‘EP07'175 321 B1 Descri ptii. e'n. This.:i nvention relates to seismc data

processi ng. 'ni one -aspect: -this invention relates to a nmethod for produ |
an enhanced set.sni¢ di spl ay’ from @ plurality of seismic w.ggle traces. .5
The seismi ¢ nethod for mappi: NERPYPgigxyl gyubsurfaces involves the use o
source ﬂaﬁb m c ener.gy and dts. reception by an array of seismc '
det‘eg;ters general ly refer] as geophones When used on | and, the sou
of sei smi ThiginednGyn rﬁﬁﬁ@(o%l;.ka{ Fosive. charge el.ectri cal ly -

deto at%@#ummwmmemmsmwma B @1l m gl this invent fﬁctesmaametlmdfoml n.g
is a% eangT f’E@%fapm#pen ich iy 28 the ke 0 ts on the
eart h' sheSdbh @'g ¢ ner gy ot yism 'cd i high expl 32%%5’“
gener atmd:eaﬂaea fhﬁe n@,_-i ck )
St r aj a ob theredas asfaewicw ye Sn gﬁf’ﬁ}?ﬁ# i yesr_og-rﬂpaéter val

of tf m?"'"& F ing senettamnahdaiaadm d&enﬁd e gy
traver $§ . g’g’g‘?lfi tima,tdepeniding oameulstahéb MV&&%@Q"

whi ch fregvepd o bms.
thi o iR ésfﬁ%&'ﬂz"ﬁiﬁﬁﬁi :
manrér Whigh date 9 ensauce EEE aiic [eﬁmtﬂwhqe:andmgener _
electrP 1a"‘§'° HS;H? aF weigﬁlatradée t reo Fom 3‘" fehRlecirqatsignalg atee
deduces)-Gg e@) d@aﬂecteratssimatfmen Rurd R plfdl ect ricalf
si gnal mum;ﬁbngfgsil@{%rl fssﬁ'f ?sta asfe'ngmreunMagghm:rt maaé'cg%s?%x% Qm% arr ay
of $@i butthis -swmeisedaan t ot o%‘t):uﬁn lsm i '¢°““’"’ Yeequidistantly snhdéa aI ity -of
salsm %fee t,segovmer;z@cmdmg,, Bdir i ; gf:g%‘; yon d’Emm Pi?é'f obs@uctio and e, -
ar r anggae L oPgTs® e%%uvers mhe 3mrchtuhﬁb Qbralid o' 1ia 90 ﬂiéé‘*gﬂ%',?f.ttz,e
sei SM @mioH Wb %:g aﬁ?ﬁ'ﬂ' &@ma@ SR mERbGESs i réffe&bd filbal the
- equsdi fs:tnathe be]snikpﬁ ,Pjgf ,,us he ;ee rmeueramIs illgspatedirrbeyoumul d not
occur jnT wiggle tré’t@s ot '" ql ns .and ot her factors.
5 Hovvevé’fs't';tnggi s'g‘i?d‘ ¢ P!tselie‘aretres peamlrfrdw AU do ',,%ﬁ’g‘? A fomman fepte Com’rD
mi-dp oi ditbetiy. Mo }: ) g Vi é"c'w@sslamlh rasedmehbﬁslzl.gg.,. Gnt. 2 c :
sub¥t ambroabdeya @afpad. Qace 3, tﬁ: & ‘égswm'tﬂh "h#t@tegmﬁlgmsz &Edmﬁrﬁ&ﬁ‘l ver s

peantige

Care | .deree thamﬁ;tImwmvesrh a S e %8, infamatianotepressated by thef | ect ed

Sfromrtiam "ﬁ mepwtofaml sm s &ﬁﬁ ' é""‘i?f'”t"ﬁe sel srr}c
scei tmres‘%%?? }\e%‘ls }? e Efd“‘-'Fh‘efe@thJbrtse ﬁEtureﬁ Miléﬁ & glygggn nTg;o J,f o
Figng 131 Figie Bwoul, gl y"ﬁ o'['tlj {# lurglity qfhem 1)) thq;fom&&d l&iﬁrﬁted"fhgg e o
_f'i'WhltsslatasaeedsmmEb@gden Flgrésa & Veg,ﬁ"f&s et "t"éﬂs@%e‘%!’@'aa conmon dept h’
t -'[;m?s?esgq iticultitg pickipeakkiandiioGrihk Rorh Eudh 8t y X ,f,:',j’ﬂ' Q‘EP@PF@EW‘MS from:
SRR RUS PR §§'f"rﬂ°" 'PFFPspontqrnzstrmm :ro-a;ncemna oAt her such
) ﬁhébmaésmedem zed b I nterpreters d| rectly
Eqmplmeamccnmiiﬂlvﬁ:%ﬁy&{vo’%,%dq h; e i sf":’"*t‘l%lqeaaebes theusstof at ed i n
i gur ] -' -en F 8 a@eisrtnodrpﬁliyduce conpos”f tapsous pliasecyybiariren hey t he
swlsu ,idag,pv S (Bqtqnepfvtasem Aster2ing aivbuleRalidilet t he seisnic
Wi ol %rﬁmagF}S a 'SP a‘é‘"’ f’"tfP'°§'ﬂi§PF"&°f§'tﬁmdw'tmsprgefane::mhe %g)hﬁg:@f wiggle
‘trace theoMrmmmmm-bﬂwhékt. bLY of such summing is to give
prom BEIRIE Pt sty 4 s S e “and o
""e_duce ;,q;,e isi Qﬁtm m ed restifiegiidata.h obscur e t he I npor Nt é e of the
gnaﬁiuramy iif&Sian le drabeld S D Hhadds ’I?E“’S Mehlmcea spém«s aimatyymafa conmon
ept H"Egl%mstlmsumlakmstoéabe&# bafks trou 8y Wisgwamr al | y be

referd ,Eces Eﬂl&o?‘ﬂ feoml the ssispin displiﬁﬁtthOiibeﬂ mf° e.%‘"c}féﬁ,éb‘, PrE@'Sat & such

ars 'E'Eier:gm 'é"'?'menmesc commnly used by | m"ﬁ’r eters of -

-.--:_s % ITiravidee bdelibed|irp ducipg,a 'Q,fk:o akismia@@plsy ®Ughs from
“such ‘d‘é'z3aWh'Pls a(:gq;d::iwdeneﬂ seik W%e& ,‘i':f, re 'la%q m ?',"g‘ i"WtF'ggt:eh as the .
POI Nigees %@ a'afge ﬁ’%ﬁ" O'FWXqu mrceméble tThes ﬁ:ﬁﬁﬁ&sn &1 GOk rv s “& |00| nt
such daermiinbd, A ';:t')?: i s Aoy the pmpiiid ueaeorZanvedkﬁe ok e? n'tsClI e by
‘Tasre mhaseforadch isimghestM. eeﬁ..?:f: s;rgéh ‘:;m e d 'F'Qe ° e lds&ﬁfbnéoOBB
desc™ ess fqmﬂmseeretrrrmmmrmnsreasmﬁgm a "s"ﬁi ;an‘ﬁ'ee‘é‘r tain
attr IO& ﬂ érmqmmre asefu? ‘?Y?F%h'ﬁ'@memfep*ﬂa@eqca: oﬁﬂnc@n&ﬂs régf;& P "cﬁ-.coded to

pr odegered. Sei sm C cEg0 chargofer goyreiation thansrrlispla such ad Y4t NSiratodin

quent i fAsi used bendin, iRSghadel zéan&.sa,t,g,;,, Y les. to obtain a gridded

vari abl e area di splay wherein coF%%ltriﬁﬁt ge?#éﬁg)? SS?mFH‘eggfﬁ"f"de gActuely s sone -
function of the instantaneous 45 yariable. The non-prepublished EP-AD-0 154
396 di scl oses a nmethod of developing a specific seismc data paraneter by
rectifying the seismc trace data, producing the Hi'lbert transformthereof
and determ ning the instantaneous phase of the transformed rectified data
The object of this invention is to provide a nethod for producing an &
enhanced seismc display froma plurality of seismc wiggle traces such as
|IIustrated |n F| gure 3 By enhanced sel sm c d| spl ay |t |s meant t hat

. o " o, . - o o T L L



;-determned. A color is then assigned to each sanple point based on the B
- anpl i.tude and the, instantaneous 60 phase for such sanple point. A seismc -

di spl ay. is then generated using such assigned colors. The result, whichis .

sonetines reférred to hereinaf tEr as_a variabl e anplitude/ phase seisnc
di spl-ay, ‘enhances continuity of P 0178324, Bl ent S, provides a clearer -
PiCL ure korié TheQhedse G&a@f\ar@édﬂﬁhgkibﬁe tr&IPRAN 18 8% l-fﬁﬂgﬂ thansterl &t tleatbli belsni?d 1S
neEe usefrene Thephraed Teomplespistikawiggle eicet eaferetoal domposith @Bceonbistify 6fya realtricens -
that ill- {depticplto 'PP H?'swc védyle trace.ﬁm ansreabldae/rtepewmhhethphme transéoern of - .

sei smi, trace as actua EP
0 175 32%ei %EQE% ”ﬁ e"“ g’fﬁggg ;W%&R& [pgef; df%‘fﬂé"’"?ef ers:
to the H | trmrdfuerdeumgeﬁmba Iyt fo‘ile C . he phrase "conplex .
sei sm c w (iiguee 1tlsarcéllstramdnexfammalaenmnpxmritbnbnrme COI’ISI sting of a real

trace,, whi ﬁur‘% i$ #ndiistretion of the waveforragwhichamightbe repgiived from ttheaelemlc annay ilstrated
|mag|nar e Hlbert. transformo sei s gle
o T e e g R e
apparent f (Ryuteld@arf iNs@BiRnBOs preferdd S0 Gotorpior Ost Wéenﬁrhﬁlglaﬂ)dﬁ%tel aftiplitadgbhbdee

cl ai s, ase'%!mqi'sm"tweorMetwiﬂeﬁedssmﬁn tlalnn of F| ures 4-10. Al of the
dr awi ngs rFé’" ﬁf/“ﬂé%‘ﬁ‘ rqf H\Sde'%cf"&g (ages ofFigiie & copverted tae yariphlesamplitydein of a

typical ge| < selsm‘ rg%tfo s‘z' ﬁﬁq}'%:%(f(}l ur c‘ganllj’:l’zs‘fo?hf éJS% 83@.“3910

wav ef or I’Yﬁhdéhéei‘shld’ﬂlﬁml Wr&ﬁ@ Wi ntoRIuSiHg Envalbpetiinpl
Fi gur e 1; FFggLeﬂes:& llhstralnn oﬂtlhmﬁabtetanmmuwphasepémma iisilay aﬁﬁnes&nﬁraa axmunsg;ghle

t\IL?ce m ‘(t:omrg‘g c{éa pt h ﬁl nt starg‘gggs gln gre 4f|Fs 3
i Mfustrati ﬁ e varlable
arrpl i tuda{. e,nae'Fsmt%T 1S al‘:% é?lfl acc&?F il me"s'%?f%;q"c S!s gd 0%SPion:

tfrgereao usnalmsurdubmsftmatansum amfpntubaprﬁea BiFMR dwggbfmghfemmimﬁeg ure 3
conver"t eEP evaem éi %s%l e%%q npl i tudef/ phase seismc d| s I a | nqhatccorgg{lce wth
t he presgsure g{ﬂ A adi °éfr’ﬁ1“f;'f Hg!’%"’ (g? f FFrfF ' fon. of -
the sei SHbwevel, G rReritibh kg bé) T.f:.f;‘é'ﬁ’é‘ p .:ﬁm&émé gk 7eY Sk ahah oihide nade/
‘phase_seingenition ghas pé agpnem:oacamf RﬁﬁhWoﬁt gdtiee saroes ic wwﬁﬁﬁabe@%udmdsrtﬁht
envel i’)"pe'"eﬁﬁ'p!e# tiry igure 2i glm ghe7inyeptigmmayl bajanphuit mcmreedhmbmw auataasbtteas will be

anpl-i t ud¥
npl-i t ud mgégzis :ﬁflze groé glf& rlu Ef:‘:lfﬁ t ?‘s&,; %’%‘q%u 1 dl ?é’gﬁ\g'% tﬁ%ﬁ at e

data; Fi gethep
the sei Stibgbekicedom, pﬁghemnaFanneo erifdegiieie 9 1S an il lustration
conveffti onal -¢col or three d| nmensi onal seism c display based only on

arrplltudb Jop il Lustratiaon of .t vari abl e anpl i tude/ phase
sei sni ¢ Ejbe%%ﬁmsm; E:t %etlac 0 amed 'Mhigtxm ngpécﬁ{']}’j'ﬁﬁg]ﬁ%qaﬁ\l m‘ﬁ.fﬁagugf ?{\75 ion is
descri bed iAfy bBEabE daé samam:a ik Bk Grilié f&tsu&t PEHR6ldH MoBle e HETevbRE data

i1l ustt a%am#lelmeﬂr ldbe s&h loetoumyisie stffident gatepalrits ol atosidé seaningfubsnibtisticaSihel dét

det er ni n?q's EF il $Vp!9t1;"g’ t Becin f!!l’o?l]!i"f ¢fcabof2 miffisecengst t aboyd feridliseconds withrp/ent | on

y be aPprFey toPE Y LA UBP%et of seismic wi ggle traces. As an exanpl e,

thE® i nvemtneﬁnmﬁwymbm.aappl led to a conmon depth point gather set of seismc
wi ggl €t ra(?’s:%ef asdmhblarag:e takea:s B68n esédb'mte\d:g utataeudhet%dt :F«: ureg sé_lsnl;sﬂra;@at eadnegammevent i on
may be a ' (vl 4 e iR liuge jsavailaplp di 9 regcsefsinic yigoletrages. j n t he -
exanpl esgﬁﬁr A m "s"am; 'q"zedas[ s well gane e f'?f@ SV ne & APt AU

sei smi c di sy ﬁt}tedilli\atttiilﬂreﬂ fafpRtide ssrawda&d Rhd énOéldR aﬁmewA ik bigfeRbd Gt ieSudiope W ggl €
t r ace$? sarpmitude canl heused ib desited. hdie Lamhtadeanebrsas ﬂfecbthmwmplu@vrm thefredl begsng¢ eps

may be at‘!‘@%'m‘iegﬁé?f '°8°'ﬂ'r heepye eiﬂ"d’ 'ef%%W the sqyaredeqt othig

Rate A suwmd%l’?“ "" 9'2%%5' Bt "J Js‘é Lo Aonel fh‘?ﬂm?ni.f&&f cal 1y

has a Ieﬁ.gite cdridlafi cdbs’krbgﬁllﬁ Dits@ded bn esaaw .aworaahamnm%pr&mm e vafiaile SECONC

| engt F® i ampl ﬁlemse sef&rmic dmhv abdisewhﬂgteav plityda can hm‘yedlﬁe!euw pridmilliprodide such a
si nusoi dm‘" g f,:m%'g fRry 8 nﬁ‘fﬁﬁizﬁlﬁzﬂm'% ude ps PRROSEA AR, PRYe9RE such
as to pro d"e su ICle apé't . P rovi de meani ngful statistics. The

dat a sarmloalcmaé maglnbﬂ/Sélwbmﬁéd@bnbﬂhalﬁisiﬂﬂﬂ’ra’cange of about 2 mll.iseconds to
about 4 ni [Hilbesictrenstogm \igi applied tqama! Fqlsym:ma!esr Peorwen the sesl pris te#cenqed 2.

s
Det er mi g ﬁ}?{mf‘ﬁ'ﬂk e, PrRigonty, %%?M’&n E *ﬁgﬁ?ﬁ" é%fﬁ ?‘Sr'ﬂgg the
anpl it Udﬁet& Tﬁﬁ brahd B, E S8, ch% re§ﬁl nﬁm mic%tra : {' Iy
det er m naghlicatibres t¢ le\airocanqsﬂ Hxblaaori, @hict\es ledifal By CHaneEt aytoh, rAmmfaeaksoeiaiosnﬁ o

wi ggl & t Petreleym Geeledistud®7re il lustrated in Figure 3, as is well known to
those skilled in the art of interpretation of seismc
3




dat a. "It'ls noted that the real anplitude as opposed to t he enveI ope L
.anplitude is-:preferred but envel ope 50 anplitude can be used if desired
The real .anplitude refers t o EPe0 3751321 litude of the real seisnic

W ggl e 4 bedrRindinila int. The. env ope anplitude at a sanple poi
refers tonhétaﬁ'Ehbgtﬁg%hE t%? %f,ﬂ%eﬁ ,ct ‘ﬁuar es of the real and:. :
i rrdgr n?ry anpl i tudes of the conp e>_§ ___sé‘1°§?ﬁaé°'? SRoint BiY) istap giefinerthvetietioroi Nt .

arrpl i tude as opposed td’maa\ta{ -OpRygip! | tude all ows cl earer :

deI | nea,rh ReQd enk QUL LS and pr nohouts -makes correlation across small faul
easi er thang Bk Al Boye s aryheismiprece atithetsempie pointan®B(t)Md thé SHfoiiiik bAD! €
arrpl i tn@tnphaaamsgh&r;},gm , dé%% ' Al the\/\#ﬁ"f"é‘dem/yam diseylyi ftontl Bots ake be U
eS| red and will provi ?er ci arvir ormat i on, -t he di scovery of the
bene i B-dnt f°'€f§r‘ng reaI arrpI i tude as. opposed t o envel ope anplitude is a -

partic p%frqﬂl‘/dhe imlemoemseai wil) Ib¥ QBICHIY- mode f o
| magi n%%}h Sgg ‘Igl,rﬁ:{;p é’géfa"é arance ay @nq'tcn Evia@hie ﬁﬁplltudelpii:m HL&;LP bsf or m

appI | eehhhltcenaern Gdhniguts 'bJ‘ S ’ﬁ 'G‘E'r fo {ntegprete Riefesablys mnaget race Fo: -
an ¢ IT& Fageqtiathe | % Iplucalityr ﬂCﬁ:mtsSb& l@ﬁd%&, 'Ea&i&E to RE bert “Transform ks -
descri, "’l“ﬁ r'?"?fF tslaasl'geedammch s@t] pAipysliéhGa tha snfabth t;g zﬁ ﬁ@ y: 1 he

O her 5 " sof cgmsfr" h| o and Hydr ocarbon Determ: nat I'on S
Tannerdeaadeup j qu,:%j f‘i '¢P°Fr‘l"el\ﬂsﬂbpfrthQ&wnfﬁedrsmﬂy(‘anéSHgat egrap y
- ABpldoloatrinsitien tegar&iygarom,ag ﬁst‘ ;’f’tﬂﬁs ¢ filecsintodo proddy sty | es E. |
Pay togh GhIRLIcan Associ ation of etro eum oI ogi sts, 1977. 3 EP O .- - -
AR 321 e Yea lf.‘ﬂ,rp ne | nst ant aneous Phase of Conpl ex Sel smi-¢c Trace. The
i NSt ank Hea@kbI 5?‘ %m?s sserhssmeen assignee toschepomeiits B @bgabr P(1) 15
‘as 2&efamnh,tdd doqumhﬁdaos o 5 fre @psfanpdhtor garhy paift| bagddamethd etl) |s th§._ :

anplit 'qu’Pecorqtns memay DE iubiFbd; At feas o point and g(t) o
the amg Hdeijfu gﬁeq @a\l"evs'elam rmnberao&oat?srﬂ?ﬁc?g%%m%%%%ﬁﬂrﬁm:gé@} : the L
__,arrpl i Tahwlaloh@foa\éﬁh ,n e Frontrasoluipntviish igivesgd mars plessfig 3pearahdedCe andg
redf . Qmesﬂanas il 6 escritid ,epf ,,ék dlarigntheste Sunepjorbier phwsd igeadimenr only |
@qdrsgtg:fcoagsmdw.tm ABBIRSH pidiers AllNGred M nafter if desiref. -
: Howev%p ;35 " nga 'h fout hesic caigst @ mrbmtasnnnra:)a Jra,gé'la{jﬁﬁg%%g" o E’,g‘r‘fs -
i hb‘g‘lenrzrt cqlmsre&rablmphgmsreagtaﬁppetag BWes and
: P% hl isloth ddcfl Hads! ftcoli:t f gﬂe ar;f uc:a els,p refegablysivitiad Dersaad :
“technPy esie%?x::eoqftwﬂamema amdpm\eh cVatelG harD 'Q%erempreme
-Es8 eﬁmpmrMuSrep&sémhﬁ‘ow abth e poi nts
AR an%iel tﬁg a%gg ?ﬁgf At*8¥neous phase is assi gﬂ‘ed t%ﬁgggﬁws%(s: "q‘g@}. nt such as
“thé . a_.srrooth transi tion | B0l Or's bekween two sanple points is provided.:
nber “af . poi nts Fhr ledin: will vary® dependi ng upon the ‘scal e of the
vic -di spl ay’. ‘and al'so dm‘pmndl ng +gooe -t1be pl otting. equi prent. Preferably,
fi Ci ent ‘poi- nts are- fill ed into to provide a snmooth 20 color transition:
‘I'sgardl ess of the scale of e pl ot tT Ry Pui prent used. 6. Graphics
~Processing Once a real anphigestsle ande gl dgnSt ant aneous phase has been
L asSi gned t:0 each point which is to appear in the variable anpli tude/phase_
“Seismi.c.di'sptay, colors ar¥™@8si gne#0ite+a8¢th poi nt based on the real 25
Camsli. tubbsmsrokomnat,,aa;n@@em tabl e col or- schene may be
: spent Aito __;mnafmuuedﬁ?&fﬁagﬁ“ ﬁﬁ%"§@y§ "@f Ureemeiliourtaord shades of
fR=alcioiit Likewise orenhBIBSK Golcod cobls orzmzeernosja&'ﬂ§§°?f olors
- a‘bﬁ%.mzzé"ssmmw sypf infdymation axié mam fully Bescribuehdndiah&l appar ent
r__eﬁs Wlaeﬂooud’n dRtr by Figare '{?é‘ F‘;ﬁ",a ‘é’ar‘é%e@saﬁds'ailckmmsrsmgs greater .
na eetetat-mmpd.mmaﬁiddm vaFed tha e&ls'é%ft‘a&r 8 S f0r phase i's
: |‘ s i cTE:I llécov m
.extr Q,Fve"l cﬁf&tl‘:’“&’ desirablepd tohasitioni HeebenTOI6Ys firknbdiate] A
pr ef Gl’u§t&€l;d or &eq) stk tPysh cuzsrogsessing) des gskustetl.Sihis ivall bel rhdiéfully’ult ed in
Fisgur e 'ﬂseuﬁ@fmbmmgmew&é)sﬁhwﬁx%orép hades_of the four basic '
coI offgents 'ee s'a!ﬁqgg:rnrprankamdr .ﬁstamgs fgﬁﬁiﬁﬂz uemo,[’:'&m:%"@ gf;'g’ ®F color is
_-reprgm as o)ty ﬁnfh"& q'sr-tufdwome lmnéfhef inp foRBdolorL sompr €f €r abl y
“bei ng rleq&.afaem a,,rsu.gn g;twizjﬁ esae udeh The ran e bet ween the hi ghest -
aspl instantes. am itk meu Tty 2E K drés em S Fh g o R s e ol M S du sdmes s
intervals with each shade of col.or bei ng represent AU v'é"%‘r” BRYAMan
i ntterval. For Figure 3, as an exgmpl e, the anplitudes range fromO to 6,000

and each shade covered a range of 400. Each of the four colors illustrated
in Figure 4 is representative of a phase range. The range assigned for the
colors of Figure 4 is as follows: Col or Range green -90

to -180



.

Fue 0 to -[err] magenta [err] to +90 orange +90 to
+180. 50 . Less . than four colors can be utilized for the phase if

®.desired. As an exarrpl e, "the green of Figure 4 could represent 0 to [err]

= and the'blue coul d represent O | _? I—?\rﬁg\[/ the use of fewer than four
colors wll result in a | oss of EXoETHS 3 on. Li kewi se, nore than four
g:rrpr S Cahletin® Binkih iFlglsié @ dould BWBYR 60° aftfté Gther phied thengal adtBaRgly. h-ﬂiava‘oau endbfel OT S -
- T1 1 esuhd interprétérao Haerthinefthed pokitdr Gtlevents cecurrngy atis0° Phase) 1407 phse,@id bed o
" her ei naf t er Th&dh general, phetksing fogolosst théojpricaseassi@wd based on 7 kpagiingledBA) as follaws+ or -
-180 pr;as"é"h the.fangps assigapdforFigised PRing prefereds uch. as point Cillustrated in
Figure 2, occur at + or [err]cP ghase. Becayrsgg of these relationships, it has-';':'_g,_
been discovered that the usect—four colors covering the ranges illustrated =
in Figure 4 is particularly desirablea -s)ts @asiiBeon bet ween col ors
imediately infarns an interpreter that an event of .interest (peak, trough -
or zer¥ crossing) has occurr®® This R B« ¥dre fully illustrated in the
exanpl es. 60 The use of gpLe than Btﬁqy{B CQp®rs. such as six colors, can
add confusion and lose information since the events of interest are '
occurring at part I cul ar i nst &t aneol®d 4o0ABIBA angd )t he transiti on between
col ors’5rra7y ‘gﬂ"% ft t hese |nstant aneous phases Thus, the discovery of

the benefff e i :g“l%ﬁt’ftte iR b waag.e e »Eﬁ&%f btk BharigPeCt
of the prdﬂs‘bﬁ? thé it RRBibOId sen o a t st hl ed VhYiable dalssisrigN be
set at phispag Apy dtabie biafler[naay b uuraeudA.ﬁ erarn le of fsuRBHIEPIGHTEr isl tRSApPdoR Plottérn

i nt er pPPet er Apsy 'tm!e thpeteeetoer@mr meyebepititizee tcsumhraashe[ rinble ammltmmseagmc the .
tensi ¢ i :grt, N e e LTS e e ihan d be
set at [qf utg,t Ba e LINEH YRR ESET HFITGTYY e s wgu'] Be L E :
the interpr Eﬁﬁbll%gdﬁirﬁﬂléﬂa%r&s@ﬁeﬂﬁ&Jrﬁtbﬂﬂhsﬁitloﬁﬁﬁtm mvédbieddr ring at [err ]
phase,2[err] phase, etc Thus |n general when using four col ors the
col ors gre ?hSSIIQﬂEV el ?-.Bé! iu t gé{ %‘wereconvertedtoav E ml
assi gne JhQJes Lebh Sz;lﬁx!ccﬁbqa vgthé‘: S‘%@ nt$nv L‘oﬁ sing the colors illustra § r§

(BA -90) ds Thdresult is illustrated in Figure 5.
(BA - [‘@ rr RQﬂ'—'TrI@\OW to Figure Bt chrobe(sBgh thit peaky, )rmighﬁland zero croé%s afpem Wil deﬁn(dBA

nges

+err]) B\Y§YYiC B'I'ea" PP BRACPIGA|lustigtes ®rs

 &h 9 h%'r% Pipg, ardopirdgdii e topst grbtm'e Bk
have beeq, a§ g;TE RIEeTED ereengPa 09 Plye YertrEles Te[eLaeings opdBe e peveen oreen
anpl i tude/p mpﬁm ief Bin@lbo bb S3n trbvh HelEBikrhid Widgl 12643 tiubthaed ikiglird &fis Whi ch
gener at5esmtstna3etthysiarkercbolosrum e kentrairgoltiod utRigupdgase sel sm c di splay. Any :
suitabl e btstab has Eaultg, P'mhz@erandmne tigas are mychsmore pasihvedisspysred énFiguee t he
~Appl i con ﬁ{@m ;gg;ﬁg?%ad; fé,ta its inckiegs dieapturs apdite sf halpub EheAryePrcs et to
generate t varr abl e ase selsmc il splay in.accordance with

‘the pre#sent_invention. A sui t abl e coEgatpien program for use with an | BM 3084
conput er i sTheglurgiy Qfﬁe'$mrc le firdges illustratpy dn Essmz) .:,3% m vagiabje pplitude/

expl anat rfag 'ﬁ@e% )«EE 5‘5 25 LReagple {HHESVEIRRe ST ULASHPp Lited s e L ree!

f o owi n inlbd sdeH kah\@luablé Intbehtdh isQVailtie. HBWevieNydaat | ON.

25 Exaﬂplus‘odmaiﬁhempbann Eigtla'm}'lt isinoaaelifﬁmmdmg e &crdss ntadl Saults ih Gigire atherin FnurEsgur e 3

with the mgggm,g,g m;qg?“g,;' oot Lottt e

usi ng real e resu Iustrated in Figure 5. 30

Referr#fng now to Figure 5, it can beExsmﬁmmt hat peaks, troughs and zero

cr ossi ngs, afthag AERv{opsiyigtateds the Vafgét'eaﬁp'é sese'tnyed'w}ngt?a i}i'c @F't | on
R I PR i LR L

t he transhd dofon cdae ue | ustrat €S zZero Ccrossings anc

transi &4 on Be4 mrretgn.eeuon\anﬁbndr emg,ehmé -Himarsions! s@isrbic drug?#mse’ﬂhelv lon gtnphtude
anpl i t udeyesapn mat%vé lzﬁ‘:krt‘%e ) F%?ﬁ“é:d' slaygf Eioyre Agndkusing the -

11 ust r a2 ?rmrﬁ ""‘f"“ Yoo érirb% 5806 kB RN 1 3
portion CFﬁgur'd‘lth’nG‘n Figuré ln|p'im raqmata §aumpb b fe AahbIe Yot

correl ea |Fm¢s7aanéammhavmtablefrela§igh5e9d| scovered in Figure 5. Also, shifts in
strong color lines in area of fauIt} | nqr E:ate the nature and size of the
fault. The He%a?rnﬁglsﬂiy .W&r&é% IIII h&ﬁ§5 Mh&rtﬁt@a%omlgﬁhg@s%ng@ﬁg £a3| er

I Nt er pr etimistr&d in Aiure 10. The display illustrated in Flgure 10 could be used but the blocky app2adenipd i€ndt |
65 visually appealing to an interpreter. Also the clarity of the seismic display of Figure 5 has been lost to some
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The- ptu allty Qf seismc wiggle traces |Ilustrated in F| gure 3 wer e
.converted to-a variabl e: anpl i t-ude/ phase seisnmic display in the same nant
as in Exanpl e t.-but envel ope ‘anpl it ude was used instead of real anplitude
The result-is il-lustrated in- Fﬁrgwd'ls.‘iﬂemnl ng now to Figure 6, it can
aga| N bextenewiicH Wéuld y@&g@b,leg,ﬁ lkp& i s avail abl e. However, sone 45
i nfef mat | 3he tnventitye bey Hoarsdestribea § nttg a%,,eefg; ,},,gg&,m e corr | ate across
smal | f%ﬂ,if'T'SWI“H" 1hp gropeoihe imantianiSuch EidsoRable vaflbtioRs are ’;’? Eev?qr" sg;*;ml te
bet ween COEr & Famess |nterpret_ on of. Fi gure 6 rmre d| |cu
interpretation of Figure 5. Fi nal 1 Yy, -the overaII appear ance of F| gure 6 |
visually pleasing to an int erpreter Thus the pref erence for the use of
real anplitude. 50 o Exarrple 1]
has been previously stated, the vari abI e arrpl i tude/ phase seismic display
can be applied to three- dinensional seismc data. As an exanple of this;,
the present invention was applied to a tinme slice of the area covered by
the seismc wggle traces illustrated in Figure 3. The results is
illustrated in Figure 7 using the color code of Figure 4. 55 -~ As a
conmpari son, a conventional, color, three-dinensional seisnic display based :
only on anplitude was generated using .the sane data as utilized to generatfe -
the seismc display of Figure 7 and using the color code illustrated in k-
Figure 8. This display is i-llustrated in Figure 9. A conparison of Figuresg
7 and 9 shows that nore seismc information is available to the interpretes
ifFigure 7 than in Figure 9. In particular, the |ocation of peaks, troughs
and zero crossings are available from 60 Fi gure 7 and are not available 1
fromFigure 9. Exanple IV The seismc display illustrated in Figure 5 was f-
generated without interpolation with the result being as illustrated in '
Figure 10. The di splay illustrated in Figure 10 coul d be used but ‘the
bl ocky appearance is not 65 visually appealing to an interpreter. Al so the
clarity of the seisnmic display of Figure 5 has been | ost to some 5 EP G-
- 175321 Bl extent which would increase the difficulty of interpretation. {
“The i nvention has been described in terns of a preferred enbodi nent.
.-Reasonabl e variations are possible within the scope of the invention. Such
“reasonabl e variations are within the scope of the present invention, as :
laimed, 6 = EP 0175321 Bl C [err] SOURCE CODE FOR VERTICAL
. /ANMPLI-TUDE- PHASE PLOT [ERR] C- [ ERR] SPS FORNMAT i
['ERR] - DI'MENSI ON' TARRAY( 4096) BUFF(5000) , ENV(4096), SLOC1(2), SLOC2( 2)
MENSI'ON NUM RC(3000) COMMON
__,-RL/ NX; NY, NTREC, DELT: NT, TPI ; SPI , NREC, SCALE, LI NC, ZMAX
OVVON. PARM  XORGL N, YCRGI N, | CRGI N, PLOTX PLOTY, XI NC, YI NC, SI ZE, SI ZE1
ZCOWON/ CTRL2/ | ELAG, 4 XFRST, I XLI'NE, | P, TAR, I N, NN, | PLTE
-C@ﬂ\/U\l/ CTRL3/ 1 OP, | OPTL, | OPT2, ' OPT3 | OPT4, |1 OPT5
~COVMON/ CTRL4/ | CDPS, | CDPE, | TST, | TED, NSAMP, | CDPN C | NTEGER[ ERR] 4 JBUFF( 5000)
ML NE( 3)., | CDPON, | NKSON, 1 BLANK | NTEGER] ERR] 4 .
DR TDIRR, | DI RL, DONAME(2), | LOC(2), | LOC2(2) | NTEGER] ERR] 2
1 BUFE( 0000) , | TRHE, I-HEAD, | PCODE, | VOL( 3), | PROS(4) EQUI VALENCE
~(BUFF(l) , I BUFF(1), JBUFF(I )) EQUI VALENCE (ILOC(1), SLOCL (1)), (lLOC2 (1),
< SEOC2: (1)) DATA IDI RVt IDI RR/"RTOL'/,IDIRL/" LTOR / DATA | NKSOV '
ks O\V "/ "IBLANK/' '/ DATA | HEAD/' TP'/ DATA | TRHE/ " HE' / DATA
- 1:PCODE/ / DATA DO\IAHE/ FT29', " FOOL'/ -




= TE(6, 1075) [ERR] [ERR]  CHECK TIME OF DAY AND SET | NTERVAL
BETIMER [ERR]. [ERR]. CALL TIMI\FI'( KK) CALL TI Mg( SLOCl) C NX- O READ( 10, 1000) -
. TPl , SPI, | GOPS, | COPE, | TST, | TED, |Pg.p§ %%éo | DI R, | COPON, | NKSON, ZMAX =
F R TE (6, . 1080). WR| TE( 6, 1055) TP E | TST, | TED, IDIR, | PCODE C
L) FCZVAX. GT.©. 0) | OPMEXIIiaEe s NSONINE ELNNCE 11 A PRT O T 1 ODRONENE. | BLANK) -
.1 GpJ3=1 | F(8 DI R EEX¥INRR)SOURFEr480F EOR VERY 1TAL GRPLITUNREPHASE TAVDE| AF1E2
i BUFF, LN, 4?) | FEERE®ET - 1) GO TO 28P§ F;’L"NTEQ 1) GO TO 400  sxxsz

?I F(I BUFF( 1)€ NE. | H ==ei5=ref§!56*¥ﬁﬂﬁﬁta?z LAIMEEAIACE T RABRERIASTANIRERRIER) | PROS

T S i B B
| F(NT. GT. 1024. A uRbN AP InCVor B‘%Fgfff\&}ﬁﬁéﬁé le'wgézfgﬁﬁaﬂ 4096'2_';_'%_'

v e

I F(NT. GT. 1024. ANg

| DELT=I BUFF( 127)connonscTrRL2/1rL ASRE6ERS 'LiEcE NEO 4P, TARL I INNELPLTH
'CALL LIMT C 10@ohfgN/BrEIS/ 1o, MEp11] ROETY2, ﬁmqaﬁb ﬁp&)ﬁ) 50 J 1 4096 50
- TARRAY(J) =0.0 CCD@]FPMCIB.UFF(B’S)IdﬂPﬁ\NsEQ'IIEIREGAnEiCIcEE}MOO
-1 F(1 BUFF( 6)€ NE. | PCODE) GO TO 200 | F(I CDPN. LT. | CDPS. OR. | CDPN. GT. | CDPE) GOTO'—
-200 INTEGER®4 JBUFF (S5000), MLINE (3), ICDPON, INKSON, IBLANK .
: INTEGER24 IDIR, IDIRR, IDIRL, DDNAME (2}, ILOC(2), ILOC2(2)
INTEGER®2 IBUFF (10000}, ITRHE, IHEAD, IPCODE, IVDL(3) IPROS(4)
EQUIVALENCE (BUFF (1), IBUFF (1), Jsurr(1))

EQUIVALENCE (ILOC(1},SLOC1(1)), (ILDC2(1),SLOC2(1))

N4 - DATA IDIR/’ */,IDIRR/"RTOL"/, IDIRL/°LTOR"/
DATA INKSON/® */,ICDPON/® . */,IBLANK/" v/
DATA IHEAD/'TP*/ '
DATA ITRHE/'HE*/
DATA IPCODE/® °/
DATA DDNAHEI'FTZS',‘FOOi'I

HRITE(E, 1075) '

R T Tt R it e it I a it it tiiaitseistieititd]
EXXaXEEY CHECK TIME OF DAY AND SET INTERVAL TIMER EEXZasxEs
133832 ititieitedsstistditstiidissotitsijidtitiisedsdt
CALL TIMINT(KK)

CALL TIHE[SLDCIJ

o000 (2]

NX*0
READ(10,1000) TPI, SPI, ICDPS, ICOPE, ITST, ITED, IPCODE
READ(10,1010) IDIR, ICOPON, INKSON, ZHAX -

HRITE (6, 1080)

HRITE (6, 1055) TPI, SPI, ICDPS, ICDPE, ITST, ITED, IDIR, IPCODE

Lond IF (ZMAX.GT.0.0) IOPT1=1
IF (INKSON.NE.IBLANK) IOPT2¢1
IF (ICOPON.NE.IBLANK) IOPT3e1
IF (I0IR.EQ.IDIRR) IOPT4-1

LN=O -
- 20 CALL TAPEIO('TAPEIN °,BUFF,LN, "R*)

IF(LN.LT.-1) GO TO 20

IF(LN.EQ.-1) GO T0 400

. IFEIBUFF (1) .NE.IHEAD) GO 70 100

IPROS (1) =IBUFF (5) _

IPROS (2) * IBUFF (6)

1PROS (3) * IBUFF (7)

IPROS (4)*1IBUFF (8)

MLINE (1) * JBUFF (5)

HLINE (2) = JBUFF (6)

MLINE (3)=JBUFF (7)

IRUN« TBUFF (39)



F4) cC VRIS
BUFF('6) . EQ.l PCODE) NX=NX+1 NTRWMP=| BUFF(28) | ART= | BUF _
(6, 9998§ )c 58 250 -J=1, NTRMP N=I ART+J TARRAY (J)=BUFF (N) 250 CONTI NUE CH
"ENVELP( TARRAY; LFENV) | = | TST.K=| TED V\RI TE 9) (TARRAY(N), N=I, K) WRI TE( 8)
(ENV(N), N=1, K)  NUMTRC( NX) =I CDER: Prd 78381 | CDPN, NTRVP 200 LN=O GO T

ThEnS [ ERR] 400
\C/J\RIWE(ESE?(?]GS) CALL |Hﬁl;g£“% E@m&"ﬂ‘& 1) GO TO 5000 | F(|OPT4. EQ 1
XORG N=830 CALL IPAGBJ'IGAbﬁr NT(1) CALL | START(I ORG N) CALL | CHCOL(1)
CALL APPLE CALL TGRI me 3ALL TI TLE WRL TE(6, 2040) CALL | CLB(0) 8
0175321 B1L CC - .sr ﬂﬂCKNﬂ'WNERSZOiﬁRBi Zo48ALL TIMNT(JJ) CALL

| NTI ME=K ITE 6,.1085)...} LOC, 1 LOC2, | NTI ME- C C [ERR] |
-II;:E'II\'/EI( EI\_/SC\Z/)C]_SER [ERRF”’J 4?#‘0} 4Tsepsg DEN) WRI TE( 6, 1095) | VO
C VR TE(6, 1090) STOR
415, 3X, A2) 1010 F

,2000) "STOP 1000 FORMAT (10X, 2F10.3,
4, X, A% F10.2)

NREC' b¢ CDPE ICDPS+1
- CALL LINIT

100 IF(IBUFF(1).NE.ITRHE) GO 10 200

DD 50 J=1, 4098 °
50 TARRAY(J)+0.0

o ICDPN=1BUFF (63)
! | IF (NX.EQ.NREC) GO TO 400

- IF (IBUFF (8) .NE.IPCODE) GO T0 200
IF (ICOPN.LT.ICOPS.OR.ICDPN.GT.ICOPE) 60 TO 200
IF (IBUFF (6). En.IPcnoE) NX=NX#1
NTRHP= IBUFF (28)
IART=1BUFF (4)

C
c HRITE (G, 9998)
c _ .
DO 250 J=1, NTRMP
N=IART+J
TARRAY (J) =BUFF (N)

250 CONTINUE )
CALL ENVELP (TARRAY,LT, ENV)
-~ I=ITST
. KeITED .
 WRITE(S) (TARRAY(N), N=I, K)
. _ HRITE(8) (ENV(N), N:I,K)
. . NUMTRC (NX) * ICOPN .

Wi ' HRITE (6, 3004) ICDPN, NTRMP
L 200 LN=0
S 6o TD 20
c I!!l!!!!!l!!ll!!!!!!!!!!!!l!!Il!!!!!!!!!!l!
c =5 PLOT THE SECTION - x
c l!l'!!!!!!!!l!!!i!!3!!!!!!!!!!2!!!!!!!!!!!!

~ 400 WRITE(G,106S).
. CALL IPARM(IERROR)

- IF(IERROR.EQ.1) GO TO 5000
IF (I0PT4.EQ.1) XORGIN=830
CALL IPAGB
CALL IPRINT(1)
CALL ISTART(IDRGIN)

'CALL ICHCOL(1)
CALL APPLE
CALL TGRID(NUHTRC)
CALL TITLE
HRITE (G, 2040)
CALL ICL8(0)




—

050 FORMAT(40X, ' FEATURE' , 3X, 4A2, /40X, 'LINE, 10X, 3Ad4,/, 40X, 'RUN =' 5X,
1055 FORMAT( 40X, ' TPI',F11.3,/,40X, ' IPS , F11.3,/,40X,"' FIRST CDP',15,/,40
¢ [ERRIX, 'LAST.OOP ', 15,/ 40X ' START TIME,I4,/,40X 'END TIME ', 14,/,40X -
“ [ERR],'PLOT DR *.Ad,/, 40X, ' PEERCOA7S 32811060 FORVAT(///,35X,' [ERR] ¥
. TRACES PRQCESSED [ERR],///) 1065 FORVAT(///,35X,' [ERR] TRACE PROCESSING -

“ EETEDE;ER%%’LE’MEJ%@P@R{-#EW% PAGKAGE FOR |1 3%

SPS /1] CALL CLI FF SHOCK [ ERR] AT X-4559' ,//////]) 1080
FORVAT( 35X, ° METERS [ERR]',///) 1085 FORNAT(// 35X, ' START-;':-..;
TI VE Pt TIME ,2A4, [ERR|//,36X,"' CPU IN

SECONDS' | | 10, //;)m@ wgagwm(d kldo2, thving5X, ' [ERR] THIS IS END OF J08
[ERR]') 1Q95 FORMAT( 35X, " OUTPUT VOLUME = [ERR] ',3A2,' FILE =2 [ERR]" )
2000 FORMAT( 35Xxx s x53-=RETRPREGROMSERERMERANED DUE TO CRI TI CAL ERROR ===='
2040 FORMAT(35X,' [ERR] OUTPUT | NFORVATION [ERR] ', /////) 3004 FORMAT (25X,
'[ERR] . CDP', |CALL ORCKEOONAMEALFG, BYGLPLOES) | S SUCCESSFULLY PRO [ ERR] CESSED -
[ERR] ') STOP ENBITEARIDBDNEVHPPLE COVWDN / CTRL/ NX, NY, NTREC, DELT, NT, TPI,
SPI, NREC,® SCALE, _LINC, ZMAX COVMON / PARM XORG N . YORG N, | ORG N, PLOTX,
PLOTY, XIHC, VYI'ETEE. 3889)s) zE1 COMMON / CTRL3/ | OP, :

1 OPT1, | OPT2, | OPSpl OPT4, | OPT5 COMMON CTRL4/ | CDPS, | COPE, | TST, | TED, NSAMWP,
| COPN C DI NgigS| stwEEoc(JBOOO). TBUFF (3000). PBUFF (3000), ABUFF (3000)

DI MENSI ON U( 4) ; $WoR( 100000) , ZCLASS( 16) , PI N(100000) , | BUFF(3000) DI MENSI ON

| SET(64) , PQOASHERHADADR, ZFT0AKSLE RXLABP, - 1. 57, 0. 0, 1. 57, 3. 1459/ C DATA

I"SET/ 10001, 102Q0CARMABOGY3A4, SR04 BX,88008.250006, 70007, 80008, 90009, . 10

[ERR] 0010, ero&mqmemmmmm 4A2,030%, *LIRE10X, 34600 46X, 'RUN2°38%T 5 6,
7, 8, 9,1] E 15 16,100, 200, 300._400, 200, 600 700.

800, 900, 1’5?5’ (40 F1339 6, 40§ FIRST £ORG 1 0,
30300. 40400, 5p %o.o % m}@% 1'1 g%ogggl&i’gf 5
121200, 131320, AckiAp ﬁ,,lﬁg QPR CESSE ,Q 117,5 321 Bl C DATA
ZOLASS/ 0. 0, 426, FeRART ¢ F208Ex. 4 £188083 3609/,

[ ERR] . , 400(1 078 40RMATAND, /ﬁzwo( BS)QOMﬁOGQx/ rﬁid EélﬁT\ﬂAREﬁ @&ttuos
NEVSCL ( ZCLASS, FVGXF INGSPARRAGE | FOR| SHET 4/ /20, 45X, NESFChReELEMCICAELL @LINGL EAS0HCLZ- 1

REW ND 8 REW NERT ¥-4559°,/////f/Z%R] SET PLOTTI NG COORDI NATES [ ERR] C XST

ART=YORG N 2P89-ReRHAT (ISE, ° xx= £m PERANETERS-RRF22 ‘BE(AIN | NTERPOLATI ON SCHEME
[ ERR] 1085 FDRMAT (//, 35X, * START- TIME . 2A4,77,36X, "END TINE ', 2A4,
%//, 386X, "CPU IN SECDNOS' I110,77)
1090 FORMAT(////7///77,35X%,° sxasxxsss THIS IS END OF JOB xassxyzaz’ )
1085 FORMAT (35X, * OUTPUT VOLUME 3x °,3A2,° FILE 22 11°)
2000 FORMAT (35X, *sss222 PROGRAM TERHINATED DUE TO CRITICAL ERROR s3232°)
- 2040 FORMAT (35X, * xxx%x QUTPUT INFORMATION 1232 °,////7)
3004 FORMAT (25X, "xx3% CDP°,I4,° WITH °,I4,° SAMPLES IS SUCCESSFULLY PRO
W, . RCESSED x1x13’)
= sTop
END
SUBROUTINE APPLE
COMMON /CTRL/NX, NY, NTREC, DELT, NT, TPI, SPI, NREC, SCALE, LINC, ZMAX
COMMON /PARM/XORGIN, YORGIN, IORGIN, PLOTX, PLOTY, XINC, YINC, SIZE, SIZE1
COMMON /CTRL3/I0P,IOPT1, IOPTZ, IOPT3, IOPT4, IOPTS
COMMON/CTRL4/ICDPS, ICOPE, ITST, ITED, NSAMP, ICOPN

c .
DIMENSION SBUFF (3000), TBUFF (20003, PBUFF (3000), ABUFF (3000)
OINENSION U(4), AIN(100000), ZCLASS (16), PIN(100000), xsurrtsooo)
DIMENSION ISET (64),PCLASS(S)
DATA PCLASS/-3.1459,-1.57,0.0,1.57,3.1459/

c

DATA ISET/10001, 20002, 30003, 40004, 5000S, 60006, 70007, 80008, 80009, 10
50010, 110011, 120012, 130013, 140014, 150015,160016,1,2,3,4,5,6,7,8,9,1
®0,11,12,13,14,15,16, 100, 200, 300, 400, 500, €00, 700, 800, 500, 1000, 1100,
21200, 1300, 1400, 1500, 1600, 10100, 20200, 30300, 40400, 50500, 60600, 70700
5, 80200, 20900, 101000,111100, 121200, 131200, 141400, 151500, 161600/



C C XPI X=PLOTY/.. 20+1 .5 NPI XX=IFI X (XPIX) U(I)= 1.2 USBi_/'?(QEri-TSé5)

NSAVE=0 NPASS=0 NI NT=100000/ NPI XX 10 LNT=N| NTS'LAJ‘M(D_'_?L = 1. °)
@ oo e _FLOALT( Nfi' XN>SEA'\=\'/E C Qﬂp[ ERg] C [ERR] T DI RECTI ON]
: EI%’EEITPO_@ATI( gx\g;,{NEAVE)“) 3 @ LNT NSAVE=NSAVE+1 NROWENROW-1 READ(8) = .

}+, 16RQ.1, 2ROV ORBRIETH . NEFD). —MFF( NS"
(AE%IE(F (NQS;< _ABBEF( NSAI\/F5) E’PE&'@P%MDTS) CALL APAM (' Q N[ ERR]"

4. 4,0) CALL
- TBUFF, NPI XX, IF4108r1 . BRWyFoa N &ﬁsﬁflgcgﬁg TS 400 U4, 4.0) CALL
<1SBUFF, NPl
QFPQI\P/E TSUP'[FE@;%#SQB@) MstoR XX . N=( NROW 1) [ ERR] NPI XX+ P N( N) =TBUFF( J) ;
Al N(N)=SBUFF NCb3*180  EP 0 175 321 Bl 30 CONTI NUE C _

C . _ ' _ ;
[CERR] [EgR] CEZ®R FI NI SHED T. DI RECT! .O\I %EEE} c[ ERR] ‘e BEQA
} C
(W )| %*T%%%E;R&mmmwwﬁa X(YPIX)

NPTS=NROM-1 C

[y B P %ﬁ!;ﬁm}y :gmﬁaﬁugﬁﬁ [ERR C

%ERR] D0200y§F-lko | |
!a!!!!!!!!'!!!t!!!!!!t!!!!!!!!!!l!!!!!!lt!!!

c FXXZEEX  BEGIN INTERPOLATION SCHEME mrzrzx
c !!!!!!!!!I!!!!I!!!!!!!Il!!!!!!!l!!!!!t!!!!!l 3
s C : - | 2
j XPIX*PLOTY/.20+1.5 _ : ' ' 1
NPIXX=IFIX(XPIXJ o ' |
UQ1)=1 : 5
U(3)=.5
~ NPTS=NSANMP+1
c -
. "NSAVE=0
" NPASS=0
-NINT=100000/NPIXX
‘10 LNT=NINT :
CLU(2)*1./7((XPIX-1. §)/(NSAMP-1))
-‘?U(4]*FLDAT(NPIXX]
“NROH=0 \ X
'NPTS=NSAMPe+1 ! :
IF (LNT .GT . (NX-NSAVE) )LNT = NX-NSAVE -

'ﬂ “!!1!!!!'!!!!!l!!!!!Illl!l!l!!l!ll!!llill!ll
IXZIXT T DIRECTION INTERPOLATION 2azrexx

_ !!!!!!!!!!ll!II!!1!!!l!!i!l!!lll!!!l!l!!!ll
00 40 I=1, LNT
" NSAVE=NSAVE+1

NROM=NROH+1.

o Uls - READ(8) (PBUFF(K),K=1, NSatp)
=7 READ(S) (ABUFF(K). Ke1, NSAMP)
70 o PBUFF (NPTS) <PBUFF (NSAMP)

* . “ABUFF (NPTS) = ABUFF (NSAMP)
. CALL UNHRAP (PBUFF, NPTS)

. CALL APAM(‘QINE",1, TBUFF, NPIXX, 4, 0, PBUFF, NPTS, 4 0)
. .CALL APAM(*QINX®,1, SBUFF. NPIXX. 4. 0. ABUFF, NPTS, 4,0, U, 4, 4, 0)
" CALL HRAP (TBUFF, NPIXX)

DO 30 J=1, NPIXX
© Ne (NROW-1) INPTXX4]
. PIN(N)=TBUFF (J)
AIN(N)*SBUPP(J)

oo'o .
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100 1=1, NROW SBUFF (1)=AIN(J+(I-1)[ERR NPl XX) TBUFF (1)=PIN(J+(1-1)
"ERR].NPI XX) 100 CONTI NUE C SBUFF( NPTS) =SBUFF( NROW TBUFF( NPTS) =TBUFF( NROW -

¥C CALL UNMRAR( TBUFF, NPTS) CALL APAM' Q N ERR]', 1, PBUFF, NPI XY, 4, O,
’._-TBUFF NPTS, 4, o U 4, 4,0) CER OPES323 BERR ', 1, ABUFF, NPI XY, 4, 0,
| SBUFF, NPTS, 4, 0,

'PLOTTI NG X S@AN ég”" KT=1, NPl XY
ASPBUFF (KT) 8= AB%A&ﬁEFﬂ&%k P e g AL i
11=4 DO 59 |%l, 4 Ishsgdarsdnhichdiastinsitiaiuidaabéiadbiliniiny | 1= 59 CONTINUE

CALL V\RAP( PBUFF, NPI XY) C C [ERR}] BEG N

r‘h‘!'srnm £130x | zxkekds A GT. PCLASS( 5))

| F( B. GT. ZCLASS( MCICONT INUEODE=I SET( (1.1 -1)[ ERR] 16+16) | F(B:. LT. ZCLASS(1))
| CODE=I SET( (16 - 1) [ ERR}eGrizxRixsiizaviziy G Tdxxsaaxsszansizasnes

| F(B. GT. ZOLASS( M . ARIxtsl FBEGOH ASSIREETJON [NTHREOLEIIUN ( 1skaddsXERR] 16+1) 31
' CONTI NUE - | I B. EQ¥@¥ 085 sE OOBEHO: LR FE AT 25 BEMES MR VSO R, )
' KOUNT=KOUNT+1 51 (¥8EH-B)IXINGP 0175 321 Bl DO 71° KT=1, NPI XY

YB=YST+( KT- 1)[ERR]";I§L|I§ M3EEN YSIDE=. 2 CALL o

| RECT( YB, XB, YSI DEN | NUE 200 CONTI NUE C

[ ERR] (c [ERR) V(& P%%’sﬁi"é?{mwﬂ ME SLICE [ERR] C [ ERR]

I'S FI NI SHED (R B [ ERR] NPASS=NPASS+1 __
| F( NSAVE. GE. ; ] ERR g2l ERR] NSI GN BACKSPACE
' BAKSPACE & NsAVSREE LB %’iﬁﬁ%ﬁé S B R e
[ERR] PLOTTING IS m;;m&a&m'ﬁkm&kkﬁ!km:ﬁ:u |

[ERR] 700 CONTI NUBO 200 J=1, NPIXX
DO 100 I=1, NROW

s . . SBUFF (I)=AIN(J+(I-1)3NPIXX)

TBUFF (I)*PIN(3+ (I-1)ENPIXX)
100 CONTINUE
c _
' SBUFF (NPTS) = SBUFF (NROH)
TBUFF (NPTS) * TBUFF (NROHK)

CALL UNHRAP (TBUFF, NPTS)
CALL APAM('QINZ",1,PBUFF,NPIXY, 4,0, TBUFF, NPTS,
CALL APAM("QINS',1,ABUFF, NPIXY, 4,0, ssurr NPTS,
CALL HRAP (PBUFF, NPIXY)
348880t esesstattss st asdseidstssssstatistates
Exzaxzy  BEGIN PLOTTING X SCAN LINES xExxxzs
R 1334333333333 323834332333 4333834383834¢384441
XB*XSTART- (J-1)%.2
- BO 51 .KT<1, NPIXY

A=PBUFF (KT)
- . BeABS(ABUFF (KT))
o IF (A.LT.PCLASS(1)) II-1
et IF (A.GT.PCLASS(5)) II=4
DD S8 11,4
IF (A.GT.PCLASS (I).AND.A.LE.PCLASS(1+1)) II-I
§9 CONTINUE
IF (B.GT.2ZCLASS(NCLZ)) Icons-xssr((zz 1)¥16+16)
IF(B.LT.ZCLASS(1)) ICODE=ISET((II-1)218+1)
DO 31 Me1 NCLZ1
IF (B.GT.ZCLASS(M) .AND.B.LE.ZCLASS(M+1)) ICODEISET((II-1)Z16+M)
31 CONTINVE
IF(B.EQ.0.0) ICODE*0
IBUFF (KT)*ICODE
IF (ICODE.EQ.0) KOUNT-KOUNT+1
§1 CONTINUE

(s Ny N3]

c

1



XSTART=XORG N+PLOTX+25. | F(1 OPT4. EQ 1) XSTART=XORG N- PLOTX- 110.

I F(1 OPT2. NE. 1) CALL | NKS( XSTARTI SET, PCLASS, ZCLASS) RETURN END C C
SUBROUTI NE: UNVRAP( SBUFFK) Wé)ézéBg:F( 1), WRAPN( 8000) Pl =3. 14159
TWOPI =2. [ ERR] Pl "NPTS=K+1 00 100 =1, K

DI FE=SBUFF( | ) - SBRIFIE( K1) NRIBAPN( | +1) =WRAPN( | ) | F(DI FF. GT. PI)

(1 +1) \/\RAPM’IY)SH(NTF%D&F“ISN( Pl)) WRAPN(I+1) =WRAPN(1)-1 100 CON} __
C DO 200 J=2, NPT@I!JSIUFFFt ﬂ%( -SBUFF(: )+V\RAPN J) [ ERR| TWOPI- 200° CONTI NUE REFURN
TWOPI =2[ ERR] 211 100 |_1 K TBUFF(I) =AMOD( TBUFF( 1), TWOPI )
IF(TBUFF(IE. op + g o). G Pl)
3
SUBROUTI NE £l NKS |%}£§ _
| SET( 1) , PCRASS( '
| RECT( X"Y, 10. , 1gf gssﬁm;t [ BRRbLAge)) , 1) 100 CONTI NUE 200 CONTI NUE
X1=XSTART- 10. OQsf&y@tdwpixvih 2¥wsT@N+(J- 1) [ ERR] 10. CALL
BACKSPACE 9
NSAVE=NSAVE-1
. . c (43443 si ettt ittt itess bttt ittt ttstitiesissass
Y4 c xx23x33 PLOTTING IS DONE, -CLOSE PLOTTING FILE ¥xxXIXX
c

END SUBROUTI NE Q#APIREQT By $9P 049 PI =3. 14159
TBUFF( 1) =TRBUFF( JNUE RETURN END ;
P o iR N B
X=XSTART+( - 1) [ pased 100 J=1, 6 Y-50 +(J 1)[ERR] 10. CALL
| NUMB( ZCLASS( J) BMEKSPAGDS7. 0) 150 OONTINUE Y=50. - 5.
60 T0 10
!!l!sliitlzil!!!!!!!!!!i!!!!ﬁ;l!!lEI!!E!!!!I!!!!!!!!i!!

700 CONTINUE
XSTART « XORGIN+PLOTX+25.
IF(I0PT4.EQ.1) XSTART: XORGIN-PLDTX 110.

IF(IOPT2.NE.1) CALL INKS(XSTART ISET, PCLASS, ZCLASS)
RETURN

END

SUBROUTINE UNHRAP (SBUFF,K)
- DIMENSION SBUFF (1), HRAPN(8000)
PI=3.14159
THOP1=2.3PI
NPTS=K+1
HRAPN(1)=0.0

e i 4 YRS 88 VR BTN ALY L ¥

DO 100 I=1,K
- DIFF=SBUFF (I) -SBUFF (I+1)
LT . WRAPN(I+1)=HRAPN(I)
B ~ IF(DIFF.GT.PI) HRAPN(I+1)*HRAPN(I)+1
; IF (DIFF.LT.(-PI)) HRAPN(I+1)*=HRAPN(I)-1
100 CONTINUE o

DO 200 J=2, NPTS
.. - SBUFF(J)* ssurr(J]ounAPN(J)zruon
", 200 . CONTINUE
- . RETURN .
f{'TENDf-U . i
- 'SUBROUTINE HRAP(TBUFF,K)

~ DIMENSION TBUFF (1)
PI+3.14159
THOPI*2£3.14159
DO 100 I-1,K
TBUFF (1) < AMOD (TBUFF (1), THOPI)
IF (TBUFF (1) .LT.(-PI)) TBUFF(I)*TBUFF (I)+THOPI
IF (TBUFF (1) .GT.PI) TBUFF (I)*TBUFF (I)- THOPI
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300 J=1,5 X=XSTART+(J-1)[ERR] 10. Z=PCLASS(J)[ERR] 57.35 CALL INUVB(Z, X,

fY 2., 270,77, 0) 300 CONTI NUE X=XSTART+10. Y=50.-18. CALL ITEXT( PHASE-

XY, 4 0;-0, 7) X=XSTART+50. Y=50.gp0g ﬁ%_k%i:_:éﬂ( AMVPLI TUDE- ', XY, 4,0,90,7)

..C CALL LEGEND( XSE&I%’I’ ET, PCLASS, ZCLASS RN END SUBRQJTI NE

LEGEND( XSTART, | S UE/CLASS) DI MENSI ON
TARRAY( 1024) , ENV( 102 ASS( 1), ZCLASS (1), | SET(1) DI MENSI ON

A JDATE/" ',' /',
YP( 153 D ( ! ?0)/ ! gT c:,,I,,EN.,.mN s lggf%E s D@&hﬂm $YE TO BUI LD TRACE
LEGEND [ERR] C  XSTARTs xeraglighH] AR EBATE) JDATE(| ) =1 DATE( 1)

JDATE( 3) =I DATE( 2) Jwaea)m C C=ZCLASS(16) D=ZCLASS(16) - ZCLASS( 15)
C LT=1024 13  EP O1LixsBekir+ B :Qp 100 J=1, 720 ANGLE=J/ 180. [ ERR] 3. 14159
TARRAY( J) =S|I N( ANGLE)DULOOojd\I E C DO 200 J=1, 360

TARRAY( J) =TARRAY( J) [ EREP («ZSE{yiRR]} 2) 200 CONTI NUE C DO 300 J=361, 540

TARRAY( J) =TARRAY( J) [ FRRL (IBEC BRR| B)., 80N 16NTE NJF16+ 00 J=541, 720
TARRAYE J'g TARRAYéPg comﬁgl@D[ERR] 9) 400 CONTI iﬁE Hof

X1*XSTART-10.
00 150 Je1,16
Y=50.+(J-1)210.
CALL INUMB(ZCLASS(J),X1,Y.2..0.7.0)
150 CONTINUE -
, ¥Y*50.-5.
N DO 300 J*1,5
X*XSTART+(J-1)%10.
Z=PCLASS(J)257.35
CALL INUMB(Z, X,Y,2.,270,7,0)
300 CONTINUE
X*XSTART+10.
Y+50.-18.
CALL ITEXT('PHASE~ *,X,Y,4.0,0,7)
X=XSTART+50.
Y250.+60.
CALL ITEXT(°AMPLITUDE~ °,X,Y,4.0,90,7)

CALL LEGEND(XSTART, ISET, PCLASS, ZCLASS)

RETURN
END
SUBROUTINE LEGEND (XSTART, ISET, PCLASS, ZCLASS)
DIMENSION TARRAY (1024), ENV(1024), PCLASS(1), ZCLASS (1), ISET (1)
DIMENSION YP(180), XP(180)
- . INTEGERX2 JDATE(S), IDATE(4)
St " DATA JDATEZ® *,c /vt oLt e, v, em ey
1338633333882 383082338303 3833333348 3844823¢
% ROUTINE TO BUILD TRACE LEGEND 3
R RIS NI EIN T ENT S AEENTRINES

O0O0O0O0

CALL DATE(IDATE)
JDATE(1)=IDATE(1)
JDATE (3)=IDATE(2)
JDATE (S)*IDATE(3)

C*ZCLASS(16)
D=ZCLASS(16) -ZCLASS (15)

LT=1024
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DO 450 J=1, 90 ENV(J)=J-90. "ENV(J+90)=J ENV(J+180)=90.+J ENV (J+270)=J3
ENV( J+360) =J--90. ENV(J+450) =J ENV(J+540)=90. +J ENV(J+630)=J-180. 450

CONTI NUE -C-BO-475 J=1,-720 Eg%%éﬁ EQN%QQ/ 0. [ ERR] 3. 14159. 475 CONT| NUE - C§

X1=XSTART+10. Y=256: KCUNT— d 1,720, 4 A=ENV(J) B=ABS(TARRAY (J)F
| F(A LT. PCLASS(1)) I1=1 I'-F(A GI. PCLASS(5)) |14 00 501 |=1,4
| F(% GT. PCLASSH l1ho AND, #poLE. PCLASS(1+1)) 11 =l
GT. ZCLASS( 16) ) ANGOEIZEbGE( {4169 1) [ ERR] 16+16)

| CODE=I SET( ( | | FARRA¥RR} SIBt(ANGLEY DO 503 K=1, 15
| F(B. GT. zqﬁs&@@w B. LT. ZCLASS(K+1) ) I COOE=I SET( (I |- 1) [ ERR] 16+K) 503}
CONTI NUE,, 1 175 321 Bl C KOUNT=KOUNT+1 Y1=Y- (KOUNT-1)[ERR].2 CALL

501 CONTINUE C C | F(B.
| F(B. LT. ZCLASS(1))

| RECT( X1VI : 0) 502 CONTI NUE C X1=XSTART+20. KOUNT=0 C DO
| =1, 720, 4 K R@'W'Ei ( KOUNT- 1) [ ERR] . 2 |
XP( KOUNT) —il'o%RE{mf&k C+D[ ERR] 2 9. +X1 600 CONTI NUE C CALL

| LI NEC( Xg, YP, KOUNT, 7) CALL | LI NE(X1, 256.,

600 ..

.2,7,1) CALL ILINE(X1,220.,
.2, 7,0) X1=XSgA\R00 3381, 540 - ' :
TARRAY (J)=TARRAY (I} (C- n-s) _
300 CONTINUE .
c .
DO 400 3-541,720
TARRAY (J) = TARRAY (J) 2 (C-Dz9)
400 CONTINUE
: ; c
7 DO 450 J=1,890
ENV(J)=J-90.
ENV(3+980)=J
ENV (J+180)+90.+J
ENV(J+270)=J-130.
ENV (J+360)+J-90.
ENV(J+450)c -
ENV(J+540)280.4J
ENV(J+630)=J-180.

450 CONTINUE

DO 475 J=1,720
ENV(J)=ENV(J)/180.53.14159

475 CONTINUE

X1=XSTART+10.
y=256.
KOUNT=0

DO 502 J+1,720, 4

A=ENV(J)

B=ABS (TARRAY (J))

IF(A.LT.PCLASS(1)) II=1

IF(A.GT.PCLASS(5)) II=4

00 501 I*1,4 -
IF (A.GT .PCLASS (1) .AND. A.LE. PCLASS(I+1)) II-1
CONTINUE

- 801
I?fa /GT.2ZCLASS(16)) ICODE*ISET((II-1)X16+16)
~ IF(B.LT.ZCLASS(1)) ICDDE'ISET([II 1)11641)
. DD 503 K=1,18

IF (B.GT.ZCLASS (K) .AND.B.LT.ZCLASS(K+1)) ICODE+ISET ((I1-1)716+K)
503 CONTINUVE
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. p0°200Q J=6, 81, 10.

—

KLL | TEXT([ERR], X1, 258.,2.,0,7) X1=XSTART+10. CALL | EXT([ ERR]
X1, 258., 2., 0,7) XL=XSTART+20. CALL | TEXT('0-'; X1, 258.,2.,0,7) C
JL=XSTART+10. CALL 1 TEXT( JDATE, X1, 280.,2.,0,7) X1= XSTART- 15. CALL-TTEXT
§' PHASE VARI ABLE AVPLI TUDE- ', 0,7) C RETURN END SUBROUTI NE.
- JGRID(NUMIRC) COMMON/ CTRL/ NX, NY%TR@%EE% B1
\IT TP, SPI, NREC, SCALE, LI NC, ZMAX COVMON
ARM XORG N YORGoYNt SGRBNINIPLOTX, PLOTY, XI NC, YI NC, SI ZE, S| ZE1 COMMON / CTRL3/ .
(0P, | OPT1, | OPT21-kORKGUNT419RTZ, | OPTS COMMON / CTRL4/ 1 COPS, | COPE, | TST,
TED, NSANP, -| CORMLC IRECENQ, @\20L) MET¢@E), 0) TNUMVB (81),  NUMIRC (1) .
NTEGER] ERR] 2 SOABEINTSYUE | CODE, | EXT (5), |END, I'EX DATA I EXT/* ' ,°
' ‘,'- “JCDATA TLINE/81[ERR]. 2/, TNUMB/ 81[ ERR] 1. 4/, LABEL/' ' ,' ','- '/
- DATA 1 EX/ " EX.J, | ERDXSHRTA20S| GN=1 | F(| OPT4. EQ 1) NS GNE-1 CC [ERR]
- SET PLOT PARANETEW§NT' ?ERR] C WRI TE (6, 2010) C X1=XGRGA N- (2.[ERR]NSIGN)

*2=XORG N+ (P LOT ERRI S| N X1 1=XORA N- (10. [ ERRI NSI GN) XI 2=XORAl N+
PLOTX+10) [ ERR] N y ‘o 175 321 BL CC ~ [ERR]  BU LD REFRENCE -

[ABLES” [ERR] C 0 i“ 0 T UI\/B(J) =2.0 TLINE(J)=.6 100 CONTI NUE C
200 CONTINUE C C [ ERR] -
NI TI'ALI ZE LOGRS 1ﬂ ERR] DELT+100 | F(1 TST. EQ 0)
VE( 1 TST- 1)[ERR] DEL 100 K—I TED[ ERR] DEL T+100 |
CALL ILINEC(XP,YP, KOUNT,?7)

. CALL ILINE(X1,256.,.2,7,1)
| A . CALL ILINE(X1,220.,.2,7,0)
X1=XSTART+30. . |
CALL ITEXT('#~ *,X1,258.,2.,0,7)
X1:=XSTART+10.

CALL ITEXT('-~ °,X1,258.,2.,0,7)
X1=XSTART+20.

CALL ITEXT(*0~ .1, 258.,2.,0,7)

X1*XSTART+10.
. CALL ITEXT(JDATE, X1, 280. z.,o 7)
X1+ XSTART-1§. _
CALL ITEXT('PHASE VARIABLE AMPLITUDE-~ *,X1,270.,3.,0,7)

RETURN

- END
SUBROUTINE TGRID(NUHTRC)
COMMON '/CTRL/NX, NY, NTREC, DELT, NT, TPI, SPI, NREC, SCALE LINC, ZHAX
COMMON /PARM/XORGIN, YORGIN, IDRGIN PLOTX, PLOTY, XINC, YINC, SIZE, SIZE1
COMMON ' /CTRL3/ -I0P, IDPT1, IOPTZ, IOPTS', IOPT4, IOPTS
CONMMON /CTRL4/ICOPS, ICDPE, ITST, ITED, NSAMP, ICOPN

'DIMENSION TLINE(81), TNUMB(81), NUNTRC(1)

INTEGERS2 LABEL (3), ICODE, IEXT (5), IEND, IEX

DATA IEXT/* °,° R

DATA TLINE/81%.2/, TNUNB/81X1.4/, LABEL/® °.° *,°~ *7
DATA IEX/'EX*/, IEND/'EF*/

NSIGN=1

IF (I0PT4.EQ.1) NSIGNe-1.

§x37333  SET PLOT PARAMETERS  xx3523

HRITE (S, 2010)

0O 0oo0oo

X1+ XORGIN- (2.INSICN)

© XZ*XORGIN+ (PLOTX+2.)XNSIGN
XI1*XORGIN- (10.INSIGN)
XI2+ XORGIN+ (PLOTX+10) ENSIGN
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I'=0 T=SPI/10.[ERR] 25.4 C C [ERR] PLOT TIMNG LINES [ERR] C DO 3%
J=H, K, 100 VALUE=(J:100.)/1000. |LOC=J/100 Y=YORG N-(1-1)[ERR] T Y1=Y-.5"
CALL ILINE(X1, *¥, TLINE(ILOC) o 7, 1; CALL | LENE(-X2; Y, TLHNE(LLOC), 7 0) C
CALL I'NUVB(VALUE, XI 1, Y1, TNUVBEFLOI 793211 B1CALL | NUMB(VALUE

X %‘_\Fl TNUMB(£LOC), 0,7,1) C 300 CONTINUE C C [ERR] PLOT
ANNGTATI ON [ ERR] faaidD( 1 0 NC,_| TLABL, | TLI NC NTRC=NX DO 3%6
K=1, NX | F(1 FTRC. EQ NUMIRC( %I)j‘gl %RFW%EE’Q'WRC( K)) J=K 325 CONTI N§E
NI RCl =1 +NTRC NTRCJIoa) $0TRE1 BE=YORG N+1. YT1=YORG N+2. YT2=YORG N YT3=YT1+%

YT4=YT1+4. 16 EP ONUMBZIP2{0B1" YB=YORG N- PLOTY-TYBI=YORG N- PLOTY-2."
YB2=YORG N- PLOTY. YB3EVIME(®)+.€ X=XORG N- 12. [ ERR] NSI'GN | F(1 OPT3. NE. 1) CALL {
| TEXT(' CDP- ' ROUTGINPINUE, 7) CALL | TEXT(' EXT- ', X, YT4,2:, 0,6) DO 350
K=1. NTRC xzxth|N1&K-%g[ERR XI NC[ ERR] NSI GN CALL ILINE (X, YT, .2, 4, 1)
CALL ILINE(X YT2, .2 200y ©ALL10 LINE(X, YB, .2, 4, 1) CALL
| LI NE(XYB2, . 2,4, 0) 354 insﬂwa C L=0 DO 400 K=I, NTRC, | TI NC L=L+1
200 CONTINUE = |
. |
g EEXIXX  INITIALIZE LOOPS  xxzxasss
Me (ITST-1)2DELT+100
IF (ITST.EQ.0) M« (ITST-1)XDELT+100
. K=ITED:DELT+100
St I=0
. T=SP1/10.225.4
g EXXEXXZXIX PLOT TIH_ING LINES =xxxxrxzz
DO 300 J<M,K, 100
I:141
VALUE* (J-100.)/1000.
ILOC=J/100
Y=YORGIN- (I-1)37
Yi:Y-.§
c
CALL ILINE(X1,Y, TLINE(ILOC),7, 1)
. CALL ILINE(X2,Y, TLINE(ILOC),7.0)
. | CALL’ INUMB (VALUE, XI1, Y1, TNUMB (ILOC), 0,7, 1
e ¢ CALL ;NunB(VALuz,sz,vx,ruuus(zLucg:o:7:1g
'“i,ﬁ' ] 300 CONTINUE '
g EXXEXXXT  PLOT ANNOTATION SRXsX=rizs
. READ(10,1000) IFTRC, ITINC, ITLABL, ITLINC
NTRC=NX -
DO 325 Ke1, NX '
IF (IFTRC.EQ.NUMTRC(K)) I=K - /////

. IF(ITLABL.EQ.NUNTRC(K)) Js
325 CONTINUE . (93 =K
NTRCI=I+NTRC '
* NTRCJ*J+NTRC f
YT*YORGIN+]. '
YT1:YORGIN+2. SR - !
YT2:YORGIN
YT3:YT141. -
YT4:YT144,
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M=(L- 1) [ ERR] 1 TI NC X=XORA N+L1[ ERR] XI NC[ ERR] NSI GN+(I - 1) [ ERR] XI NC[ ERR] NSI GN' * ©
C@ALL ILINE(X, YT, .4,3,1) CALL ILINE(X, YT2, .4, 3,0) CALL ILINE(X. YBL, ~°
§4,3, 1) CALL .lEINE(X YBZ 4 3mmwsm‘ﬂmu5 G4-F(1 OPT3. EQ 1) GO TO 10 °

F(1 TLABL: LE. 0) GO TO L, Ney LE. 0) GO TO 10 JNSO DO 500 K-J,
RC, | TLI NC JNEJN#+1 J _ '
SXORG N+J1[ ERR] XI NC[ %} 1

TLI NC

7vl) [ ERR] XI NC[ ERR] NSI GN\- 2. VALUE=NUMTRC(K) -
LL I NUMB (VALUE. X i “TF 0). CALL I NUVB(VALLE, X, YB3, 2.. 0, 7, 0) 500
INECC ¢ [ERR PLOY USER S EXTERNAL ANNOTATI QN [ERR] C 10
READ( 10, 2000) | CODE.. IxNXBReIfi+E2¢EN§I6N, K=1, 4) "V'F(TCODE. EQ | END) GO TO 600
u F(I NTR. LT. | CDPS. OR. | NFRIGHT 3L KEDRE)CAGD INEX1( CDB> 5358, WS120R, 7)
| F(I NTR EQ NUMIRC( K) ) CANCRITEXT(*EST> CONMTHLE; 0, 6) o
=XORG N+I NCR[ ERR] X|. N ERRINSI G\-8. VIR TE (6. 2020) | CODE, INTR (IEXT (K).
=1, 4) CALL I TEXT B¢ NIREL o §) GO TO 10 600 WRI TE(6,2030)
RETURN 1000 FORMAT( 10 %'Az, 15, 2X, 4A2) 17 2010
CORMAT( 85X, ' [ ERR]  US [ERR]',///, 25X, ' ANNOTATION T
ERR] YPE , 5X, ' I'NTERNAlc, |J-EJ\| /1) 2020 FORMAT (31X, A2, 17X,
5, 9X, 4A2) 2030 FORMA 3, OJUSER TRACE ANNOTATI ON COVPLETED
ERR]',//) END U43REbHINGE COMMON / CTRL/ NX, NY, NTREC, DELT,
NT, TPI, SPI. BREC, SCALE, LINC, ZMAX COMMON / PARM XORG N, YORG N, | ORG N,
PLOTX, PLOTY, XINC, MMONC, SIZE, SIZE1 COMMON / CTRL4/1CDPS, | COPE, |TST,.
TED, NSAVP, | CDPN U9 [4BRRCR;6TRE, TIDRENX/ TPI [ ERR] 25. 4

IAVEL=DELT[ ERR] NSAVF-"L380. PLOTY—TI I\/EL[ ERR] 25. 4] ERR] SPI  C'| F(PLOTX. GT. 715.)

50 TO 50 | F(PLOTY. GitE1Y: 2
X=X0 GIN+L1!XINC!NSIGN+[I 1)!XINC*NSIGN

CALL ILINE(X, YT1,.4,3,1)
CALL ILINE(X,YTZ,.4,3,0)
CALL ILINE(X,YBY,.4,3,1)
CALL ILINE(X, YBZ,.4 3,0)
400 CONTINUE
c

IF (IOPT3.EQ.1) GO TO 10

IF(ITLABL.LE.0)GO TO 10

IF (ITLINC.LE.0)GO TC 10
IN=0

DO 500 K=J, NTRC, ITLING
IN=IN#1
J1=(IN-1)ZITLINC
X=XORGIN+JLEXINCINSIGN+ (J-1) EXINCENSIGN-2.
VALUE* NUMTRC (K)
CALL INUMB(VALUE, X, YT3,2.,0,7,0)

&v; CALL INUMB(VALUE, X, YB3, 2.,0 7,0)
A 500 CONTINUE

o060

EXEXXIZXEX PLOT USER®S EXTERNAL ANNOTATION XEXXsX

10 READ(10,2000) ICODE, INTR, (IEXT(K),K=1,4)
IF (ICODE.EQ.IEND) GO TO GO0
IF (INTR.LT.ICOPS.OR.INTR.GT.ICOPE) GO T0 10
DO S50 K1, NX
_ IF(INTR.EG.NUMTRC(K)) INCR*K-1
$50 CONTINUE
X* XORGIN+ INCRTXINCENSIGN-8.
HRITE (6, 2020) ICODE, INTR, (IEXT(X),K=1, 4)
CALL ITEXT(IEXT,X,YT14,2..0,6)
60 T0 10 -
800 HRITE (S, 2030)
RETURN
1000 FORMAT (10X, 4110)
2000 FORMAT (A2, IS, 2X, 4A2)
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C ORA-NE2 730 ‘CONTI NUE YORGI N2529.. XORGI N=25. XI NC=25. 4/ TPl S| ZE=XI NC/-
S| ZEL=XI'NG Y NC=( SPI [ ERRR] 25. 4) / (.NSAVP/ TI MEL) RETURN 50 AR TE( 6, 1000)
L1 TPEPLOTX | ERROR=1.1000- EERM17EE21 BESSSSSSS_ERROR.

2 i VRO M TR et ™|

RROR=1 1010

FORVAT Bate. o Cap Fooen V20 HSbFG TG RHEETED WP AFCE [ ERR] THE
NUMBER OF TRARSES TO PROCESS ' , 1'10,5X, "' I PS , F6. 3, 10X,

'LENGTH |'S ' SHERQUTINEMIPARBEERRORY T 1S 519 MM SSSSSS ) RETURN END SUBROUTIINE

SS@SSS' )2025 Fakhh Wi'zTﬁ(x61éQ3t0

YOUR-REQUES

"TOTA [ERR] L1

NEWSCL ( ZCL ASSHIONAXGTRDYMENSINDREC. OELGST 17P1, ISHEMREG/ SCALE, DING, @BAX =1, 16
ZCLASS( 1) (|cm1% RMIXORED) YORBIN, KORCIREAUORK| RLADY SORGMING NIZE, SIZEL

ENVELP( PUT, [E§%

CTREA(ICOPESFLARK BT ST, CTRQ.MSH47. ICBAY/( 4096) ,

PUT(4096) C

RST HOEDS THE REAL PART OF THE SEI SM C TRACE C CST HOLDS THE | MAG

( CONJAGATE) 2

10 J=1, tT EXA

CONTI NUE LH?L
L

RST( 1) aREA

RACE 18 EP 0 175 321 Bl COVPLEX TRACE(4096)

=CVPLX( 0. 0, 0. 0) TRACE(J)=CMPLX(PUT(J), B) 10}
saALL FFT(LT, TRACE, -1.0) DO 20 I=1,LT
T¥(1) =AI MAG (TRACE (1)) 20 CONTI NUE DO 30 |=2, L

RST (1) =2. QF BRIGhRSF . #19.) Gl fb)so=2. O] ERR| CST(1) 30 CONTI NUE DO 40 | =LHL,

IF(PLOTY.GT.519.) GO TO 60
c
- I0RGIN=2
N 30 CONTINUE
YORGIN=529.
XORGIN*2S.
XINC=25.4/TP1
SIZE=XINC/2.
SIZE1+=XINC '
YINC:= (SP1225.4)/ (NSAMP/TIMEL)
RETURN
50 WRITE(S,1000) L1, TPI, PLOTX
IERROR=1

1000 FORMAT (10X, *SSS35S3SS ERROR  YOUR REQUESTED PLOT XS TOC LARGE
& THE NUMBER OF TRACES TO PROCESS °,110,S5X,°* TPI °*,F6.3,610X, "TOTA

B L LENGTH IS8 *,F7.2,* MM YDUR LIMIT IS 715 MM SS3353°)

RETURN
60 HWRITE(S,1010) L1, SPI,PLOTY
IERROR=1

1010 FORMAT (10X, *$$S33333SS ERROR YOUR REQUESTED PLOT IS TOO LARGE
-8 THE NUMBER OF TRACES TO PROCESS °,I10,SX,° IPS °,F6.3,10X, °TOTA

3 L LENGTH IS °,F7.2," MM YOUR LIHIT IS S19 MM £35355° )

i - RETURN
e END
R SUBRDUTINE NEWSCL (ZCLASS, znnx)
DIMENSION ZCLASS(1)
INT=ZHAX/1S.
DO 100 I=1,16
.. ZCLASS(I)®(I-1)XINT
100 CONTINUE

. RETURN
END
SUBROUTINE ENVELP (PUT,LT, ENV)
REAL RST(4096), CST(4096), ENV(4098), PUT(4036)
c RST HOLDS THE REAL PART OF THE SEISHIC TRACE
c CST HOLDS THE IMAGINARY (CONJAGATE) PART OF THE TRACE
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RY
DO
H
T




.(| 0.0 CST(1)=0.0 40 CONTI NUE DO 45| =1; LT TRACE(I) ~CMPLX(RST (1) CST
1)

¢ ) 215 CONTI NUE. CALL FFT(LTTRACE, 1.0) DO-47 1°=I, LT RST(1) REAL(TRACE(I))
T (1)=Al MAG (TRACE (1)) 47 v i e SFERRL.C
.- RR]( )A CA(LCULATE( PL)ASE VALUEEH 519&21 B 1erR) c o 5% l‘k LT -
(RST(1) . EQ O AND. CHRIPLEX-QREJE(@O86)0 55 ENV (1) =ATAN2(CST (1), RST (1)) 55
i'_(:RST(I)EQOANDCSﬁ‘("I?E%S ENV(1)=0.0 SO CONTINUE C C DO 65 | =1, LT.
C WRI TE(6; 60) RIJY R ir% CENV(1),PUT(1) C 65 CONTINUE C 60

FDRVAT( 10X, 4F10. 3) R 175 321 - Bl SUBROUTI NE
FFT(LX, CX, SIGNI) C %R&E PO NTS- MUST BE A POAER OF 2 C
CX=I NPUT AND ourPLnF% _ | OR 1 NVERSE TRANSFORM C 3
Jan=-1 ForR FORWARD M C SI GNI-“I S DESI GNATED | N MAI N PROGRAM
COVPLEX CX(LX), CARG Lé&mAP2 cw CTEMP J=1 SC=1. / FLOAT(LX) DO 30 | =1, LX
F(1..GT.J) GO TO 10 C‘FEVPH@((J) CX(J)=CX(1) CX(1) = CTEMP 10 MeLX/ 2 20
F(J.LEE.M GO TO 30 J=J-M_M=M.2_| EMGIS)l) GO TO 20 30 J =J+M L=1 40
STEP=2F ERR] L DO 50 'MeALY FERE-HC
) [ ERR] (3. 14159265[ ERRI5 G [ FRRI FLOAT(M 1)) / FLOAT(L) GN:CEXP( CARG)

RST (1) =REAL (TRACE(I))

CST (1) * ATHAG (TRACE (1))
20 CONTINUE

_—— —

) DO 30 I+2,LH

bt RST (I)=2.01RST(I)
CST(I)*2.02CST (1)

30 CONTINUE

DO 40 IsLH1,LT

RST(I)=0.0

CST(1)*0.0
40 CONTINUE

DO 45 I=1,LT

TRACE (I) =CMPLX (RST (1), CST (1))
45 CONTINUE.

CALL FFT(LT, TRACE,1.0)

DO 47 Ie1,LT

RST (I} *REAL (TRACE (I))

CST () * AINAG (TRACE (1))
47 CONTINUE

XN EE XXX RSERIREX RIS RRERRERNRISRE .
4 CALCULATE PHASE VALUES 4
EEIZEXEZESSENSSEERREEEIRERSERXNESRERTETASESEIE

aanonOn

DO 50 I=1,LT
IF (RST(I).EQ.0.AND.CST(I).£0.0) GO 70 S5
ENV(I)*ATAN2(CST (1), RST (1))
§5 IF(RST(I).EQ.0.AND.CST(I).EQ.0) ENV(I)=0 0
50 CONTINVE

DO 65 I-1;LT
HRITE(E, 60) - RST(I), CST(I), ENV(I),PUT(I)
65 CONTINUE —
60 FDRMAT (10X, 4F10.3)
RETURN
END

OO0 0n
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CX(1)=CX(1) +CTEMP L=I STEP | F(L.LT.LX) GO TO 40 | F(SIGNI.LT.0. O RETURN}

A : COMMON/CTRL/NX, NY, NTREC, DELT, NT, TPI, SPT, NREC, SCALE, LINC, ZHAX

DO 50 | =M LX, | STEP CTEMP=CW ERR] CX(| +L) CX(|+L)=CX(1)- CTEMP 50 E
60 =1, LX 60 CX(1)=CX(!I)[ERR] SUBROUTI NE LIM T COVMON CTRL/
|\|Y,|\|TRECDELT,|\|TTF>|SF>|,NREC,_sdﬁﬁéﬁ|E'%E¥K}mg1 :

COVMON CTRL4/ SUBRBETINEDRHT, (LY R, 5Ty NSAMP, | COPN C C | TST=I TST/ DELT+1

| FRETST. €Q O) LYRSHBER DFT ERMPLEEPOINISTHUST! B8 ATEORERQIO2 | TED=NT

NSAMVP=| TED- | TO®INPW AND OURPUTEDPSTALOOO) | CDPS. | CDPE, | TST, | TEDNSAMP C1000
FORMAT(/ ®, 51 STONIRET ORI INNERSEURBSAOAYE TI TLE COMVON

/ PARM XCRG N, N FOREORHARDFRENSEGBMY. XI NC, YI NCSI ZE, S| ZE1 COVMON

[ CTRL3/ 1 6P, | §¥6ht. 19 QETIENATED TS nakiBRAGrRANOP TS | NTEGER] ERR] 2
| NOTE( 3) , | CHKcoMBREA=(CRQUx)!, EGARGDASEAP] @HK/crene’ /, 1ENO' " - "/ 20 EP 017532
BLCCC §JARR] PLOT LINE TITLE [ERR] C C C XSHI FT=XORG N+PLOTX+20. |
| F(1 OPT4. EQ | $CXSHIUBRLHERG N- PLOTX- 110, YSH FT=534. C WRI TE(6, 1040) C 10}
JCNT=0 | CNT=0DC3€ 1<1,LYERR] READ USER S LABEL [ERR] C READ (10, 1000) }
| SI ZE, N&W%Q%W&HWQMWFUQZEEQQ GO TO 200 C C [ ERR]
FI ND THE END BRI [ERR] C DO 100 J=1, 39
CX () =CX (1)
CX(I)=CTENP
10 M=LX/2 v
20 IF(J.LE.M) GO TO 30
Je3-M
Ly H=M/2
~ IF(M.GE.1) GO TO 20
30 J=J+M
Le1
40 ISTEP=2sL
DO SO M=1,L .
CARG=(0.,1.)2(3.14152265XSIGNISFLOAT (M-1)) /FLDAT (L)
CH=CEXP (CARG)
D0 50 I=M,LX, ISTEP
CTEMP=CHZCX(I+L)
 CX(I+L)=CX(I)-CTENP
50 CX(I)*=CX(I)+CTEMP
L=ISTEP
IF(L.LT.LX) GO TO 40 .
IF (SIGNI.LT.0.0) RETURN -
.~ DO 60 I=1,LX
60 CX(I)=CX(I)zSC
. RETURN A
END
SUBROUTINE LIKIT.

|

COMMON/CTRL4/ICOPS, ICOPE, ITST, ITED, NSAMP, ICDPN

ITST=ITST/DELT+1
IF (ITST.EQ.0) ITST-1
TTED=ITED/DELT+1
IF(ITED.ER.0) ITED*NT
© NSAMP=ITED-ITST+1
c HRITE (S, 1000) ICOPS, ICDPE, ITST, ITED, NSAHP
C1000 FORMAT(//,S110)
_ RETURN
END
SUBROUTINE TITLE
COMMON /PARM/XORGIN, YORGIN, IORGIN, PLOTX, PLOTY, XINC, YINC, SIZE, SIZE1
COMMON /CTRL3/I0P, IOPT1, I0PT2, IOPT3, I0PT4, IOPTS
INTEGERZ2 INOTE(3), ICHK, ISAVE(39), IEND
DATA ICHK/® *2, IEND/*~ °/
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"I SAVE(J) . EQ | CHK) | CNT=I CNT+1 | F(1 SAVE(J). NE. | CHK) JCNT=JONT+1

(I SAVE(J)- NE. | CHK) | CNT=0 100 CONTI NUE C | ADJ=39- | CNT | CNT=I ADJ[ ERR] 2
R=110/1SIZE C C [ERR PRINL_THE USER S INPUT [ERR] C WRI TE(6, 1030)
ZE, | SAVE C .1 F(1 CNT. GT. NCHR) GO EB 80679 32VeBl ADJ+1) =1 END - |
3HI FT=YSHI FT-2. -1 Sl ZE SI ZE=I S| ZE | F(1 OPT2. EQ Q AND. YSHI FT. LT. 300.) GO TO

| F(1 OPT2. EQ 1. AND. YSHI FT. LT. 25.) GO TO 900 CALL

EXT( | SAVE, XSHI FT,8/SHI FT,.SI.ZE, .0, 7) GO TO 10 C 200 WRI TE(6, 1010) RETURN
800 WRI TE(6, 1020%ETUFW9\%W1=E%% Ti@'e%)“FErURN 21 EP 0 175 321 Bl C

1 00 FORMAT(I1, 1X, 39A2) 1010 FORNVAT(//,35X, '[ERR S| DE LABEL . _.
. SSFULLY CGENE [ERR]',///]) 1020 FCRMAT(/// 10X, 'SSS ERROR- YQU.
VE ASKED FOR TOO ;@Ef%%l SPLAYED SSS') 1030 ' ' '
I\/AT(31X | 2, 10X, 39A2) ﬁé@} . .1+ DE LABEL GENERATION
[ERR] AT, 28X, " TEXT 14 WA%"’%/) 10 1050 :
RMAT(/// 10X ' S§& ERROR- YClJ HAVE ASKED FOR TOO MANY LINES SSS') END .
Cllaims 15 1. A nethod ofumaregebstg a col or-coded seisnic display from
sdismc wiggle traces and correspondi ng conplex wiggle traces, which makes
ude of the instantaneaasigdhese from sai d conpl ex traces, said nethod
cllaracterized by the stei#¥Ted: (a) selecting a plurality of data points for
edch one of a plurafity of real wiggle traces or sinuosidal 20 wiggle.

trlaces, wherein saigh pl Whiista®f Ipad DRSS MLE SUiAREIARECEd apart: (b)

il the case of realgseismc wggle traces determning the real anplitude
kQr each one of the dat arenp 1Y, 20603/ ggtzgd(lsmes,@px(iaﬁg)and in the case of _
sijnusoi dal w ggl e traces dgf gsazricago) lse mnges ope anplitude for each one of
sgid plurality of data points selected in step (a); (c) determning the

i §st ant aneous phase€ of osEsKERZXXER v FORD GUEnﬂNQXDFséDETm CXEEEIREZXX r aces
cqrrespondi ng 25 tocsaldcgl urallt of wiggle traces at each one of the data
pdints selected in step }

nln one of at least two colors to
eqch data point selected i E}%i § 5&* ts't ant aneous phase,

determned in step (c), atI gning a shade of the
cql or assigned in St%o(éﬂmf l_-_eac determ ned in step (a),
| IADJ=39- ICNT

whHer ei n
ICNT=IADJIE2 _
NCHR’llO/ISIZE

l!l!!!!!ll PRINT THE USER'S INPUT 3SZIXeziXZsix

‘uRITE(s,1oao) ISIZE, ISAVE

‘D 0000

: IF(ICNT.GT.NCHR) GO TO 300
T ISAVE([IADJ+1)=1END
YSHIFT*YSHIFT-2.-ISIZE
SIZE=ISIZE
IF(IOPT2.EQ.0.AND.YSHIFT.LT.300. ) GO TO 800
- IF(IOPT2.EQ.1.AND.YSHIFT.LT.25.) GO TO 900
CALL ITEXT(ISAVE, XSHIFT, YSHIFT, SIZE,O, 7)
Go T0 10

200 HRITE(E, 1010)
RETURN

800 HRITE(E, 1020)
RETURN

900 HRITE(6,1050)
RETURN
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t he darkness of the shade assigned is based on the arrpl I tude determ ned',
step (b); and 30 (f) -plotting the color and shade of col or assigned ti

each data point” to produce amaroqbbe;;mitude/ phase seisnic display. 2 _.:
A et hod of claim1 conprising: (d) assigning color one, color two, color§

three of oI or four to each data poi nt seI ected in step {a) based on the
instanta %ined in step (c), at each data point, wherein
sai d coI D Wﬁamzﬁs&mraaﬂu&wwncnmfxmm BA in
Tabfe | i S 1@ R[wibgpg HAVE ASKED FOR 388 JWANY(CHARACTERS ( BA

-[err] tpo:{ erg BAto (BA -[err]) 45

W ng“;,;n r % fﬂf‘f%ﬂé’%e%ue oek BT Wbk 2P S5, ()
t hrige ormsoshmdm'thcmaor'siﬂlm Yoo mhnﬂ&barn@ggﬁ n%’ﬁltengfﬂﬁg 'sgfﬁt ep (a),

wherein the B&o kness of the shade assigned I's bas on th
determned in step (b) and wherein the particular color appli ed to each
dat a rmu'uni is determ ned by the instantaneous phase in accordance with ste
(d)r5 and (f) plotting the color and shade of color assigned to each data
of Bfaq’ld'"g am’%ttsbeeda ic tigpley frqphseiseicodogetracesting iraypondibg 3.
A net E& @'{Q’%@ FF‘E';‘;c;;al he igitantanggys Abase feom epidisemeplexdrasess said e f our
i sec@n rd piu o 0 ein
sal b smuf m‘c:g%hszlﬁbﬂd pigralithh ©f a:ﬁg&o%%f g’,géegﬁﬁ &g{:ﬁ Vﬁ%ﬂstr&rs ¥ sﬁi wﬂ
onpl ex ei"e'f'ﬁ ‘@swf ee'snmtawesle uetsmmn ty) reapq)hgrtudgfcaewhlobebﬁmé aa&nsf orm
td‘f eaﬁ'"ﬁ&i&eﬁ‘f fghé}‘{'iil (e m@fs"‘r“ al ‘A'E frpegs fistegtining therreelone@mplitageer t  ead
one of S@) teﬂhﬂfné lflﬁéta ndoti§lpha f é) |e§:§é%;rﬁ§qu‘§ ?%c(é\séorrespg{%]d' ng
ts

i megi nasa mmmmm.yglggéces streadhemeé he data
pl ural it asignina naaf t pastawp c;:oumggl @ch date geint saenteit |e|csta(pg()a) Bdse af ihegdat a

p0| nt "5 phas ‘é’ in stepq chigataairitni n the i nstant aneous phase
P(t) ae E@%}g q ashaafeop‘ Z gj'gsss gae %ZF%F& ('fb“%“"t)ﬂ"@ffﬂ‘at i on 1
[ ERR] 22() plottnlg tl(b c%l?:Ba ade IE %ﬁ;ﬁex I,

35X, Phasg se'%l"DﬁleﬂBEL SUCCESSFULLY GENERATED lfl

r ORMAT( / QYQJ HAVE ASKED FO? TOO I\/ANY CHARACT ERS [ ERR] TG

gl e é%‘éf%e%‘*%"é" e

14X, " ANNOTATION ,//) 10 1050 FORMAT( /// 10X, 'SSS ERROR- YOU HAVE
ASKED FOR TOO MANY LINES SSS') Efeped ainms 1. A nmethod of producing a
col or-coded sei sm c displ e,M fromseisgLc W ggle traces and correspondi ng
compl ex wiggle traces, Loh nakes use BF the i nst ant aneous phase from sai
conpl ex traces, said net hqrda char ¢est €30t waBA bysotthe steps of: (a) selecting a
plurality of data points for each gne of a plurality of real w ggle traces
si nuosidal 20 wi ggle t MRces, gf‘é‘?ﬁ' Asard plurality of data points are
Q%fu;ally spaced apart; (D)zthied t he CBARo @k 089! seismic wiggle traces -
determning the real anplitude for each one of the data points selected in
step (a) and in the case ©®r si nu@blﬂa‘l"wggﬂ@”traces determining the
envel opeaeEfiyridgddRade OF cofdtbik, PIHaadSr cidY o Rl s ok & o%cé%g\tee gg\ae? Odf P f(lt)sfl ect ed

| n 551 &pedch Hata (pBiht shdcRE A Bbp) G), (iR rdinthb %Brfk@d?@@ﬂﬁe %] ned! isDbakid,
npl e'X'D'S'eqesiMecmmd dtep (b)raaewbereomees amlmg apBietl @ eaehi ditaploinf-ahetéryur@a wiggl e.

e of tHe

p

h

t by ﬁnﬁﬁm fe'f’ﬁ
OLZ"&.;‘? SRR e oo and ghade AR e R ) SRS based o

t hesi nstaantrmoeum a&ee withEd)dirh IT10R @ WherBin Si@ Patd Bdints are fRARIIisdetngs ARl Nt ;
4. A method in accordance with claims 1 or 2 wherein said step of determining the instantaneous phase
of said plurality of complex seismic wiggle traces comprises:
{g) applying a Hilbert transform to each one of said plurality of real seismic wuggle traces to convert
each one of said plurality of real seismic wiggle traces to a correspondmg imaginary seismic wiggle trace;
60 (h) determmmg the amplitude of the plurality of imaginary seismic wiggle traces from step (g} at each
data point selected in step (a); and

(i) determining the instantaneous phase P(t) at each data point selected in step (a) in accordance with
equation 1

s 1) P(t) = tan™" [h(t)/g{t}]
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(e)-.assigning a shade of the color assigned in step (d) to each”data poi "%
determined:in step.a), wherein the darkness of the shade assigned is base&
on the anplitude deternm ned i n &R0 P53 n% 0 (f) plotting the colo
and shade & col or assigned to each data point to produce a variable

anpl i¥ude/ llbam?uﬁﬁdﬁg}ﬁxdé%ay 2. A method of claim1 conprising: (d)
?

assi gni ng cabDo FOREAT color three or color four to each data

t sel ect@2 F LABRL Sucdes d t d
porn sclectons rmanlias B Mn@ammsa%z?;*%s“&%ég ggmned in f
accor dance W%Ohfﬂmreszk N BAIn Table | i's a base ﬁﬁ%mram el |

Col or 104 FORnR&pgelék@x err] to (BA- [err]) two
BA to #BA - %gbtfnlgt' 14X, -mmarc;'x?Q 0 smz "g‘?é- “[ENERATIW eexs’, 77747, 280\ ?g( (BA
+err]) fou F”“(‘ﬁﬁ(’#&&ﬁx,tr:sﬁlﬂg .q Vge assi n| ng a shade of ‘col or ]
one, a shade of ENDo| or two, a shade o ﬁPe’@ of0taMamvadensst sgl-or four -
so. to e h data point selected in step (a), wherein the darkness of the |
shade ,assI aﬁed is based on the anplitude determined in step (b) and whereirf .
the particulgf et&Jo?r lied to each data point is determn ned bythe |
I nst ant atmmlesv\ag% p°§ "% &'ﬂaa@eswm:&u;ﬁﬂ@ﬂo&qgwm, I otting the col of
and shad@e‘hﬁd OTarizdt Ly a 9 “é‘?iefﬂhtimstantpmbﬁhtp pf,ﬁ)éi;i‘ s drtresraniag| e
anpl i §,u %49' tﬁé@@mlmmﬁoﬂhaﬁ%mé for e§cho . A et hod i n. acCcordsitsesaid t h
clai'm 1 of pfin }:gj' "Wmurﬂa\ﬁacﬁﬁl r‘eiﬁfuaﬂf"’"%of ‘ea'%Wemrsﬁwos‘ha,
method iprinBeaeat L 3 ;'t:ﬁm@lvammralzeﬂfeze ki of determ ni ng
the i nst“ummroaewssaia '¢' AP ﬁ#'wsahalmg@ft.—a&gga p' é( 83¢h enedf tipl datat r aces|.
S|

CO”DUSS%SSE?L‘,%%"&@@ tie iﬁgaraa,, Js'ﬁf’ hisfstep )t 0 each one or e deItWal ity

of

of rea 8 tiacea @Beacti She bl '%%nma‘w@g?d tehod el reaf
sei s Cinvibgeegusigh g% oft & legstctwor @®pO déa p°"#% THER ip seil@ii ¢ wi gég*";ntd% Pace; 6D
(i) det er el nisiaging . &aée@ ,:f‘iq{(gé’%fc’ Bteachats paink. cﬁ*’f’r‘é@?‘ﬁ&t@ baseid smil e Wi gl €
tracgs e "esﬁtoé e(sB3d ’gﬁgﬂngeﬂmmmmmam:a&rﬁ ;};9,}‘ yand (i)
detef m Hi e&m, h@!@n»ﬂcﬁsﬁm mRlitusde deterriined it steppis)} By ehereiny i n
‘Step (a) bm d)’g ‘hce WI t h equat | on 1 ]’t"ZQ“‘tO PEPUC & Vatlabid SrhpiljueET €

h(t) IS%F@‘;RSG Gihg Joléa‘ ono ngi M |narylgse| smc trace at a data point as
g.determ pstantahedos fHage r Color fodrao dabdatst e real seismc
trac® gF° f"ﬁ%ceé"&hﬁah!a'taadmerah%zﬁ, gﬁg i) éata.mmwm%ﬁ?ﬁ“%eé yﬁéﬁ’%"# each orfe
of .said plurality of conplex seismc Wi 555389'fraces I s conposi te a real
sei.smc w ggl e trace and a correspdhdeng i magi nary seism c w ggl e trace. §
5. A method in accordance Mot h claiml or 2 wherein in the case of said
-8 nu%0| dal wiggle traces sald step of Rargeer ni ni ng the instantaneous phase
~roflisaid plurality of conpleex sei s CapMoQgld € 180h 2Ces conprises: (Q)
--';ggl(eterm ning the real anplitude for each one of’ said plurality of data
~ points selected in step (37"5 (h) a@preiBAgse) Hi | bert transformto each one
- of %ai d plurality of w ggtheet races BAD ( %gnvert each one of said plurality ef
.wiggle traces to a correspondl ng i nagl §7°° eismc wggle trace; 10- (i
. deterni n| ng the anplitude™dt thdBpkacpbiday+@b i Magi nary seismc wiggle
trace hmcm.@psﬁmo%,oe%msg@ 0| nt sel ect ed in step (a); and (j)
-_'jf;;f-detsér ?méga twemt seictad i AQD ‘i‘fé’,& ‘g( ﬁ'pdeeamrmeanma&uofé Ssted in
Lstep bR hel,,{gtaﬁé;ﬂg ém’é?(wandwwa ic a dejassigned )s Basedt h@rrpl i tudF
fthe |(ﬂ'wgmngm.yco§e " y ‘H'é'ew'@ttst@ tdatnﬁt p0| “365{‘@ Hedetérmined ep (i),

_!er ePhp e!S)mq cwsptahe anpl e rLger e f'9't°H§>q=@edatasenﬂdinr6dJc£ Rfcaitble bhE, SATE dat af
= po fht a éj “Mfﬂa@e%!ﬁﬁlsi‘@oréf}ﬂwmw n each one of said Bf"tﬂe’al ity of
- conpl e‘)&a.asiug “?W'?hataesmszm Egpg,gm'as Pre four mitiseond pai.ggl € 20
t raceﬁam aﬁpt:“gzigrarm ZN traves ntgﬂstesm C W g gt riretheinstantagzousphaset hod i n
accor o tﬂnludhmome sg;m, §g€ sﬂ' Plyealityof @aISeighis ste (d) are
as¥i HYoln see E?f'!fam@@suﬂﬂdfheg ﬁ'a @ogﬂnggagmaﬁggﬁ:&;ig ecct:;{:):n

(i) determinin :: Step (a); seasmac wiggle traces from step (g) at each
equation 1 g the mstantaneous phase P(t) at sach data point select,

- g5 (1)

Cted in step (a) in accordance with

P(t) = tan™" fhitigit)]
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or © Range one -90 to -180 30
' . [err] to -90 three éa%grrdﬂ‘to +[err] four '
ferr] to +[err] 35 7. A nethod i EPa& 879 ith claim1 or 2 wherein one .
si xt een WhAERE istfe MIQHGQ vim %aWsan&Mﬁtrﬂ]&gl £dat p%fn?&d ngﬁ%d%stgpamrwﬂ :'

signed i ngiHtsaPe 4riplitide oftRerBal esénmic ek Bitheame Qits ihtds SdtéRii
(i t ude dedceonsafisaili dluvalisy of pon@d@x Seifhic \ﬁugmetrh’mdts commsieef dasl cesmit Mggle trade mad7a

erein dark%ﬁes naﬁawamﬁ'm-cwn@etrwl or c ol or three or 40 col or four

e assi gne o b 2"'.! r:\g.mw. ﬁ'S?n"Gn::f
wer anpl i %1 %Q%ete i fh%%%ﬁiﬁ%@g %eac ad?ﬁt ﬁ%h a‘a%ﬁﬂﬁsﬂsg gncste: (a);

f ar bcodi ert en (Sepsihes mn&amrgeo ¥42R ofe0f $6H PR em obkiggh &mpwceﬁve%achwndof

-

entsprechenmlwel bfewmlle nermpmmgdnﬂmamselsmp wigglvgrteanen Phase von
den konpl'&xen ! %ém : heeturalifynd Enaoipaly sefemie wigele tragge em stee (h pheath
|t durch dr® e é?i{fnf‘f i%& ,Laggmﬁ ol Bl llieckt I o o1 IBRE
] ede ei ner ¥fuglichar von ree gl erspuren oder sinusf

ggl er Spuren, wobei die Viel zahl von Dat enpunkt en gl ei ch-vonei nander
abst and&t () st ; Cb) imFall von redftl =tens'dhigitichen ngl er spur en

b
Bpsti mren d@l’\ ﬁﬁlt) |§ e'%m%‘l{uéeugfethg jnaergesgangrracenat g%atascn{ Jeterml)ned in step (i),
apsgew hl teﬂh% & of'tlmre nfic tPdcé'ate &B%%Jpo e?errrﬁﬂ it Step (g) and
Bpt i mmen dewheéin hbeemiead ARty blud@plexiseisrOagyiéivdces kazln;bame oV&rdalisBis Ghl'glgfe
(B) gew hbtewe%fwcqmmon@ml gijarBeeismiqmiggle l@e. nonent anen Phase ei ner
4 el zahl von P?ﬁ@ hpﬂéﬁg@mwéﬁ'w 9ot whestin i celers aysioaedie Aigp (dbare wesignadin|
n W ggl er SBUFE ¢ W T9v€dem der in Schritt (a) gewi hlten Datenpunkt: (d)
ordnen einer von m ndestens zwei Farbggygy j edemim Schritt (a) gewahlten’
At enpunk®, 55 Dbasierend auf der in Schritt (c) bestimten nonentanen :
ase bei jedem Dat enpunkt; |d) Cglanordnen eiRamg® Schattens der im Schritt Cd) -
geordneten Farbe zu jedemin WﬁWen Dat enpunkt, wobei die:
nkel heit des zugeordneten schft ens auf*4& Schritt |Ib) bestimten
npl i tudeebasiert; und 1f) Aufzedchnen dewbawipe und des Schattens der
ugeor dneten Far be zu j edem Dat enpunkt, urn-eine 60 variable seism sche
\mpl i t uden- Phasenanzei ge zu erz&®en. 2. ¥ePi+dkren nachAnspruch 1, ' .
ekennzei chnet durch: (d) Zuordggp von Fapp, Lgefarbe 2, Farbe 3 oder Farbe
zu jedem'in Schritt (a) ausgew hiten Datenpunkt basi erend auf der in
qjchritt (c) be"sblﬂmmém ageprdanteawithrelaiiin hoe2 WiErein e@aﬁsn@egmms\kftoolommbaolqﬂm
far ben in ?‘F§i’n A g'sms'pﬂef‘a'b%*m‘@tqeawg@@wdwe'ectwé? Hen{a)haed oRthesmatindg
abelle | el gRieth iﬁ ordarbe with claif whereindafkbr shaded flcbibrldnb Jcolor two cofbr thfed o 21
Tabel 1+ I:old?dd’tbere assigned for hlgheBﬁﬁﬁitdes dnd lighter shades are assigned for lower amplitudes.€i NS
(BA -900 bIS BA -180) zwei - ' BA bis (BA -900) drei . BA bis
BA +900) 18atentanspriche (BA +90) bis (BA +180!: (e) Zuordnen eines Schattens
yop Farbe |, . of. 0&fanreh At Edddgen'ear farbbdiffertén smen%mnsm&.sm&eﬁw@%@umer
I nes Schat hm&\tsmhdﬁaérb&nﬁaleiéh Widgleispurén, Bielvoh dér érentinerPhaBevdneden komplexen
t enpunkt , SeistreGebgiuch Mephre Whisi das Mariaheen aekeq mesfethéhéF'!f@Hs auf der in

i od

pehritt (b) .Q?%’Iﬁn%ﬂ" éf} Fﬁg.‘tiff%g ?ﬁqpﬁf\e ME@J‘I‘%&? &&g}a e el

edem Dat enpuﬂsk im &rl selsmische réébl%n B& rdell Wndhﬁde fir jeden der in
ber ei nstsb MSthiig @) taudgeladhitéri Dewppubies tunaTitn Palle Ckinusithidel ) Widglér@iredh Batifraned eder
arbe und deishtWarrdse Amplitedefir jeddn der| VeeGe*rhvm §Hg'arhuse\m aémelt"k'sv um di e
o e el e A L, e
erfahren nac RinbtC veH @lindeste ) gewihiten Datenpunkt
1 SekLtBldeﬁmnbeuf(dasles)hrml(ﬂdestldamtéde'mfmdmam Rnaaehen,qmpmmhpu]moder 2, wobei

der Schritt _zUdhZeerdndneinesScHatiensdenierchiftid) zpppgedpet P Sehgtt fabbpstiremien
0ot oot Schen ﬁgmgg@aﬂ B oS LIS B TR B 1 e oo A
n

Hi | bert - Tr ansfatRéicnash dbelFarbelih@ dekSchitteRd den Rlgedrrivten Egrbé fiTedefi DabenSuhim eine
60 variable seismische Amplituden-Phasenanzeige zu erzeugen.

2. Verfahren nachAnspruch 1, gekennzeichnet durch:

(d) Zuordnen von Farbe 1, Farbe 2, Farbe 3 oder Farbe 4 zu jedem in Schritt (a) ausgewéhiten
Datenpunkt, basierend auf der in Schritt (c) bestimmten momentanen Phase bei jedem Datenpunkt, wobei
die Farben in Ubereinstimmung mit Tabelle | zugeordnet werden und wobei BA in Tabelle | ein Basiswinkel
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ngl erspuren, -um j ade der Vi el zahl der reellen seism schen ngl erspur’ o
I n-sine entsprechende 251 magi nare sel sm sche Wggl er spur unzuwandel n; I
Besti mren der Anplitude. der Vi gi naren sei sm schen '
W ggl erspuren aus Schritt (g) bei Jegem | ng.gchrl tt (a) gewahiten
Datenpunkt und 1iJ Bestinmmen.der nolsbedesnen Phase P(t) bei jedemin
SchFi tt (a) gew hiten Datenpy a{' i.n-Ub e| nstl mmung mt deichung 1 30 ItI'.-_
P(t) = tanl ['h(t)/g(t)] woberLh(i) die ﬁeb'iltude der inmagi naren sei sm schgn
Spur Bei ei.nem Dat enpunkt i &bs V\nqagr.goo,rb,ﬁghrhﬁ&, (h) 35 bestimmt ist, vvob|
g(t) die Anplitude der reel]en. sei-smi schen Spur bei " densel ben Datenpunkt
Ist wie er in Schritt (b) pRet i it - |%‘tb'i|($6'\ﬁg"rbe| jede der Viel zahl von
konpl exen sei smi schen W ggl ggspuren Ige(a%qr% enset zung ei ner reell'en
sei snPschen W ggl erspur und ei ner entsprechenden inmagi naren seism schen
W ggl er spur |st 5 Verfarh&n nac BAAnsoR bisqba Ligpger 2. vvobe| in dem Fall de
Si nusf6rm( oY rdn uren der SChI’I tt 40 der Besti m"rung der nonent anen'
Phase deﬁerg’ eﬁmﬁ%{ dﬁ l“g?ﬁ E‘F?éﬁV‘WFg Ieé.r suﬁdnndnsedsﬂmmeet i)
Best iremmees zdﬁbrdha Sepie tidbr] Qchfr fb?és{f ﬁ,’s °M1°W'l‘°“'t (a) §
gew hi tﬁiﬁb@aesnpmnhemnkt(dg Jordiie T%}ﬁ ef. %’FQ'Q eé[ﬁf J ade*-
der Vi el% ?""g' Y‘i'“W’ | erspuren um j ede t chri .
W ggl er g4 g, itj,ﬂ h 'Efehaﬂm #‘ﬂ&!ﬂem @eﬁmhehueomgginer@pu.e {1
unzuwndesnven%ﬁe ﬁ" b en nkte g \[ Izahl von lmagl naren
sei m schew nglgbreﬁaapuﬁ@ﬂ;cﬁUSdeSﬁh{db itd éﬁ@f ew hit ¢
D?it"enquR'fah' PRkp q*erﬁesmnsmmmwspmg%mamen Phase 'Bemane%%{g%ﬁ%ﬁ
Schri ttw{géirsgmen I eesr dﬂdseélﬁgﬂﬂﬂkwarlw @bk jesie Nder | Vierzshg vﬁﬂ treéﬁéels&bruﬁ&'erl 50 '}
'(A\ 1) | 25 lgrag(:aare sé’smnschej Wugglee:-sp:,er umzmk lien sqigmischerWMidplergpuryy int e’mbﬁsprdfc(lén)!dl e
npl i t ude (Hd Bestimmiag dét Anfplkudeded (Kb ten wie er
in Schr‘?el 2d stgt(a)wamtaﬂ Datm?néﬁ&t ug '@H‘g?egg +cn%.'%g§} aa Per"égﬁ ?CQW' (9) :
sei sm sgly unebé’f WS@M?Erf’hmt Emp:snie'dem 3t Sehiriet {aN g@EhMRNDatéripurid in
bestonTTI Il t-| STURP GlSBNelede der Viel zahl von konpl exen sei sm schen
W ggl er spuren ei ne -Zusanmenset zung ei ner reellen seismschen Wggl erspur
und ‘ei d&r entsprechenden i magi ne) enaBejhk jiichen W ggl erspur ist. 6.
Verfahrv%% qe@ns ruch oder 2 wobei die in Schritt (d) zugeordneten
Farbgn Heg}, ﬁﬁgﬁ% Si3ren paibaibghan Spur bej 'eem Betetpunieistiofe.er GEER (R4  EA
_-?‘;_017532:Bc|3'ht (-Bab&{uhﬁt Ist i jede der Vleﬁ:; é Ie:e gipaseiben Datenpu'nkg gwigesin- 180
Znei Zusammensﬂum ®ine Oébllgh €dismischen Wigg! Ibﬁﬁ"ruép? \gfgeers?:ren ::"ﬁ +90 bi s
+1800 ‘fe's'%%%h H's 'ac% Anspruch 1 oder 2 vvobel ei ner von 16 SEhatten von
{

-

3

{Far t}g 4 om Faf dg@hwsfértms(eeyvl joteebponen der Seriikti tt (a)
8 Wblnkahe: Dat enpun e zﬂ"g'é?rz °’§"‘1‘=a"' Ie5 dPaplensn sa'aws@ev WigglerspureBchr i t t
.-"--'=best Hm&estmmm]dbnréeudmmﬂit do/faF tmmmmmb R SRF nKl ere

;;Sc hatt % é""!’ H'Tbaﬂ-ﬁ@n‘:ﬂqrmﬁgmntmf ﬁ:id)dkirv‘:eﬁﬁﬂ h‘re,r{,ll Fah eém hl}%ﬁﬁ%ﬁi Zepden und
-ﬁh\e‘rl %E& Y jﬁ’ﬁ’ i e aipeenda joaging Emrsmvelt/lggwsndemnzuﬂmmdl cations |
hAROWY gelnk ;,lbgtgnpfl;i, Y RN SIS tehan Winsisteeurenpug Sehriw (i beA part i r

_de trac6smsﬂesm eder afinietanddl PHiS: Pf)oKeH Jedad ih P eS shondant s,
qui- faf’f’e'%{bsﬁé‘r““m waﬁmaw 1i nst ant an6e gear raf)!%r(')‘?fﬂggx trﬁfacg;stL oﬁ%l exes, le
«proggde-etant caracterise par |es 6tapes consisant a: (a) selectionner une
Smulti't ode -de points -de donn6espﬂw{ansh@‘g& trace d' une nultitude de traces
25 .-ag i t6es reel |l es. ou de*traces agltdes S|nuso dales, ou la nultitude des
0] nt S agrelssed;gndclan Spur bei einem Datenpunkt ist,
p 55 g%?%gﬂbegrm% ﬁrﬂ plitude der reelien seismischen Spur bei demgelben Da\t':‘:pfn'l?t uss‘:hvcg ::1,
'. o und wobel jede der Vielzahl von komplexen seismischen ngglerspuren eine

Zusammensetzung einer reellen seismischen Wiggiers
- seismischen Wigglerspur ist gglerspur und einer entsprechenden imaginéren

6. Verfahren nach Anspruch 1 oder 2, wobei die in Schritt (d
Uberelnsummung mit Tabelle Il zugeordriet werden. {(d) zugeordneten Farben in
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e di _stance 1b) dans | e cas de traces sism ques agitees reel | es,

dgtermner 1°' arrpl itude r6elle .pouL._cha s.poi nts de donn6es choisis

ddns |'6tape (a) “et dans |le cas déPtB@g:’gg' es sinusoi dal es, determ ner

| Janpl i tude de | Fenvel oppe pour chaque el de la multitude de points de
dgnnges choisis dans |'Atape Ia%' 30 WCc determ ner | a phase

i ist ant anee d' une multitude de farkces si sﬂ%‘é‘s agi t 6es conpl exes
correspogdant A la nultitude de ;'races afjol €S- Chacun des points de
donnees choi sis dans 1' 6t ape (af (d) affec une d' au noins deux col eurs -

a;chaque point de donn6e choi S|zv£$ans | etmpa—@er) sur | a base de |a phase
|hstant anee, d6term nee dans |'etape (c), A chaque pont de donn6e; Ce)
affecter ,,une nuance de la coul eﬁfF' af f ect 68P8a9¢ | * etape (d) a chaque point
> donneé deterniné 35 dans | ﬁe (), QY dif+igpl Nte foncee de | a nuance
fectee est bases sur |'anplitude determ né ans |'etape Ch); et (f)
racer |a couf. lyerfa]menlracrotmsbremn a@ier Zlwotiebeitten A6TCHS Scieattbravod Farbe U IFardé 2, Earbe R oder
nague poi gfbﬂé injReh in ﬁpmmd#)@essamhaﬂf Pmag'é“ Usmfawrdabaswrend auf der in
pl i t udé/ Y (bkﬁ? % Amg:'ult:é Ao e:%urﬁc re chat‘?‘enr eVFantgeHC?trvé] r ga& aﬁ Erhse
N ce qu’ 'lhoﬁé?émﬁrﬁﬂ ﬁ’é?@gchm &Fﬁ ph en zugeo I%B? Petng™
pul eur un, une coul eur deux une cou eur trois ou une couleur quatre a
haque poi rmwdencd&ﬁﬂGe choi si dans 1' 6t ape (a) sur |a base de |a phase
hst ant aff6e, det erm nee dans |'etap e c) chaque poi nt de donn6e, oOu |es

d rti de teags t
CRul eurs sopt, % gﬁtpegﬁﬁz;r%orrespon nts qu a%?;p:e lwz:g?r’\ast;'r-\faenee p:ggg;"g:?ﬁg g B
i S B0 Tabteau
Co

_'OOCDQ_)O"’QJQ.

€ un anglc@md e@ ﬁ é étant caractérisé par les étapes ¢ nsusant a:
| ul eur (a) sélectionn @@ miltitude de pointt/de do ﬁou%qu&-&eg)i urdmdBitéde de traces
B a ( AB?- Qﬁ@es téeliris ou de traces aglte&Bsmus@éeBesﬂﬁﬂé mElBtude des pomts de données sont espacés de la

uatr e eA | AB +1800 ul eur

ne nuance p%ﬁts smqg ::czeg'zmmg ﬁiﬁiﬁs o @1‘%@&&5 3 '::s M&?ﬁ%
doul eur quatamBlitddedd PEWVEope polir i R%a aﬂmuaaaeela&sd doRh @9&05 answape
tiei nt e f@ncee(cdelétlemmamqmaaaf ‘hasxtaaee @lihe hasteaieSde trhcearéphidu eguté&t esmplexes

dans 1'et a;fe" dant ady mplitjtude)d teages agites p chacyncdeg pgigys h? g‘gf rf’b
de o S R Shgpo e et
Ii' et ape Cd); a e@uiice Hélia COMS ﬁlsq’ Y a dhhq PoinPdd doRRGe RIe@fning
qoul eur =f fdasd IGepe @), Ginia gpirte fosdde Idiuathaiafie e B tidsesuoitiiplitadd défriindeiiag étape

i smique a Bwpl i tude/ phase vari abI e. 3 Procede selon | a revendication 1 ou
dans | equef” 'T"é‘“s’ F'H‘E de A eouey E 29¢ delacoylewcatierie 4 gagapepay de donnee pour

111 secondiey E"fﬂsw J:Lfcejqa It bomprerkt ids @tapéi\ofaanPa: 175 321
il 4, Pmcedd(wafeeuar dnacdsmemdumbmam déuxmﬁeaqulddaﬂftﬁs duequeduleﬁr dub@gEchagquepbiat ant

S DA LA .

det er mi nede dP'a\ mgedanﬂs!aaﬂtamr le bage d¢ Ia phaa¢ instantanée. determinde dans Kitapech @ ehaque

gi tees corff st Btquiewrs sqot affseites op rfarmitg gvecie Tableau |, fognppret R et une
tvansformee *bert a chacune do la multitude de trces sism ques agitees
iiolles 4pour transfor mer chacune de | aTeaMabilt ude de traces sism ques
agitees reelles en une trace sismique agitie 5 imaginaire correspondanto;
h) determ ner |'anplitude de Forledn| ti t ude P8 traces sisni ques agitees
rragl naires A partir de |J'tapgy(9) asdhasit'saBaiigs) de donnee choisi dans
"OQtdpe f%); et (i) déterm ner |a phase instantanee P(t) A chaque point de
Honnee choisi dans |'tMape () d% conf orABidt{@B g8®)c |’ 6quation 1 10 (1)
P(t) = tg- Ih(t)/g(t)] ob h(t) & mﬁsltd@ e |la trace sism que
magi naire A un poi nt de donn6e I est determ n6 dans |'etape (h),
oub g(t)%est |'anplitude de Iaqﬁatrace masmmamﬂrﬁlsb"ie au nene poi nt de
donnee que deirgrm ne dans . une de |l a rru

traces o8 st B et £

agi tee reel uem.e ToffEldd Gt bicas GurSiamBRtLH4CASUEIELAnT RGBT 6t 602! BIPG aaa.ma:e 5
Procede el appnduea i emmd:bmadel donnéé egrdé@rminke ey |d gthgtamﬁsed confomrité dees I'étanec e s

agi tees sings ape consi st ant Slphagig%e st ant anee

de la mul ti r.;r 1%09% §§§ écgtﬁ: ;ﬁﬂﬁ add‘fl‘r:%gﬁcoukur aIW%c)t(é:egé cha 0 onnee g{:a es

¢onsi stant a: s, Procédé selon la revenducatnon 1 ou 2, dans lequel les points de données sont espacés de quatre
65 millisecondes.
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i : e e oo hacun de-l-a_ rri]l't.itu_'
G determ ner |'anplitude ree! | e pour c_ha_cune _ _
po = 68 domneee ot oinen gy agtgge (a1 (1) oo cuer e’ N
LT AN T AEToots8 telon s easionton 4 w1 vt uer i SR BSFED 0 LT 20

ran: '&ga'ﬂﬁfnéeﬁ el anﬁ :Fﬁ’-‘tgaéesciﬁg\l@g Ersigonaplexes caiireRd 6s B@pes cof i@n g e ge
stsmau Jgrmﬁa e eam:d’t?ﬁél i&i%‘gétge ﬂm@u.wam g}gtrqys gsmings boitdes rediied aPE  §°
mﬁl tslb\lr'g ingiiecamesnondatie; donnee. Cho| of danysetresise °f8f),‘f"_°éf9‘=e(sbsmfillg§ ?gégen(e; 1
|(oh2alse (J,gigtgfﬂ’aiﬁ%'é; lit dedeéﬂﬁqﬁiég?i:r?ées Cemid3G e RbiRbired 8 DSl de "ﬁ’f‘fe") N |
X ue point ] isi dan Btape (a); et o . . : : [
‘[:g? I ?L&?’?ﬁi&n 1r Io ) %‘a:gg'\é?f‘f’ éﬁ’.ﬁﬂqvﬁl R;Hédﬁ@nha cbcrisida(h_s ;;étspi;i(q u.?%d),,fggg%én aireg
er mi ' ., ou g(t) _

'Boi nt de donnee tel quo deternine dans |'etape (i),

Iu'narﬁrg: int‘Ude.de la trace sism gug=ngell@y@dy nene point de donnee quo

Joc ' j ch de la nultitude de traces
dhtermmgegqgfﬁégeggﬁé}ag%.et ouj chacune
I" d

Q

>

Q

: iquetimaginaj gintele donhdetel nﬁﬁ&t-&éte?anU% agi té;.
S| S CREps (M 3h 8 zéénéwgzn%a%&' g': 'Pm;ﬂ";’ﬁdeﬂ;ﬁimnﬁmh@dan 5 - 6.
r eeb | Etape (bl 'ettﬂﬂ:hioﬂﬁé;@e 1® hﬁﬁlu Efge:%fs sismiqu i éqfsé melpxe ast up campositesiwaé f ect eps
Pr ocetiRe® siethigue dgaéf’*‘"“?“’f’agﬂawgéi ré%ﬁl??ﬁfeg% a:lj’:gg A | JJableau 11 :§ 40
' ' é n v i og ,@a t inusoi ‘é *0i

dans Jongs[tﬂ %ddggrmi%’?é%ghﬁa oienstantanée de la mulQge &:Sﬁacdrﬁél%n?ques salgit:z:; :t; Ie?eps 900 t _OI S
Coul eddprend les étapes riststant -9 A +1800 50s0 7. Procede solon la™ o
0 & ;ggg@)ﬂgﬂl&roﬁfﬂiﬂ'gﬂplgude étganspclué ta-naceulne $a 13, multiyde depaintsde fana éﬁgeﬁeﬂhhnhﬁdaﬁi)?' eurgqun,
:‘jgvle cte oli eb\éﬁxfﬁnshm'néﬂemwnﬁltﬁachﬁec&e% rQMtitg%g efracad 5| l'telér ohia \Exégqna:t ape {a)

?”f‘é 6l:{'iaet:un:% . mplti@g? (¢ agitées htaqueramidﬂ{iqﬁegi Emfgﬁnaﬁ:gl@% poﬁfgn 5 elonll a
2‘W5Fe)f:(ﬂ 5@" " ziertl'gm i éﬁﬁr@m&égwrﬁlﬁmés@m agiésameyinaligs provenahi d & S

' nt'de f

B instaft

o v de l'a coul'eur un, §jde

r evendi @abteminer |a pha %@T(t)géé??gz[&%’,%@nqgg s é%%glgi gg%ggésﬂpeéﬁjmqoefomm |

| a- - C%I'éavetiddux, de l-a coul eur _tro: s ou 8Et|*55 el oot aies
' $ pour de anplitudes plus el evees ¢ _ ] _

2&;’?(:; )Zc!toges- pournges anpl i Mg Hfgiur ai bl es. 60 65 26

' sismique agitée réelle et d'une trace sismique agitée imaginaire correspondante.
6. Procéds selon Ia revendication 1 ou 2, dans lequel les couleurs affectées dans I'étape (d) le sont en
7 conformité avec le Tableau I '

. Tableau I
'Co"uleuir . Plage
Lun ' o010
deux - 0°a -90°
"-rv*‘ . trois ' 0° a +90°
' " quatre +90° & +180°
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_ 7. Procédé selon la revendication 1 ou 2, dans le

quel une des seize nuances de la couleur un, de la
- - ..couleur deux, de la couleur trois ou de la couleur g

uatre est affectée dans I'étape (e) a chaque point de
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