgadtatget peismic trace geperally SOMpPrISiRg pelpciing ofier HagesIp Aprge-genelyer

i ncl ude t t. at- [ ecel ) ' > ce
receiver {p%ggﬁ?tdﬁ&\?‘ﬂgg %rﬁée%ﬁ?ﬁédn%%ﬁl%?@%%g% r‘r’%g-tr&lnss (t)l}]e ttmt r%?:gg&eé%é&t aken
from coniparibp those @a0éstod thetange travel Thé preferied mahgbgeneratlp imth(des setting he

shot record containing the target 10_ trace 126). Furthey, within the
sel ect ed tligtansealueindicaiive gfithg sumbey of shot 8?"35?5 tp g& SoR 3‘{ in cogmnction with

1267 Y of APplte T plnet HEE pettGind hiGRREE} Bl i RGO Rc R L et 17C°

anal ysi s {heftarget teit@ basddeon the distdnoe valas, @aldulating st gmplimde value assacigiet withace,

as well as the nunber of traces.selected fromthose shot reqo;gsh IS
vari abl e. themmplitude of thepeget trace, celewlating secondiamplitude;value 2ssoaged waththe on) y

one possible:set of, tr ) < aOne T j

"o Srvant Spedads o g fRERR) bimBEISB taodkand comparing tid st Blptclag il e
wher e DI Sfecbfid hiplitddetvalaee (i n units. of recei ver and source l'ocations), Xst
is the coordinate of . the source.locatjion for the target trace 126;
Xsc i ¥ the coolhe stapseofsmloulating the first and sgeqnd amplitudgs preferably § caleplatingc e

Xrt is th r di nat f ' LVed,. or . I ace 126;
and 20 %g ggﬁtsrﬂ%%%q@%fér I n -tdé'g%gé_st ‘ﬁiatmlr‘é;%g‘?\bg'r@d Pg‘f:-“zi’ﬁ‘lpgﬁa‘?é%&%t %fgrrpari son
trace.  comparison tracdsd Fatther) tHelhedisnie calchlyted dor deofthe RMS aweedges fig thée

‘variables DI ST, Xst, and Xrt to desired val ues. The remainjng fwo

vari abl esconparisam tracesdor each dimeavindewq Itthe RMS pyerags fiog the target tragefppp given

, as.eircl e i f ' y h,
oy C S ihe Finddo 5 featmds Bbnd ol e UE RMS dRFaeRs R e Kitnbifisd rfcos lor B
132 des i nesindyme awirciowy thdt portivneof ke targes edcé is consigerednaisy andeeithar petoved, ek

This set of conparison trace refergbly omits, trages .fro he gane
shot recoftzei of h@tbﬁrlﬁé‘ieﬁpieilﬁ‘,‘e’% Oalfﬂﬁﬁe aligred to reduce the demmen@?ﬁﬁ?qt& (1)
pr ef er abl ein%’slésed by conputing the. distance; DI ST, between a. target

“trace with source |location, Xst, and receiver coordinate, Xrt, and a
conpari son tr aThe piefdired method oatr ncimplensentedrin séfsmic prockssing systemn thabcatbeon

Xrc. The conparison trace is, selected if IST is 30 .less tFan.a.

user - specifcluded akoard o SﬂF@tceﬁhtPe.B%é‘éS&dg“emF@P dpes nfdeprireall of the seismieAYate son

trace . - . . e . .
wor ksf(()ji rg%fl ‘fq)lll rgcri]'m% 'c')t}enrsg{:t%?’&g lsv&h ERSG Irpgnty c:rog\é%r}tlrc) P?\lggt ra',scg re 9 lltlﬁs t?cg{h tqﬁ%sﬁgh

the recor g matbdloPthe preferrédémbolliméntdas bé peffornet it acariveal on reahtimse Asisoch, eal
or near real-tipme during data acquisition. _ - I n accordance with
the pref efptequality cantrelis greatipenhgneedi nat es of the source and - receivers

are determ ned ' - ' | I ¥ |Rat of
the ‘" qour cHE A RHpHRRMES SGRR BOULR, asSOUl BIRRE: il SO DA, G
record. |be réhﬁil@!%’arerﬂ & t1@3é skilled in the arbapeireadiag ciefollewing detaileddesctiptidne,

the operator of the system can specify nom nal geonet rﬁ/ paraneters for
the sRbt oEthemaeferred embodiments of the invention, and by referring to the accompanying

drawings. - S ' SR
Figure 1 shows a ship for making seismic measurements with a towed streamer array
including a seismic source and multiple receivers;
Figure 2 shows multiple seismic ships in a survey area illustrating the potential for
30  signals originating from one ship to be detected undesirably by receivers on a nearby ship;

Figure 3 is a stacking chart showing the method of the preferred embodiment for



A software enbodi nent using 2D equation (1) is included in the Mcrofiche
Appendi x wo 0dbdi3sJEDI I [err]) attached to the end of this dige}esddfi8issThe
MULTIEDI T[err] software, as 10 well as the conpani on 3D MEGAEDI T[ err ]
software al so included in the appendi x, preferably runs in the ProMAX
sei sm c processing environnent (Advance Gebphysical), but the software

can be easily adapted to other processing systens now known or |ater

devel oped. This system runs under any of nunerous versions of the Unix

oper ating S¥RERMY tricél t& Bbhpare Bgaifdt 4 tArg80 ace; work stations, but also on
f hi %m g%ol e,

| arger "main frame" machi nes. For ex the software can be 15 run on

an | BM RS6000 r (igurad shhws an xemplary setaffseisinixtraces skowifg By eadintraceocha bean

al so . U n.any of other yarietigs of the Unix operating systens that
are support \aaﬁf}nmd%gremore ime P¥&i cal , such as Solaris (Sun

M crosystem andgigifeX i§ 2bldck A Bhﬁﬁ%lism;f processing sy terﬁ%ﬁs"tﬁ%&ﬁ if Qedordiice
5, seisnic processing system 50 constructed 1 n ACCOrHance W th the
preferréd ewiththepeeferredembadiingnt; amd udes a data processing unit 51, a

devi co 57" A" pl JHEUP 68oM3 3 sesiis iR cRIHURA TP s@stc data acauitempr ocessed
2, o 7' O35 Thetbibd of e phCned WEHAEIOCBRER ! Biindey ASRCIn IR e
ot her sui t gsheratedifram agounce pktetnal togthe seismicdgsterae This method may be employedirpa

Pastor  ang ViRGHAR ST ARRLFonE Mohas Jywed e su ohartom SabiafOBE be any
56 1 nol Gden angitations, Genefally Mhe hilftcl OF thishibidd It ety Boo BMer JGHTRRS !

menory ( DRAMhe setnergenerabviginity.cThdingthod described belpiveisralss astfitifohelihinhta@sdr 256
MB, but 500 M?; or . i '

nore, . sm?re,ferred. .Less tha{) 256 MB is . also
accept abl e TEFUFRERAISS,Yith the Tallowing pronseties high amplitude thigher thpnthe pignal), time
pref erabl y jagfeddd ' I ' I
Rar - drive, PSITASS not SORARale (i whiciNodidh 30 PREnSAIR e 50 £F Birkoli?
units. The reegsds.drive 54 preferably conprises a 8nmm hi gh

11 density ta drive such t he 850S manufactured by Exabyte.
Referr ilﬁg agai n hs HEE'EEFF@ e@go meat &tsthﬁﬂ’é’gm?"d! anr‘i’@“&?t“é‘F’@Fétqoﬁé’Yd' pleging tp32

defined by fj i ) » . A c
1oa "For _rgare 3OAEN iteldledcRitg T ¥ 8 Blckille ST 0ch Gl BEARrbAEE |
i f desi r ed.trace friopvareceiver Rartipas frem fourexemplarbtraces 422 ard shednliy Fipuved andarfel)

are only a preferred .set of fraces_,as other traces can be included .
and some of'P Pﬁ"f‘%{‘%ég CPWHP"Wﬁ‘ Bigwrer 1y Bachigace sensesents the seignie prassure sigpaly

con, b O ket by LSO SRR RaLe eyl St R MY ENTRRDE

nore t 28n dypicallyjrepresentsipproximately® vdconds dfelatedsthe sdismic Sighill ropdgars down
time. To hapdl e ﬁgqch casgﬁf“,c ”}’F MULTI EDI T[err] ,(and MEGAEDI T[err]él) sof tware
pr ef er abl y tHEuSh the Wates refiectsaft the oceandloar gad variensstuetyml interfages below the

sel ecti on. | £H0 | . ] e r
t he noi se egrcrk?dvg?&??;rre ch%%ﬁ%sﬁagghy ré(ggétrﬁ?ﬁve{ %gﬁ% ﬁ‘&WSP S f}ﬁ’éﬁﬁs %r‘ffﬁ%{l?é@
wave train ifi eaointoave represent inctelasesireptessure sensed by the redébief t4ised by esflecred Sigaukse
6, a 3D seiﬁsm' g@zhi.p 20\%& showlr% trailing two sources 212 and four
streaners JOf°m EleNaRepss aC5 1948TIREESacqui re 3D seismic data. Two axes X and
Y are sho len oEi T | k gds t he 1n-Jine X.axis
of Fi gire 3. T qiarins b Fife 3, Ueh gt faceg BaRRRe ot Kbl LG

used when ridneasingl® ‘shotmetdrdl As abled ADBYeS aGhot' 1eERU\(&ES callRE al“Shot gather”) is the
mul ti ple sources. As such, each receiver 214 in Figure 6 is |located by a

coor di nat e Set@ftFaces acquired frgm-albof the raceivers 114in a stseameas aftbra souseell Hahas fired
Xs, Ys). : Seil. sl G [ e tion (1)..can pe dified

Lo provi de °f5 shot impulse TRy FiElnak fehioken 84800 BRbrl R0 E offten

streamers qioint e thing ehah thE othef MSTRecdrdsHH Wi ¢HAR dsFhe S P00 ARVePBrward in the

30  direction shown at a speed of approximately 4.5 knots. As shown, the stacking chart indicates

the location of traces in “source-receiver” space. Moving along the X, axis indicates a change



used to determne a set of conparison traces for conparing with the target
trace in a 3D seism c survey: [err] 25 where DI ST Xsf Xsc,
Xrt, and XWOWERES (o the same quantities as in equation (15CT/ESIIALES,

Yst is the cross-line coordinate of the source location for a target trace;

Ysc is the cross-line coordinate ofga source |ocation pertaining to a
conparison trace; Yrt is the cross-line coordi nate of the receiver
location for a target trace; and Yrc is the cfoss-line coordinate of

12 the r c i,ver | ocation for

Equat | on Pot8 ERHD §nd GBTRIGHLY GiADES BT DRLISERR: CYPVIRE lon s line rceiver
source-reggl v mt?igggﬁa cl&nge E{I%E?lk&qé%%%ﬁ £or' ?én SRRS 18R shdiGesRE® OF

di fferent sources ase traces selected in the
3D case fRachairefedn tieohattaepresentsyeseismiatrace) smdlmsahatylluitratedm Figutedle traces 5

et ool gy The Bemermy bt Sahl BHFORG ARCTREREBHe WBTES RN,
nmet hodol ogy

(05 3 Sodusk R meAls IR 3hten ot 400 St RSHBLSBUn A SgROniAA O
The secongkcsidspmany bfthe pracé mgﬁhgmrém&en froml reeziveesiiotated) at the same spmit in thece.

In 10 accordance with the preferred enpodj nent of i(l{u“g nventi.on, , and
aking

r ef er ri ngo%egnimdifferent shot gecards. To aid 5y dewingiths “@Feﬁf“ aits, Spclpas that |ha5eq
grnrpﬁl fﬂh;ﬁ%ﬁ: it % dé yqﬁ%ﬂ&@ﬁﬂ ?5%5?1%@@ JcQ pt a&gg th&vgg?%?(sﬂ-ﬂ}@)

aver ages, scﬁxMoealoﬂ)' eweaghougMJ oﬂtbe shop kecbtdieyere acqmﬂed aldog thessmgle fmejefs i red.
The RMS aver age of the target trace.in_each tinme w nd WIS cQ ared to

the i atavsl oﬂhs ships The distance n@psqr nqunits of FGENes logations rked
bl
compar ! kil A 158 PG dofretit bARORSAEAATIG g@ﬁdﬁgggm raases

conput ed fremoneshotxeedrhtbth&SuhsdquWshottt'eb:ﬁdcorrpar| son traces and then the
median is corrput ed of the RVB aver es f r al | _of thg COITng‘ISOI’I

traces in eachlh¢ stackingehsst OfIE“g‘{fﬁé TEQeS SF‘at Survey purce apd
a given t a?Pﬁht wilfofl ciant &B‘Bs’?&é

t han 20 hﬁﬁl&se@q@géﬁéﬁﬁﬁg t res VggctorSHetéﬁg? w ndow |y\r$at he taldggt
traceld s chantsis diffiadt toreprabent gmpﬂlcally Thef pringiplas of the present/imvensionphdwever, are

sui tabl e proce Slla% The threshold factor may be tine-variant and
user - adj uals BpRlicalie tq Bl seismicdald. ngows 130 in which the RVB and medi an

val ues are et dat é@&ﬁﬂh&?}eﬂa&e@em&ﬁeﬁ@b&& tFice 6 tH BurVeg &y daneed o h
the preferred err%o nment - wndows preferably are in e range
of 100 t otheQflesendd ofimisen The trake teobmyimalyzbdis referrdd to as the §tapget” trages (Dlmeel

ble. Additionally, the wind 4 not be. bac )
e d“m”"m'“fq“ﬁf e SUE S SS AEE0,0% e PRGLC Serbae s, Shane |1
exarp) %,p é’ ﬁ*on""i H‘ggd}ﬁéﬂé%auce the detﬂﬁﬁénﬁ?eﬂ'&@oi?ﬂ@ nBisk | Irﬁ%&\@ﬂﬂi&hw th a

correspon Itu W ndow I ncrenment of - econds

(overl ap ppﬂa@rred method identifies ahﬂ)lremom 0e nnrhmmggeht dfﬁct oféngh/axhplxw@e nasein@ed,
replaced with a constant,k val ue ace.ﬂ}vm th data,int eqlggl at}?q from
sur r oundi BRPtTecREd BY COmparing; ep%ttamnéhﬁ/s Yt fFages insurroundin

reduce th ?%cg%sr NP Yrfihg 6f el isteqliftd il HiSMethod Bribt R WideVeditthgSH 'cBﬁlPAs@td i near

taper func
many conventional noise editing techniques. As such, noise editing can be performed in real

25  or near-real time as the data is acquired using the techniques described herein.

The first stép in the preferred method is to select the traces for comparing to the target
trace to be analyzed for the presence of noise. The selected traces are referred to as’
“comparison” traces. Referring still to Figure 3, an exemplary target trace is shown as trace
126 identified by the square surrounding the circular trace representation. The comparison

30 traces that have been selected for comparing to the target trace 126 are shown as traces 124

represented as blackened circles. In accordance with one embodiment of the invention, the



13 . can be applied at the start and end of the noise zone so as to
m ni m ze thev@ao®episs of high frequency harnoni cs added tg-fhéofaisad. as
woul d be understood by one skilled in the art. The nunber of
traces inside the hypersphere defined by equation (2) can be quite | arge
(several hundred) even for a short search®istance of two or three shot
intervals. Conputing 5 the nmedi an of so nmany val ues nay be

ti me-consunm ng and, in nany cases, unnecessary. Thus, t he exenpl ary
3D sof t war gof HRiRks &@%ﬁ&lﬂ?ﬁ@fr&&s B the S4AE Shot r8cor &'Q$ﬁ1e‘%&'g?9{fil&” dtﬂfttfmg
decreased runt.inme by conputing nmedians froma subset o set o
conpar i son traeesdfeom the same shot tenerdasfthqmrget tiace isrpgeferred berauss, thase traces will likely

Tt oror s e infReted BRI RGSe Fine AR Racas 56 TSl Kerordingly, G sompatispe s
10 appr oxagEs prbférdbiedS AGENEIGAE MB tiAbesSoHg e SERETIW bf FRGE s Bt éth?acéqb!s

set. The nedi an val ue conputed froma few tens of traces I's not
li kel y 8o dihefcempatispnitraces: kowgvér dorinclude tradéscfirom shot recardptakenl relativelyacldseiin

Cane part " SPERIRE sher pebord ol GefidgfiBe iR iasse Furfe %%ﬁé@fﬁf@é%@m
a few tens (g near grshoﬁﬁébfds%&& b@ ed(gyjﬂclﬁa@{rhfés 4Kt HE@WH ﬁ@aticﬁﬂ'g\hﬁﬁﬂ% Ve

sort several hundred anplitudes sorting algori
run times parspdracleaemiver h)cathuaAs showroiatRigure 3J\tlmrcdmiiﬂnson tracesageaakbnfeomn

t he nunber _and,initi of, the val ues be under st qod by one
of o8P gt Peisrfy petore andatte the sk et reonnd i £ 1he FHEY TopOgh COMATER IR ei8F)
prograng Cafce$26). Fuithes Sathitihie Rele&tad fecords, tra&EQ\Hi fouP PecRivePIochRiH lth‘Ieer
the survey has conpleted. Alternatively, part e processing can be
per f or med d-BodirX. difecticrisiape shlnctewtfoacnmpmsbn ttmtangd trage 126.aBrefieralleythe mmHer
post data I,tion. onla Far l.e teps tQ

it oh ¢ acet shet B e RaseRd i e angly gt befbfedbdanar the sheriecridda ivg fl
the data aggrgbstrideOss WEPREthe hlieBer cﬁ‘fd‘a%és deliRtedrork thdss s ﬁ’dé%cords is varlaBR. A%eSY
traces can be edited in a data processing system on

Addi t i onal Inymbelh@f twnpsnlemecblml‘hglrc Amefresentsopiyomespassible setibfsades tcaselect
conven onal ste in Lch . the trace | ocations c

anal yzg . 35] °g‘5ﬁ?é‘?"§%ﬁqﬂ‘%ﬁfep is to use gqyatipn Q( ‘§1 ve

noi se using t he technlques described above can be evaluated in the binning
system Upon view ng the smmzem\j(a(sﬂeqk@lzmﬂ(man,\bg)znnde to reshoot an ar @g
with a large congregation of edits. A portion of the

di scl osur e wiferé DIST jsthe distatoe (iffefits 6fretever andBowres Mcatiblisy, XstSs ﬁfé%@ﬁﬁna@@of
to copyright protection. The copyright owner has no objection to the

facsimle rtegsoupcedosation for theﬁgrggtﬁquZé; Xsome thesgaondinate of thersourge lodatiop forent
di scl osure, t

T ‘oRRaridondAREK R ik The g B 1 Heceiver logation i the taegeimage 126 809 s
al | copgri Qricds the coordinate ofthe'fé'&lvléf Ricatidrefdr 8 EbRghrifdnitfacel the invention
descri bed aboveggﬂow de significant advant ages over conventi onal

mari ne seismc atien (1) generally eandeassed byjsetting thawarighies DIST, XséxandpXet,tono

prre-nol 5¢ YateliNafues*Thé Rehndifing B9 Vifibles, R add k%, ten'defind's citdle i source? ©"

receiver space, such as circle 132 shown in Figure 3 for a DIST value of 2. As such, any
traces with coordinates Xsc and Xrc that fall within the circle 132 defined by equation (1) are
25  used to compare to the target trace. This set of comparison traces preferably omits traces
from the same shot record as the target trace, as noted above.
Equation (1) preferably is used by computing the distance, DIST, between a target
trace with source location, Xst, and receiver coordinate, Xrt, and a comparison trace with
source location, Xse, and receiver location Xrc. The comparison trace is selected if DIST is

30 less than a user-specified search distance. Because this method of selecting comparison traces



5 preferred enmbodi nents to occur in real-tinme, or at least in near

real -tinme, relative to the rate at which the data is.: ac_}:]wred As
such, the W OL2L; ¢ ng of the preferred enbodi nents can hef /Us”’lﬁéqsf or med
on-board the ship while the data is being acquired. The ability to analyze
the data for noise while the datajhys being acquired greatly enhances
the quality control of the data. If, - for exanple, portions of a
seismc line are fatally defective due to the presence of high 10

95 B e o B B R e TR B 11
noi sy Shg{)rééd;mﬁ \Gﬁﬁt @q‘}ﬂ}é'ﬂxﬁq ég‘(n‘fperaf]btlnl@a}’real-tlmgdugoﬁ%%ta% ifibdl€ can be

reshot b eaves e ar ea des ventl seisnm c
acqui sition s)a hecmdaimndﬂrthepf&‘érredmodmnt rthetodrdimates af theaoaﬂcyand; and

thus re-shooting shot . . . recgrds generally, becaones ohi bi,tivel
expensi v&CeIiEEs e deterringd urlnewaﬁﬂnowg ngyigatiang! wmdﬂﬁswmmﬁ% of the

(1: g nvegt i -%P‘?'lcﬁﬁﬁd Fé&ﬁeﬁlﬁéf‘éﬁﬁly are reco ‘1"'{‘ wrtéltefch shot recﬂrﬁl/EI II!? QWEVer, r, navigation-

Thu May Q’std&soﬁddlﬁaieslz% &na\EulaEle \Yhe 6péraicbof the system can specifyn nomlml geonfry04: 22
1998 PRI NTE ~ipo (hplj-3) ~ dlr007 'SUBM TTED
BY: parameter, ?féhké*w@&%@ﬁ? 10 ~  DELI'VER TO | |

ot ror pog oftpre ghbBiméphinE 25 Yl 078 @“ﬂedm‘hdl@?ﬁ%@ ARBRER

X=I BM 85QMUJ5T]EIHTW) aitfa!chedﬁlte' the end ofthis discRBure. The MULTHEDIEM softvarey as out i ne

for MJLTI EDT2 Edit a shot..gather to nes wi.th anpl.itudes
hi ghdP  well as the ¢qmpanion JAMEGAEDIH ’S?SO&atarre?lgo 1551”‘3 ed in'the appendix, pretbrably

1 301 0 Yok nghe PASRYA AR processf enyichhncht (ORI MU YR Roore
Excl ude redh be pasily adspmedito ahewrdceseng systeniow Rrdvin 86later developed. This system

runs under any of numerous versions of the Unix operatmg system, typically on “mid-range”

work stations, but also on larger “main frame” machines. For example, the software can be
15  runonan IBM RS6000 running the ATX 4.1.5 operating system (IBM) The code can also
run on any of other varretres of the Unix operatmg systems that are supported by Advance
Geophysical, such as Solans (Sun Mlcrosystem) and IRIX (Srhcon Graphxcs)
Refemng to Flgure 5, seismic processmg system 50 constructed in accordance with the
| preferred embodlment generally includes a data processmg unit 51 a display 52, a tape drive
20 54, memory 56, and a fixed dnsk storage device 57. A plotter 58 for generating hard copies of
the processed data is optlonal but if included preferably compnses a large format 12, 24, or
36inch plotter such as GS-636 manufactured by Oyo or any other surtable prmtmg or plottmg
device.
" The data processmg unit 51 may include a 72 MHZ, IBM RS6000 7013-590 CPU, but
25 fasterand hlgher performance CPU’s are preferred The dxsplay can be any suitable display
such as the 6091 19 manufactured by IBM. The memory 56 mcludes any ‘suitable type of
memory such as dynarmc random access memory (DRAM) Memory 56 preferably is
1mp1emented with at least 256 MB, but 500 MB, or more, 1s preferred Less than 256 MB is
also acceptable although with drmrmshed performance The fixed disk 57 preferably has a
30 capacity of 20-30 GB and may compnse a conventlonal hard drive, CD ROM dnve or other

suitable types of mass storage units. The tape drive 54 preferably comprises a 8mm high



SUBROUTI NE | NI TMULTI EDT2 (LENSAV, | TOOLTYPE) 35 #i ncl ude

"mul tiedt 2. Wtb0/02155 #i ncl ude ' header.inc’ #i nclp¢qeysosR Engk NC'
40 PARAVETER ( LEN LNAME=6) CHARACTER* 32 CDESC, AFI LE*41,
| name* (LENLNAME), cfil e*41 C... .Mke sure input is shot records

|F (I PSORTz . NE. |SINpz) THEN 45 CAllL EXERRFATAL ('Input nust be shot
records. ') END | F C.. ..Find header entries ALL
HDRNAM NFO (' CHAN ', CDESC, LEN, | FMT | H CHAN, 50 - | I ERR) CALL
|F (I ERR uEla ader .

HDR( NAM Nnggsm%t)%gg:%#e E%gg?ﬁf_éggﬂﬁm g%g& Ek%*g | F (1 ERR . NE.

0) CALL EX ERR Refersing @g@ipro Figure 3, mbaumes falling outside the Gixtle 1BRiAMEM4dNFO

o eaustion () o o by ited 7 ceippreodsmentraon 1 %Sommstasishomaer B

CALL H , g@ﬁﬁa . | E
(1ERR . NE. O) gAﬁcegxggaFXTAL ittnded H Vst Mot Wamm traces oL L

HDRNAMSNqutergg_eg)by e&p&f{ﬂ;ﬂ@:ﬁrﬂﬁﬂy a pﬁmﬁeﬁi sdt 65<tra<;eEBR)>tlﬁr traces gzt EE ﬂ(&m -
ME. O L - i.n header
(oY s Of he aces it wopld.eiberwite i sptected using equation (R beemingsl CALL

Fﬁfﬁﬁéﬁéﬁ%uwk *r“‘**‘%dc)?'ﬁ‘{‘h%’x“‘éé'é’ S AT Sl oy SRR B

| F (( CFI LBheteby conﬂmlEia)ing ARz thaChhe &djaddht shot nevoed With Thihdise at a similar tfadk L

END
o e p pande shroBsanihe MUBFEEDIT™ and MEGAERE Rpspfiware preferablse) ank
Fill tiee |inBGdésamEoptioh t6 8xdedAhbts from the trac%el%ctxoﬁ%%gn{mﬂiﬁ%m

feature will be used whenever the noise arrival time changes by less than the length of the

noise wave train from one shot to the next.
Referring now to Figure 6, a 3D seismic ship 200 is shown trailing two sources 212
and four streamers of receivers 214 so as to acquire 3D seismic data. Two axes X and Y are
15  shown in Figure 6. The X axis corresponds to the in-line X axis of Figure 3. The horizontal Y
axis is the “cross-line” axis and is used when referring to multiple streamers of receivers and to
multiple sources. As such, each receiver 214 in Figure 6 is located by a coordinate (Xr,Yr)
and each source 212 is located by coordinate (Xs,Ys).

In a 3D seismic survey, equation (1) can be modified to provide for the possibility of
20  multiple sources and multiple streamers of receivers. For example, equation (2) below can be

used to determine a set of comparison traces for comparing with the target trace in a 3D

seismic survey:

DIST = \[(Xst — Xsc)* +(¥st ~ ¥sc)* +(Xrt — Xrc)? + (Yrt - Yrc)? )

25  where DIST, Xst, Xsc, Xrt, and Xrc refer to the same quantities as in equation (1). Further,
Yst is the cross-line coordinate of the source location for a target trace; Ysc is the cross-line
coordinate of a source location pertaining to a comparison trace; Yrt is the cross-line

coordinate of the receiver location for a target trace; and Yrc is the cross-line coordinate of



20 LNAIVE(I 1) = END DO . C ... Get window |l ength and

I ncrenment for uting anplitude traces CALL EX GETFARM LEN

, 1, TLEN) W?s"“"’zl 5 CALL EXGETPARM (' TINC  , 1, TINO PCHUSONSHS v er ¢
to sanpl es LWN N NT (TLEN / SAI\/PRATZ) _ | NCW N = NI NT
(TINC | SAMPRATz) 30 C ... Nunber of,anplitude values per trace

NWRC = 1 + (NUMBMPz-LWN) / 1 NCW M C... CGet taper length for nuted
wi ndows 35 CALL EXGETPARM (' TAPER , 1, TAPER) LTAPER =
NI NT ( TAPER/ SAMPRATZ) C... AI | ocate nenory for taper and generate
ranp the receiyer lpcatiop/foraepmparisonpe: | XTPR' 1| ERR) 40 . XSTEP = 1. /

FLOAT( LTAPER) T
FLOAT( 1) * XSTER Uation @ g%ly[%’h s ﬁﬁgﬁphere o four d E’ﬂDCENSUSh?‘El@ﬁg eé‘?% SPARE, o
header i nkat includes traces| génén‘aféld hyPtEe s@)e &I-mrent sources 2VRI AEwith@he 2D Apse) thel\lANE

WN | bR seleciedinhe 3D case or mv oo 8 taigt T B o TR NG e

gat hegs NABEbl
@Q’“?ﬁ%efm terremor centiar gat hed lilé o te%xE Hc fuiaiseléu°n WOl ceTPARM
( NEXCL ‘permits\irael from otherGitreamétto ibe pbmpaned mith\thé tacgdt srace dAnedemplarys 5

tCﬁ\ Ir_lé S Eé%lg@%&pﬁ?ni\r@ﬁon usulrg eclftlr_:alt)l\éﬁlé) is provrdced in thGPMrcrotjlr?re Appn}\)drl tude
(MEGAEDITTM)
The second step of the preferred method mvolves edxtmg the target trace. In’

10  accordance with the preferred embodrment of the invention, and referring again to Figure 4,
noise editing of a target trace is based on a suitable amplitude measure, such as the root mean
square (RMS) amplrtude, computed in time windows 130 for each trace. Other types of
averages, such as average absolute'"axnplitude, can also be used if desired. The RMS average
of the target trace in each tirne window is compared to the median of the RMS averages of the

15 comparison traces from the comparable time windows. Generally, at least three comparison
traces are needed to compute the median value. That is, the RMS average is computed for
each time window in the companson traces and then the medlan is computed of the RMS
averages for all of the comparison traces in each time window. If the RMS average of the
target trace in a given time wlndow exceeds the comparison traces’ median \.ralue' by more than

20  auser-specified _thre_:shold.fac_tor, that window in the target trace is classified as noise and
flagged for removal or other suitable processing. The threshold factor may be time-variant
and user-adjustable. Further, the windows 130 in which the RMS and median values are
calculated can be any desirable size. In accordance with the preferred embodiment, these
windows preferably are in the range of 100 to 200 milliseconds, although other window sizes

25  also are possible. Additionally, the windows need not be back-to-back as shown in Figure 4.
Instead, each window may overlap an adjacent window. For example, a typical window length
may be 100-200 milliseconds with a corresponding amplitude window increment of 50-100
milliseconds (overlappmg) _

Noise zones ﬂagged for removal may be muted, replaced wrth a constant value
30 replaced with data interpolated from surrounding traces, or modified in any suitable manner so .

as to reduce the detrimental effect of the noise. Additionally, a suitable linear taper function



CALL EXCCETPARM (' THRESH ', 1 CTEMPz, NCHARS) CALL DECCDE PREP

(CTEMPz, NCh¥drB0/0216%0) 10 | PAIRS = NCO' 4 + 2 CAb G084 5 CODE
(CTEMPz, NCO RTEMPz( | PAIRS), NVALS, .TRUE.) C.... Cenerate the tine
dependent threshold array CALL MEMRESBUFF (NWRC, | XTHRESH, |ERR)
15 NPAI RS = NVALS/ 2 CALL MA.TI EDT2 THRESH ( RTEMPz(| PAI RS),
NPAI RS, SAMPRATz* LWN-1), & SAMPRATZ" | NCW N, NWIRC, .
RSPACEz (| XTHRESH) ) C.... Get output fold QC file name; open if
request ed &hbe apphecﬁ&lthe Etért @l ERd\BiMHe ndlsklzBne so ds toMihinkize tHetdMdRht of hi

| F (AFI LE(l 4) none& THEN CALL RTHOPEN (AFILE, NCHARS,

| UN) frequepgycharmonics added toithe-dega, a5 would be gnderstood by oneskilled initheoartit e

VDR < e, THERTE e bt insie fe i bessphere dofinef R BaMaEI (748 be qite lrge
NUMCDPz Z* N@$E¥éral lﬁﬁdred) eﬁn for a klibri bétl'éhzcﬁst% dFewb o tifree shot mt rvgh" d tlﬁﬁ?ﬁe

| Bl G MAXCDPR .. Start out in
first |5nputhes§m9!aﬂ of 50 many Vtal\ienmaybb timesconsuming and (ihﬂhaﬁ'yr I@ases QOunnecessary. Thas,

d
E-(Ia-:?ng £ 1 usthesx emley%ls?'\éY_’%ﬁmeosme"?h@%ﬁn| P‘ie {éﬁ':c{‘l’éf’g S aptiag, co;ns

shot's, shodecrédséd Mikinie'bytofRing medians from ¥ saBset of the full set of co%m tPaces.
C... Set fla& needed to get aro%nd Promax bug (no EQJ trace 1f In

pi pe node) Asthe softwarslistinpiimlicates-AuSiE-specified "maxirafi rﬁmbepof_ﬂﬁ&‘\lﬁme can be
| TOOLTYPE Seldc um%xngfy from the full set ofléompanson traces, %o that th_e subset covers
10 approximately the same region of source-receiver space as the full set. The median value _
computed from a few tens of traces is not likely to differ significantly from the median
computed from a few hundred traces, as long as the comparison traces cover substantially the
same part of the source-receiver space. However, the time required to sort a few tens of
amplitudes is much smaller than the time required to sort several hundred amplitudes because
15 most sorting algorithms have run times proportional to a quantity'between N and N?
depending on the number and initial order of the values, as would be understood by one of
ordinary skill.
The MULTIEDIT™ or MEGAEDIT™ programs can be run at sea during data
acquisition or on land after the survey has completed. Alternatively, part of the processing can
20  be performed on board the ship during acquisition and part can be performed post data
acquisition (on land). For example, the steps to determine which traces have been infected
with noise can be performed during the data acquisition phase. Then, after the survey is over,
the noisy traces can be edited in a data processing system on land.
Additionally, the computed edits can be mapped as attributes in a conventional binning
25  system in which the trace locations can be analyzed. Common depth point gathers determined
to have excessive noise using the techniques described above can be evaluated in the binning
system. Upon viewing the system, a decision can be made to reshoot an area with a large
congregation of edits.
A portion of the disclosure of this patent document contains material which is subject
30 to copyright protection. The copyright owner has no objection to the facsimile reproduction

by anyone of the patent document or the patent disclosure, as it appears in the Patent and



18 _ SUBRQOUTI NE MULTI EDT2 THRESH (PAIRS, NPAIRS, TO, TINC, NW,
THR) 5 ... Generate an anplitude threshold for each anplitude W ndow

C... Par arﬂé’Pé\“@ms PAIRS - array of input tine- arrplll"f"fﬁ']%9 L
NPAIRS - no. of input pairs 10 TO - time of first anplitude

out put threshol d TINC - timeggncrenent between output thresholds
NW - no. of thresholds to output: THR - threshold array
(output) 15 REAL PAI RS( NPAI RS) , THR( NW C ... CQutput Threshold

&3\(/) it 1Genmer _at ark O hée?;#gt%!;s?orr(&%% gVI‘?\*I %%rwrse regerves ol EQ%EF%&laf e const a$
threshol ds if %é?%@@%ﬁh% ﬁg?tg Bﬁg@%‘,‘eﬁmn descnbed ablove Wwde'—%:grﬁﬁﬁaﬂs( 1))

THEN ELSETF (T

PAI RS( 2* i¥dritiges byver [ddntentional mmneibﬂﬁd@cdumﬂﬁﬂhﬁspﬂ)bmmm;tems FocC, |
I nterpol ate between bracketi.ng I [

next pai eXAmplecRQRLE:Nojse analysis SOT%PS 15("?%‘”& T}’F’AR%{W %el\ﬂ?-‘rsf)eﬁml‘ﬁlgf(l%

| TI MEL= | NVE L LE:
(TW. 5T p&{ fres R}ﬁ?\fntgto occu?’lfd féaﬂ\}aé E‘Arhrfeahgqﬁ e Felltine, relatlve ol thtavdht
END | F 4Gyhich the data is hmﬁfeﬂolAafsﬂch the noise edi[lngvof Hﬁ ;RS(ekrEd Ieﬁrbodlments canbgl =

PAI RS( | TI NE+ ) = PAI RS(| TI VE+2) 45 A2 = PAI RS( 1Tl NE+3)
THR(1 W perfnpmed grebparthe simwhﬂeslw dptnig 7“18 acqued Thmgl'ﬁ’ to analyzse the EEYB
RETURN 5o noise whildthe data is bemg acqurred greatl" enhances the quality control of the data. If,

etothe

for example portlons ofa selsmlc lme are fatally defeotlve due to the presence of hrgh

10

same general vicinity of the ocean where the norsy-shot record was acquired. Accordingly,

parts of a line can be reshot before the shrp leaves the area if desired. Conventional seismic

records generally becomes prohlbmvely expensrve The quahty of the data is greatly enhanced

15  over conventional seismic systems




C . Execution Routine for MULTIEDT2 55

19 WO 00/0215SUBROUTI NE EXECMULTI EDT2  ( TRACE, | THDR, REHiDBY9/15588
#include 'nultiedt2.inc #i ncl ude ' header.inc' #i ncl ude
"mem i nc' | NTEGER | THDR (NTHz) 10 REAL TRACE( NUVBVPZ) ,
RTHDR( NTHz) | NTEGER SHOTNLI ST, SHOTI LI ST, SHOTTRC, SHOTHDR,
SHOT APTR, & SHOTPREV, . SHOTSP | MTEGER AMPNLI ST, AMP | LI ST 15
--- Qutput C file if finished------------“-c“-“cmea ot

| F (CLEAN THEN C.... d le 20 IE (ICU.NE. O
THE(N lIJ%}“‘CLOSE (UNI T= |(:U)Ose 1(EEI\I%%‘E‘Q’E\:_LG|:| LECLOSE (| cu( | ERR) :

END |F 2 REpL output if I F (1 UN
.NE. 0) Ta ﬁg FRI NCDPR = NA@&H;F ipe bR‘);D?ﬁ NCCDPz + 1

VR TE g| Uzite DYITED : SAI\/PRATZ*I NCWM R 08:04:22 1@@@ = 1, NCDPR 30
IX = IX FQC + (M NCDPR-M NCDPz+l - 1) * N\WfRC X = IX + NWIRC - 1
WRI TE (| BRIROSD AfNCDPR+l NCCDPz* (ipd)(hplj-3) ~ da.:fOCSPACEz(JX) IX = 1X
LX) END DO 35 CLOSE  (UNI T=I UN) CALL FI LECLOSE
(1 UN, i) ERSPBMITTED BY £ND | F mrj eREREHRN1 007 END | F

DELIVER TO: mrjenker@dlr007
FLAG VALUES:
15 a=0, =a, f=, h=, j=S, 1=66, p=10, s=Courier, 2z=0, A=1, B=gn, C=!,

H=dlro07, J=+, L=+, N=1, P=1pO:1p0, X=IBM-850, 1=!, 2=, 3=!, 4=!,
=1
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20
c Initialization routine for MULTIEDT2
Edit a shot gather to remove zones with amplitudes higher
than on adjacent shot gathers
25
R. T. Houck May, 1994
c 1) Promax EOJ bug circumvented 11/30/94
C 2) Time dependent threshold added 12/15/94
30 C 3) Exclude multiple records around center shot 8/11/85
dokkhkhkhdkkhhhkhhhkhhhhrkhkhkhhhhhkdhhdhhkrdh kb hrhhdhhkhkhhhdhhhhkhrhrhkhkhd
SUBROUTINE INIT MULTIEDTZ2 (LEN_SAV, ITOOLTYPE)
35
#include ‘multiedt2.inc’
#include ‘header.inc’
#include ‘mem.inc’
40 PARAMETER (LEN_ LNAME=6)
CHARACTER*32 CDESC, AFILE*41, lname* (LEN LNAME), cfile*41
C....Make sure input is shot records
IF (IPSORTz .NE. ISINpz)} THEN
45 CALL EX ERR_FATAL ( Input must be shot records.')
END IF

C....Find header entries
ALL HDR_NAMINFO ('CHAN °, CDESC, LEN, IFMT, IH~CHAN,
50 IERR)
IF (IERR .ME. 0) CALL EX_ ERR FATAL ( CHAN not in header.')
CALL HDR_NAMINFO ({*CbP ", CDESC, LEN, IFMT, IH_CDP, IERR)
IF (IERR .NE. 0) CALL EX ERR_FATAL (°CDP not in header.’)

CALL HDR_NAMINFO (° SOURCE *, CDESC, LEN, IFMT, IH_SOURCE,
55 IERR)



40 200 FORMAT (7X, 'CDP', 110, /, (2513)) C.... Ask for a

new trace if we dunped the last trace on the previ.qus cal |

| F  ( STOPDNYS) 0P STOPDWP = . FALSE. cabe ’E%?—”(‘EH@UDE
RETURN END I F 50 C....Set up to flush remaining shots if EQJ
trace was just read ' IF ((1FLUSH .EQ 0).AND. (ITHDR(IEQz) .EQ
LASTTRpz)) THEN QUT PTR = SHOJg | LI ST(I NPTR, 1) | TRC_OUT
=155 | FLUSH = 1 20
END | F C....Don"t send out a trace i f everything' s been flushed

| F (((1FLUSH . I\E (fBRR AMR. (0PUFART X ERR_GATAL ORSHRCE not &n hdddelrUSH

. GT. NADJG)) ' TeEdt, R NEMONFS MODEOFFSET __‘, CESUZJRNLEN, IFMT, IENSOFE, IERR) C
sxkscksck Fi| | IFDURERRIONE. 0) CALL |HX_ERBUFATRR ‘AQBFSER nyHERD headerg!)
.Construct a nEhALkIHAR FAMABFO| { "$OH X | s -t RBESEr HENyr éé'é‘Tr IH _SX, IEIRIR)(ITRC
IN . EB 0) THERFlSIERR -ME|. XOpREALL: BXqEBRRFATAL (" SOUCK er. ')

(1 THDR( | H_SOUREEYL HRBSHINEQ (7500 DESC, LEN, g Ph‘é,taf

| TRC I(E =1 IF (IERBENBEI F°§”°ALL M%‘R%EB% °U-{Yr§;§ t8n ‘%esr héader)
into the ghot her SHOT LDTRC - (I'N
PTR I#TRC%I K- o ﬁé%ﬁk%r g oofu%%ﬁ actual Iy r_((aad

| F (I'TRACE DEA Lﬁﬁh&n (CFILE .NE. ‘none')) THEN

CALL RTH_ OPEN (CFILE, NCHARS, ICU)
ELSE
ICU = 0

15 END IF SR - |
CALL EX_CGETPARM (‘LNAME ', 1, LNAME, NCHARS)

C....Blank fill the line name, if necessary
DO I = NCHARS+1, LEN LNAME
20 LNAME(I:I) = ‘v
END DO

C....Get window length and increment for computing amplltude traces
CALL EX_ GETFARM ( TLEN *, 1, TLEN)
25 CALL EX_ _ GETPARM ( TINC “+ 1, TINC)

C....Convert to samples
LWIN NINT (TLEN / SAMPRATZ)
- INCWIN = NINT (TINC I SAMPRATz)
30 . . S .
C....Number of amplitude values per trace
NWTRC = 1 + (NUMSMPz-LWIN) / INCWIM

C....Get taper length for muted windows
35 CALL EX_GETPARM ( TAPER *, 1, TAPER)
LTAPER = NINT (TAPER/SRMPRATZz)

C....Allocate memory for taper and generate ramp
CALL MEM RESBUFF (LTAPER, IX TPR, IERR)
40 XSTEP = 1. / FLOAT (LTAPER)
DO I = 1, LTAPER
RSPACEz (IX TPR+I-1) = FLOAT(I)*XSTEP
END DO '

45 C....Open the CENSUS file and write header info
IF (ICU .NE. 0) THEN
WRITE (ICU,'(A)') LNAME
WRITE (ICU,*) NWTRC
WRITE (ICU,*) SAMPRATz
50 WRITE (ICU,*) LWIN,_ INCWIN, LTAPER

END IF
C....Get number of adjacent gathers to search

CALL EX_GETPARM ('NADJG °, 1, NADJG)
55 '



F (I THDR(1.CDPz) .LT. MNCDPR) M NCDPR = | THDR( | CDPz) | F
|

THDR( | CDP#o oofek155MAXCDPR)  MAXCDPR = | THDR( | CDPz) . Piivso715368
C.... If we just loaded the last trace in the ensenble ... | F
(1 THDR( 1 ENDENSz) .EQ LASTTRpz) THEN C.... Cenerate an anplitude
gather for this shot gather 35 | F (SHOTPREV(I NPTR) . NE. 0) THEN
| X PREV = SHOTAPTR( SHOTPREV( | NPTR)) 17 ELSE | XPREV = 0 END
| F CALL AVMPNEW (I NPTR, LWN, I NCWN, NWRC, |XPREV, |XAWP) 40
C... Deternlne sort directions if mﬁive read t e first two shots
| F ((SHOT SNL-I-S§ S;&r;ﬁg 'ﬁmm hexs Ef‘e 0)) THEN CALL
MULTI EDT2 SDI R i X & |'H ACFF, | NCSP,
DGDS) 45 nter if we have enough
shot rgcords ..GE'NDréglace?;ﬁ%p}Em&h ﬁr\li’F% Rgﬁé,_\L?IADJGI) THEN ouT
PTR = SHOTI LI ST(I NPTR 1) 50 .. Ask for a new shot
record i f g\e .need 6DRe - amplltudELﬁEreéﬂaQ l;ﬂéllrso CALL EXFI LLMODE
55 END | EALL EX_CGETPARM ('THRESH °, 1 CTEMPz, NCHARS) 21
C...Ask for ancabbrDEC@RE: BRER HETEMRz o MIHARS,r 8CO$ |left to read
ELSE 10 TPRIRSN-NGOACHIR + 1 5 CALL EXFI LLMODE END | F
C ****** F| ushCAblHeFLOAT) DRGODE (EHEMPandN&Ut FRTEMPRAIRRIRS X+ AVALSA +ERUE. )
out put shot gatherr . th | F (C%WE;R1:NE 0 OIEEQLraY C... Wite SOURCE
to the CENBUS FFP% EEMtREEEEE%% nggc?? T HiREen, TERR) in the shot

15 NPAIRS = NVALS/2

CALL MULTIEDT2_ THRESH (RTEMPZ(IPAIRS), NPAIRS, SAMPRATz*
LWIN-1),& SAMPRATz"INCWIN, NWTRC, RSPACEz (IX THRESH))

. .Get output fold QC file name; open if requested
20 CALL EX_CGETPARM (‘AFILE °, 1, AFILE, NCHARS)
IF (AFILE(l:4) .NE. ‘none') THEN
CALL RTH_OPEN (AFILE, NCHARS, IUN)
ELSE
IUN = 0
25 END IF

C....Allocate memory for time dependent fold QC array
CALL MEM RESBUFF (NUMCDPz*NWTRC, IX FQC, IERR)
CALL VCLR (RSPACEz(IX FQC), 1, NUMCDPzZ*NWTRC)
30
C....Initialize CDP counters
MINCDPR = IBIG
MAXCDPR = —IBIG

35 C....Start out in fill mode, with the first input shot

uninitialized
OUT_PTR = 0
IN_PTR = 0
ITRC_IN = 0
40
C....Counter for trailing shot records being flushed
IFLUSH = 0
C....Initialize increment between shots, shot interval in groups
45 INCSP = 0
DGDS = 0.
C....Set flag needed to get around Promax bug (no EOJ trace if in
pipe mode)
50 STOPDMP = .FALSE.

LEN_SAV = LENSAVED
ITOOLTYPE = ICOMPLEXpz
RETURN
END

55



d — e e wem

15 IE ((ITRCOUT .EQ 1) .AND. (ICU.NE. 0)) & WRITE

(ICy,400) SHOT SP(OUT PTR) C.... Get pointer toflrst glrggle and
to the tr 29 O3, | PTR = SHOT TRC ( OUTPTR, Rccéj{f'?‘&%’i JPTR
= SHOTHDR (QUT_PTR, | TRC_QOUT) C... .Load the out put TRACE and | THDR

array: CALL VMOV (RSPACEz(|PTR), 1, TRACE, 1, NUVBMPz)

CALL VMOV (I SPACEz(JPTR), 1, ITHDR ‘1, {§THz) 25 C... .Edit the trace if
it's live | F (1 TRACEDEAD(| THDR) . NE. 1) THEN C... .CDP
subscript for this trace 30 | CDP = (ITHDR(IHCDP) - M NCDPz) |

| NCCDPz **1******'@****Generaft*’a"*s*e'a*r*ch*T‘f%’t**********CAtt*‘l\M*l*l*EﬁTZ*SRU—lLST
( SHOT APTR(QUT_PTR), | TRC OUT, NADJG, | NCSP.

N
| TEMPz) 35 . SUB@UTIN@MEFQTEEEW.ITIWSM rﬂ%W?orNPMe ?ﬂre‘gm'd Na’ﬁplrflf‘gdes
CALL MULTI EDT2 TCHECK (NV\TRC NSRCH,

NS
|TENP%(zﬁwsmsratRsPRcEE‘(”rkﬁ%Wesmw for fﬁ%ﬂ&q%% L‘jNCDPz
| CDP, NDEAD, 40 & | TEMPZ (3*NSRCHH )) _Wite to the CENSUS

file if Snyth deN 40k THEN | NDX
CHAN = SHOT (%&E;W tlt‘g Q;ﬂ%%“ 25 "CALL MULTI EDT2
CENOH (rey, Ptude output &hlrEENGZ4 3* NSRCH+1) )

END | GI'INC K'J |t1§nQelhE.€€x@eﬂﬁ‘ valtivedhneomsitarmrdend1d® | F ( NDEAD
EQ NWI'RC) TN - no. GALthidsHolHRAEE 6IBAGE, NUMBMPz, SAMPRATZ, | THDR) -
22 C ...THEX herwitteeskbld amayspeatpued tine w ndows ' ELSE | F

(NDEAD . GT 0) THEN CALL MILTIEDT2 WKI LL (1 TEMPz( 3* NSRCH+1), NDEAD,

LW NJ15 REAT: NRAARS (NERLRE) / FEP\M) RSPACEZ( | XTPR), 5 & LTAPER

TRACE, NUI\/BI\/PZ) ‘ END | F '
. .Output Threshold Loop: Generate a threshold for each window

ITIME = 1
DO 1W = 1, NW -
20 TW = TO + (IW-1)*TINC

C....Extrapolate constant thresholds if beyond spec1f1ed end pairs
' " IF (TW .LE. PAIRS(1l)) THEN
. THR(IW) = PAIRS (2)
25 ELSE IF (TW .GE. PAIRS(Z*NPAIRS 1)) THEN
THR(IW) = PAIRS(Z*NPAIRS)

C..;.Interpolate between bracketlng palrs
ELSE : :
30
C....Move to the next palr if necessary
IF (TW .GE. PAIRS(ITIME+2)) THEN
ITIME = ITIME + 2 .

33 C....Skip closely spaced points
DO WHILE (TW .LT. PAIRS(ITIME))
ITIME = ITIME + 2
END DO
END IF

40

C....Interpolate.

T1 PAIRS (ITIME)
Al PAIRS(ITIME+1)
T2 PAIRS (ITIME+2)

45 A2 = PAIRS (ITIME+3)
THR(IW) = Al + (TW-T1l) * (A2-Al)/(T2-T1)
END IF
END DO -
RETURN

50 END

nwnu

*'********************'k*********************.******-k*****************

C Execution Routine for MULTIEDT2
55 ’



C***EFigure.out what to do next: 10 C. ... If there are nore traces in
this shot wooom213s- (1 TRCOUT . LT. MAXDTRz) THEN W@gﬁﬂtssthe
trace counter and keep dunpi ng | TRC QUT =I TRCCUI' 115 .
If we've dunped the last trace for this output record ... ELSE
C... .Set last trace flag in header 20 | THDR( | ENDENSz) = LASTTRpz
C.... Get rid of unneeded shot and anplitlfde gat hers | XPRE = OUT
PTR | X AMP = SHOT APTR(QUT PTR) 25 CALL SHOTDELETE (| X_PREV)

C.... NBKQ*§QQQ*LQ$£§4£U1*éyylug *QUPlll*£¥1#¥i be*ﬁhfi** Je ol Je o e de ok ke de Ik ok
del eting one . = 2*NADJG + %§?—I 30 e

AVPTLI ST( | XAMP) g5 T Al MR T(1 XAMP, 1)
CALL | AVPOEL et (i XFAI\HEE %%C ﬂgﬁﬁﬁn?’ﬁz éij%cg VEripos, ggp‘ellrddR put of a new
shot i® not fl ysHdlgakr aih g dAQGAS I'F (I FLUSH . EQ 0) THEN
OUT PTR = 0 #includkTREhédMexr AncA0 C.... Stop dunping after flushing
this trace #inclu8&OPhiMem mincFRUE. C.... Fl ush the next shot
ELSE 45 | FLUSH =l FLUSH + 1 OQUT PTR =SHOTI LI ST(I NPTR, |')
| TRC QUT 1 INTEGER IHHIR | (NTHz) CALL EXFLUSHMODE 50 END I F
400 HORVAT REBDURRECE (NBJSMPz), RTHPE(NIRN) END 55

INTEGER SHOT_ NLIST, SHOT_ILIST, SHOT_TRC, SHOT_HDR,
SHOT_APTR, & SHOT_PREV, SHOT_SP
INTEGER AMP_ NLIST, IAMP _ILIST

15

C --- Output QC file if finished--~=———==cccccm
IF (CLEANUPz) THEN
C....Close CENSUS file
20 IF (ICU .NE. 0) THEN

CLOSE (UNIT=ICU)
CALL FILE CLOSE (ICU, IERR)
END IF

25 C....Don't output if the file wasn't opened
IF (IUN .NE. 0) THEN
NCDPR = (MAXCDPR - MINCDPR) / INCCDPz + 1
WRITE (IUN,*) NWTRC, SAMPRATz*INCWIN, NCDPR
DO I = 1, NCDPR
30 IX = IX PQC + (MINCDPR-MINCDPz+I-1)*NWTRC
LX = IX + NWTRC - 1
WRITE (IUN,200) MINCDPR+INCCDPz*(I-1),
& (ISPACEz(JX) JX = IX, LX)

END DO
35 CLOSE (UNIT=IUN)
CALL FILE_CLOSE (IUN, IERR)
END IF
RETURN
END IF
40
200 FORMAT (7X, ‘CDP’, I10, /, (2513))
C....Ask for a new trace if we dumped the last trace on the
previous call
45 IF (STOPDMP) THEN
STOPDMP = .FALSE.
CALL EX FILLMODE
RETURN
END IF
50
C....Set up to flush remaining shots if EOJ trace was just read

IF ((IFLUSH .EQ. 0).AND. (ITHDR(IEOJz) .EQ. LASTTRpz)) THEN
OUT_PTR = SHOT_ILIST(IN PTR,1)
ITRC_OUT = 1

55 IFLUSH = 1



23

& | HACFF,

C. ... SUBROUTI NE MULTI EDT2_SDI R (I NPTR,
C....Use header

I NCSP, DODS) 5

i nput shot WOL0@RHS to

and receivers #include "meminc."” 10 | NTEGER SHOTI LI ST
SHOTHDR C ... Cet header entries fromcurrent input shot C..
Pointer to header of first trace 15 50 | HC1 = SHOTHDR(I N PTR, 1)
SOURCE | SP = LSPACEz(IHCl+PHSCURCE—1) 20 C.... Shot X
coor di nat es CSX = RSPACEz(I HA +I H SX-1) CSY =
RSPACEz (1 HCl - IgBY1kF) C ... Absolute offsets for traces 1 and 2 25
ACFF1 = RSPACEz( | HC1_| HAGFF- 1) | HC2. = SHOTHDR(I N_PTR, 2)

ACFF2

i nput shot 30 IF
SHOT $HDR( | NPTR PREVFLUSH

RSPACHER®NI' HCRehdASHK--d Ytrace if. é#er}(ﬁiinlgéadle'eemﬁlms!@df rom previ ous:
( ((CRLUGIR JNEE\V/03 SMUT. | (QUSTETR PER. @)) -OR. | Hp| :
-GT. NADPGP) PFFYEN CALSPREERYITDH H' SOURCE- 1)

PSX= RSPACEz( IRB®YRNH SX- 1)
C***Det er mi néNR F&ct i ons:

shot s

SE orY
(SQ?T%?% csy Lsx@;

RETURN

NAG NEXCGE, ...

15

20

25

30

35

45

50

55

| HSOURCE, | HSX, | HSY,
entries fromthe first two
determne the sort directi onRCHYSPHEISE ot s

PSY RSPACEz(| HP1+l HSY-1) 35

* PSY) * %2 DGDS =
EﬁBﬁT(—%% w00 ’-S)UEEEfm NE

C.... SOURCE increnent bet ween successi ve
***JJ¥Q§P i SP }y|§B*EBE¥Lﬁ£L****J;*****thwmkhddl;LLaGe*Dunbe
cspondi n§td ¥ isane © - - - - surface | ocation | DS

DS | (AOFF2- ACFF1) 45

MULTI EDT2- SRCHLST ( | XTEST,

IF (ITRC_IN .EQ. 0) THEN

IX_PREV = IN_PTR

Construct a new shot gather if this is the first trace

CALL SHOT NEW (ITHDR(IH_SOURCE), NUMSMPz, NTHz, MAXDTRz,
& IX_PREV, IN_PTR) : |

ITRC_IN = 1
END IF

C....Load this trace (and its header) into the shot_gather

c...

structure
CALL SHOT_LDTRC

(IN_PTR, ITRC_IN, TRACE

..Keep track of CDP's actually read

IF (ITRACE DEAD(RTHDR(1l)) .NE. 1) THEN

IF (ITHDR(ICDPz) .LT. MINCDPR) MINCDPR
IF (ITHDR(ICDPz) .GT. MAXCDPR) MAXCDER
END IF | |

IF (ITHDR(IEND ENSz) .EQ. LASTTRpz) THEN

IF (SHOT_PREV(IN_PTR) .NE. 0) THEN
IX PREV = SHOT_APTR(SHOT_PREV(IN_PTR))

ELSE IX_PREV = 0
END IF

, ITHDR)

ITHDR (ICDPz)
ITHDR (ICDPz)

..If we just loaded the last trace in the ensemble ...

.Generate an amplitude gather for this shot gather

CALL AMP NEW (IN_PTR, LWIN, INCWIN, NWTRC, IX PREV, IX AMP)

.Determine sort directions if we've read the first two shots

IF ((SHOT NLIST(IN_PTR) .EQ. 2) .AND. {INCSP .EQ. 0)} THEN
CALL MULTIEDT2_SDIR (IN_PTR, IH_SOURCE,

& IH_AOFF, INCSP
END IF

14

DGDS)

IF (SHOT_NLIST(IN_PTR) .EQ. NADJG+1) THEN
OUT_PTR = SHOT ILIST(IN_PTR, 1)

ITRC_OUT = 1

ELSE ITRC_IN =
CALL EX_FILLMODE
END IF

0

.Ask for a new shot record if we need more

IH_SX, IH_SY,

.Set an output pointer if we have enough shot records



| NCSP, & DGEPS, NSRCH, LI ST) C... .Cenerate an anplitude trace search
i st WO 00/02155 . 24 Crorribasmser s:
| X TEST - pointer to anplitude gather being tested | TRC - trace
no. of trace being tested NAG - no. of adjacent gathers to search
5 NEXCL - no. of gathers (in addition to current shot) to
excl ude | NCSP - nominal SP incré@kent between shots DGDS -
SP interval in multiples of the receiver group interval 10
NSRCH - no. of traces in generated search |i st LI ST - list 21‘5
[ rs .t I|t e traces t arj.son

| NTEGER | "?‘Esﬁ s e é*&er 88 1P Withe Sngmore pbraces Here Ty reedn
AVPTRC, AMPSP, IkiENhhSI I $T¢ AMPNTRC 20 LOd CAL AMP_LI VE C
... Tamget trae@rt.SeR! ¥ensudor St |n the |ist LI ST(l) =
AMPTRC( | XTEST, eNDRGF — NSRCH = 1 25 C.... SP nunber of target
trace | SP = AMPSP( | X- TEST) C....Set no. of adjacent traces to
search - enualié¢ BRasithmdfe: ****+dkStENOe QGG *S RO BFk F1O0SIHF*BH *AX €S
NAT = NI NT (ABS(DGDS) * NAG C.... Gather Loop: Search each anplitude
gat herl0i n G-he -Edét and outputD®hel h&Ft —taceANPNLhSS( bUERST)si3fE gathér

.Point to tAE séBYELPTRut-ANE- ANdTHBY its SP number . IXSRCNJ; f

o]

éﬁg{;|§Z§|XeTFi;LE} %%??ﬁf(tﬂ tpgrSEFSQ%OElfi gfxtﬁfg}gs éﬁé first trace

15 IF ((ITRC_OUT EQ l) .AND. (ICU .NE. 0))
& WRITE (ICU,400) SHOT _SP (OUT_PTR)

C....Get pointer to first trace sample and to the trace header
IPTR SHOT_TRC (OUT _PTR, ITRC_OUT)
20 JPTR SHOT | _HDR (ouT _PTR, ITRC_OUT)

. .Load the output TRACE and ITHDR array:
CALL VMOV (RSPACEz (IPTR), 1, TRACE, 1, NUMSMPz)
CALL VMOV (ISPACEz(JPTR), 1, ITHDR, 1, NTHz)

25
C....Edit the trace if it's live
IF (ITRACE_DEAD(ITHDR) .NE. 1) THEN
C....CDP subscript for this trace
30 ICDP = (ITHDR(IH CDP) - MINCDPz) I INCCDPz + 1
C....Generate a search list
CALL MULTIEDT2_ SRCHLST (SHOT _APTR(OUT_PTR), ITRC _OUT, NADJG,
& NEXCL, INCSP, DGDS, NSRCH, ITEMPZ)
35
C....Check each time window for above-threshold amplitudes
CALL MULTIEDTZ2_ TCHECK (NWTRC, NSRCH, ITEMPz,
RTEMPz (NSRCH+1), & ITEMPz (2*NSRCH+l), RSPACEz (IX __THRESH) ,
& ISPACEz (IX FQC), NUMCDPz, ICDP, NDEAD,
40 & ITEMPz (3*NSRCH+1))
..Write to the CENSUS file if anything was killed
IF (NDEAD .NE. 0) THEN
INDX CHAN = SHOT _HDR (OUT_PTR, ITRC_OUT) + IH CHAN - 1
45 CALL MULTIEDT2 _CENOUT (ICU, ISPACEz (INDX CHAN), NDEAD,
& ITEMPZ(3*NSRCH+1))
END IF
C....Kill the trace if all windows are dead
50 IF (NDEAD .EQ. NWTRC) THEN

CALL KILL TRACE (TRACE, NUMSMPz, SAMPRATz, ITHDR)



NSHOTS = (JSP - 1SP) / | NCSP C... .Make sure it's within the search
range (but exclude the target shot) 45 I F ( IABS%NSHOT

.LE. NAG) WaNo/02155 & (1 ABS(NSHOTS) .GT. NEXCL)) THERFT/US?

_ S)
18188 Set

range of trace nunmbers to search - JTRC = | TRC + DGADS*NSHOTS 50
NBELOW = M N (JTRC-1, NAT) ' NABOVE = M N ( AMPNTRC( | XSRCH) - JTRC,

NAT)

C....Force search to be synnﬁﬁiic about JTRC NABOQUT =

M N (NBELOW NABOVE) 55 JTRCO = JTRC - NABQUT

25

JTRCL = JTRC + NABOUT C... Add traces to the list if

they're gol.deatkrwise, killO&my ecireedt £imeé fwidddeT<O 5 DO JTRC =
JTRCO, JTRCL'ELSE IF (NDEADANGEI VE)| XBERH, JTRC)) THEN
NSRCH = NSRCHCALII MULTIEDT2_WKEIY NSREMPz13 MUSRGE(1)XSROEADJ TRON,10 END

| F

END DO

END [XNCWIN, BWTEAd ERBVAIh RREBACEHEEK TPR), ~ END I F 15
&  LTTAPERgt RBRACE oJJPMSMP2) RETURN END 20

SUBROUTI NE MENR Hi5T2_TCHECK (NW NSRCH, | PTRS, RWRK, |WRK, THRESH,
& 1FQC, NCDP.. | CDP, NK'b%tt%%gggJﬁ%ktgﬁ*;gh*;**J¥*J$QQD*LLﬂr*yuiuhlw*abeck
|

the anpl Pt uder BFGhE ¥

is nonzerod'an

the list of search pointers

agai et Ebg_agaﬁ%eﬁgob%hﬁ&gs{- ces isq'thié'p%te fold _cour_l_t er if the w ndow
T S

15

20

25

30

35

40

45

50

55

d 1. pTRz)PalBREL ers:

C....Increment the trace counter and keep dumping
ITRC_QUT = ITRC_QUT + 1 ’

C....If we've dumped the last trace for this output record ...
ELSE -

C....S8et last trace flag in header
ITHDR (IEND ENSz) = LASTTRpz

C....Get rid of unneeded shot and amplitude gathers
IX_PRE = OUT_PTR '
' IX_AMP = SHOT APTR (OUT_PTR)
CALL SHOT DELETE (IX_PREV)

C....Make sure there are enough amplitude gathers before
deleting one ' _
NEEDED = 2*NADJG + 1 - IFLUSH o :
IF (AMP_TLIST(IX AMP) .EQ. NEEDED) THEN
IX FAMP = AMP_ILIST(IX AMP, 1)
CALL AMP_DELETE (IX_FAMP)
END IF '

C....Trigger input of a new shot if not flushing trailing records
IF (IFLUSH .EQ. 0) THEN ' '
OUT_PTR = 0
ITRC_IN = 0

C....Stop dumping after flushing this trace
STOPDMP = .TRUE.

C....Flush the next shot
ELSE _
"IFLUSH = IFLUSH + 1
OUT_PTR = SHOT_ILIST(IN PTR,1)
ITRC OUT =1
END IF
CALL EX_FLUSHMODE
END IF

400 FORMAT (“SOURCE *, 16)

RETURN
END



30 . NW. - no. of anplitude w ndows per trace NSRCH - no. of

traces int list, including the one

checked %m?#rRS ~ Jist of pointers to-the first sanpl ePCTrlluge}g)éﬁﬁs
search trace 35 RVWRK - work array for nedian
(NSRCH el enent s) | VRK - work array for nedian (NSRCH el enents)
THRESH - relative anplitude threshold ak¥ay (NWel enents) | FQC

- time variant fold function for each CDP (updated) NCDP - no.

?L $32CE %Q***fy**i**EL*)*ﬂﬁKrtt****lé}%ﬁ*ﬂ***** ****%L* *FﬁleCOLLE Eqﬂging

3l e Wl o O B Sy

REAL RY\RK( NS #i ncl ude "nmeminc”
NKILL = OC....UQé head¥ RUn3ik8 $84H Gthe first twbFiﬁﬁﬁg«gﬂotEgbcaid§5to
RETURN determine the sort directions of the shotszﬁnd receivers DO IW
=1, NW C#inciGat emehiingler to be checked (first pointer) 5 | X
AVPW = | PTRS(I ) + 1wW- 1 SAVP = RSPACEZ(I XAMPW C ....Conpute
medi anoanpl i t UINTEGER esHOI ILIST, t r8l®&S HDR t hi S Wi ndow NVED = 0 10
DO IS = 2, NSRCH TAVP = RSPACEZ(IPTRS(IS)+IWI) C ....Exclude
hard zero&s ---Get headex (emtmieNELroy quyments input sh@ED = NVED + 1
RMRK(NNED%....égfhter to he;ggg LE first trace

15 IHC1 = SHOT_ HDR(IN_PTR, 1)

C....SOURCE
ISP = ISPACEz (IHCl1+IH_SOURCE-1)

20 C....8hot X, Y coordinates
CSX RSPACEZ(IHCl+IH_SX-l)
CSsY RSPACEZ(IHCl~IH_SY-l)

C....Absolute offsets for traces 1 and 2
25 AOFFl1 = RSPACEz (IHC1 IH AOFF-1)
IHC2 = SHOT_HDR(IN_PTR, 72)
AOFF2 = RSPACEZ(IHC2+IH_AOFF-1)

C....Get header entries from previous input shot
30 IN_PTR_PREV = SHOT_ILIST(IN_PTR, 1)
IHP1 = SHOT HDR(IN PTR_PREV, 1)
ISP_PREV = ISPACEz(IHP1+IH SOURCE-1)
PSX = RSPACEZ(IHP1+IH_SX-1)
PSY RSPACEz (THP1+IH SY-1)
35

c****Determine directions H khkdhkkdhkdhkhdhhbhbhbhbhhhhdhhkhhkhkhkrhdhkrthhhrrhkhd

C....SOURCE increment between successive shots
INCSP = ISP - ISP_PREV

C....Change in trace number (SEQNO) corresponding to the same
surface location
DS = SQRT ((CSY PSY)**2 + (CSY_PSY)**2)
DGDS = DS I (AOFF2-RAOFFl)
45 RETURN
END

Thdkhkhkhkhkhhkhhkikhhkhhkhkhkdhhhhhkhhhhhhdhhkhdhkhdhhhkhhdkhhkhhhkddhhkkdkhrhrhhhkdhdidhk

50 SUBROUTINE MULTIEDT2_ SRCHLST (IX_TEST, ITRC, NAG, NEXCL,
INCSP, & DGDS, NSRCH, LIST)

C....Generate an amplitude trace search list



END DO 20 CALL RVEDI AN (RWRK, NMED, :WRK, | MED) AVED =
RVRK( | MED) C .... Check against threshold; flag for kill_ if above. '

| F (SAVP . WO 00BREESH( | W * AVED) THEN 25 NKILL ~ NKILL HCWUS”“SIS*’ | W
KILL(NKI LL) = 1W C... .Zero the killed anplitude RSPACEz (| X
AVPW = 0. 30 C... Accumulate into fold count if nonzero ELSE
|F (SAMP .NE. ) |IFQC(IWCDP) = IFQC{yWICDP) + 1 END | F

END DO 35 RETURN END SUBRQUTI NE MULTI EDT2 CENOUT
(1CU, 1 CHAN, NDEAD, |WDEAD) 40 | NTECER | WDEAD. ( NEAD) | F
(1CU | EQ. D). B3riBNerd5” * WRITE (1CU, 410) ICHAN, NDEAD -  WRITE
(1CU, 411) (| VDEAIKST) -~ pointér tOBAPLitude qa__thqmmng( BesyedSO 411 FORMAT
(261 3) ITRQRRETYRMce no. of tENDe being tested

27 NAG SUBRGUPENED JRESMEDRENARBL EO fremqa NKI LL, - EW.N, | NOW N,
NWRG, & REPVMEXCIAPER. pfaprFhensRacER yiep to currentishotl, tonecified

list of wi ndo%c;'i‘-ﬁ’
SP - nomlﬁanggufdg emeng between sh ggnter

DGDS - SP interval in multiples of the receiver group

interval

10 NSRCH - no. of traces in generated search list
LIST - list of NSRCH p01nters to amplltude traces to use for
comparison : .

*****************-k****************************************ﬂe_****f:**

15
INTEGER IX_TEST, LIST (1)

#include "mem. inc" oo o .
INTEGER AMP_TRC, AMP_SP, AMP NLIST, AMP_ILIST, AMP NTRC
20 LOGICAL AMP LIVE ' . o

C....Target trace is always first in the list
LIST(1) = BAMP_TRC(IX_TEST, ITRC)
NSRCH = 1 '
25 ‘
C....SP number of target trace
ISP = AMP SP(IX~TEST) '

C....Set no. of adjacent traces to search - equallze search
30 distance along shot and receiver axes -
NAT = NINT (ABS(DGDS) * NAG)

C....Gather Loop: Search each amplltude gather in the list
DO ILIST = 1, AMP NLIST(IX ' TEST)
35 -
C....Point to the search gather and get its SP number
IX_SRCH = AMP_ILIST(IX_TEST, ILIST)
JSP = AMP SP(IX SRCH)

40 C....No. of shots before (-) or after (+) target shot
NSHOTS = (JSP - ISP) / INCSP .

C....Make sure it's within the search range (but exclude the target
shot)
45 IF ((IABS(NSHOTS) .LE. NAG) .AND.
& (IABS(NSHOTS) .GT. NEXCL)) THEN

C....Set range of trace numbers to search
JTRC = ITRC + DGDS*NSHOTS
50 NBELOW MIN (JTRC-1, NAT) : LT
NABOVE = MIN (AMP_ NTRC(IX_ SRCH) JTRC, NAT)

C....Force search to be symmetric about JTRC
NABOUT = MIN (NBELOW, NABOVE)
55 JTRCO = JTRC - NABOUT



C... Paraneters: 10 IWKILL - list of windows to be killed

NKILL - ngo defozidsndows to kill (length of [WKILL) PSR 5188
total no. of windows in the trace LW N - anplitude w ndow

| ength for killing bursts (input) 15 | NCW N -
anplitude wi ndow i ncrenment (input) REPVAL - replacenment value for
kill ed sanpl es TAPER - linear2yanp for tapering edits

LTAPER - no. of elenents in TAPER TRACE - trace sanples

(updat ed) 20 NS\VP - _no. of sanples in TRACE (i nput)
| NTEGER | W KI LTXRG% FLYTRC + NABOUR-A| TAPER(LTAPER), TRACE( NSMWP)

LOGE CAL LLVE C .....00fsef, to.t cepter I.N .sanples in the w ndow
| CENT = ( WN%-?d I xgoq%%e%; A;{J%Bgﬁ ¢ - ear'gd each window in the

list 39 c=Lagr Rc, & ... Set the wi ndow nunber to be
killed 1F | (v kel nggn IPrrcyy- - Set sanple range for kill
IKILL = (IWI])$#HRNEWN + 1 + TCENT LKILL = IKILL + INCWN - 1
C.... Start kimsrew =t meRrCHr $t1wi ndow at sanple 1 IF (IW.EQ 1)
|KILL = 1 40 LISTANSRCH)  mMP TRs(IXMSREHW t OTREe end of the trace
IF (1W. EQ NENMDIERKILL = NSWP C... Kill the specified range of
sanpl es 45 ENDDO | = |KILL, LKILL TRACE(1) = REPVAL
END DO C.... Taper down to killed wi ndow if previous w ndow was alive
50 Fr- ¢ t§nd Sagreh RepgR Check LIVE = IWKILL(IK) .GT. 1
ELSE R’/I%EEIWKILL(IK-I) CNE.  (I1WI) END | F 55
| F (LMYE) THENEND DO

End Gather Loop

RETURN

END

20 khkhkhkdkhkhkhkhhkhkhbhhhkhrhkhrhkhdhdhhhdkhhhthhhhbhbhhhkhkhkhkhkhbhbhhbhhbhkhhkhhkhhbhbhkhkrhhhhihi

SUBROUTINE MULTIEDT2 TCHECK (NW, NSRCH, IPTRS, RWRK, IWRK,
THRESH, & IFQC, NCDP, ICDP, NKILL, 1W_KILL)

25 C....At each time window check the amplitude of the first trace in
the list of search pointers against the average of the rest;
update fold counter if the window is nonzero and not killed

C....Parameters:
30 NW - no. of amplitude windows per trace '
NSRCH - no. of traces in the search list, including the one
being checked '
IPTRS - list of pointers to the first sample in each search

trace

35 RWRK - work array for median (NSRCH elements)
IWRK - work array for median (NSRCH elements)
THRESH - relative amplitude threshold array (NW elements)
IFQC - time variant fold function for each CDP (updated)
NCDP - no. of CDP's in IFQC (input)

40 ICDP - CDP sequence no. corresponding to TRACE (input)
NKILL - no. of windows to be killed in this trace (output)

1W_KILL - list of window numbers to be killed

hhkkdkkhdhkhkhkhhdrhhhkrhkhhhhhhhhbhdrhkhhhbhrhbhktrhhkhrhbhrhbhrhhhkrrhhhrhdkhhhkhhkdkhhkhi

45
INTEGER IPTRS (NSRCH), IWRK(NSRCH), IFQC (NW,NCDP),
IW_KILL(NW), REAL RWRK(NSRCH), THRESH (NW)
#include "mem.inc"

50

NKILL = 0

C....Nothing to search
IF (NSRCH .EQ. 1)
55 RETURN



28 NTAPER = M N (I KILL-1. LTAPER) CALL VNUL
(TRACE(lKlLL 1 0 -1. TAPER, 1, TRACE(lKlLL 1), -1,
END |F 5 W@0002155r350r up fromkilled window if next wi nd0\7&’/CT§-I ?’ﬁ}‘ﬁs

IF (1K .EQ UKILL) THEN LIVE = IWKILL(IK) .LT. NWRC ELSE
10 LIVE = IWKILL(I K+l ) .NE. (IWI) END | F |F  (LIVE)
THEN NTAPER = M N (NSWP- LKI LL; ,J TAPER) CALL VMUL

( TRACE(LKI LL+l), 1, TAPER 1, TRACE(LK% L+l), 15 & 1, NTAPER)

END | F END DO RETURN END 20 TI TLE:

multiedt2.inc  TIME PRI NTED: Thu May 07 08:04:30 1998 25 TI ME
QUEUED: PO IWhu Wayw07 08: 04:30 1998 PRI NTED AT: . i pO
(hplj-3) @dirOO7 30 SUBM TTED BY: nTj enker @l rOO? - DELI VER
TO C....Gek janpddt@ier bo7be QnﬁckedFKﬁirs#“nﬂiyter) a=0,  d=a, f=, h=,
j='.,31=66, p@“@@&ﬂéﬁtltmﬂmﬂi B=gn, . 0='., H=dl rOO7, J=+, L=+,
N=1, P=1pO 15@4?{#1%5&@6(1"4””)2 =i, 3=.', 4=, 5= 40 'C

| ncl ude El | e '\EEJLT' Bﬁpampllt %I nEI ude " g.bgl 'i/ragéﬁ/EH t}PJ(fU gEHENwT

PTR
CDE N ACFF, | HSX. IH—SY LWN, INCWN, NWRC, 50 &

LTAP R IXTP PA%Q@ TRé\lgfgqﬂW_WCSP & DGDS, |XTHRESH, I UN,

| X_FQC, M NCDPR, MAXCDPR N'PTR’ OUTPTR I TRCIN, | TRC OUT, NSRCH,

C....Exclude hard zeroes
IF (AMP .NE. 0) THEN
15 NMED = NMED + 1
RWRK (NMED) = AMP
END IF
END DO

20 CALL RMEDIAN (RWRK, NMED, :WRK, IMED)
AMED = RWRK (IMED)

C....Check against threshold; flag for kill if above
IF (SAMP .CT. THRESH(IW)*AMED) THEN
25 'NKILL = NKILL + 1 '
IW_KILL(NKILL) = 1W

C....Zero the killed amplitude
RSPACEz (IX_AMPW) = 0.
30 '
C....Accumulate into fold count if nonzero
ELSE IF (SAMP .NE. C) IFQC(IW,ICDP) = IFQC(IW,ICDP) + 1
END IF ' : h
END DO
35 RETURN

*******************************************************************

SUBROUTINE MULTIEDTZ_CENOUT (ICU, ICHAN, NDEAD, IWDEAD)
INTECER IWDEAD (NEAD)
IF (ICU .EQ. 0) RETURN

45 WRITE (ICU,410) ICHAN, NDEAD
WRITE (ICU,411) (IWDEAD(I), I = 1, NDEAD)

410 FORMAT (21I5)
50 411 FPORMAT (26I3)

RETURN
END



& | FLUSH, STOPDWP

PARAVETER ( viah 06785189 99) | NTEGER LENSAVED Dﬁ;ﬁwbﬁwﬁéﬁﬁD
/30/ 5 C .ICU - LUN for CENSUS file C..IHCHAN - subscri pt of
CHAN i n header C. . | HCDP - subscript of CDP in header C. . | HSOURCE -
subscript of SOURCE in header C. .1 H AOFFSET- subscript of ACFFSET in
header 10 C ..IMX - subscript of S@U X in header C.. I HSY -
subscript of SQU Y in header C..LWN - anplitude w ndow | engt h

(sanpl es) g NOW N tude window i ncrenent N\NI'RC -
no. of arrﬁ'*l*t*ﬁ e*# NAdoWs *ﬁé'r**t*F'a"é’e*'i”S***d'* *'I'Aﬁl'—_‘i'-?************f******re’§ He*

t aper t r C
_REPVAL - rqbﬁ%&mm %ﬁbﬁ%@ ek %P aﬁ?ﬂ‘ggg%ﬁ%ﬁcm“ no. of
adj acegt shot gathers to search off center gathers
to exclude.f.roritbhea st 16st wqﬁi%dows iROFRAGE, 'dy‘d'a%%at fbmdSOURCE
bet ween shots counter. DCDS - interval between shots in units of
recei ver groups C. .| XTHRESH - subscript of threshold array in RSPACEz
C..IUN C...-Papathetard:UN for output fold QC file C..IX FQC -
subsciPpt of tIWeKVEE iartisftold windgws rtcRBlRAGE2188 C.. MNCDPR - nini num
CDP read CNKRAXCDPR no .- oﬁaxm@wm rkddd (lemyth NFETRW_KILLpoi nter to
shot gat her CUNW'EWEI y Déittdli Rput of wirdowsuinpthe tragminter to shot gather
currently bein{ tput amp tuFi?R’C’-‘T“K?W lengthc £opoki ’}geﬁt‘ll’-?tﬁel ng i nput

30 C,sl TRC rrent beln ou NSRCH - no.
of traces |nagﬁpg rent géf'g é‘fw ;fr%f"ﬁ hnp%éicounter for trailing

shot records beppgr $houl d switch to

ear r r:Ln
fill node on t @Apgg - no. of elements i rNEE ed because you have to be
in fill node tQrRBEE - trace samplQ§ 5&; yrace TITLE:
anp. f 2040 Tl Masi#®l NTEDno. of samplés! yrﬁég(?)giﬁg@éﬁ 1998 TI MVE
QUEUED: Thu May 07 08:16:32 1998

INTEGER IW_KILL (NKILL) _
REAL TAPER(LTAPER), TRACE (NSMP)
LOGICAL LIVE

25
C....0ffset to the center INCWIN samples in the window
ICENT = (LWIN ~ INCWIN) / 2
C....Kill Loop: Zero each window in the list
30 DO IK = 1, NKILL

C....Set the window number to be killed
IW = IW_KILL(IK)

35 C....Set sample range for kill
IKILL = (IW-1)*INCWIN + 1 + ICENT
LKILL = IKILL + INCWIN - 1
C....Start killing the first window at sample 1
IF (IW .EQ. 1) IKILL =1

C....Kill the last window to the end of the trace
IF (IW .EQ. NWTRC) LKILL = NSMP

C....Kill the specified range of samples
45 DO I = IKILL, LKILL
TRACE(I) = REPVAL
END DO

C....Taper down to killed window if previous window was alive
50 IF (IK .EQ. 1) THEN
LIVE = IW_KILL(IK) .GT. 1
ELSE
LIVE = IW KILL(IK-1l) .NE. (IW-1)
END IF
55 IF (LIVE) THEN



PRI NTED AT: | pO (hplj-3) @dlro007 45 SUBM - TED BY:

nr j enker @I r OO7 DELI VER TO. nr Jenker @I r007 50 °  FLAG
VAL UES: WOR092155d=a, f= h=~ -=!, 1=66, p=10, s=Couri er , PCH/EBIYIAISH
B=gn, 0=!, H=dl rOO7, J=+, L=+, N=1, P= IpOIpO X= IBM850 1=!, 2=!, 55
3=!, 4=, 5=l 30

SUBROUTI NE AMP- NEW (I X SHT, NPW | NC, | XPREV, | XTHI'S) 5
C....Construct a gather of anplitude traces froma shot gather

#include "meminc® 10 C... Paraneters: | X SHT - pointer to

i nput shot gajtaErOR] AEk (IKILL-1. DPX¥ER) - no. of trace’ sanpl es in an
anplitude W rgo vMuL (TRAdﬁ%ixxLL-i)anpiltmxkzmm B¢ OYRACE ( FHIET-10 1} r aLp
sanpl es) TAPER) NW - no. ‘of anplitude w ndows. per trace. 15

| XPREV - poi raNg IfFo previous anpl itude gat her "~ IXTH'S - ‘pointer to
t hi s Janplitude gather (outpgg&nﬁ 20 PARANETER ( NUMHDR=6)

| NTEGER SHOTI®RIMRx SPOFRARCKL wipdowfT TRt windew is adtvejata fromthe
i nput shot ga%er(IK -EQ. UKNNp THENLOT NSMVP(| X SHT) 25 NTRC =
SHOTNTRC( | XSHRBVE = IWKILL(I) L% o NWLRDry and get pointer for this object

IF (LIVE) THEN B
NTAPER = MIN (NSMP-LKILL, LTAPER) -
CALL VMUL (TRACE(LKILL+l), 1, TAPER, 1, TRACE(LKILL+l),

Ccﬁtbdgﬁg’ggﬁﬁ a&wggz l‘ffﬂi‘f ..§ﬁ§3 H.‘cv?ﬂ)' R IF(IER .NE 0)

15 & 1, NTAPER)
END IF '
END DO
RETURN
END
20
*******************************************************************
TITLE: multledtz inc
TIME PRINTED: Thu May 07 08:04:30 1998
25 i _ . & o |
TIME QUEUED: '~ Thu May 07 08:04:30 1998
PRINTED AT: ipo (hplj-3) @ dlroo?7
30 SUBMITTED BY: " mrjenker@dlr007
DELIVER TO: mrjenker@d1r007
B N L i L Y L 2 A 222225232232 X2 22222 2 X R 22ttt ln sl
35
FLAG VALUES:
a=0, d=a, f=, h=, ij='., 1= 66, p—10, s-Courler, z=01 A=11 B=gn,
0=' .y H=dlr007, J=+' L—+' N_1' P_lpo lpo, X—IBM-sso' . 1—' ] 2=i'
=7, 4=:,, 5=,"' '
40

Fhhkdkhhhrhkhkrhkhhkhdhhhdkhhhhhhhdhhrhkhhdhhhdhhhhhhhhhkhdhhhkhhhhhhkhhihkikhkdkk

..Include file for MULTIEDT
#include ”“global.inc”
45 INTEGER OUT_PTR
LOGICAL STOPDMP

COMMON /SAVED_PARMS/ SAVElz, ICU, IH_CHAN IH CDP, IH_SOURCE,
IH_ROFF, TH SX. IH~SY, LWIN, INCWIN, NWTRC, |

LTAPER, IX TPR. NADJG, REPVAL, NEXCL, INCSP,

DGDS, IX THRESH, IUN, IX_FQC, MINCDPR, MAXCDPR,

IN _PTR, OUT PTR, ITRC_IN, ITRC_OUT, NSRCH,

IFLUSH, STOPDMP S 3

50

R R R



C ... Load header info | SPACEZ(I XTHI'S) = | XPREV

| SPACEZ (| XTihStdon1ss | XSHT | SPACEZ(| X_THI S+3) = SHOT 35
| SPACEZ( | XTE‘T S NTRC | SPACEz(| XTHI S+5) = NW p%ﬁ%@@ﬁ@gs
and | oad anplitudes DO I TRC = 1, NTRC 40 | STRT = I XTHI S +
(I TRC-1)*NW + NUMHDR DO W= 1, NW ISMP = (1W1)*INC

| PTR = SHOTTRC(I X_SHT, | TRC) + | SMP 29 RSPACEz(| STRT+I WI) = AMP RMS
(RSPACEZ(I PTR), NPW 45 END DO C.... Set the anplitude pointer
in the shot gather CALL SHOTSETAPTR (IXSHT IXTHIS) 50 C... .If
there's a previ (I 3?89??)5 NEXT poi nt er | F (1 XPREV . NE.
0) | SPACEz(I XP LEN . Thi s gat her is new, so it doesn't
have a NEXT p0| R e PgﬁACEzu XTH s+|) 0 55 RETURN  END
31 c..1cu REAL Fp@g&ggﬁygﬁg@s (%:P C....Conpute RVB
anplltudecpf Hpbﬁﬂﬁnt5-|§h cript of CH RebBLr SSQ = 0. 10

DC | =1, J\RP1H _cpp S Ascrt toX (¢nP X header END DO AVP

= SOQRT.(IBOBOMRCE - subscrRBTURN SSURCE in hbbder
C..IH AOFFSET-~ subscript of AOFFSET in header

10 cC..IM SX - subscript of SOU X in header
C..IH_SY - subscript of SOU_Y in header
C..LWIN - amplitude window length (samples)
C..INCWIN - amplitude window increment
C. .NWTRC - no. of amplitude windows per trace
15 C..LTAPER - no. of samples in taper
C..IX_TPR - supscript of taper up-ramp in RSPACEZ
C..REPVAL - replacement value for edited samples
C. .NADJG - no. of adjacent shot gathers to search
C. .NEXCL - no. of off-center gathers to exclude from the search
20 C..INCsSP - nominal increment in SOURCE between shots
C..DGDS - interval between shots in units of receiver groups
C..IX THRESH - subscript of threshold array in RSPACEz
C..IUN - Fortran LUN for output fold QC file
C..IX_FQC - subscript of time-variant fold array in RSPACEz
25 C..MINCDPR - minimum CDP read
C. .MAXCDPR ~ maximum CDP read
C..IN _PTR ~ pointer to shot gather currently being input
C..OUT_PTR - pointer to shot gather currently being output
C..ITRC_IN ~ trace no. currently being input
30 C..ITRC OUT - trace no. currently being output
C. .NSRCH ~ no. of traces in the current search list
C..IFLUSH - counter for trailing shot records being flushed
C. .STOPDMP -~ TRUE if we should switch to fill mode on the next
call; needed because you have to be in f£ill mode to
35 get an EOJ trace
de e Jo Jo de K KoK Je e de e de e de e de R ek K ok ke gk de e de e ok de vk de e de e Tk dk ke I e e vk de ok e ok o e ok e ke ok ok ok e ok ok vk e e e ke ok o
TITLE: amp.f
40 TIME PRINTED: Thu May 07 08:16:33 1998
TIME QUEUED: Thu May 07 08:16:32 1998
PRINTED AT: 1p0 (hplj-3) @ dir007
45
SUBMI~TED BY: mrjenker@dlro07
DELIVER TO: mrijenker@dlr007
50 *******************************************************************-

FLAG VALUES:

a=0, d=a, f=, h=~ ~=!, 1=66, p=10, s=Courier, 2z=0, A=1, B=gn,

0=!, H=dlr0O7, J=+, L=+, N=1, P=1p0O:1p0, =x=IBM-850, 1=!, 2=I,
55 3=!, 4=!, 5=\ '



| NTEGER FUNCTI ON AMPNLI ST (I XTHI'S) 20 C ... Return the nunber of

anplitude gathers in the |ist #i nclude "meminc"
... ReturnWO0#215% the |ist is enpty IF (IX TH'S . E@"U%WWHQN
AVP NLIST =0 RETURN 30 C... Oherw se, count the passed obj ect
ELSE NLIST = 1 END IF 35 C. Search forward
| X NEXT = | SPACEz( | XTHI S+1) DQ@eWH LE (I X NEXT . NE. 0)
NLI ST = NLIST + 1 | X NEXT = | SPACEz( | XNEXT+l) 40 END DO
C.... Search backwards | X NEXT = ISPACEz(IXTHIS) DO WHI LE
(I'X NEXT .NE. 0) 45 NLI ST = NLIST + 1 ' | X NEXT =
| SPACEZ( FXNEWI?)***********END**B@**********AWM*I*ST***NU’S"I***********P?ETURN
END 50 | NTEGER FUNCTI ON AMPI LI ST (I XTHI'S, L) - C.
.Return a poi ntSIBROFTINE MPTNWE‘LE‘?HE:g‘&?%r NGt FHL | F&PREV' IX_ThIs)
32 5 - #i nclude "nmem i zer0|f hellst is’
enpty 5 C--..Cqnstnuetyp satE%f %‘) a*l"ﬂENt“de tracesA%nS c?ather
#include "mem.inc"
10 C....Parameters: s S
IX_SHT - pointer to 1nput shot gather object
NPW - no. of trace samples in an amplitude window
INC - amplitude window increment (trace samples)
NW - no. of amplltude windows per trace
15 IX PREV - pointer to previous amplltude gather

IXIEHIS - pointer to thls amplltude gather (output)

**_*****************************************************************

20 PARAMETER (NUMHDR~6) o ' :
INTEGER SHOT NSMP, SHOT_] NTRC SHOT SP, SHOT_TRC

C....Get data from the 1nput shot gather
NSMP = SHOT _NSMP (IX_SHT)
25 . NTRC = SHOT NTRC(IX SHT)

C....Allocate memory and get pointer for thls object
CALL MEM RESBUFF (NW*NTRC+NUMHDR, IX THIS, IERR) :
IF (IERR .NE. 0) CALL EX_ ERR_FATAL T'No space left.')

30
C....Load header info
ISPACEZ(IX_THIS) = IX_PREV
ISPACEZ(IX_THIS+2) = IX SHT '
ISPACEZ(IX_THIS+3) = SHOT SP(IX SHT)
35 ISPACEZ(IX_THIS+4) = NTRC
ISPACEz (IX_THIS+5) = NW

C....Compute and load amplitudes
DO ITRC = 1, NTRC
40 ISTRT IX THIS + (ITRC-1)*NW + NUMHDR
DO IW 1, NW
ISMP = (IW-1)*INC
IPTR = SHOT_TRC(IX_SHT,ITRC) + ISMP :
RSPACEz (ISTRT+IW-1) = AMP RMS (RSPACEz(IPTR), NPW)
45 END DO

C....Set the amplitude pointer in the shot gather
CALL SHOT SET_APTR (IX_ SHT, IX_THIS)

50 C....If there's a previous gather, update its NEXT pointer
IF (IX_PREV .NE. 0) ISPACEz(IX PREV+l) = IX THIS

C....This gather is new, so it doesn't have a NEXT pointer

ISPACEz (IX_THIS+l) = 0
55 RETURN END '



RETURN . END IF 10 C....Search backwards to the start of the |i st

| X FI RST = 36 do¥2855 | XNEXT = | SPACEz( | XTHI S)  pcTRISO6HAdEs (| X
NEXT .ME. 0) | X FIRST = | X NEXT 15 | X NEXT =
| SPACEz (| XNEXT) END DO C.... Search forward to ILth el enent
ILIST =1 20 | X CURR = | X FI RST | X NEXT = | SPACEz( | XFI RST+l )
DO WHI LE ((IX NEXT .NE. 0) .AND. (ILISPI.NE 1IL)) ILIST = ILIST
+ 1 I X CURR = | X NEXT 25 | X NEXT = | SPACEz( | XCURR+| )
END DO C.... Return a zero pointer if we didn't find an ILth el ement
I FI&CbRR ***NE**LLl*Jlfﬂi$¥l*******AbflllJJiE***Q***EKE;***Jﬂ$ﬂi***** N@i#l;ﬂ-
| NTEGER FUNCT AdEN I T O C .. Return a pointer to trace
| TRC 5 b‘mﬁ;i-‘ll'nc udE;i%e:I&'}' ﬁgj”’s &:) N% . PARAMETER ( NUMHDR= 6) 45
NTRC = | SIPACEZ Coripdtd SS9 amplitude BWVNPlﬁﬂiﬁ@EZﬁhX§H|S+5) C. Return
a zero pointer if ITRCis out of range IF ((ITRC .LT. 1) .OR
(I TRC . GI. NTRBERL TXIBNK 50 AVPTRC= 0 RETURN END | F
AVP TRC = | XTHE8Q+=NUMHDR + (| TRC- 1) * NW 55 RETURN END
10 DC I =1, NP

S8Q = ~5Q + x(I)*x(I)

END DO

AMP RMS = SQRT (SSQ/NP)

RETURN

15 END

dhkhdkkhhhkhkhhdhhhdkhkhkhkhkhhdhhhhhhhhhhhrhkhrhhhhhrhdhdkhrhbhdhhhkhkhhkhkdhkddkhhdkhdhhn

INTEGER FUNCTION AMP NLIST (IX THIS)
20

C....Return the number of amplitude gathers in the 1list
#include “mem.inc”

25 C....Return zero if the list is empty
IF (IX THIS .EQ. 0) THEN
AMP NLIST = 0
RETURN

30 C....Otherwise, count the passed object
ELSE
NLIST = 1
END IF

35 C....Search forward
IX_NEXT = ISPACEz(IX_THIS+1)
DO WHILE (IX NEXT .NE. 0)
NLIST = NLIST + 1
IX NEXT = ISPACEz(IX NEXT+1)
40 END DO -

C....Search backwards

IX_NEXT = ISPACEz(IX THIS)
DO WHILE (IX_NEXT .NE. 0)

45 NLIST = NLIST + 1
IX~NEXT = ISPACEz (IX NEXT)
END DO -
AMP_NLIST = NLIST
RETURN END

50

khkkhkdhkhkdhhhhkhhkdhhhhhdhkdkhhhhhhdhhkhkhkhhhhhhhhhhhrbrhhkhhhkhhkhkhkhkhhhhkhhdrhhkhhkihk

INTEGER FUNCTION AMP_ ILIST (IX_THIS, IL)

55 C....Return a pointer to the ILth amplitude gather in the list



33 | NTEGER FUNCTION AMP_SP (IXTH'S) 5 C....Return the

SP nunber #include "nmeminc" 10 AVP SP = .
| SPACEZ( | XMQ 09403355 RETURN END 15 . PCT$R/As5ISS
FUNCTI ON AMPNTRC (I XTHI'S) C... .Return the nunber of traces in the
gat her 20 #i ncl ude "nmeminc" AMP NTRC = | SPACEz( | XTHI S+4)
RETURN END 25 LOG AL FUNCTI ON AMPLI VE (I XTHI'S, | TRO)
30 C... .Return .TRUE. |If ITRC has any non-zero anplitudes
#include "meminc" PARAMETER ( NUVHDR=6) 35 NW =
| SPACEZ( | X THIS+5) ) | XTRC = | XTHI' S + NUMHDR + (I TRG 1) *NW
IW=1 #1incDOd¥H hém ((FRBPACEZ ( | XTRCH W) . EQ 0) . AND. (1W LT. NW)
40 1AW= 1w+ 1 END DO _ AWPLI VE =
RSPACEZ(KX TRRetyyh )zenqE ifgthe list is REPYRN "END 45
SUBROSITI NE ANPSET?#H?ﬂRﬁAX?QPSO)I$@§WDT) 50 C....Set the pointer to the
associ at ed sh8¥F g LRI = '
RETURN
END IF

10 C....Search backwards to the start of the list
IX FIRST = IX THIS
IX_NEXT = ISPACEZ(IX_THIS)
DO WHILE (IX_NEXT .NE. 0)
IX_FIRST = IX NEXT

15 IX_NEXT = ISPACEz (IX_ NEXT)
END DO _
C....Search forward to ILth element
ILIST = 1
20 IX_CURR = IX FIRST
IX_NEXT = ISPACEz (IX_FIRST+l)

DO WHILE ( (IX_NEXT "NE. 0) .AND. (ILIST .NE. iL))
ILIST = ILIST + 1 S .

IX CURR = IX NEXT

25 IX NEXT = ISPACEz (IX_CURR+1)
END DO '

C....Return a zero p01nter if we didn't find an ILth element

IF (ILIST .NE. IL) THEN .

30 AMP_ ILIST = O

: ELSE AMP_ILIST = IX CURR

END IF
RETURN
END

35

*************************************'******************************
INTEGER FUNCTION AMP TRC (IX THIS, ITRC)-
4 C....Return a pointer to trace ITRC

#include “mem.inc"”

C....PARAMETER (NUMHDR= 6)
45 NTRC = ISPACEz (IX_ THIS+4)
NW = ISPACEz (IX_THIS+5)
C....Return a zero pointer if ITRC is out of range
IF ((ITRC .LT. 1) .OR. (ITRC .GT. NTRC})) THEN
50 AMP_TRC = 0
RETURN
END IF

AMP TRC = IX THIS + NUMHDR + (ITRC-1) *NW
55 RETURN END '



#i ncl ude "nmem i nc" 34

| SPACEZ( | X wd goAdiss= | X SHOT RETURN END 5 poruseonisis
SUBROUTI NE AMP DELETE (| XTHI S) C.... Delete this anplitug gat% ﬁo
#i ncl ude "meminc" PARAMETER ( NUVHDR=6) 15 I nt eger shotsp
C.... Zero the anplitude pointer in the associated shot, if it

still exists | XSHOT = | SPACEz( | R3THI S+2) 20 I F (1 XSHOT . NE
0) CALL SHOTSETAPTR (I X SHOT, 0) C.... Reset pointers in adjacent
anpl i tude objects | X PREV = | SPACEz(I X THI S) | X NEXT =

I SPACEZ(I )Sc*w*$+lk)k*25**********(*I*)*(EBEy *-L\E-**Q)****g 6$Z£l2&fa§\4t|*)***** v Je
NEXT ISPACEz | XNEXT) = .. Free

N XSNUNHDR g, [T Y, P : NEU'F?P?% 5. TE"R%* K

RETURN c.. Rsuara5the sp muSKHRROUTI NE SHOTNEW (1 SP, NSMP, NTH, NTRC,

| XPREV, IXTHIS) . Construct a shot gather object 40
#i ncl ude "nen1|#mhc1ude *mem. inc”
10 AMP SP = ISPACEZ (IX THIS+3)
RETURN
END

hhkdhhkhkhkhddrhddeddhdhhdkhhhAhkhhrdhkhhkdkkdhhdddhddddedhddhodkdhddhdhokdrhkdhihk
15
INTEGER FUNCTION AMP NTRC (IX_THIS)

C....Return the number of traces in the gather
20 #include “mem.inc”
AMP_NTRC = ISPACEz (IX THIS+4)
RETURN
END
25

khkhkhkddhdhhhdhkhdkhdhdkkhdhhhhhkhhhhhhhhhkhdhkhhhkdrddhhhhkhhrdhhkhhhrhkhhddhd

LOGICAL FUNCTION AMP LIVE (IX_THIS, ITRC)
30 C....Return .TRUE. If ITRC has any non-zero amplitudes
#include “mem.inc”

PARAMETER (NUMHDR=6)

35
NW = ISPACEz (IX_THIS+5)
IX TRC = IX THIS + NUMHDR + (ITRC-1)*NW
1w =1
DO WHILE ((RSPACEz(IX TRC+IW-1l) .EQ. 0) .AND. (1W .LT. NW))
40 1w = 1w + 1
END DO
AMP_LIVE = RSPACEz (IX_TRC+IW-1) .NE. O
RETURN
END
45

FhkddhdhkhhdhhkdhkhkhkhhhhhhhhhhdhkhhhdhhhhhkhhhdhdkhhhrhkhhhhhhkArkhkhkdhhhhdhirdks

SUBROUTINE AMP_SET_SPTR (IX THIS, IX_SHOT)

50 C....Set the pointer to the associated shot gather

#include “mem.inc"”



C... Parameters: | SP - SP nunber (SCURCE fromtrace header) 45

NSMP - no. of sanples per trace ~ NTH - length of trace

header WO 00/§¢HHEC - no. of traces in this shot PCX/USAr15188

poi nter to previous shot gather I X THHS - pointer to this shot

gather (output) 50 PARAMETER ( NUVHDR=7) C... Allocate nmenorv

and get pointer for this object LL MEMRESBUFF

( ( NTHENSMP) * NTRC+NUMHDR, IXTHIS, | ERR) g I|F (ERR . NE. 0) CALL

EXERRFATAL (' No space left.") :

35 C ... ispadebeaglernisW2) = 1x sHO® SPACEZ(| X-THI'S) = | X PREV

| SPACEZ (| XTHI SREYURNI SP 5 | SPACEz(| XTHI S+4) ‘= NTRC =~ " o

| SPACEz( | XTHI SEFP = NTH . 1 SPACEz( | XTHI S+6) . ; NSNP .. C.... No

anpl i tude gat her yet 10 ISPACEZ%IXTHIS+2 = 0" C.... If-there's a

previ dus tﬁﬁﬂﬂﬁ***ﬂﬁdéfé*ff%f *ﬁér t%ﬁ**********rF*thﬁﬁaév**NE**bj*****

| SPACEZz (| XPREV+l ) = | XTH S Thi s ather IS new, so it doesn't

have a NEXT poi FUEBROUTINE mﬁ_ﬁﬁléﬁ?( (3 FHES) - ' RETURN

END 20 LDT. IXTHIS ITRC TRACE, HDR) .

C.. koadc't racelﬁ%ﬁcggés aam‘f%s%g%dg?&c?%t o TH S shot 25 - .- - #include
"mem i nc' #inc1uddTERER. SHGT TRC, SHOTHDR. S ,

PARAMETER (NUMHDR=6)
15 integer shot_sp

C....Zero the amplltude pointer 1n the assoc1ated shot, 1f it
still exists
IX_SHOT = ISPACEz(IX_THIS+2)
20 IF (IX SHOT .NE. 0O) “CALL SHOT _SET APTR (IX SHOT, O)

C....Reset pointers in adjacent amplitude objects
IX_PREV = ISPACEz(IX_THIS)
IX NEXT = ISPACEZ (IX THIS+1)
25 IF (IX_PREV .NE. 0) ISPACEz(IX PREV+1l) = IX NEXT
IF (IX NEXT .NE. Q) ISPACEz (IX NEXT) = IX_PREV

C....Free memory '
NTRC = ISPACEz (IX THIS+4)
30 NW = ISPACEz(IX THIS+S)
NEUF = NUMHDR + NTRC*NW
CALL MEM_FREEBUFF (NBUF, IX THIS, IERR)
RETURN

END
35 khkAhkhkdkhdhkhkhhhhhrhhhhkhkhhhkhhhkhhkhkhkhhhhhkhbhhrhbhhhkhhhdkhhhhkhhhkhhdhkhbhkrhkhhiihk

SUBROUTINE SHOT NEW (ISP, NSMP, NTH, NTRC, IX PREV, IX THIS)

C....Construct a shot gather object

40

#include “*mem.inc”

C....Parameters:

ISP - SP number (SOURCE from trace header)
45 NSMP - no. of samples per trace

NTH - length of trace header

NTRC - no. of traces in this shot

IX PREV - pointer to previous shot gather

IX THIS - pointer to this shot gather (output)
50

PARAMETER (NUMHDR=7)

C....Allocate memorv and get pointer for this object
CALL MEM_RESBUFF ((NTH+NSMP)*NTRC+NUMHDR, IXTHIS, IERR)
55 IF (IERR .NE. 0) CALL EX ERR_FATAL ('No space left.’)



30 C.... Load the sanples | X TRC = SHOT TRC (I X TH'S, | TRC)

NSMP ISPA | S+6) CALL VMOV (TRACE, 1, RESPA JobiSiss 1.
NSMP) qig%&%ﬁggb t he header | X HDR = SHOT HDR (| APS, rﬁ%g
NHDR = ISPACEZ(IXTHI S+5) CALL VMOV (HDR, 1, RSPACEz(|XHDR), 1,
NHDR) RETURN 40 END | NTEGER FUNCTI ON SHOT _NLI ST
(I XTH'S) 45 C....Return the nunber o035 shot gathers in the |ist
#include mem inc 50 C....Return zero if the list is enpty | F
(I X TH'S .EQ 0) THEN SHOT NLIST =0 RETURN
36 C.... Oherw se, count t he passed object ELSE
NLI ST 1C--- L°ad egpinfo Search forward | X NEXT =
| SPACEz(1 X THI 1X-THIS W—I EFREXNEXT . NE. 0) NLI ST = NLI ST
+ 1 10; | z:‘ {§§¢ X NEREH ) END DO C... Search
backwar ds C PA XTH' S) 15 DO WHI LE (1 XNEXT . NE.
0) N SR CE NS huts e) = newe | X NEXT = I SPACEZ(1X NEXT)
END DO
C....No amplitude gather yet
10 ISPACEz (IX THIS+2) = 0O
C....If there's a previous gather, update its NEXT pointer
IF (IX_PREV .NE. 0) ISPACEz(IX_PREV+l) = IX THIS
15 C....This gather is new, so it doesn't have a NEXT pocinter
ISPACEz (IX_THIS+l) = 0
RETURN
END
20 Kdhhdrdhkdkhhkhhkhdhdhdhhkdrdhhhhdbhkhkhbhhkdhhkdhkdhdhdhkdrhdhhkhkhhdhhhhdhhdhkihhdhkikiihkhkihiih
SUBROUTINE SHOT_LDTRC (IX THIS, ITRC, TRACE, HDR)
..Load trace ITRC (and its header) into THIS shot
25

#include “*mem.inc”
INTEGER SHOT_TRC, SHOT_HDR

30 C....Load the samples
IX TRC = SHOT_TRC (IX THIS, ITRC)
NSMP ISPACEZ(IX THIS+6)
CALL VMOV (TRACE, 1, RESPACEz(IX __TRC), 1, NSMP)

35 C....Load the header
IX HDR = SHOT_HDR (IX THIS, ITRC)
NHDR = ISPACEz (IX THIS+5)
CALL VMOV (HDR, 1, RSPACEz (IX_HDR), 1, NHDR)
RETURN
40 END

L R o R e T T X R X R L g g e L T T s

INTEGER FUNCTION SHOT NLIST (IX_THIS)
45

C....Return the number of shot gathers in the list
#include mem. inc

50 C....Return zero if the list is empty
IF (IX_THIS .EQ. 0) THEN
SHOT NLIST = 0
RETURN



20 SHOTNLI ST = NLI ST RETURN END 25

INTEGERFUNCTIO\ISHOTILIST(IXTHIS L) C.... Return_a pointer to
the I Lth sW&%%a1%¥er in the list 30 #i ncl ude "mem j nReT/USIIS5188
C....Return zero if the list is enpty IF (IX THS .EQ 0) THEN
SHOTI LI ST = 0 35 RETURN END | F C.... Search backwards to
the start of the |ist | XFI RST3¢ | X TH' S | XNEXT =

| SPACEZ( | XTHI' S) 40 DO WHI LE (1 X NEXT NE. 0) | XFI RST = | X
NEXT | X NEXT = | SPACEz( | XNEXT) END DO 45 C ..

Search f @r.war.dthérvisd, alotimenthe passed obljecET = 1 | XCURR =

| XFI RST "ELSE | X NEXT = | SPACEz(| XFI RST+I") = .*~ “DO WHI LE ( (1 X NEXT
.NE. 0) .AND NLESTST INE. IL)) 50 T ILIST = IHIST+1 | X
CURR = | X NEXEND IF | XNEXT = | SPACEZ( | XCURR+) © _END DO

37 5 C.... Return_ a zero pointer if we didn't find an ILth ‘el enent

IF (1LI SE-NE- SPEEExﬁENW ST=0 - ELSE 5 SHOT

= igggxﬁﬁIXS*ﬁggil)

I LI ST = | XCUR “WHILE (I NE. 0) RETURN END
NLIST = NLIST + 1
10 IX_NEXT = ISPACEz(IX_NEXT+1)
END DO
C....Search backwards
IX NEXT = ISPACEz(IX_THIS)
15 DO WHILE (IX_NEXT .NE. 0)

NLIST = NLIST + 1
IX NEXT = ISPACEz (IX_NEXT)

END DO
20 SHOT NLIST = NLIST
. RETURN
END
*************_***************_************************************
25 '
INTEGER FUNCTION SHOT_ILIST (IX_THIS, IL)
C....Return a pointer to the ILth shot gather in the list
30 #include “mem.inc”
C....Return zero if the list is empty
IF (IX_THIS .EQ. 0) THEN
SHOT_ILIST = 0
35 RETURN END IF

C....Search backwards to the start of the list-
IX FIRST = IX THIS:
IX NEXT = ISPACEz(Ix THIS)
40 DO WHILE (IX_NEXT .NE. 0)
IX FIRST = IX_NEXT
IX NEXT = ISPACEz (IX NEXT)

END DO
45 C....Search forward to ILth element

ILIST = 1

IX CURR = IX FIRST

IX NEXT = ISPACEZ(IX FIRST+1)

DO WHILE ( (IX_NEXT .NE. 0) .AND. (ILIST .NE. IL))
50 ILIST = ILIST + 1

IX CURR = IX_NEXT

IX NEXT = ISPACEz (IX_CURR+1)

END DO



10 | NTEGER FUNCTI ON SHOTTRC (IXTHIS | TRC) C....Return a

poi nter to Wb&)@mingC 15 #i nclude "nmeminc" rPCT/RANNISEER
(NUMHDR=7) 20 NTRC | SPACEz( | XTHI S+4) NTH =
| SPACEz (| X_THI S+S) NSMP = | SPACEz( | X_TH S+6) C.... Return a
zero pointer if ITRCis out of range 25 IF ((ITRC .LT. 1) .OR (ITRC
. GI. NTRC)) THEN SHOTTRC = 0 37 RETURN END I|F 30
SHOT TRC = I XTH' S + NUVHDR + NTH*NTRC + (ITRC—I)*NSNP RETURN
END | NTEGER_FUNCT1 ON T
Ret ur n a p&ir nt efet Q&Zﬁgﬁgg?lﬁf gé”«?%&ﬁxt gg'nd an %g')tﬁ‘cf‘uﬁxgent mem i nc"
PARAMETER ( NU (1L1s = | SPACEz( | X THI S+4) 45 NTH =
| SPACEZ (| XTHI S+ 8 . Return a zero pointer if ITRCis out of range
IF ((I§RC . LT. dpor q%]_'gml LR@X &drr NTRC) ) THEN SHOT HDR = 0 50
RETURN ERDX SHOT HDR = I XTHIS + NUVHDR + (I TRC_1)*NTH
RETURN 55 RETﬁRN
END
10 dedkkhdhkhkhhkhkdhhhhdhkhhkhkhhkhkdhhkhhkhhkhkhhkhhhhddkhdhkdkidkkdkdhdkdhkhkhkkhhkhdhdk

INTEGER FUNCTION SHOT_TRC (IX_THIS, ITRC)

C....Return a pointer to trace ITRC
15

#include “mem.inc”
PARAMETER (NUMHDR=7)

20 NTRC ISPACEz (IX THIS+4)
NTH = ISPACEz(IX_ THIS+S)
NSMP = ISPACEz (IX THIS+6)

C....Return a zero pointer if ITRC is out of range
25 IF ((ITRC .LT. 1) .OR. (ITRC .GT. NTRC)) THEN
SHOT. TRC = 0
RETURN
END IF

30 SHOT _TRC = IX THIS + NUMHDR + NTH*NTRC + (ITRC-1)*NSMP
RETURN
END

L L L L R a L L Ry ks
33
INTEGER FUNCTION SHOT_ HDR (IX_THIS, ITRC)

C....Return a pointer to the header for trace ITRC
40 #include “mem.inc”
PARAMETER (NUMHDR=7)

NTRC = ISPACEz (IX THIS+4)
45 NTH = ISPACEz (IX_THIS+5)

C....Return a zero pointer if ITRC is out of range
IF ((ITRC .LT. 1) .OR. (ITRC .GT. NTRC)) THEN
SHOT _HDR = 0
50 RETURN
END IF

SHOT HDR = IX THIS + NUMHDR + (ITRC_1)*NTH
RETURN =
55 END



38 | NTEGER FUNCTI ON SHOTPREV (I XTHI'S) 5 C Return_

pointer to the previous shot in the |ist #i ncl ude_ !

SHOT PREV WOI08{024587 (| XTHI S) RETURN END 11%”"599’15188

| NTEGER FUNCTI ON SHOTNEXT (| XTHI' S) C ... Return pointer to the next
shot in the list 20 #i ncl ude "meminc" SHOT NEXT =

| SPACEZ( | XTHI S+ ) RETURN 33 END 25 | NTEGER
FUNCTI ON SHOTAPTR (I XTHIS) 30 C.... Return the pointer to the associ ated
anpl i tude gat her #include “meminc" SHOT APTR =

| SPACEZ( | XTHI S+2) " RETURN - END" 35 " SUBRQUTI NE
SHOTSETAR?R***6+?@**f}*ﬂﬂﬁﬂmp)******K&*****Se?*t*ﬁ#ﬁﬂﬁﬁﬂﬁgﬁ*fb*th%?ﬁﬁgﬁt|ated
anpl i tude gat her 40 #i ncl ude "meminc" | SPACEZ (| XTHI S+2)
= | XAWP INTEGHRJAEYNCTION SHPY BREV <IX THIS) | NTEGER FUNCTI ON SHOTSP
(I XTHFS) 50 C.. Return the SP nunhe #i_ncl ude "mem i nc"

C....Return pointer to the prev1ous shot in the list

#include "mem.inc"

10 SHOT PREV = ISPACEz(IX_THIS)
’ RETURN
END
****************************************************************
15
INTEGER FUNCTION SHOT NEXT (IX_THIS)
C....Return pointer to the next shot in the list
20 #include "mem.inc"
SHOT_NEXT = ISPACEz (IX_ THIS+1)
RETURN
END
25

****************************************************************

INTEGER FUNCTION SHOT APTR (IX_THIS)
30 C....Return the pointer to the associated amplitude gather
#include "mem.inc"

SHOT_APTR = ISPACEZ (IX_THIS+2)
RETURN “END

35 ****************************************************************
SUBROUTINE SHOT_SET_APTR (IX_THIS, IX _AMP)

C....Set the pointer to the associated amplitude gather

40
#include "mem.inc"
ISPACEZ(IX_THIS+2) = IX_AMP
RETURN END

45

ek dedekdddkhkdkdhdhkhhdkhkdkhkhhkhhkhhhhhrhhhhdhrhhrdhdkhdhkhhrkdhdrhdrkhdik

INTEGER FUNCTION SHOT_SP (IX_EHIS)
50 C....Return the SP number
#include “memnm.inc”

SHOT_SP = ISPACEz (IX_THIS+3)
55 RETURN END )



SHOT SP = | SPACEz(| XTHI S+3) 55 RETURN END

39 wo 00/02158 NTEGER FUNCTI ON SHOTNTRC (| XTHI' S) 5 &Tmsg Reigdr N

t he nunber of traces in the gather #i ncl ude "nmem i nc 8

SHOT NTRC = | SPACEz (| XTHI S+4) RETURN END 15

| NTEGER FUNCTI ON SHOTNSMP (I X THI' S) C.... Return the nunber of sanples

per trace 20 #i ncl ude "nmeminc" 39 SHOT NSMWP =

| SPACEz( | XTHI S+6) RETURN END 25 SUBROUTI NE

SHOTDELETE (IXTHIS) 30 C. .. Delete this shot gather #i ncl ude
rrem I nc. ****************BAQ/ETER-*(*NQM_'D*R-:Zl*"Bé******Q****K/%le %*&Q& Ilt er

to the associated anplitude gather, it any (XA, 0)7848\ Z

THI S+2)

... .Resget point erfﬁE%%ﬁ(g’g%#qu Bl SVPRETREER (| 14 SPACEz(1 X THI S)

C....Return the number of traces in the gather
#include “*mem.inc”

10 SHOT_NTRC = ISPACEz (IX_THIS+4)
RETURN
END

Fehkkdhdddkdhhhhddhdhdkdkhdkhdkkkhkh kA khkkdkhdkhd gk hhhrrhhhhhdkkdk khhk
15 :
INTEGER FUNCTION SHOT _NSMP (IX_THIS)

C....Return the number of samples per trace
20 #include "mem.inc"

SHOT_NSMP = ISPACEz (IX_THIS+6)
RETURN
END

25

hhkddhddhkhhkhkdkhhkdhdhhhhkhkhhhhhhhhkhhhhhkhkhhhdbhdrrhbhhhhhhirrhhkhdrhhkihkik

SUBROUTINE SHOT_DELETE (IX_THIS)
30 C....Delete this shot gather
#include "mem.inc.”

PARAMETER (NUMHDR=7)
35
C....Zero the pointer to the associated amplitude gather, if any
IX_AMP = ISPACEz (IX THIS+2)
IF (IX AMP .NE. 0) TCALL AMP_SET_SPTR (IX _AaMP, O0)

40 C....Reset pointers in adjacent items
IX PREV = ISPACEz(IX THIS)
IX NEXT ISPACEz (IX __THIS+1)
IF (IX_PREV .NE. 0) ISPACEz (IX_PREV+l) = IX NEXT
1F (IX_NEXT .NE. 0) ISPACEz(IX NEXT) = IX PREV

45
C....Free memory

NTRC = ISPACEz (IX THIS+4)
NHDR = ISPACEz (IX THIS+5)
NSMP = ISPACEz (IX THIS+6)

50 NEUF = NUMHDR + NTRC* (NHDR+NSMP)
CALL MEN_FREEBUFF (NBUF, IX THIS, IERR)
RETURN



| X_NEXT | SPACEz( | XTHI S+l ) IF (IX PREV . NE. 0) | SPACEz(] X
REV+I) = | X NEXT I F (1 XNEXT . NE. 0) ISPACEZ(IXNEXT) 1 XPREV 45

C.... FreeWRMA2YSS NTRC = | SPACEz( | XTHI S+4) PCR{IjSpO/15188

| SPACEz( | XTHI S+5) NSMP = | SPACEz(| X THI S+6) 50 NEUF = NUMVHDR

+ NTRC* ( NHDR+NSMP) CALL MENFREEBUFF (NBUF, | XTHI'S, | ERR)

RETURN END 40 ' 40

SUBROUTI NE AMP SRCHLST (I X THI'S, ITRC, NAG NAT, NSRCH, LIST) 5

C....CGenerate an anplitude trace search |ist C. Par anet er s:

| XTH S - PO 0 X ANDPH 1 U AGAFRER * DE NG RSt ik kx 2k k4 FRO***tFhice NO.

of trace being tested 10 °~  NAG - no. of 'adjacent gathers to search

NAT - no. of eﬁﬂ&@@@ﬁﬁNBrBMRgﬁRQH®S§eéIKIﬂHIS: ITRCMXIRE -NATax NS$RFBer LEST)

traces in a gather: - no. of traces in generated search |ist

LIST 5 1iGt- {ﬁGQQSREHepBFrﬂ@ﬂ¥$QH9eaﬁﬁPF?LRR?ﬁqha&é§ to use for 15

conparlson P c | NTEGER LIST(2*hM&?(2*hMT+I)+I) - #include
'mem i nc"C 20 -Farane er?NTE R ANP T fie lvgmgép < AMRNLI ST, AVP

| LI ST, géﬁﬁﬁlggg ég%&tf tes é arget trace is al ways

firstyd n the | 2 IELEER, | TRO) NSRCH =

1 ”Egr Qg A ffdntt §S§ess to searkBP = AWP SP(I XTHI S) 30
c... th'rn”“ﬁﬂ%ﬂ@'StﬁﬁﬁehﬁﬁbéQE%EChraces in a gather
NSRCH - no. of traces in generated search list
LIST - list of NSRCH pointers to amplitude traces to use for
15 comparison :

INTEGER LIST (2*NAG* (2*NAT+1)+1)

#include “mem.inc"
20 : ' :
INTEGER AMP TRC, AMP _SPp, AMP INCSP, AMP_NLIST, AMP_ILIST,-
AMP_NTRC, TOGICAL AMP LIVE - ' ' N

C....Target trace is always first in the list
25 LIST (1) = AMP TRC(IX THIS, ITRC)
NSRCH = 1

C....SP number of target trace
ISP = AMP_SP(IX_THIS)
30 _
C....Maximum SP distance to search
MXDSP = NAG * AMP_INCSP (IX_THIS)

C....Gather Loop: Search each amplitude gather in the list

35 |
DO ILIST = 1, AMP_NLIST(IX_ THIS)

C....Point to the search gather and get its SP number
IX SRCH AMP ILIST(IX THIS, ILIST)
40 JSP = AMP SP(IX SRCH)
NDSP = ISP - JSP

C. .Make sure it's within the search range (but exclude the

target shot)
45 IF ((IABS(NDSP) .LE. MXDSP) .AND. (IABS(NDSP) .NE. 0)) THEN

C....Set range of trace numbers to search
JTRCO iMAX (1, ITRC+DRDS*NDSP_NAT)
JTRCL iMIN (ITRC+DRDS*NDSP+NAT, AMP NTRC(IX SRCH} )

50
...Add traces to the list if they're not dead
DO JTRC = JTRCO, JTRCL
IF (AMP LIVE (IX_SRCH, JTRC)) THEN
NSRCH NSRCH + 1
55 LIST(NSRCH) AMP_TRC(IX_SRCH, JTRC)



MXDSP. = NAG * AMPI NCSP( I XTHI S) C. ...Gather Loop: Search each

anpl i tude gstdeuroz2uss the list 35 DO ILIST =1, AW W@%ﬁgﬁl’ S)
C.... Point to the search gather and get its SP nunber ' X SRCH =
AMPI LI ST(I XTHI S, I LI ST) 40 JSP = AMPSP( | X_SRCH) NDSP = | SP
- JSP C... Make sure it's within the search range (but exclude the
target shot) 45 |F ((1 ABS(NDSP) . M4E. MXDSP) AND. (| ABS(NDSP) .NE
0)) THEN C....Set range of trace nunbers to search JTRCO =
i MAX (1, | TRC+DRDS* NDSPNAT) JTRCL = i M N (| TRC+DRDS* NDSP+NAT,
ANPNTRC(IXSRCH)ﬁ oX¥ C... Add traces to the list if they' re not dead
DO JTRC = JTRCO TRRL | F (ANPLIVE(IXSRCH JTRO)) THE?

NSRCH = NS 5 AMP TRC(IXSRCH JTRC

41 5 & 'Eﬁ% f?arCh Rarige .EE%EECH) . End Search Range Check 5
END | F ENBENBH DO End Gat her Loop RETURN

END 10 End Gather Loop MEGA EDI T SOFTWARE 15 #if ndef
VEGAEDT H #aefURe _ MEGAEDTH #i ncl ude <iostream h> #i ncl ude

<strstream h> END
10

dhkdkhkdhdhhhhhhhkhhhhhdhdddhhdhhkhhbhhdhhhkhhhhrhrrrrkr kb kR r ke rhhkdhk

MEGA EDIT SOFTWARE

15 #ifndef MEGAEDT H
#define MEGAEDT H

#include <iostream.h>
#include <strstream.h>
20 #include <fstream.h>

#include <agC/Arr.h>
#include <agc/Float2.h>

25 #include "../include/EnsSocket.h"
#include "ShotGather.h"

dhkkkhkkhhhkhhkhkhhhkhhhkhhhhhhkhhhhhkrhhdhhhhhrhhhhhdhhhkrkrhkrkhrbhrkrhkhkhk

30
Control Class for MegaEdt
Derived from Ensemole Socket Tool class EnsSocket
R.T. Houck November 1995
35 Improved Performance Version June 1997
****************************************************************
class MegaEdt : public EnsSocket
40 (
public:
// Constructor
MegaEdt (int AC, char** AV);
45
// Destructor
-MegaEdt ();
// Process shot gathers from Promax flow
50 virtual int ProcessEns (int nStored, float** traces,

int** iheads, float** rheads);

// Determine the next shot to be output
(return -1 if none are ready)
55 int findNextout():



20 #include <fstream h> #include <agCd Arr.h> #i ncl ude

<agc/ Float 2. h> 25 #include "..linclude/ EnsSocket . h" __#incl ude

" Shot Gat heWh80/0215530 Control C assPFHUSRATAEEt
Derived from Ensenol e Socket Tool class EnsSocket

R T. Houck Novenber 1995 35 | mproved Perfornmance Version
June 1997 cl ass MegaEdt public gnsSocket 40 public:

/I Const ruct or MegaEdt (int AC, char** AV); 45 /| Destructor

- MegaEdt (); /'l Process shot gathers from Promax flow 50 vi rtual
int Pr ocep,sEnsEJltntshagt 9eRee float** traces, - . int** jheads, float**
r heads) ; {dtPehtrhae t iEnthedthothet to be out put - (return -1 if
none are ready) 55 int findNextQut();

42 // DEdidteshoy iifhe¢ded shot gathershatetdirn that nudreyt deleted //
Del et & any unneddeletetathen®r;7 return the nunber deleted 5. i nt

del eteGat hers (); /] Qutput a fold file if one was gener at ed

Output a fold file if one was generated
void writeFoldFile ():

10 private:

int nadjg; // No. of adjacent shot gathers to search
int nexcl; // No. of near shot gathers to exclude
int maxcheck; // Max number of traces to check
15 float searchDist; // Search distance in shot-receiver space
int maxSearch; // Max number of traces per streamer to search
int chans_per_streamer; // Number of channels per streamer

int nStreamers;
AGArr<ShotGather*> Shots; // Array of shot gathers '’
20 int lwin, incwin; // Bmplitude window length, increment (samples)

int nwtrc; // No. of amplitude windows per trace
AGFloatl Thresh; // Time-dependent amplitude threshold
int ltaper; // Blanking taper length (samples)
AGFloatl Taper:; // Taper ramp coefficents

25 int censusFile; // Flag for writing a CENSUS file
ofstream Census; // CENSUS file stream
char* line; // Name of sail line
int foldFile; // Flag for writing a fold file
ofstream fold strm;// Fold file stream

30 int numcdp:; // Number of CDP's
int minedp, maxcdp;// Initial CDP # range from GlobalRuntime
int inccdp; "~ '// Initial CDP # increment from GlobalRuntime
int minedp_r, maxcdp_r; //CDP # range actually processed
int ihCDP; /7 Header index for CDP

35 AGFloat2 fold_qgc; // Time-dependent fold array (nwtrc X numcdp )
int ihSOURCE, ihCHAN; // Header indices for SOURCE and CHAN
int headerGeom; // Flag for geometry in trace headers
int ihSOU_X, ihsSOU_Y; // Header indices for SOU_X and SOU_Y
int ihREC X, I REC _Y; // Header indices for REC_ "X and REC Y

40 int startArray; = // Array no. fired on first shot
int nArrays; // No. of source arrays
float XArray; // Crossline (X) distance between arrays
float ShotInt; // Inline (Y) distance betwen shots
int startSrec; // SOURCE of first shot
45 int nextOut; // Subscript of next shot to output
int moresShots; // True if there are more shots expected

// Generate the time-dependent threshold from input time-
amplitude pairs
50 AGFloatl tThresh (const AGFloatlé& taPairs):

// Find traces inside the search distance and update the
amplitude table
int findTraces (int iEdit, int itrc, AmpTable & ampTbl);
55

17



void witeFoldFile (); 10 private: i nt nadj g; // No. of adjacent
shot gat hers‘wégo,@qggch int nexcl; /'l No. of near %gﬂﬁ% rsﬁsto
excl ude i nt maxcheck; /1 Max nunber of traces to check 1 oa
searchDi st; // Search distance in shot-receiver space i nt maxSear ch;

/1 Max nunber of traces per streaner to search int chans per streaner;
/1 Number of channels per streaner i 43 NSt r eaner s;

AGAr r <Shot Gat her*> Shots; // Array of shot gathers 20 int Ilwn, incwn;

/1 Anmplitude wi ndow | ength, increnent g‘l anpl es) int nwrc; I
No. of anpfteRdte wi ndows ﬁér tLMRGAEDT_HAGE| oat| Thresh;  // Ti me- dependent
anplitude threshol d int |taper; /1 Bl anki ng taper |ength

(Sanpl es) ****M*QW**I&QQL*****JJ**I@QQ *LQ‘W*-Pp*e ***QQQ*%Z?Z**LDL*****
censusH | e; /1l Flag for witing a CENSUS file. of stream Census;
CENSUS file stream char* |i ne; % Narre of sail line i nt

fol dFi | e; /1 e chi@e-pebLa rgneglféﬂlg hfing 0l 3ORATLLALAS 1M/ /
Fold file stream 30 int nuncdp; multi-stireahdfDeitHf nt m ncdp,
maxcdp;// Initial CDP # rangeﬁmrm@heiaal RigdnRr 1995nt | nccdp, /1
Initialo COP # increnent from d obal Runti ne int mncdpr, maxcdp r;

[ CDP # rahye> at Ui} 2 *r- & s S S ot * ¥ % & Hpppe die [y PR % e e ok e ke ke kficfie K pa a g e * 4 cbex f or
CDP 35 AGHl oat2 foldqc; [// Tine-dependent fold array (nwrc X nuntdp)

i nt i hSOURCE, mm:mwe/?rqb@afd@uromam@% gnst gG3OLURTE and CHAN i nt

header Geom Fingl £ r@&@?ﬁ:?r in trace headers int i hSQU X,

i hSOUYP? /1 Head&LPEh %e,scqlrﬂba nd SQU Y int i hRECX, |RECY; //
Header indices ﬁc E{Z{ int startArray; /'l Array no.
fired on first s of Ine(garg‘. /1 No. of source arrays

float XArray; Inltiglg@ssqga;t% ﬁlé}ab §tance between arrays fl oat

Shot I ngg I'l 1hel 5RGtdedm Gl:Shapesadel vien shots int startSrc; /1
SOURCE of first rsbat #5shdtifeoReXt Odbecsprx = MoLipubscript of next shot to
out put int fhoethdtsHotGeom £ ; Tfé&spzfy t-hewuerare nore shots expected

I Gener at e t benst nentdaidriddatst hr eslimel =f B@Om | nput ti me-

anplitude pairs 50 AGFl oatl tThresh (const AGFl oatl & taPairs);

/1 FRhd trace#inpatude furdsddaheh di stance and update the

anplitude table |nt flndTraces (int iEdit, int itrc, AnpTable &
anpTbl); 55 #include <new.

void noMemory()
(

30 cerr « "MegaEdt couldn't find enough memory.” « endl;
exit(-1);

void main (int argc, char** argv)
35 set_new_handler (&noMemory);

// Start the MegaEdt run by getting the Promax input parameters
MegaEdt MegaEdtRun (argc, argv):;

9 // Process the trace data and close the Promax socket
int ProcessError = MegaEdtRun.ProcessLoop():

// Write out a fold file if one was requested
MegaEdtRun.writeFoldFile();
45
stCloseSocketLink() ;



43 #endi f ' 11 MECAEDTH 5

MegaEdt Anpl i t ude- based surgical blanking for multi-source,
mul ti - st r e MEN0/3EB, RT. Houck NBGEWNBXISi#9s5 10
/1 include ProMAX prototypes and gl obal s #i ncl ude "cpromax. h" 15
#i ncl ude "cgl obal . h" #i ncl ude "cSocket Tool . h" #i ncl ude

" MegaEdt . h" Il Initialize staticyenbers 20 i nt Shot Geom : :
nspread = 0O; float * ShotGeom :: recSprx = NULL; float *

Shot Geom :: recspry = NULL; const int KillFlags :: nLine = 80; 25

#i ncl ude*iunisidﬁm***********#*Mﬂrdre*thew*w***********Vb*ﬂ**rfcmmmr*y()

( 30 cerr << "MegaEdt couldn't find enough nmenory." << endl;

exit(-1); MegaEdt: Mulvdidowedey (multiasfreamgraramplitydy edltJ(mBS

set newhandl er (&oMenory); ~  // ~ Start the MegaEdt run by getting the
PromaX i nput paraneters R.T. HopgaEdt NREGHERK Sargc, argv); 40 [/
Process the trace data and cl ose t'he'Prorrgx spcket I nt
ProcessError = MegaEdtiRFoPPEcREEIUTIAAFe Version ~ JuRe 4290t a fold file if

one was &QQQQ%Q@L********HM,?Q@EAIM-,,W&&R@EQLQFJJ*Q(*)***45************
std q&eSocket Li nk();

// Include Promax prototypes and globals
#include "cpromax.h”
#include "cglobal.h"
#include “cSocketTool.h"

15

// Advance's classes
#include <agC/String.h>
#include <agC/Float2.h>

20 // Homemade clasées
#include "MegaEdt.h"
#include “KillFlags.h"

// Menu decoding function
25 AGFloatl decodePairs (char* cbuf):;

// Manual instantiation of ShotGather array template'
#if defined (RS6000) .
#include <agc/Ar.c>

30 #include <a~gC/Arr .
#pragma define (AGArr<ShotGather*>)
#endif

// Standard C++ classes
35 #include <unistd.h>
#include <stdio.h>
#include <iostream.h>
#include <iomanip.h>

40 :
****************************************************************
Constructor: Read the Promax menu and get header indices
45 ****************************************************************
MegaEdt :: MegaBEdt (int AC, char** AV)
EnsSocket (AC,AV), searchDist(0), nextout(-1),
moreShots (1)
50 (

stSetToolName ( “MegaEdt”):;

// Read the menu and initialize stuff



44 . , MegaEdt: Multi-source, nulti-streanmer anplitude editing 5

R T. Houck wobgwasber 199S | npr oved Perfor]r@ﬂgggg){gfsgl on
June 1997 10 /1 I ncl ude Promax prototypes and gl oba

#i ncl ude "cpronmax. h" #i ncl ude "cgl obal . h" #lnclude
"cSocket Tool . h" 15 /1 Advance's cl asses #i ncl ude

<agC String. h> #i ncl ude <agC/ Fldat2. h> 20 // Honenmade cl asses
#i ncl ude "MegakEdt . h" #i ncl ude "KiIIFIags h" // Nﬁgu chodlng
function atl decodePajrs char* nua
|nstant|a356n cﬁe f&g?LEﬁ %ﬁﬁb ﬁgﬁr message ﬁ?ﬁWaHEFP%ed ( RS6000)

#i ncl ude <agc/ Ag am msg ffiﬁr #pragma defi ne
(AGArr<ShotGather* e g ] Standard C;f c:azzes 35

#i ncl uge | Stbththe no. of & atheke: N> I nclu

<i ostreamqr?; exParGetfh8cCl Nm%gmar&gadgg)- Constructor: Read
the Promax nenu and get header i ndi ces MegaEdt :: MegaEdt (int

AC, char**//AV) No. of near-shot ERadRiscto( &kcP¥e searchDi st (O,
next out (-1), exParGetint (“NEXCL", &nexcl);
10

// Max no of traces for amp comparison
exParGetInt (“MAXCHECK", &amaxcheck);

// Get running amplitude window length, increment
15 float wlen, winc;
exParGetFloat ("WLEN", &wlen);
exParGetFloat (YWINC"”, &winc):

/7 Compute lengths in samples
20 float dt = gr->samprat;
lwin = NINT (wlen/dt);
incwin = NINT (winc/dt);

/7 No. of amplitude windows per trace
25 nwtrc = 1 + (nsmp-lwin) / incwin;

// Get taper length for muted windows and generate taper

coefficents
float taper, tapero;
30 exParGetFloat ("TAPER", &taper);

itaper = NINT (taper/dt); taperO = 1l./float(ltaper);
Taper = AGFloatl (taperO, taperO, ltaper);

// Get time - amplitude threshold pairs and generate the

35 threshold function
char* cbuf, cbuf2;
int nchars, ic, nDecoded, nvals, nPairs, gatesFlag;
exParGetstring ("THRESH", &cbuf);
Thresh = tThresh (decodePairs (cbuf)):

40 if (Thresh.n()==0) stErrFatal ("Couldn't generate
threshold function.");

// Get the name of the CENSUS file and open a stream if
requested
45 exParGetString ("CFILE", &cbuf);
AGstring cstr(cbuf);
censusFile = (toupper(cstr) ! = "NONE");
if (censusFile)
Census.open (cbuf, ios::out);
50 exParGetstring ("LNAME", &line);
Census « line « ’\n’
« nwtrc « ‘\n’
« dt « ‘\n’ _
« lwin « ' ' « incwin « ' ' « ltaper « endl;
55 ) '



nor eShot s(1) 50 st Set Tool Nanme ( "MegaEdt"); /'l Read the nenu

and initialize stuff .45

/1 Set upYOW2H§ stream for error nessage formatting PCT/USPHIES i nt
nmsgLen=81; char nmess (nsglLen] : ostrstream nsg (ness, nsgLen) 5
/1 Get the no. of adjacent gathers exParGetlnt ("NADIG',

&nadj g) ; /1 No. of near-shot gathers to exclude exPar Get i nt
(" NEXCL", é&nexcl); 10 /1 Max no of traces for anp conparison
exParGetInt (" I\/AXCHECK", &maxcheck) ; 11 Get runni ng anplitude w ndow
| ength, increnent. 15~. ~. . float’ wen, w nc; - :exPar Get Fl oat
("WLEN', /W eBinhd out whereex:Bar @eéxﬁéw is s@p WN@ , twiome) ;Erom /1
Comput e | engt kgPancGstInt es (XEDRGEOM" f chatadgurseog)r >sanpr at ; - lwin =
NI NT éwl en/ dt paderGeom = Heacgirfeem N} N!r‘ (WI nc/dt); _ // No. of

anpl i ude w ndows per trace 25 ' =1 + n)./ -

/1 t /{ apeF‘eP@n ‘H“qftﬁy Wéﬂeﬁﬂﬂo’v% gz?ﬁﬂ‘egjﬁﬁe‘?%?%‘ tfaﬁQF“e £ron e "
coefflcents heade h floas t aper, taperO 30 - exPar Get Fl oat

("TAPER', &t apér) {theader e°mita er = NINT (taper/dt); t aper O =

| . /flpat(ltap erO taperO, |taper);
Il l%et ti neE&i;arGZth@e trtr.. gg;gl r&gtgg. Agggﬂate_ the 35 :

threshol d fungkl @Btartarray >C E:ra int nchars, ic,
nDecoded, nvakgg Epﬁsfért Eh%tzﬁ§'|:h.§glnva11d. museXE’élr KHS( ] Iih@Lrﬁ: -yrHRESH',
&chuf); stErrFatal (mess); :
15 )
exParGetFloat  ("XARRAY", &XArray);
exParGetFloat ("SHOTINT", &ShotlInt);

exParGetInt ("NSTREAM", &nStreamers):;

20 XParGetlnt ("SCHANS", &chans_per_streamer);
int gchans = nStreamers * chans_per streamer,
if (gchans !I= maxtr)

msg « "Nominal geometry deflnes " « gchans « " CHANs, but data
has « maxtr « " CHANs.";
25 stErrFatal (mess):;

float dxs, dys, Grouplnt. YOs;
exParGetFloat ("DXs", &dxs):
exParGetFloat {("DYS", &dys); '
30 exParGetFloat ("GROUPINT", &GroupInt);
exParGetFloat ("YOsS™, &YOs);

// Set the nominal receiver spread “
int iErr = ShotGeom :: setReceiverSpread (YOs, nStreamers,
35 chans_per streamer, dxs, dys, GrouplInt);
if (iErrx) stErrFatal ("Couldn't generate nominal
spread.");

// Don’t need negative group intervals anymore
40 GroupInt = abs (GrouplInt); -
// Set the max number of traces per streamer for distance search

maxSearch = nadig * int(ShotInt/GroupInt + 0.5) +
int (d¥s/Grouplnt + 0.5); cout « "Max traces per streamer to
45 check = " « 2*maxSearch « endl; '

// Get header indices

// SOURCE and CHAN are always needed
50 ihSOURCE = stHdrIndex (*SOURCE"):; - '
if (!ihSOURCE) stErrFatal ("SOURCE isn't in the header !");
ihCHAN = stHdrIndex ("CHAN"); '
if (!ihCHAN) stErrFatal (“CHAN isn't in the header !");



Thresh = t Thresh (decodePairs (cbuf)); 40 i f (Thresh. no==0

st Err Fat al %Mhﬁn t generate threshol d function. permsessiss

Get the name of the CENSUS file and open a streamif reques? ed 45

exParGet String ("CFILE", &cbuf); AGstring cstr(cbuf);

censusFile = (toupper(cstr) | = "NONE"); I f (censusFile)

Census. open (cbuf, ios::out); 50 egPar Getstring ("LNAME", &l ine);

Census << line << '"\n' << nwtrc << '\n’' << dt
<'\n' lwin << incwn 5 | t aper << endl; 55)

46 {{ .F?ﬂﬁdbfeﬂt%ar@ f\ﬁedgﬁo%twey Ties U§iipg 0R/AA]I IESMELEYOm

exPar CGet | nt %E b\ r 0 )j eader Geom = header Georr? %

2, 5 /11 ¢ onet | n' m t he

header g ihsd)t%J Y% Ea Jo{p% &%Pa G’e‘fetﬁ'l thea S"

&nArrays); if rFatal BY

sn&ét {N pw | f

(st artArray > ﬂﬁﬁﬁ@yﬁ %t):ﬂdrIndeg?@Rﬁf xmart array is | n\?)él)a gt be
.le." << nArrays, (1ThREc X) SkErcFatad T @ﬁﬁ§%)asﬁ5t)1n the head@*Pa“fthloat

(" XARRAY" , &XALKRE( ;Y = stHdrIn@sRarked F:J'qat‘ (" SHOTI NT", &Shot | nt

exPar @t | nt i€" NEIREOVY) &nSreEat®l S)"RERD Y isn't xBeridal Ihelader § % SCHANS'

&chansper)streaner); int gchans =" nStreaners * chans_per strearrer
i f (gchané/ lﬁeﬁa‘xmrf)o generate pgfokdk ON@riragl geonetry defines " <<
gchans << " CHANs, but data has << maxtr << " CHANs."; 25

rGetstning ("AFILE" &cbuf) ;
stErrﬁ?tal (nﬁ§§ Acs?rlng(cbuf),

foldFlle = (toupper (cstr) != "NONE"):;

if (foldFile)
fold strm.open (cbuf, ios:: out);

20 numcdp = globalceom->numcdp; inccdp = globalGeom->inccdp;
mincdp = globaloeom->mincdp; maxcdp = globalGeom~->maxcdp;
mincdp~r = maxcdp; maxcdp~r = mincdp;

ihCDP = stHdrIndex ("CDP”);
if (1ihCDP) stErrFatal ("CDP isn't in the header ");

25
// Create a zero-filled fold array
fold_gc = AGFloat2 (nwtrc, numcdp):
AGFleoatl zero(nwtrc):; zero.£ill (0);
fold _gc.fill(zero);
30
// End the Promax initialization phase
stEndInitialization();
s // Destructor - delete any remaining ShotGathers
MegaEdt :: -MegaEdt ()
(
for (int i=0; i<Shots.n(); i++)
40 delete Shots[i]:;
Thkdkhkhkhkhkhkhkdhhrhkhhhhhkhkhhrhrhrhhhhhhhkhbrkhhhddhhhhhrhhrhrdhkhkhdhhkhdkkhhdhkkdhhrh
// Generate the time-dependent threshold function
45
AGFloatl MegaEdt :: tThresh (const AGFloatl& taPairs)
{
AGFloatl retval (nwtrc):;
s0 // Return a null result if there's an extra value in taPairs

if (tapairs.n()%2)
cerr « "odd number of values in time-amp pairs: « taPairs.n()
« endl;
return retval;
55 )



fl oat dxs, dys, Gouplnt. YGCs; exPar Get Fl oat ("DXS", &dxs);.

exPar Get FI oat § DYS', &dys); 30 exPar Get Fl oat (" GROUPI NT",

&G oupl nt ) WO 00/0215 exPar Get Fl oat (" YOS, &YOs): | | PCTIYEY9/A5 188

nom nal receiver spread int i Err = ShotGeom :: setRecei ver Spread
(YCs, nStreaners, 35 chans_per _streaner, dxs, dys, Gouplnt);

if (iErr) stErrFatal ("Couldn't gengpgate nom naI spread.");

/1 Don't need negative group i nterval s anynore 40 G ouplnt =
abs( G ouplnt); /1 Set the max nunber of traces per streaner for

di stanceiseaigdirs tapaﬂi@eﬂr)q!z; -~ nadi-g -* -i-nt(ShetInt/Goupl'nt + 0.5) +
int (dYs/ Ghouipaiir + ©;5); cout << "Max traces per streamer to 45 check
= " << 2fheaiSeer ch (dwiendl) ; * gy->sampiaAt; Get header indices /1

SOURCE aﬁblommpe—anma‘ysn n*eeg:ted»sauprat:_ i hRSOURCE = st Hdr | ndex (" SOURCE") ;
i f (SlhgbzIFQCE)WrstErrFatal (" SOURCE i sn' t |n the header '")

:gﬁHﬁNlacgﬁgq%Légéé Ed} Th%eshold Functlon wl %HGN) StErrFatal (" CHAN 47

g B et S afaz%%sés AR

st Er ?‘Eat al ,_gffl Sgnt J‘ nav i hSQU Y =
stHdrIndex("SClJY' f (I hSClJY) stErrFataI ("SQUY isn'tin the
header !7); ExtrapoIAHHQECanstﬁﬁtfﬂﬂﬂaﬁﬁbﬁ REf)béyond either éhd (tinmkRECX)
stErrFatal ("REQGo§ iksnthpafrs hppiheader ") ; i hRECY =

st Hd13 ndex (" REEWAL[iW) = taPaifrs(flll]hRECY) stErrFatal ("RECY isn't in the
header !"); else/Jf (t8e? mptaRrigsri@rdnBairsolld )QE array

exPar Get st ri neeYvaAHiwE" = %WI)S(ZI'BPE\HS“%B& r = Acstring(cbuf);

fol dFi | e = (tougegr(cst r)betI = " NONE" '

polate ween brac etlng palrs
20 "else
// Move to the next pair if necesarv
if (tw >= taPalrs[Z*lpalr)) '
1Pa1r++,
25

// Sklp closely spaced times if not aleady at the end of taPairs
while ((iPair<nPairs-1) && (tw<taPairs(2*ipair])) iPair++;

// Interpolate
30 _ int it = 2*iPair; . : :
float t2 = taPairs{itl, a2 = taPairs(it+l];
float tl = taPairsfit-2], al = taPairs(it-1];
retval (iw] = al + (tw-tl) * (aZ2-al)/(t2-tl):;
cout « "Time: « tw « "™ window no.: " « iw « ™. Threshold ="
35 « retvall[iw] « endl;

out « endl;
return retval;

40 ddehdhkkdhhkhhkhhhdhhhhkhhhhhhhrhhdhhhhhhrhdkrhhhhhhrhhddhhdhhrhhdhdkdddhdhdhdih’

// Edit a shot gather

int MegaEdt :: ProcessEns (int nStored, float** traces, int**
45 iheads, float** rheads)
(

// Set up string stream for error message formatting
const int msglen=81; char mess (msgLen];
50 ostrstream msg (mess, msgLen)

// New shot gather expected ...

if (iRead)
55



if (foldFile) fol dstrm open (cbuf, ios:: out); 20 nuncdp =

gl obal ceom Xy og6hass | nccdp = gl obal Geom >i nccdp rp(pl(;g 9,15188

gl obal oeom >m ncdp; maxcdp = gl obal Geom >naxcdp; m nc

maxcdp; maxcdp-r = m ncdp; i hCDP = st Hdr | ndex(" CDP") ;

i f (!ihCDP) stErrFatal ("CDP isn't in the header "); 25 I Create
a zero-filled fold array fold qd9= AGFloat2 (nwtrc, nuntdp);
AGFl oat| zero(nwtrc); zerofiII(O) fold gc.fill(zero); 30

11 End t Pr omax |n|t|aI|zat| tEndLnltlall ion();
ST ol et Sreahdnin wminisee 1ot i O

- MegaEdt () Ee i ++) 40 deI ete
Shots[i]; int, /J'Sm:l ner a%héaf(%e(o) [lﬁggg%%ér}]( ent threshold function 45

AGHl oaisl MEgaEdir ‘thikThEeEHe (SO0 SAGE! 08bt &1, ARAISOURCE andl £lag Afd Oat |

retval (nWrc); ingOtetsh = djeturn a null result if there's an extra value in

taPairs if i(hshéepai ()9 N((s¥BrtSrc = iSouieel << t&gf xurpher of val ues
in tinme-anp pairs: << taPairs.n() << endl; return retval;
55 // Extract or compute geometry 48 int nPairs

t apai r¥o. n()/2 ShotGeom $dmir = O; float tO= (Iwin-1) * gr->sanprat;

float tstep = ilfcuhpadexrfecmanpr at ;
sgm = ShotGeom (1Source, nstored, rheads, ihsOU~X, ihsoOcl Y,
ihREC_X, ihREC_Y);
else _ .
15 sgm = ShotGeom (iSource, startSrc, Shotlnt, startArray,
nArrays, XArray, nStored);

// Compute S-R space search distance when you have 2 shots
if ((searchDist == 0) && _(Shots.n() == 2))
20
float dsx = ghots[0) =->SX() -Shots(ll ->SX():
float dsy = Shots[0]->SY()-Shots(11->S8¥();
searchDist = nadig * sqrt {dsx*dsx + dsy*dsy):

25 // Add an extra group interval to searchDist so you get some
traces from the first and last shots in the Shots array

float drx = Shots[0]->RX({1l) - Shots(0]->RX(2);

float dry = Shots[0]->RY (1) - Shots (0]->RY(2);

float group~int = sqrt (drx*drx + dry*dry):
30 searchDist += group_int;

/7 Construct a shot gather and add it to the Shots array
Shots.append (new ShotGather (sgm, nsmp, nStored, traces, nth,
iheads, iwin, nwtrc, incwin, term));

35
// Empty input buffer - must have reached EOL
else
Shots (Shots.n()-1)->setTerminus(1l);
moreShots = 0;
40
// Decide whether we can output a gather
nextout = findnextoOut ();
iWrite = (nextoOut >= 0);
45

// Edit and output a shot gather
if (diwrite)

50 // Edit the next shot gather
int iError = shotEdit (nextout);

// Copy the gather for output
if (!iError)
55 const float *edited_trace;



G A 0 AL

5 float tW cout 4 "\ MegaEdt Threshold Function:" << endl; /1

Generate a threshold for each anplitude w ndow 10 for. |nt i W=0,

i w<nwt rc;  YKROPH02155 tw=tO + i wtstep; /] Ext rBeHUS04518
constant threshold if beyond either end tine if (tw <= tapairs
[) 15 . retval[iw] = taPairsfl]; else if (tw> =
taPairs(2*(nPairs-1)]) retvaJ[ kM = taPairs(2*nPairs-~l); /1

I nterpol ate between bracketing pairs 20 el se /1 Move to the
next pair if necesarv if (tw >= taPalrs[Z*lpalr))

i Pai r++; 25 condt intSkiepi€baskdy; spaced tines-if not- al'eady- at the end of -
taPairs " consthihe fif{rd a Bﬁbﬁ’axnsxﬁc)ut&&>@mmta§>e):r s(2*ipair]))

i Pair++; fé¥ (intntierpebat tBfKntre; ikme++)l = 2*i Pair; float t2

= taPairs[itl efdatze(d= R Fsggow]ﬁnextout] ->tt@mﬁr((t14tr§+ﬂ-épa| rsfit-2], al =
taPai fs(it-1]for (int is=zQyt gkpsmp: =iet+l (ftxace§ (it B F(t2-t 1

cout "Tine: editgdctracefifdine mted _hdx = |<5\E’/° z ﬁ;ﬁ 'hol) d( =" 35) <
retval [iw <zh gFr(ltrc l), for (1n§nﬁh—'< Hépth, inh++ return retVal :

40 j7  iheadglitrel Gl =,5kErd- f MegaEdt :: ProcessEns (int
nSt ong 6/' oa rﬂggé tﬂé“trac sa Qf@éjs.m ftlhgag hézhﬁﬁffgﬁ:) was jus’(:/ Set
up Stl’l ng'streg error nessage tormatting const int nmsgLen=81;
char ”ESS(”ngﬁé;'tls @QextOut) OS&é:EéEé?ﬁ:@d&Eg(WESS msgLen) 11 New
shot gat her expected ... if (iRead) 55 -
' 7/ Bormb if there was a problem edltlng
15 else

msg « "Error editing shot * « Shots(nextOut]—>Source(),
stErrFatal (mess);

// Get rid of any unneeded shot gathers
20 deleteGathers ();

//  Decide if we need a new shot
nextOut = findNextOut )z

25 // Try to read a new shot if we need one
iRead = (nextOut < 0) && moreshots, o
return 0; : . '

*******************************************************************

30 - .
// Find the next shot gather to be edited

int MegaEdt :: findnextout ()

5 // Not enough gathers present - go back and get some more
int nShots = Shots.n():
if (nShots<=l) return -1,

// Find the first gather that has trace samples in it
40 int ishot = 0, 1Shot nShots - 1; while ((iShot<nShots)} &&
(!Shots (iShot] ->tracesPresent())) 1Shot++.

// No gathers with samples - nothing to edit
) if (ishot==nShots) return -1;
45

*******************************************************************

// Found the first unedited gather -
Decide if the required range of gathers is present
50 int iSource = Shots[ishot]->Source(); '

/7 Search forward (trailing shots)
int fShot = ishot;
int fDiff = 0, EOL = 0;
55 while (fDiff < nadijg)



49 ) /1. Construct a ShotGather if the input buffer isn't enpty

if (nStoredwooo21s5 int iSource = iheads(O[ihSOURCE]; 5 P/drms9b/i51h§" S
is the first shot, set first SOURCE and flag BOL int term= 0;
if (I'Shots.n()) (startSrc = i Source; term=1;) I Extract or
conput e geonetry 10 Shot Geom sgm i f (header Geom

sgm = Shot Geom (i Source, nStored, rheads$} i hSOU- X, i hSCxel Y,

i hRECX, i hRECY); el se 15 sgm = Shot Geom (i Source startSrc,

Shot 1nt, art rra r ore Conput e
S-R spac sear %ﬁjf_ %88“%@@%0@%3\752 éﬁ%t e f‘rf?gear chDi st ==
0) && (Shots. n fl oat dsx = ghot s[ 0) ->SX() -Shots(lI

->SX(); 77 Bug fﬂﬁ%tt @ﬁxck ?bogeﬂ %2?1 £e55‘9t Jeié‘sxﬁ the B %0 extra

searchDi st = nggll & “snatsl£sho

group intervalptdnigear chDi st so you get sorre traces fromthe first
and | ast shots in the Shots array float drx = Shots[(->RX(I) -
Shot s( 0] - >RX( 21)shot++,- thipat= s (iSbairsg G -sHOAd (fshot ] Shisbated ¢ HRY( 2) ;
float group-int = sqgrt (drx*drx + dry*dry); 30 searchDi st +=

gr oupiont ;/ Ngy enoQghstratiing stiwitsgat her and add it to the Shots array
Shot s. append (Wew QHPiESt RePradigim %fsrfﬁOLhSF@ﬁ‘é@ tlaces, nth,
fe

Lgsgd?ea;hemfﬁﬁggi*g**ngx&*T*}Jy;qh******ﬁif *** ***Q2t¥j ﬁf&&*inﬂﬁg &* st

SN i ﬁ *1);
nor e ts 0; <40 et he can output a gat her
nextgil}? ://-I ndsealf ({(é'ardD?precee B xvfehext Qut >= 0); 45 I

Edit and out pu_{n@ qtf g,abﬁhOt'BOL = 0; lf (iwite)

while (bDiff < nadjg)

20 // Quit when you reach the first shot
if (bShot == 0)

// But first check to see if you're at the start of the line

BOL = Shots[bshot]->Terminus():
25 break;

bShot--; bDiff = abs (iSource ~ Shots (bShot]->Source());

// Not enough preceeding shots -
30 if ((bDiff < nadjg) && !BOL) return -1;

return isShot;

khkkdkhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhhhhkhkhkhhhkhhhhhhhhhhhkhhdkhdhkhhrhkhkhkhkhkhhkhhhdhddkh

35
int MegaEdt :: shotEdit (int iEdit)

int ntrc = Shots(iEdit]->nTraces();
40 // Number of traces to be edited
AmpTable ampTbl (nwtrc);

KillFlags kFlags (nwtrc);
int all live = 1;

45
// Becomes 0 when something's killed
int line_count;
// Edit each trace in shot at iEdit
50 for (int itrc=1l; itrec<=ntrc; itrc++)

// Skip this trace if it's dead '
if (Shots(iEdit]->hdrptr(itrc) [STDHDR(itrc_type)] == IDEAD)
continue;



50 [// Edi t the next shot gather . int iError = shotEdit

(nextQut); Copy the gather for output Q I Error% 55
const floaﬁ”oﬁ%?ztlisd trace; PCT/US99/15188 g
const int *edited hdr; const int ntrc = Shots(nextout)->nTraces();
for (int itrc=0 itrc<ntrc I trc++) edited trace = Shots (nextout]
->trcptr(|trc+1) 5 for (1 nt |sC_L, i s<nsnp; . i sS++) traces(itrc](isl
editedtrace(is]; edited hdr = Shots(nextQut]-
>hdrptr(|trc+l) for (int. ih=0; ih<nth; ih++) i heads(itrc](ih] =
edited hgp[i hfook 1fbr /drac@@nlhsﬂ@@ctﬁéweehtanedmaﬂm in'the gather ‘that
was j ust ‘int n@dunha@d= findTraddBot s ({Békt Qittre,>dmp®bE)lr aces’ OF vy
Borb if thereetds thermxdtenradetifiqucife are feusd - meg << 'Error
editing shot #f <<iSfousfhexofxiruesSource(); = stErrFatal (ness);
/1 Get rid of any unneeded shot gathers 20 ~ ‘del eteGathers (); /1
Deci de i f/we faeink ampydnse maxcheck trages if NMIfFextout (); 25 //
Try to read PRI IsShripk (Ppxeheskldne .~ iRead = (nextQut < 0) &&
nmor eShot Perf?lml eturn ?anklng on Ljr/ Find the next shot gather to be
edi t Shiadwe ¢ t h
gat hz€3 or esenEt’lag 96 bac fddlt]t > lg )ﬁtg'g 'I)hreéﬁ ét{lpT):l)giﬁo 'I‘:a'ﬂ)%li‘g
Shot s. n(}/ Update éﬁe(fyiaoﬁ§fa§)lfrﬁgﬂﬂénkeéplng track
if (foldFile)
int cdp = Shots (iEdit]) >hdrptr(itrc) (ihCDP);
15 if (cdp < mincdp_r) mincdp_r = cdp; -
if (cdp > maxcdp_r) maxcdp_r = cdp;
int iedp = (cdp - mincdp) I inccdp + 1;
for (int iw=0; iw<nwtrc; iw++)
if (kFlags(iw) fold _gc(iw,icdp) += 1.0:
20
// Make an entry in the Census file if any windows were killed
if (censusFile && kFlags.nk())
Census « line « Shots(iEditl->Source()
« (Shots[1Ed1t]~>hdrptr(1trC))[1hCHAN] « kFlags « endl;
25
// Write the SOURCE line if thlS is the first kill
if (all live)
Census « “SOURCE” « ShOtS[lEdlt] ->Source() « endl;
all live = 0; Census « (Shots[1Ed1t]->hdrptr(1trc))(1hCHAN1
30 « kFlags.nk() « endl; line_count = 0; for (int ik=0;
ik<kFlags.n(); ik++) if (.'kFlags(ik))
Census « setw(3) « ik+1; 1line_count++;

if (!(line_count%26))
Census « ‘\n;

35 if (line_count%26)
Census « endl;
return 0;

*******************************************************************

40 -
// Find traces inside the search distance and update the
AnmpTable

int : :
45 MegaEdt :: findTraces (int iEdit, int itrc, AmpTable& ampTbl)

int nTrcShot;
int nShots = Shots.n{():;

50 // Number of shots in the array
const float *trcAmps=NULL;
int nfound = 0;
ampTbl.clear();



/1 Find the first gather that has trace sanples in it 40 I nt iS]hot
= 0, |Shot wads - 1; while ((iShot<nShots) && (! '
->tracesPresent$(;b§2 )5 i Shot ++; /1 No gathers with sanpl e?@hﬁs&%ﬁlﬁ% to
edit i f (i Shot==nShots) return -1; 45 /1 Found the first
unedi ted gat her - Decide if the required range of gathers is
present 50 I nt i Source = Shots[isha8]->Source(); /1 Sear ch
forward (trailing shots) int fShot = ishot; int fDiff =
0, EQL =0; 55 while (fDiff < nadjg

51 o ttfx?méﬁa%la rangeh fogeep étsglrﬁﬁm% ifh¥stRgt RoMinay

I f (fShot == But first check to see.if youre at the end of

the line 5 , c s%ﬁ@?’gz’f's StRrSFEFRPIMRY,) ond_streamep; eak

fShOtE "iif} ir_l c 1§ ot '>§93 §x§)+ Not
: | = Yod EO_) return
o ] %%aég 33 ambﬁ‘ﬁewe ﬁrﬁ?g@f@é ;h Sy o o hnt bshot =

i Shot ; endl Btr&dhdd = i®rc stBChmer maxsearch,“h||e (bD'ff < nadj g)
20 // Quit ilmer(eylﬂUstEQSﬁiefhed’Harn&P'eEhQ’Ereamer) end kttbShet == 0)
I But firstcheEmcipelrosseeandéryou' re at the start of "the line BOL
= Shot s[ bshot]->Term nus(); 25 br eak;
// Check each shot gather
for (int jshot=0; jShot<nShots; jShot++)
if (abs(jShot-iEdit) > nexcl)
15 nTrcShot = Shots(jShot]->nTraces();

// If using header geometry, check every trace
if (headerGeom)
for (int jtrc=0; jtrc<nTrcShot; jtrc++)
20 trcAmps = Shots(iEdit]->nearAmps (itrc, searchDist,
Shots[jShot], Jjtrc)
if (trcAmps.'=NULL) nfound++; ampTbl update (trcAmps):;

// If using nominal geometry, check only maxSearch traces on
25 each streamer --

else int first, last;

// Check each streamer
for (int iStreamer=0; istreamer<nStreamers; iStreamer++)
30 first = iStreamer chans_oer _Streamer + start_streamer;

last = iStreamer * chans oer streamer + end streamer.
if (last > nTrcShot) 1last = nTrcShot;

/7 Check maxSearch traces cenetered on i~rc_streamer
35 - for (int jtrc=first; jtrc<=last; jtrc++)
// Return amplitudes for any trace that's within the search
distance
trcAmps = Shots(iEdit]->nearAmps (itrc, searc~ist,
40 Shots [jsShot], jtrc);

// Update the &rnplitude table if anything was found
if (trcAmps'.=NULL)

nfound++; ampTbl update (trcAmps);
45
// End of excluded shot block
End of shot gather loop
return nfound;
50 ******************************************************************

// Delete any unneded gathers; return the number deleted
int MegaEdt :: deleteGathers ()
int iSource, j, near;
55 int nDel=0, ng=Shots.n();



bShot - - ; bDi ff = abs (isource - Shots(bShot]->Source(); I/ Not

enough preceedlqg'? shot s - 30 if ((bDiff < nadjg) && !BOL) return
-1 ¥rniShot; 35 i nt MegaEdt sRETEFPVISI®Y j nht

i Edit) int ntrc = Shots(iEdit]->nTraces(); 40 // Nunber of

traces to be edited AmpTabl e anpTbl (nwtrc); KillFl ags

kFl ags(nwtrc); int alllive = lg 45 /1 Beconmes 0 when

sonmething's killed int |inecount; /1 Edit each trace in

shot at iEdit 50 for (int itrc=l; itrc<=ntrc; itrc++) I Ski p

this trage ifchdcié #l8adathers in tiHe é\SlﬂayS(thdldo]t- ther mhsﬁlcbxﬁe:))
[ STDHDR(i tr c fyPpe)int=3=bPEADIng-1; i++) conti nue; -

52 /] idomxicef er Sheiacls >igoutdee{ he search di st ance: = int nfound
= findTraces (iEdit, itrc, anpThl); edit the next trace if none are

found //  Logk (fax @@n&)‘eéb'm‘# rﬂ?é’—hGS w1th/75°u=sﬁ| Wi thHp TAdiD Haxcheck

traces if nonE%H) shot arrprI Shri nk(maxcheck) 1] Performtrace

bl anki ng on %nr_(ie )y 23"";: a s = Shots[l Edit]->blank (itrc, Thresh,

Tbl, T t k
??p((ol aFi | SRt = ‘ab%L ecsf;' ?AE&E ﬂﬁﬁr&*‘*ﬁﬁ \[I)\?—rzr?at P! (Thcop): 15

| f ocdp < m&&qfnsr)Otsrﬁjr)n

// Remove this gather from the array 1f no nearby shots were
found
15 if (!near)
delete Shots(i);
Shots.remove (i)

nDel++;
ng--; i--;
20 return nDel; -

************_******************************************,************

// Write the fold file

25 void :
MegaEdt :: WriteFoldFile()
if (!foldFile) 'return;
int nedp_r = (maxcdp r - mlncdp r) I inccdp + 1;
30 fold_strm « nwtrc « VYo« gr->samprat*1ncw1n « ' ' « ncdp r
« endl; ' o

const int n_per line = 25;
const int field width = 3; :

35 for (int icdp=1; icdp<= =ncdp_r; icdp++) : '
fold_strm « * CDP « mincdp r + 1nccdp*(1Cdp l) « endl;
for (int iw=0; iw<nwtrc, iw++)
fold _strm « setw(field width) « 1nt(foldqc(1w,1cdp)+0 5);
if (! ((iw+l) % n_per_ Tine)) fold_strm « endl;

40 if (iw % n_per line) fold . stfln « endl;

#ifndef SHOTGEOM H
#define _SHOTGEOM H

45 #include <stddef.h>
#include <math.h>
#include <iostream.h>

// These are needed for header and error functions.
50 ' ' : ' ' '
#include "cglobal.h"
#include "cpromax.h”.
#include "oSocketTool.h"

55



If (cdp > maxcdpr) nmaxcdpr = cdp; int icdp = (cdp - mncdp) |

inccdp + 1; wooomziss for (int iw=0; iw<nwtrc; iwt+) PCT/US99/15188
(kFl ags(iw) fold gc(iw icdp) += 1.0; 20 /1 Make an entry in the
Census file if any wi ndows were killed i f (censusFile &&

kFl ags. nk() Census << line << Shots (i Editl->Source() <<
(Shots[iEdit]~>hdrptr(itrc))[i hCHAN] << &l ags << endl; 25 /1 Wite
the SOURCE line if this is the first kiII if (all Iive)

Census << U " h t Edit]; >3S0 ive =
Consus <<"(SHet ST B R oA F*f*?;% u E e e O
endl ; linecount = 0; for (nt e°mF EXFﬁ%ﬁﬁ? n() |k++) i f
(."kFl ags(ik)) Census S yﬂ;@ | i ne count ++;

if (!(4ine count926)) <’fﬂsﬁﬁs < ““e 53%9‘51 if (1ine count9%26)
Census <<*endk************ﬁenum*m***A&*****AL***HM*t*r*aees*knsLdexih&
search di stance and update the AnpTabl e int 45 MegaEdt
findTraceslbksstshddtidom int itrc, AnpTabl e& anpThbl) int nTrcShot ;
int nShots = Shots.n(); 50 // Nunber of shots in the array

const 1¢| optibiieec Amps=NULL; int nfound = O;

anpTbl . cl ear (); 53 /1

Set the séérchDPﬁﬁ?étf%ﬁn%ﬁﬁﬂFt§Fr aner if using noninal geonmet ry
int itrc streafe?tCambt sty BERER (Obndr ey (NHRE) ¢ recx(NULL)lﬂ)(lheaderGEon) (
5 15 ItrCSt E%%ggructérl',t rfcrolrr? a Os/ g ans’S’xesrt rh%% er + L

ShotGeom (int Source, int Ntrcs, float**
rthdrs, int iSouX, int iSouy,
int iRecX, int jRecY);

20 // Constructor, from “nominal” geometry parameters
ShotGeom (int Source, int startSrc, float ShotInt,
int startArray,
int Narrays, float dXA, int Ntrcs):

25 // Copy constructor
ShotGeom (const ShotGeom& sg):;

// Assignment operator
ShotGeom& operator (const ShotGeom& sg):
30
// Set receiver spread arrays (for nominal geometry)
static int setReceiverSpread (float YOs, int Nstreamers,
int chans _per streamer, float &Xs, float dys, float
Grouplnt);
35
// Return source
int Source() const ({return source;)
// Return shot and receiver coordinates
40 float SX() const (return soux;)
float SY() const (return souy;)
float RX (int itrc) const;
float RY (int itrc) const;
45  // Distance between two traces in Source-Receiver space
float distSR (int itrc, int jtrc} const;
float distSR (int itrc, const ShotGeom& sg, int jtrc) const;
/7 Destructor
50 ShotGeom {delete ( recX; delete () recY;)
private:
int source; // SOURCE from Promax header
float souX, souY¥; // Coordinates of the shot

55 int ntrcs; /7 Number of traces



startstreaner = itrcstreaner - maxSearch; if (startstreaner<l)

start streaner. = 1; end-streaner = itrc streaner + _pmaxsearch:

if (endst WOUMIRISS chans~er-streaner) endstreaner 10 PCTUS99/15188
chans_per streaner; /1 Check each shot gat her for (int

] Shot =OQ, j Shot <nShot's; j Shot ++) I f (abs(jShot-iEdit) > nexcl) 15
nTrcShot = Shot s(j Shot]->nTraces(); s6 |/ | f using header geonetry,
check every trace i f (header Geon) for (int jtrc=0;
jtrc<nTrcShot; jtrc++) 20 trcAnps = Shots(iEdit]->nearAmps (itrc,

searchDi st, float *ré&boi sfyediyot],/ftrc)Arrays of irecé¢ivernratinpsl)

nf ound++; angtAfiicupast ospreadnps)/  No. /9f tragegsiRghofeiiadalsPgeafet ry,
check only nestSedc flopscéseesrdh each streaner -- ~ ‘else- int
fir Stéé | ast ; *recSPr¥eheck each’/4tr Sigminal receivey, spread | gty eaner =0;

| str@anmer<nStyeapers; i Streaner++),30. ' = i Streaner.

chansoerstrea "{Tﬁ; startstreaner; }/ SHOchég'{— = i Streanmer * chans
oerstreaner + endstreaner; if (last > nTrcShot) -1 ast = nTrcShot;

Il Chelk JIBXUIRALG R k k ACLE 00121 R b @k Ol & 3w 40 4Scbi e @ BB * 33Dk # k ke # ke kB @+ £ 4-AL
jtregfirst;  jtre<=last; jtrc++) /1 Return anplitudes for -any trace
that's within the search MegaEdt 8hétatésmetry ClasstrcANDs =

Shot s(i Edit]->nearAnps (itrc, searc-ist, 40 - Shots [jShot], jtrc);

/1 Update the & nplitude tablTe Hbuakyt hihgwd®9%bound : i f

(trcAnps' . =NULL) nf ound++; ampTbl update (trcAnps); 45 /1
End tf excllideddisfed o obiserve array @ngl Strepver rHRaringoponventions retyrn
nfound; 50 /1 Del ete any unn8dd®/Yhthers; return the nunmber del eted
In&l E%gag*g%*_ *Jg,gl*%t()gﬁlbﬂﬁi)***********il‘$*J*§Q‘JLQQ**L**ILQ@I*;**55***** I nt

20 #include "ShotGedm;h?_-
#include <iomanip.h>

dhkhkhkkhkhhkhhhkhhhhhhrdhhkhrhkhhhkhkhhkhhkdbhhhhhhkhhkrhkkhkkbhkhkrkdhhhhrhhhhhhkhhhd

25 B
// Constructors ...
from a shot gather header

ShotGeom :: ShotGeom (int Source, int Ntrcs, float** rthdrs,
30 int iSouX, int iSouy, int iRecX, int iRecY) : source (Source),
ntrcs (Ntrcs) : : -

// Make sure there's a header array . :
if (rthdrs == NULL) stErrFatal ("ShotGeom: Trace header array
35 not specified”); :

// Source coordinates
souX = rthdrs(0] [iSouX];
souY = rthdrs(0] [iSouY];
40
/7 Receiver coordinates : S
recX = new float [ntrcs]; recY = new float [ntrcs]:
for (int i = 0; i<ntrcs; i++) :
recX(i) = rthdrs(i] [iRecx):
45 recy(i) = rthdrs(i] [iRecYJ;

deddehhddhhhhhdhhhkhhhdkdhhhhrhdhrhkhkhkhhhhhkhkdhrhhdhhdrhkdkhhkhdhdhkhhhhhkhhkkk

// Constructor from a set of nominal"” geometry parameters
ShotGeom :: ShotGeom (int Source, int startSrc,flocat Shotlnt,
int startArray, int Narrays, £float dXa, int Ntrcs)

source (Source) , ntrcs(Ntrcs)



54 . Il . Check all gathers in the array (but not the |ast one)
for (int i=@oodwsmgy|; i++) | Source = Shots(i)->Sour GRiphjsesfs1sh/
Look for an unedited gather with "source" within nadjg of this shot
j = 0; near = 0; while (!near &&(j<ng)) near = (
(abs(i Source-Shots[j]->Source()) <= nadjg) 10 && _
(Shots(j)->tracesPresent(); j +#57 /1 Renpve this gather from
the array if no near by shots Were found 15 I if (!near)

| ete Shets enove nDel ++; ng- - ;
50 } y ’f*g pefe: ' Spbad W’r’ﬁxs vs RGPT 13998 void
I\/Eg;aEdt o l%):%: =NULL) !.

: ! £11 €LY 1 d
ncdpr = ated capr qan aa nti n?'ﬁ’é?ar m P2 S5t ?‘8 <<

o< >sa rtehigiGw n f ' << ncdp r << endl; const
I nt n%er I mfbugsi), const int field wdth = 3; 35 - for (int
I cdp=l; icdp<=ncdp_r; icdpt+) foldstrm<< * CDP << m ncdpr +

i nccdp* (i Gdp_lAnd<tmaudls, are consisdent (int iw=0 iwnwtrc, iwt)

fol dstrm << seifi( fntatabnilet nppxeadnt ( f ol dqc(iw, i cdp) +O. 5); i f

(Vi) % n qear ki fEpptGéahdstinput<nenddf tiaces ("i & n{iwe % n_perline)
foldstfln << ehdl); is inconsistientdefithSsifERrd\ominal spreakf ('he nSECESEOM
H 45 #i%cPud nglﬁdef h> #i ncl ude <mat h. h>

#i ncl ude <i ostT®&h 12 [/ These are needed for header and error

functigons// Source coordinates
float XAl = 0.8 * (Narrays-1l) * dXa;
X-coord of Array 1
int iArray = startArray +
(source - startSrc) % Narrays;

20 Array # of source

souX = XAl -~ dXA * (iArray-1l);
souY ShotInt * (source - startSrc);

// Receiver coordinates (from receiver spread arrays)
25 recX = new flocat (ntrcs]):; recY = new float [ntrcs]:;
for (int i = 0; i<ntrecs; i++)
recx (i) = recSprx(i):;
recy(i) = souY + recSpryfil;

30 Kdkdkdhhdhhdhhhhdrdhhhhhkhhhhhhkhhhbhhkhrkhhhhhkhhhhhdhhhhhbhdrhkhddrhkhkkhhhkhdk

// Set nominal receiver spread geometry
int ShotGeom setReceiverSpread (float YOs, int
Nstreamers, int chans_per streamer, float dxs, float dYs,
35 float Grouplnt)

// Allocate spread arrays; bomb if they already exist
if ((recsprx == NULL) && (recSprx == NULL))

nspread = Nstreamers * chans_per streamer;

40 recSprx = new float (nspread]:;
recspry = new float (nspread]:;)
else
cerr « ShotGeom: Attempted to reset receiver spread
« endl;

45 return 1;

// Set the inline offset of lowest Chan on center streamer

float yStart;
int reverse {Grouplnt<0);

50 if (reverse) _
yStart = -YOs + GroupInt*(chans_per_ streamer-1);}
else

yStart ~YOs;



50 #i ncl ude "cgl obal . h" #incl ude "cpromax. h"

#i ncl ude "q@Socket Tool . h" 55

55 WO 00/02155 MegaEdt Shot Geometry O ass PCT/US99/15188

R T. Houck June 1995 5 cl ass Shot Geom 10 public: /1 Def aul t
construct or Shot Geon) ntrcs(0), recY(NULL), recX(NULL) () 15
/1 Constructor, froma shot gather heggder Shot Geom (i nt Sour ce,
int Ntrcs, float** rthdrs, int iSouX int iSouy, int

I RecX, int iRecY); 20 [// Constructor, from "nom nal" geonetry

par amet efs GenerateSkht Geemt rsttrSamececwms,sMr tBece i crate Shot I nt, :
int startArrant iCenter =iNstidsmmeapg2:fl'0at dXA int Ntrcs): 25 //  Copy
constructhr Center stghamerom @(fnst(Nshuﬁm?ég)mt stari;(;han Assi gnnent

operast or chans_giest esER@MHET dicnterfconst Shot Geon& sg); 30 - 11
Set recejyer spread arra f or nom nal, geone static |nt

set Recei&/er Spf&it %Xe t?rntl FPQ S, sﬁ)rzggizcia

chans_per _str > gn@ér "'fl g)};ﬂ chany = O.‘:(‘Zroupl nt); 35

/1~ Return sk %Y(J.Chan] - ﬁl}t rcé’ ap Q”‘S(RChaﬂﬂﬂ&h%%'rce )

/7 Generate off-center streamer coords
int noff = Nstreamers/2; int histr, lostr, hichano,
lochanoO, hichgn, lochan; float yO, hiX, loX;

15 // X-coord of first streamer; first streamer is rightmost
if dxs is positive ' : ' : o
float x0 = 0.5 * (Nstreamers-1)*dxs;

/7 Loop over matching high-low pairs of off-center streamers

20 for (int iaff=noff; ioff>0; 1off--)
// ngh streamer no., crossline coord, first chan

histr = Nstreamers - joff;
hiX = x0 - histr dxs;
25 hichanO = histr*chans_per_streamer;

// Low streamer no., crossline cooxd, first chan
loStr = ioff-1; '
loX = %0 - loStr * dxs;
30 loChanO = loStr*chans_per_ streamer.

// Inline coord of heads at streamer pair
yO = yStart - (iCenter-iOff) * d¥s;

35 // Generate receiver coords for the streamer pair
for (int iChan=0; iChan<chans_per_streamer, iChan++)
hiChan hichanO + iChan; recsprx(hichan] = hiX;
recspry(hichan] yoO - GroupInt*ichan; lochan = loChanO +
ichan; recsprx[lochan] = loX; recspry(lochan] = yo -

40 GroupInt*iChan; o - : : ' '

cout « *\nNominal receiver spread from
ShotGeom: : setReceiverSpread\n" « endl;
for (int i=0; i<Nstreamers; i++)

45 cout « *Trace Xr Yr *;
cout « endl;
cout.setf (ios::fixed);
cout.precision (1);
int itre0, ditre; :

50 for (int iChan=0; iChan<chans_per_streamer;
ichan++) for (int iStr=0; iStr<Nstreamers; iStr++)
itrc = iStr*chans_per_ streamer + iChan;
cout « setw(5) « itrc+l -

« setw(7) « recsprXfitrc] « setw(B8) « recSprylitrc):;

55

m



I Return_shot and receiver coordi nates 40 float SX() const
(return souxwo 00/02155 float SY() const (return souy;) 45PCT/III§9'93§1t88RX

(int itrc) const; float RY (int itrc) const; _

Di stance between two traces in Source-Receiver space _ float distSR

(int itrc, int jtrc} const; float distSR (int itrc, const

Shot Geon& sg, int jtrc) const; /'l S@estructor 50 Shot Geom

(delete ( recX;, delete () recY;) private: i nt source;

11 SOURCE from Promax . header fl oat souX, souY; I

Coor di nat es otc‘i‘ﬁe“s@ 155 int ntrcs; /1 Nunber of
retuxrn 0; fL at

traces ****************************************,********5@*********,***** 9

*recX, *recy, /1 Arrays of receiver |ocations st at : c int

nspread; c a in nomnal spread static float

*recggr X, / Wy d&s&:::regg%fY; /1 Nom nal receiver spread 5

#end] f ShotGeon 1 sSK6EEEE Mdanst dRotGeoms sgm) MegaEdt

Shot Geonet ry scuage (sgrn.source), ntrcs (sgrn.ntrBsT, EQHQBSgrn:BHd&)}995 15
1) nodifed tosol¥dsym. ssuipg)y and streaner nunbering conventions

6/ 10/ 97 20 #incl ude " Shot Geom h" #include <iomanip.h> 25
recX = new float = [ntrcs]; recY = new float (ntrcs]:
for (int i = 0; i<ntrcs; i++)
recxEi}] sgm.recX (i) ;
recy(iJ = sgrn.recy(i]:

15
// Assignment operator

ShotGeom& ShotGeom :: operator (const ShotGeom& sgm)

20 // Check for self assignment
if (this == &sgm) return *this;

/7 Get rid of the current contents of this ShotGeom
delete El recX; delete El recY;
25
// Assign data members
source = sgm.source;
ntrcs = sgm.ntrcs;
souX = sgm.souX;
30 souY = sgm.souY;

/7 Allocate and copy receiver coordinates
recX = new float Entrcs); recY = new float (ntrcsl;
for (int i=0; i<ntrcs; i++)
35 recx[i] = sgm.recx(i];
recY[i) = sgm.recY(i);

return *this;

40 ******************************************************************
/7 Receiver Coordinate Functions

float ShotGeom :: RX (int itrc) const
45 if (itre<1 II itrc>ntrcs)
cerr « "ShotGeorn: no trace « itrc « endi;
stErrFatal (*Aborting..*);
return recY[itrec-1l);

50 float ShotGeom :: RY (int itrc) const
if (itre<l
itrc>ntres)
cerr « ~ShotGeom: no trace * « itrc « endl;
stErrFatal (*Aborting...*);

55 return recy(itrc-1}; '



/1 Constructors ... froma shot gather header Shot Geom
Shot Geom (i nt Source, int Ntrcs, float** rthdrs, 30 int iSouX, int iSouy,

int i RecX, WA ¥0215%cY) : source(Source), ntres(Ntrcs) PCT/UBI9NSIER, o
sure there's a header array if (rthdrs == NULL) stErrFatal

("Shot Geom Trace header array 35 not specified"); /1 Sour ce
coor di nat es souX = rthdrs[ O] [iggouX]; souY =

rthdrs(0][i SouY]; 40 /1 Recei ver coordi nates recX = new
float [ntrcs]; recY = new float [ntrcs]; for (int i = 0; i<ntrcs;
| ++) - recX(i) = rthdrs(i] [iRecx); : récy(i) '

rthdrs(itfi Remdsltance betwkén twdracest dn Samea-Ree:lemér sparari nal " -
geonetry par afidady Shs®Geom :: dlsﬁmt(gbmtrcsmﬁﬁph neors¥ur ce, i nt

start Src, f| oatntshigiHitre-1,  jo=jtxarlistart Arr i nt  Nar rays fl oat dXA,
int Mrcs) float Xd#éaréég CEeCXERP) ¢ ‘F&frf)c/ e‘:Y‘lO] cy (jol |
57 /] TR SAXE r d¥ %@%rx%’ﬁr’f’eédyﬁif been | oaded i f
((recSprx==NU recSpry==N ce < +t | oad
geometry unti %R)S ‘?‘eﬂ("‘ Bf“eaé $4s $IR (ine 8 Srer °n5§ §h§98£g§§<rgge'ﬁgﬁ;t
abor{0 0); mt‘i o< races £RAsi stent If (ntrcs 1= nspread)
( 10 CeF{oat d CEqub)-d ? Ncxitgoa9f tr ecy[i65-8§ [€scy[jo1; <<
") s 'nconsfféﬂ‘td:é’éééslauil—éé £5u\0MAY P =556 {souzs nSpread - <<

*) ' << endl;return sqrtabQékrtaxr +2yrdyr Soaxﬁ'eixsoer diraades) ;

15 #ifndef SHOTGATHER H
#idefine SHOTGATHER H

#include <stddef.h>
#include <math.h>

20
#include <agc/Floatl.h>

#include "ShotGeom.h”
#include "KillFlags.h"
25 #include *AmpTable.h"

*******************************************************************

30 ' MegaEdt Shot Gather class, including an amplitude gather and
geometry

R.T. Houck November 1995

35 *******************************************************************"

class ShotGather

public:
40
// Constructor, from a shot gather and Geometry
ShotGather (ShotGeom& sgm, int Nsmp, int nTraces,
float** traces, int Nth, int** iheads, int Npw,
int Nwtrc, int incw, int term=0)
45
// Default constructor o '
shotGather () : ntrcs(0), traces(NULL), amps(NULL) ()

/7 Copy constructor
50 ShotGather (const ShotGather& sg);

// Assignment operator
ShotGather& operator= (const ShotGather& sg),



float. XA1L == O S * (Narrays-1) * dXA X-coord of Array 1

int 1 Array 3wobeoildsray + (source - startSrc) %Na”?é"ﬁmss%ﬁsms

Array # of source souX = XAl - * (i Array-1); souY

Shotlnt * (source - startSrc); /1 Recel ver coordinates (fromreceiver

spread arrays) 25 recX = new float (ntrcs]; recY = new float

[ntrcs]; for (int i 0; i<ntrc8 i++) recx(i) = .

recSprx(i); recy(i) souY + rSecSpryfl | ; ?g ei /Spreigt (?ana?al
r i nt e ecei v

:((ejgel Yﬁ{ 7Y eaqegg §6 rc%';:uﬁt(ré ?‘“a'f'?%at dxs, float dvs,

35 f1 oat fg%gg }"/(r 2& ad arrays, bomb i f t hey

al ready exi st fioat sy()l co&(:rtecqp ufn— E%ﬁ (recSprx == NULL))

nspreasl = Nstreaners * chans_perstreaner’ recSprx = new fl oat

(nspread] 7/  Returnrgespmunbernow £+&eds (nspread] ;) el se

cerr << Shot Ceitmt nTiaicesi) edohst r es@etu@nehtees spr ead << endl; 45
return 1; [/ Set the inline offset of | owest Chan on center streaner
fl oat a/St 4/t; Return regimvercgersdinatied displ mirabp; i6hc if (reverse)

= - f1 fintchbreher stnesamer s {itrc): else
§§::;t Yggx fl§§EM§§ (1n§ 1trc? (return sgz gﬁ(ltrc), 58 !/

CGener at e té?e cgn{:er étr arrer oo ds f t.here i.s one int i Center =

n fl 0
’ﬂ‘H‘ reaners%?) int startChan
hbtreaner 01d etTermlnus %ﬂ) §:t1rm1£%§ term;) )

tur

15 Chagﬁtp§érﬁ§ﬂﬁ§%nercongg terminus;)

// Return a p01nter to the trace amplitude array if trace
jtre in sg is within Search of trace itrc;
otherwise, return NULL const float' nearAmps
20 (int itrc, float Search, const ShotGather *sgp,
int jtrec) const;

// Blank trace samples based on thresholded amplitude comparison
with ampTbl KijiFlags blank (int itrc, const AGFloatls
25 thresh, const AmpTable& ampTbl,const AGFloatls taper) ;
// Return pointers to headers and samples for trace itrc

int hdrptr() (return iheads;)
float trcPtr() (return traces;)

30 const int* hdrptr(int itrc) const (return iheads(itrc-1];)
const float* trcptr(int itrc) const (return traces(itrc-1];)

// Return true if trace samples are present
int tracesPresent() const (return (traces != NULL);)
35
// Delete the trace samples
void deleteTraces ();:

/7 Destructor
40 ShotGather();

private:

int source; SOURCE from Promax header

int terminus; TRUE if this shot is the start or end of line
45 int ntrcs; Number of traces

ShotGeom sgm; Coordinates of the shot and receivers

int nth; No. of header entries

int**iheads; Trace headers

int nsmp: Samples per trace
50 float**traces 2-D array of trace samples

int npw, incWin; No. of samples per amp window, window inc

int nwtrc; No. of amp windows per trace

float** amps; 2-D array of trace amplitudes

55 #fendif



/1 First chan in center int endchan = startchan + chans_per

streaner - _1: I nt ichan=startchan; i Chan<=endChan; i chan++)
recSpr xf ic‘%gr(?}&’lsé).; recspry(i Chan] = yStart - PCT/US99/15188

G oupl nt *(i Chan-start Chan); 10 /1 Generate off-center streaner coords
i nt noff = Nstreaners/2; int hiStr, lostr, hichanQ | ochanQ,

hi chan, | ochan; float yO hiX |oX, 15¢3// X-coord of first streaner:;
first streamer is rightnost if dxs is positive float xO =
0.5 * (Nstreamers-| )*dxs; I Loop over rratchi ng hi gh-1ow pairs of
off-center streaners 20° - ~for (|nt i af f=noff; "'ic')T'f>O'ioff--) /1

Hi gh stréérrerSHBTGATH%%_d% i ne coord, first chan
NSt rean_ers _***??********* h*%***m***ﬁrgf'?*****ﬂg**zs*******iﬁﬁ C-qufé'ﬁ-o**

hi str*chans perstreaner; aner N crossl i ne coord,

3 ?’%‘F?eq S%Vgtsaaghe’F 0(53 - loStr * dxs; 30

first”chan | oSt r _
| oChanO = | oStr*chans_per st L coord of heads at
streaner pair yO = {‘/g?ge’{ouc’( 88(' ne&r’?% gdf%ée* dys; 35 [/

Gener at €k @€ €k ¥ o#  iGOGIHAS +f 0% # £ 110k SLAAGRIR G # P8 &4 ¢ 4 + % % & # ok %k b DK % {4 S % 4 4CRARF O,

I Chamgcchans_per _streaner; iChan++) . : hi Chan hi chanO + i Chan; :
recsprx( giabmide 3HokGather.h = recspry(hi chan] yO - Grouplnt*ichan; |ochan
= | oChanO + i chan; recsprx[ | ochan] | oX; recspry(lochan] = yO -

40 /G oupbnstr@heors o cout << *\ nNom nal- receiver spread from
Shot Geom : set Reew| ¥ e3i8py @adher ardefriimetry = - for (int i=0; .

i <Ns#? eaners: SP‘P‘F‘?aWr :: ShegGather «(§hatSeoms)Fgm, ing Nsmp, int cout <<
endl ; nTrages., seq]'l‘o *gs Traeg@ey)int Nth, int*%gileagsaciafoliPya) :

int itrco itrRE Btre, orm(:Y’nt“?rCH'aﬁFméJ i Chan<chans_per _st r eaner;

| chan++) for Q Ecé 4m(gou %E f?stéé 'ﬁ%(te? ++1’lt:’: aces trC =
I Strighans- peggli 8 LD ,C e%qugﬁ ,+I
<< setw7) | <eorse éﬁa)trg% "L PTRWEP 4< r’i[ E{'F

7/ Save traces and_headers : : :
traces = new float* (ntrcs]; iheads = new int* (ntrcs];
25 for (int i=0; i<ntrcs; i++) traces(i] = new float fnsmp];

for (int is=0; is<nsmp; is++) traces(ilEisl = Tracesfi) (isl;
iheads(i] = new int (nth]:; for (int ihO; ih<nth; ih++)
iheads{i] (ih] = iHeads (i) [ih]:

30 // Compute amplitudes
int istw, jend;
double ssg, scal=l./float(npw):;
amps = new float* (ntrcs]:
for (i=0; i<ntrcs; i++)
35 amps[i] = new float [nwtrc]l;
for (int iw=0; iw<nwtrc; iw++)
jstw = iw * incWin; jend istw + npw - 1; ssq = 0;
for (int is=istw; is<=iend; is++) 8sq += traces(i] [is] *
traces{i] {isl; amps fi] (iw] = sqrt (55g*scal)
40

dhkhkhkhhkhkdkhhkhkhkrhkAIArAhkAkrhkrAkrAhkkhhkhhhkrhkhbhhkhdRhbhkrbhbrbdhkbhhkrdhrdhhkhhkrrhohhdhhk

//  Copy Constructor

45 ShotGather :: ShotGather (const ShotGather& sqg)
source (sg.source), ~erminus (sg.terminus). ntrcs
{sg.ntrcs), sgm(sg.sgm),
nth(sg.nth), nsmp(sg.nsmp), npw(sg.npw),
jncWin(sg.incWin), nwtrc(sg.nwtrc)

50

/7 Find out if there are samples to copy
int samps = (sg.traces != NULL);

[



59 ) . cout << endl; return O; 5 /] Copy Constructor

Shot Geom : HhwédeRes® (const Shot Geom& sgm) sour ce( SOrpe15e4bo 55088
ntrcs (sgrn.ntrcs), soux(sgrn.soux), souY(sgm souy) 10
recX = new fl oat [ntrcs]; recY = new float (ntrcs]; for (int
I = 0; i<ntrcs; | ++) recxEi | sgmrecX(i]; recy(id =
sgrn.recy(i]; 15 /1 Assi gnnent opeff3at or Shot Geom& Shot Geom
- operator (const Shot Geom& sgm) 20 Check for self assignnent
if (this = return *this; CGet r|d of the current contents
of (his bt Coblodate. ahd apy trage, Nopdede) apd wpligiae sgravs |/
Assign data ne gﬁ amps ) racegour%% SOGP [ Sdatetd ntr @& ="1
sgmntrcs; else sc}ux sgm souX; 30 souY = sgm souY; /1
Al l ocaf e and COPYcd £CEINGR),; COOr di nat es recX = new fl oat
Entrcs); r eC¥heade W fﬁumt (ntrcsl; for (int i=0; I <ntrcs;
I ++) 35 recx[i] —sgmrecx(l] recY[i) = sgmrecY(i);
return *this; aMfls = new /floaRecehuﬁdis]Goordi nate Functions fl oat
Shot Geom :: RX (int itrc) const 45 if (itrc<l [l itrc>ntrcs)
cerr Hx "Shot GBer n{inthd=Grad&ntrcsx<i4#)rc << endi; st Err Fat al
(*Aborting...*); return recY[itrc-1);
if {samps)
tracesfi) = new float (nsmp];
for (int is=0; is<nsrnp; is++) traces(il [is] =
15 sg.traces[i] [is]:
iheads (i) = new int [nth];
for (int ih=0; ih<nth; ih++) iheads (i) [ih] =
sg.iheadsfi] (ih];
20
amps [i] = new float [nwtrc):;
for (int iw=0; iw<nwtrc; iwt+) amps (i) [iw] =
sg.amps (i) [iw];
25 // Assignment operator
ShotGather& ShotGather operator= (const ShotGather& sg)
// Self assignment ...
30 if (this == &sqg) return *this;
// Delete current memory for (int i=0; i<ntrecs; i++)
if (traces i= NULL) (delete [] traces(I); delete {[]
iheads(i]; delete (1 amps{i}; if (traces ! = NULL)
35 delete {] traces; delete [] iheads; delete [] amps;
// Assign data members
source = sg.source; terminus = sg.terminus;
ntrcs = sg.ntrcs; sgm = sg.sgm; nth = sg.nth; nsmp
40 sg.nsmp; npw = sg.npw; incWin = sg.incWin; nwtrc = sg.nwtrc;
// Allocate and copy arrays
if (sg.traces NULL) traces = new float* (ntrcsl; iheads =
new lnt* [ntrcs]:
45 else
traces NULL; iheads NULL;
amps = new float* (ntrcs)}; for (i=0; i<ntrcs; i++) if
{traces NULL) traces{(i) = new float (nsmpj; for (int
50 is=0; is<nsmp; is++) traces(i) (is) = sg.traces(i) (is):
iheads (i)} = new int ([nth]; for (int ih=0; ih<nth; ih++)
iheads{[i] (ihi = sg.iheads(i) (ihi amps([i] = new float
(nwtrcl; for (int iw=0; iw<nwtrc; iw++) amps(i] [iw] =

sg.amps(i] (iw];
55 return *this;



50 float ShotGeom:: RY (int itrc) const i f (itre<l
itrc>ntrcs cerr << ~ShotGeom no trace * << itrc << endl:

st Err Fat al %%Hﬁ ng...*); 55 return recy(itrc-1]; PCT/US99/15188
60 /1 Di stance bet ween two traces in Source-Receiver space
float ShotGeom:: distSR (int itrc, int jtrc) const I nt

1 O=itre-1, jOsjtre-1; 5 float xgiff-recx(ioJ -recxfjO,
ydiff--recY(iQ -recy(jd; return sgrt (Xdiff*Xdiff +

ydi ff*ydiff); float ShotGeom:: distSR (int itrc, const

Shot Geong/ sg, Rétirn an arrayj bf CYrackoagplibudes 1fltmhceC§tfc01ﬂ sg is
jOsjtrc-1; ‘within Selarah dfrtramx[it@cssgtherwigel] return an empty array
dyr—recy[l QJ- sg. recy[J g; fl oat dxs=soux-sg. souX;’

dYys=sousongf fdgut* return sqrt _(dxr*dXr + dyr*dyr + dXs* dXs +
dYs* cﬁvs)shotﬁtw:f AdeReaxBICARRERIFEC, T1RAN iSf@rcBHCITRSHiSRofGather
*i ncl ude* SR dddPthITEC) FMITUude <mat h. h> 20 #i ncl ude <agc/ Fl oat! . h>
#I ncl ude " Shot Geom h" #include "Kill Fl ags. h" 25  #include *AnpTabl e. h"

'\/Epaﬁd&n A2k sl heLc C! %%E».L;QQEJ}, %&C)ﬁr& ﬁggg%yde:%ggaergggnd

geo amps (3 tre-1 . class
Shot ther ps (] 17

return NULL;

15 *********************************.*.***********:k********i.—************

/7 Blank trace amplitudes based on thresholded amplltude
comparison with ampTbl '~ ~ = _
KillFlags ShotGather blank (1nt itrc, const AGFloatl&

20 thresh, const AmpTable& &rnpTbl, const AGFloatl& taper)

/7 Don't kill anything if the amplitude table is empty :
KillFlags iwLive(nwtrc); if (iampTbl.ncol()) return iwLive;
int fKill, 1Kill, 1live; int icent=(npw-incwin)/2;

25

// Offset to center in;Win samples

// Identify windows to be blanked
AGFloatl med = ampTbl.median();

30 float* medPtr = (float*)med;
int itro_1 = itrc - 1; .
for (int iw=0; iw<nwtrc; iw++)
if (amps[itrc~1l) (iw] > thresh(iw]*med[iw])
iwLive.kill (iw):
35 int nKilled = iwLivenko;

/7 Kill the trace if all windows are dead
if (nKilled == nwtrc)
iheads (itrc_l] [gTDHDR (itrc_type)] = IDEAD;

40 for (int i=0; i<nsmp; 1++) traces (itrc_1) (i) = 0;

// Kill the flagged w1ndows
else
int lTaper=taper.n():

45 for (iw=0; iw<nwtrc; iw++)

// Don't do anything unless this w1ndow has been killed
if (1wL1ve(1w]) contlnue."

50 // 'Klll 1ncW1n samples about the window center

fKill = jiw*incwin + iCent;
1Kill = lell + 1ncW1n - 1,'



public: 40 . /1 Constructor, froma shot gather and Geonetry

Shot Gat her Wahod/632e8m& sgm int Nsnp, int nTraces, fBO@b$s0/15{s8CES.
int Nth, int** iheads, int Npw, int NWtrc, int incw, 1nt termO
45 /1 Def aul t constructor Shot Gat her () ntrcs(O,
traces(NULL), anps(NULL) () /1 Copy constructor 50 Shot Gat her
(const Shot Gat her & sg); /1 Assi grifent oper at or Shot Gat her &

operat or = (const Shot Gat her & sg)

61 L1 Re RCE va ource X, cooy di nat es
Sour ce() /c/onst i ‘iﬂﬁ%&ﬁr 8\€/ ?,‘f ‘of tracey F'SaF I (ds dhesiFiEstt BFnl%-‘iﬁn SX()
) cgpst {IEE.LIJ. rn,sgm SY();) 5 /1 Return the
&l

nunber of tra — [o %n (return ntrcs;) /1
== nwtt .
Ret ur ng r eci ever cg'gr di nat 6s for traceﬁl}"t rc{;l% float RX (| nt itrc)

(return sgm RXkiif Glhe specifiedflffe RE GaRpibLrcC) (return sgmRY(itrc);

Il Set and redur@ntheskERerler QsRUIKELAY is++) trak@s{iestJIEf NiiYs =oi;nt
term (term nus-term) 15 i nt Term nuso const (returntermnus)

/1 Ret ufh a Papert etowrn tbhéher Bkl edrpliinidode i8r tihy previo@ewindow was jtrcC
in sgl‘IS wi t hi alBearch of trace itrc; ot herwi se, return NULL const
float' near Anpist 2AGw>0 && whitve ¢isc119| oat Search, const Shot Gat her *sgp,
int jtrc) cons‘tnt last r B(Qapnk tré&éléa#ﬁw)based on t hreshol ded

anpl i tude conpEdy dﬁ‘len 17w ‘&ﬁ*ﬁ*FbI 1¢71)Fl ags blank (int itrc, const
AGFl oat | & 25 traces{itrepl] cﬁ’r%]t “ATAPSEIERL slcgnsrages| bng gk dedy:

I et u/bp po.i‘%glg %.11;[ %r%eagg kiaf'.'fjedS wr:{rr)lld%% E.grther arg:eextI ter.ndow is alive
if (iw<nwtrc-1l && iwLive (iw+l])

int last = MIN (nsmp, 1Kill+1lTaper-1)
for (is=1Kill+l: is<=last; is++)
20 traces[itrc_1] [is] = taper[is-1Kill-1] * traces(itrc_1] [isl;

return iwLive;

T e de e K e ok e ok e de dr e de ek de ok e sk gk ke ek e ke ke e ke de ke ok e ke e de b e e o b e Fe o ek ok Kok gk de ok ok ek o ke ko ok

25
// Delete the trace samples and headers
void ShotGather deleteTraceso
if (traces ‘.= NULL)
for (int i-0; i<ntrcs; i++)

30 delete (] traces(iJ; delete [1 iheads(iJ;)
delete E1l traces; delete [1 iheads;
traces = NULL; iheads = NULL;

/7 Destructor

35
ShotGather :: ShotGather ()
deleteTraces ():
if (amps NULL)
for (int i=0; i<ntrecs; i++) delete El1 amps(i}];

40 delete (1 amps;
amps = NULL;

#ifndef  AMPTABLE H
#define  AMPTABLE H
45

// Manual instantiation of float* array template
#if defined (RS6000)
#include <agc/Arr. C>
#fpragma define (AGArr<const float*>)
50 #endif
#include <agC/Floatl.h>



int hdrptr() (return iheads;) float trcPtr() (r e urn traces) 30
const int*_ hdr int itrc) const (return iheads(itrc-1];

f1 oat * trcWPrOP’P?'l'ts itrc) const (return traces(itrc-1];) P?T’Us”ﬂélsﬁrn

true if trace sanples are present i nt tracesPresent() const
(return (traces !'= NULL);) 35 /1 Del ete the trace sanpl es

voi d del eteTraces (); /1 Destruggor 40 Shot Gat her (;

private: int ‘'source; SOURCE from Promax header i nt
termnus; TRUE if this shot is the start or end of line 45 int ntrcs;

Number ef**t*l*aees***********Shot@et)mm**@a@rd%hat*e's*w*vﬁé*smt*’a*rfd
receivers ’ i nt nth; . No. of header entries '

int**i heads: Trace header MegaEdt Amplifrudes pble Classanpl es per trace 50
f|oat**tracegszsmrara%sﬁmpft faeattasminatead of an Hﬁﬁl% BﬁEWn No. of
sampfes per anmp wi ndow, w ndo% TncHouck ~ Mayi389%wrc: . No. of anp

g%nd;msdﬂg &rggg********** *QQL***éua%f*****g*;%fu;;uAJQL*uaage*ﬁuuuI tfdes
en
MegaEdt Shot Gat her C1ass

SHOTGATH R ,
R T Houc Ho abliggs 10 #i ncl ude "Shot Gat her. h 11/

Constru 1S c: froma shot gather and Georretry 15 - Shot Gat her
Shot Gat her (Shot Geonm& Sgm int Nsnp, int . . o

// Constructor (traces added by updating)

AmpTable (int N) : nwtrc(N) ()
15 '
// Append a column (trace) to the end of the table
void update (const float *col), :
// Shrink the table to max p01nters
20 void Shrink (int max);

// Clear the array of amp ptrs
void clear() (m Amps.clear():

25 // Return the number of columns in the table (traces p01nted to)

int ncol() const ( return m_Amps. n(),
// Return an array of medlan amplltude for each tlme
AGFloatl mediano const,
30 . : ;
// Return an array of average amplltude for each tlme, excluding
the nExcl :

highest wvalues
s // AGFloatl avg (int nExcl=0) const;
private:

AGArr<const float*> m Amps;

40 int nwtre;
#endif
_AMPTABLE_H

45
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MegaEdt Amplitude Table Class
(just an AGFloat2 with row-wise sorting)
50
R.T. Houck July 1995
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nTraces, float** Traces, int Nth, int** iHeads, int Npw, I nt

NMrc, int wisowoidyst term source(Sgm Source()), t niNe944188 M)
ntrcs(nTraces), 20 sgm(Sgm, nth(Nth), nsnmp(Nsnp), np szg ;1 ncWn
(incw), nwt rc(Nwtrc) /1 Save traces and headers

traces = new fl oat* (ntrcs]; 1heads new int* (ntrcs]; 25 for
(int i=Q i<ntrcs; i++) traces(i] = new?loat fnsnp]; for (int

i s=0, is<nsnp; is++) traces(ilEi sl = Tracesfi)(isl; i heads(i) =
new int (nth]; for_(int ihG ih<nth; ih++) I heads[i] (ih] =

| Heads(i /4] ; medified tocanapeephiit,bell sort on jayflogtarrayend
Llougl Z( Is]sq ] sc%ﬂ‘s—jf"tagdpéaf‘ﬁ‘l %5rﬁ@1°at>=éﬁ3§t: nev§)1‘4l}(?gt * (nt rci] ;

for (i=0Q i<ntpcsi..it+) . anps[i] = newfloat [nwrc];

for (igt i\AFO,ﬁiéc y 3&&%;;;@}; jstw=iw?* incWn; jend istw +
npw - 1; ssq = 0; or (nt is=istw, is<=iend; is++) ssq +=
traces(i]/}is]agpend a trackl B6estéd d the 8EBSefi] [iW = sqgrt (55g*scal)
40 Il Ggwmmuctapdaﬂé (const Ehehtatéer) : . Shot Gat her (const
Shot Gat her & sgh_Amps appensiOYe6BfSg. source), ~erminus(sg.terminus). ntrcs
(sg.ntarcs), sgn(sg.sgnm, nth(sg. nth), nsnp(sg.nsnp),

npw sg. npw) , jncWn(sg.incWn), nwmrc(sg.nmrc) 50 /1 Fi nd
out if théfe aPeriniihes AmpTabpgy to containi mexspedntery s@pifoxmdy | =

NULL) ; selected from the existing set 63 // Al | ocat e

and copy tracev°1'1%?}ﬁ‘§’rT_a_b&ﬁd ﬁhgi?’fu@é‘%ln\a%% if (sanps) traces =
new ff“gat* [ nt igé‘llr’ﬁ’h%’é’qg =MABG THHPS - n ) (ntrcs];) else 5
traces = NULL gy 0.% step 8388t Tmiils.n()) 7 float (max);

for (int indx=0; indx<max; indx++)

m_Amps (indx] m_Amps (indx*step];

20 m _Amps .setLength(max);

// Find the median at each row (time window)
void ssort (int n, float* a):;
AGFloatl AmpTable :: median() const
25
int nrows = nwtrc;
int ncols = m Amps.n();
int nLive, middle;
float temp;
30
// AGFloatl medians (nrows), arow{ncols);

AGFloatl medians (nrows):
float+ arow = new float [ncols]:
35
// Loop over table rows ...
for (int ir=0; ir<nrows; ir++)

// Sort the row, discarding zeroes
40 nLive = 0;// arow.clear():;
for (int ic=0; ic<ncols; ic++)
temp = m Amps([ic] [ir]};
if (temp) arow{nLive] = temp;
nLive++; ssort (nLive, arow);// arow.sort():
45
// Take the center value or the avg of the two center values
nLive = arow.n();
middle = nLive / 2;
if (nLive%2)
50 medians[ir] = arow([middle);
else
medians (ir) 0.5 + (arow[middle] + arow[middle-1]);

delete [] arow;
55 return medians;



anps = new float* [ntrcs]; 10 for (int i=0 i<ntrcs; i++)

if (sanps) tracesfl ) = new float (nsnp]; fo S nt is=Q
i s<nsrnp; WOM2156r aces(il [is] = 15 sg.traces[i] (i sﬂ'CT/US” 15188

i heads(i) = new int [nth]; for (int ih=0 ih<nth; ih++)

i heads(i)[1h] sg. i headsfi](ih]; 20 anps(i] = new f | oat
[nwtrc]; ~for (int iw=O iwnwggc; i WH+) anps(i)(iw =
sg.amps(i)[iw; 25 [/ Assi gnnent oper at or Shot Gat her &

Shot Gat her operator= (const Shot Gat her & sg) /1 Sel f assi gnment .
30 .. it (this ==-&sg) - return *this; 4+ - Delete current nenory

for (int//i =Osoxit<anhr asrayldﬁ-)floats 1nt0|inc(nemeg prde)LL) (delete []
traces(l); ds#oeidesp]:rt (int n, | f3edttid) delete (1 anps(i]; if- (traces
I = NULL) 35int i, deFete [] traces; delete []  iheads; fdel ete [] anps;

Il 5Assign ddeatnEsdels source = sSg.source; terminus =
sg.term nus for (i= 1' ni-f’&'s 'l+s*d ntrcs; sgm= sg.sgm nth = sg.nth; nsnp
/4;) A ?‘ xgw—s j_|_r)1an_: sg.incWn; nwtrc = sg.nwtrc;
ocat y: if (sg.traces NULL) traces = new
t < b k: -
flo% (ntaéﬁl(g a rea wilnt* [ntrcs]; 45 el se |
traces NULL; eads NULL anps = new float* (ntrcs]; for (i=0;

i<ntrcs; i++)jdf ((j==0) &&(t{GRSa(DY}) traces(i) = new float” (nsnpj;
for (|nt 50 a(o] <£SE&mpd s<nsnp; is++) traces(i) (is) = sg.traces(i] (is);

i heads(i] = e¢mmm int [nth]; for (int ih=0 i h<nth; i h++) _
i heads[i] (iki(j*1%g. ifeeme;i) (ihi anps[i] = ne‘wfloat (nwtrcl;
for (int iw=0Q iwnwtrc; |vv++) anps(i][iw = _ sg.amps(i](iw; 55

return *ﬂnﬁnﬁef KILLFLAGS H
#deflne _KILLFLAGS_H

20 #include <agc/Intl.h>
#include <iostream.h>

***************************************************************

25
MegaEdt class for window blanking flags
R.T. Houck July 1995 -
***************************************************************
30

// 1) operator « added 12/13/95 RTH
class KillFlags : public AGIntl
35 public:

// Constructor (n windows, all live) :
KillFlags (int n) : AGIntl (1, 0, n), nKilled(0) ().

0 // Set all windows to *live
void setlive() (£111(1); nKilled=0;)

// Kill window iw
void kill (int iw) ((*this) (iw]=0; nKilled++;)

45
// Return the number of killed windows
int nk() (return nKilled;)
// Return a list of window numbers of kllled w1ndows
50 AGIntl iKilled() const;
private: ' . T S
int nKllled, // number of windows killed

static const int nLine; // number of chars per output line
55 ' o



64 ) [l. Return an array of trace anplitudes if trace jtrc in sg is
wi t hi n Sear oo @fozissace itrc; otherwi se, return an enpty arrayper ?&?
float* 5 ShotGather :: nearAnps (int itrc, float Search, const ﬂgno

*sgp, int jtrc) const i f (sgmdlstSR(ltrc sgp->sgrn, jtrc) <
Search) return sgp- 10 >anmps(jtrc-1]; return NULL; 15 /1

Bl ank trace anplitudes based on threshol@ed anplitude conpari son
wi th anpTbl Kill Fl ags Shot Gather blank (int itrc, const AGFloatl &
20 t hresh, ,const AnpTabl e& & npTbl, const AGFI oatl & taper) /1
Don't Kkill anyfﬁ}?fbd S HNSEMENBPETRERF ¢ ASISETRANE Q% KillFlagsskkf) £l ags

i wLi ve(n 3 if (|arr2 ncol returnlelve int TKill,
LKill, |i % ¥ht i cent =( gvv-f(m H 25 // Offset to center incWn

sanpl es " adows to be bl anked AGFl oat|l ned =
arrprI #lnc%de gaei%ﬂg?%at* medPtr = (fl oat*)ned; int itro 1l

=itrc - 1ty  Return d Aliski BE kfffgd'd%ﬂaﬂhrﬁumbers'“H+) i f
(amps[itrc-1) Atvgt1 > thresh(iw *ned[iw) iwLive.kill(iw); 35
int nKilled = KiMiPEdye0;:: iKildédo Kildorslte trace if all wi ndows are dead
if (nKlled ==Aemtr)kill list(nKhehetd) (itrc 1] [gTDHDR(itrctype)] =

| DEAD; 40 int otk (i nt0;i =0; i <nsnp; i ++) traces(itrc 1) (i) = 0O;

/1 Kill the ﬂna Wi®dovwsn () ; i++) el se int | Taper=taper.n();
45 for 8 *ﬁ%‘)wt[ﬁé) kil)list (ikfA)  Dbhla do anything unl ess
this yj ndow ha§eB‘é‘é‘h ki Yy dd if (iwLive(iwj) continue; 50 //
Kill cWn sanpl es about the w ndow cent er fKill = iwincwn +

I Cent ; // Ouptut a KillFlags as a string on unseparated 0's and 1l's on

nLine-char lines
20 ostream& operator« (ostream& Os, KillFlags& kf)
int last;

// Print parameters
25 0s « "\n5 « kf.n()~kf.nKilled « S « kf.nKilled;

// Print each line of the flags string
for (int i=0; i<kf.n(); i+=kf.nline)
(i+kf.nLine > kf.n()) ? last-kf.n()-1 last-i+kf.nLine-1;
30 Os « for (int ii=i; ii<=last; ii++) Os « kf(ii):

Os « .endl;
return Os;

35 #ifndef _FORTRAN_H
#define FORTRAN H
/7 Fortran functions
40 #undef MAX

template<class T>
inline T& MAX (T& a, T& b)
(return a > b ? a : b;)

45

*undef MIN

template<class T>

inline T& MIN (T& a, T& b)
50 (return a < b ? a b;)

#undef NINT

template<class T> .
55 inline int NTNT (const T& a)



[Kill = fKill + incWn - 1;

65 /1 Kill to start or end of trace if this is the first or |ast
wi ndow ~ WOO0002155 (jw == 0) fKill = 0; if (i w =BCHESPEST
|Kill = nsrnp; 5 /1 Kill the specified range of sanples for
(int is=fKill; is<=IKill; is++) traces(itrc-1] (is] =0; /1 Taper
down to the killed window if the previgygs w ndow was 10 alive

if (iw0 && iwLive(iwl]) int Tast = MAX (0, fKill-I Taper)
for (is=fKill-1I; is>=last; is--) traces(itrc_1] (is] =
taper[fKill-|ededurh &racestiintc(ao.bhsint (H-0.5);)/-:- “Taper up fromthe
kKilled window-if the next windowis alive i f (iwnwtre-1 &&

i wLi ve(i wtl ] )#endif int last = MN (nsnp, ~ [|Kill+l Taper-1)

for (is=lKill+l; is<=last; is++) 20 traces[itrc_1] [is] =
tapes[is-| Ki | IFQRTRANt Haces(itrc_1] [is]; return iwLive, 25
/1 Del ete the trace sanples and headers voi d Shot Gat her

del et eTraceso - if (traces '.= NULL) for (int i-Q

i <ntrcs; i ++) 30 delete (] traces(iJ; delete [1 iheads(iJ;)
delete El traces; delete [1 iheads; ... traces =:NULL;. iheads =
NULL; /1 Destructor 35 ' Shot Gat her :: - . Shot Gat her ()

del eteTraces (); if (anps NULL) for (int.i=o;

i <ntrcs; i ++) del ete El anps(i]; 40 del'ete (1 anps;

anps = NULL;



#i f ndef AMPTABLE H #def i ne AMPTABLEH 45 I Manual

I nstantiati at* array tenplate #1 f defined (ﬁ?&g

#i ncl ude <ag£9%mr2iésg> #pragma define (AGArr<const floa >€/)1§5188
#endi f #i ncl ude <agC/ Fl oatl . h> 71

66 CLAIMS: MegaEdt Anplitude Table C ass Uses an
array of TToat”™' s instead of an AGFl oat2 object 5

R T. Houck May 1997 cl ass AnpTabl e 10 publi c: /1

dded npTabl,
e ro() () 15 ARl A?%aﬁ@ansa%aﬁtﬁ%w?"%”?‘ﬂﬂse'%évhnéf the tabl e
voi d update (C%ﬁﬁﬁ%i h% ce 9811% indicative éi‘ thaxéﬂf:ér ah%?égbﬁ&dﬁ?:ﬁeﬂﬂ'lﬁ‘t ers

20 voi d I nt  nmax ear the artray of anp ptrs
voi d c§ eacdrjunctibn withpmalyringa(tacget @ace; / / Return the nunber of colums in

I t
Ao, () | SPScHE AN s rom s eyl ShslpERrdids e ERBATE S A ATBH tracke
AGHl oat | gedl3RMmE Qta.ﬁceéaﬁhe /1 Return an array of average anplitude
for each tinme, exc t he nExcl hi ghest val ues

calculating a ﬁrst amplitude value associated with the amplitude of the target trace;
calculating a second amplitude value associated with the amplitudes of the specified
10  comparison traces;

comparing the first amplitude value to the second amplitude value.

2. The method of claim 1 wherein the first amplitude value comprises calculating
an absolute amplitude measure.
15
3. The method of claim 1 wherein the first amplitude value comprises calculating

an RMS value of data points in the target trace.

4, The method of claim 1 wherein the calculating steps are performed on a portion:

20 ofthe data points in the target and comparison traces.

5. The method of claim 1 further including dividing the target traces into at least

two time windows and calculating an RMS value for the data points in each window.
25 6. The method of claim 5 further including dividing the comparison traces into at
least two time windows for each comparison trace and calculating an RMS value for the data

points in each comparison trace time window.

7. The method of claim 6 further including calculating a median value for at least

30 three of the comparison trace RMS values associated with a given time window.
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35 [/ AGFI oatl avg (int nExcl =0 const; private:

AGArr<con\g,‘ Bg *> mAnps; 40 I nt nwtrc #endi f
AVPTABLE_WOA8/02155 MegaEdt Anpl it ude ToRFEUROASISS
(just an AGFloat2 with roww se sorting) 50 RT.
Houck  July 1995 7 . .67

/1 nodi fied to do an explicit shell sort on a float array - @~

i nstead of using Arra<float>::sort 6/ 4/ 97 #i ncl ude
<iostream h> & The ﬁemaauﬂaaﬁxﬁmhef&mhb companﬁdstep Sornprinds aothp&ﬁig anoi nt er
to the table ' " void AnpTabl e  updat e -(‘const float *col)

mAnps  agi¥Rdaluedrom thetarget trage to thesmedian valne. AnpTabl e to contain nax
pointers uniformy selectedfromthe existing set - voi d
AnpTabl e Shrink (int max) 15 if (max<=0 |. max>-.- MAPs. ng))
retusn; | 9.  fTivahethbé pf elaiim Gﬁirﬂm' ﬁmiﬁlmg(da)culatlhg Ehﬁbﬂiz{nfﬁl(l)e for all of

for (int i ndx= O i ndx<max: i Adx++) - m Anps (i ndx]

m_Anps ( itheixenpasispn trage RMS valmsmlateiewbn@tmmwmdow Find the
medi an at each row (time w ndow) void ssort (i nt n float* a);
AGHl oat | ArrpTabI e . medi.an() .const .25 . © Nt nrows = nwtrc;

10, The method of cla:m 9 wherem the companng step compnses comparmg an
RMS value from the target trace to the medlan value.

10 e e
11. A method for eelectirtg seisthic traces for analyzmg the noise content of a target
trace comprising: _ ) _ _
selecting traces ﬁ'om shot records located w1th1n a predetenmned dlstance of the shot
record containing the target trace; o _
15 - omitting during the selecting step traces from the shot record that contains the target

trace;

comparing the relative amplitude of the selected traces to the target trace.

12, The method of claim 11 wherem the selectmg step also mcludes for a given
20  selected shot record selecting traces from that shot record that are located within another

predetermined distance from the target trace.
13.  The method of claim 12 .-wherein comparing step includes calculating and
comparing an RMS average associated with the target trace to a median of RMS averages

25  associated with the selected traces.

14.  The method of claim 11 wherein the predetetmined distance defines a circle in

shot-receiver space for a 2-D seismic survey.

L M




int ncols = mAnps. n(); int nLive, mddle; float tenp; 30

/1 AGFl oakyo igdhans(nrows), arow ncol s): AGHl oat |, ﬁﬂ?lss
(nrows); float+ arow = new float [ncols]; 35 /1 00p over
table rows ... for (int ir=0; ir<nrows; ir++) I Sort the
row, discarding zeroes 40 nLive = 93// arow. clear(); for
(int ic=0; ic<ncols; ic++) tenmp = mAnps[ic] [ir]; | f
(tenp) arow(nLive] = tenp; nLi ve++; ssort (nLive, arow);//

arow. sort(; 45 : o center
val ues ( 15. AL l\}'/ge Q%@?of@mﬁﬁ%ﬁérexﬁ%%ﬁgg{te i e{% ‘} %ﬁes §o i
(nLive%2) h sphere in fsh dbnedsidnial shobrévsivet sisice Yor a 3-D seismic Slroeéy.

medi ans(ir 0.5 + (arowWmddle] + arow mddle-1]); delete []
arow, 55 return medi ans;

SS ort (i nt n 1 o a?{] cogrs\;';u%gr r% dafbie s ge Ir}lteﬁxungﬁ)r s o%iinggpggeg %qbéer&et of soi‘cv\vloi d

for (is; instréftionsiwhich, when inserted Rffa Host computer systém,(is cépaﬁle oﬂcbnﬁnlh %the)
if (tenmp <= a[j] break; 10 a(j.+1

(t enp>a( Oppgration o the hog;(cqnputqreﬁhp software mstrucgpxgebemg operable to process traces
from a target shot record, comprising:

a means for selecting traces from at least one nearby shot record,;
a means for comparing the amplitude of target traces in the target shot record with the

10  amplitudes of traces from the nearby shot records.

17.  The invention of claim 16 wherein the means for selecting traces includes

omitting traces from the target shot record.

15 18.  The invention of claim 17 wherein the means for selecting traces includes
selecting traces within a predetermined distance in the source-receiver domain from the target

trace.

19. A seismic processing system, comprising:
20 a computer; and
a tape drive coupled to the computer;
wherein the computer retrieves seismic traces data from the tape drive and selects
traces from shot records that do not contain a target trace to be analyzed for the presence of
noise.
25
20.  The seismic processing system of claim 19 wherein the computer selects traces
from shot records that are located within a predetermined distance, measured in source-

receiver space, from the shot record that contains the target trace.
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15 a(j +1) = tenp; #i f ndef KI LLFLAGS H #def i ne

_KILLFLAGS H 20 #include <agc/Intl.h> #include <iostreamh> " 25°
MegaEdt cl WOLMIBSS wi ndow bl anki ng fl ags PCT/US99/15183
Houck July 1995 30 /1 1) operator << added 12/13/95 RTH
class KillFlags : public Adntl 35 puglic: I Constructor (n

w ndows, all live) Kill Flags. ‘(i nt n) Adntl (1, 0, n);
nKilled(0) () 40 [/ Set all wi ndows to *live voi d setLive()
(fill(l); nKilled=0;) .~ // Kill w ndow iw-. void kill (int

W) ((*this)3h.wj =Dhe seiganic ptocessjngaystem of cfaim 2Rrherein thecomputes fumdher i | | ed

i ndow rEAPREFES %r%mvs&%rﬁasx%@ R ol Sfheh with g midian oFRUAY Refighd St

private: assocxatedmththélﬁelébl%dtkﬁés /1 number of wi ndows killed
static const int nLine; /'l nunber of chars per output line 55
69 ' friend ostrean& operator<< (ostream& Os, Kill Fl ags& kf);

5 22. The sexsmxc processmg system of claim 20 wherein the computer further

calculates an RMS average for portions of the target trace, calculates RMS averages for
comparable portions of the selected traces, calculates median values of the selected traces -

RMS averages and compares the medlan values to the target trace RMS averages.”

10 23.  The seismic processing system of claim 22 wherein the computer alters a -
portion of the target trace if the RMS average for that portion is substantially greater than a

median value of the RMS averdges of comparable portions of the selected traces.
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#endi f [ KILLFLAGS H 5 #include *KillFl ags. h" /1 Ret urn

a list of kiwdeeemsdow nunbers Ad nt | Kill -
iKilledo  const 10 AG ntl Kkilllist(nKilled): FeTifSasnisiss 0;
for (int i=0; i<n(; i++) if ((*this) [ii) Killlist(ik++) i+l
return killlist; 15 /1 Qupt ut ati/ Fl ags as a string on unseparated
Os and |I's on nLi ne-char |ine 0 ostream& oper at or <<
(ostrean& Os, KillFlags& kf) int |ast; /1 Print paraneters
25 Cs << '"\nb << Kf.n()-kf.nKilled << S k< kf.nHilled; /1

Print each |ine of thgf}lags string f (int iFEO0; i<kf.n();

i +=kf . nLi ne i pkf.nLine > kf.n() ? lgst-kf.n()-I

| ast-i +kf. nEgne&; 30 Os << for (int ii=if; ii<@abt; ii++) Cs
< kf(ii), ® = Gs J<< endl ; retugn Gs; \ 3! #i f ndef

_FORTRAN_H g, #defi ne FORTRAN H /1 Fortrag functions 40
#undef MAX = | at e<cl ass T> inline T& MAX (T& a, T& b)
(return a >8 ? al: 45 *undef W N t enpl at e<cl ass T>
inline T& M T&{b) 50 (returfPaj<b ?a Q;) ~
#undef NI NT npl at e<cl ass T> 55 \ inline ijnt NTNT (CO@’T&
a) _
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o
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)
b=
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70 (returna >0 ? int(a+0.5) int(a-0.5);) #endif FORTRAN H

71 CLAI V5. 1. A nethod for analyzing.a tar

sei sm ¢ t rO800HSHpri si ng; setting a dist ance%ﬁ'i ﬂﬁ’d‘ﬁcati ve
of the nunber of shot gathers to be considered in 5 conjunction with
anal yzing a target trace; : Efcifying which traces froma
plurality of sho® records to conpare target trace based on the

di stance val ue; calculating a first anplitude val ue associ at ed
with the anmplitude of jhe target trace; cal cul ating a second

anplitude val ue $ssoci d with the anplitudes of the specified 10
conpari son traceg

conparing the first gzﬁr value to the
second anpl i tude Jval y#4 2. The net a:;: llaim 1 wherein
the first anplit®te ;/ue conprises cal cul ating absol ute anplitude
measure. 15 3. The met hod of claim 1l wherein the first
anpl i tude val ue d A i ses cal cul ating an RMS val.ue of -data points in

the target trace! - 4. The met hod of claim1 wherein the
cal cul ating stepgare performed on a portion 20 of the data points in the
target and conpar]i son {f&gces. ' 5. The nethod of claim1
further including divigling the target ta ces into at least - two tine

wi hdows and calcyl ati g an RVS val ue for Jthe data points in each w ndow.
25 6. e method of claimb5 jfurther including dividing the

5 | east t time wi ndows for each conparison
poi nts-in each

A K&K \
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7.

The nethod of claim6 further

including cal culating a nedian val ue

for at |eastwg@ond1gsee of the conparison trace RVS val ues asspﬁf/ﬁﬁﬁﬁsmsth a
gi ven tinme w ndow.

72

conpri ses conparing an

val ue.
calculatlngwi
associ at ed B
claim?9 mhereln
fromthe target
for selecting s
trace conprisin
Wi thin a predet
target trace; 1p
t he shot recogd
conparing thear
trace. b=
step also in
fromthat sh
di stance fro
wherein conp
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associated wi th
claim 11 whergi
shot-recelveggs
73

u

t

di stance defi ne$

for a 3-D seisni

medi an val ue for all

ih the pre

8. The nethod of claim7 wherein the conparing step
RVS val ue f?mhe target trace to the nedian

The net hod aim6 further including

of t he conparison trace RVS val ues

| a given time w ndow. oooooooooo]@oooThe net hod of

't he conparing step conprises conparing an RMS val ue

trace to the nedian QB)Q@O@OOOOO 000 11. A net hod

pi smic traces for ag&qg&?paéué %gﬂ of a target

) common  sel D ds | ocated

2r m nedoffset ance Obdb‘bﬁ)@bOOOOﬂiw ntarning the

b omtting during the sglecting step traces from

that contains W 0000H Qﬁ@OO

el ative arrplltu *{ s to the target
ﬁé&érei n t Direetiotciofng

les, for a gi \@@ . goeecord s_éWes

pr €det er m ned

ecgbghm%t are |l o ate
e t g4Gfde TOROCOS6O GOGGLQ&G—Sghe met hod of claim 12
conparing an RVS

/ad 126w
]gdsvmeltohl ?(Iéatdcg&éigl LRQIQ an of RMS averages 25
14. The met hod of

the sel eg@ééb@ﬁﬁg Qnes a circle in

eterm ne
)ace forOQQOIID@eIerOOG @00 \

t’hod of cllai m 11 wh
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16. A conputer readabl e storage nediumfor storing an executable set of

software 5 i nstructions which, when inserted into a host ut er system
i s capabl eEWOf0E236rol | i ng the operation of the host $92(15188 0
software instructions being operable to process traces froma target
shot record, conprising: a nmeans for selecting traces from at

| east one nearby shot record; 4 /5 a means for conparing the
anplitude of target traces in the target shot record with the 10

anplitudes of traces. fromthe nearby shot records. 17. The
i nvention of claim16 wherein the means for selecting traces includes
omtting traces fromthe target shot record. 15 . 18. The

invention of claim17 wherein the means for selecting traces includes
selecting traces.within a predeterntned di stance in.t;he source-receiver

domain fromthe target o trace. S 19. . A seisnmic
processi ng system conprising: 20 " a conputer, and a
tape drive coupled to the conputer; - . o wherein the conputer
retrieves seismic traces data fromthe tape drive and selects - traces.
fromshot records that do not contaih a target trace to be anal yzed for the
presence of =~ ~ noise. 25 2g——Feq sei Sm Cc processi ng

ces ... fromshot
tance, neasured in

system of claim 19 wherein the cpnp
records that are located within g

sour ce- recei ver space, frpm{the shot recofd|that contains the target
trace. 50 ; 74
21. The seisnrz\pggcessing systen rein the conputer
further conpareS an RVS avefag h the target trace with

a nedi an of RMS averages asgoqi
22. The seism c processing sys!
further cal cul ates an RV5 a .of the target trace,

cal cul ates RVS averages for conparabl e portions of the sel ected
traces, cal cul ates nedian values of the gelected traces RVS aver ages
and conpares the nmedi an values to the tarjget trace RV5 averages. 10

23. The seism c processing systemof clfpim22 wherein the conputer alters
a portion of the target trace if thel RV average for that portion is:
substantially greater than a medi an val ue of t9ld RVS aver ages of

conpar abl ¢ sel ¢cted traces.

Tape Drive ~— |~ Data Processing Unit Plotter

¢ dJel ected traces. 5
whgrei n the conputer

Y
Fixed Disk Memory
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