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Referring now to Figure 3, there are illustrated the four pads of the
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opportunity for one or nore of the conbinations to be in error. Figures 4A

and 4B illustrate one type of measurement probl em V\/m ch may occur in
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Referring now to Figure 5A, there are shown the four signals which may be
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may be real, as for exanpl e, the sharpness of a bed boundary varies, or it
may be arti f icially induced by a neasurenent problem such as.the floating
pad problem previously described. For sinplicity, both Features A and B
are 30 ~illustrated as intersecting the borehole at zero dip; i.e:, no
~incli nat4-orL rel at | ve to 30- the borehol e, so that no d| spl acerrent oCcGUrs

[ - oy r . Y .



35 presence of two sinmlar features in the sane interval has the
distinct possibility of 35 confusing the feature corresponding to A on
one si gnal—w-th—the—+teatture—eerrespontding—to B-on another signal. This is
particularly true when the actual corresponding signal feature is

suppressed on one or both signals as may occur when these signals wer e :229
I n

obtai ned from substantially different sectors of the 40 bor ehol e.

the prior art practice, this may be further c}gr‘rgllcated by di scardi ng 40
what may be Wheldarrect carrespondence hut 12488+ unately

qual ity correl ati on. tmheenrrelograrel wlmcmgesulmemSt niatge lpositivé dishlacdfn nal,. Xhishown
in Figure 6A where t @ﬂe’ursélsmque ept 1 l!i{s’cff‘lnh PESS l‘P ﬁd%e"t%“%g‘@h‘*ﬁoth
signal's, and when ot SEEIR s BF m&rerfﬁ bnd 258 fhel O
Feature B, the oorrelukdhor addneie signals were dé&ived GEbac Q)‘@p(ﬁh ngdl pddk,Ng tsultemlialas 5
shown in Figure 6B asili@ycrrcelnugrewmmlhezactl@bd@eawemcisyf thlehmmds ma@emmn
[ERR] is accurately s}E!E‘glre tha Sé gr%gs Featurg S‘ﬁr“ Iiﬁ‘don

both signal's. HOWeVver oraspial 1S Id bk fcbrect L" :feiﬂ ﬂt@ﬁ,atli?-‘élia ol Sontme
evi dence that Aimn Sith¢rals shllﬁ:ﬁwkdbu()ﬁﬂés&.‘iﬁﬂ dokresp oﬁdﬁn og onmlmmelfféi& 10
somewhat | ess evi dencéFFeﬁa%‘ 4@9;135‘1@1 hgg@};g‘l %ztrgtwé g) drlFP g'@gl nal
2. 50 {then correl tlsr t 2}44&{ ¢

with A an A ecﬁl‘geFr BecCSH Sighad @] Ao bed&ﬂ i gure

6C, pr oduces t h&s cor rieeturdBsi Ifeundnmnbotr[ EBE%}ls 2 ﬂ 40w ¢ ected;hsilsalacemem is 15

di stinctpossibility tdé mﬂe sgi %ﬁ th@s(gﬁlysp %“&?sm;%f “i ndi cat ed

by the somewhat narror\é‘ﬁxit fgli’alt jagf iéﬂgﬂg’gcdr m ﬁrlaal f s1gnals gd@irhand

(-) side of Correl OgrtﬁéT‘s nterval, particularly where both signal intervals include two or

illustrated in @orrelf mam'RBe Aroglf;manurtherredp phctateGD/hen hmdstonm @rqlnmgarthet y oR0
[ al a I

Feature B on both si @1 ?for jon éﬂm nesmﬁrsegqgebor T tan?is‘ an estu €.

A combine to produce @er |§,§ 'ﬂ,ﬂ Eﬁa 1

di spl acenent [ERR]. Sespoaerfothe anﬂ EDI grtxe ditkp emnaoﬁtensamegmhe b&ebdsletdnehnght her

signal, 60 2% he ¢ %mnzlefs rlrdrh threoonmrlss A e tet 4 cnﬁed response
significant. In this} '“agg’ ﬁff’ iR faa aﬁct{fﬁg‘ :% be

dom nat ed _by Feature f nzdIMtaﬂ hgdn ®f€&@ﬁi’p} M&Hé}ap reft
as illustPated in Fi gud eviGk, couﬁlmwabrthebessibﬂug' & grihhtm@ padt IpreSﬁnyrvabordglext her e

i s the distinct3®ossi®ply “tai/P‘iO lsp f,- nal .4 corres nds with 6530
Feature Agn'S anal s A o pe
[ERR] on &5 - . 1, ntly pick the best three displacements, which usually ar15akfeﬁlﬁst ose . -
correl ogr. am ‘whi ch rerst!ﬂ the -largesthamplisydgepqabss i(lowest minmlmac‘em‘emm{ E‘*mflatldﬁhl S

erroneous di spl &t emerdtrgigesy gv 65 i gnaPs -
4 at the sane tine aso EeaE]% ur}eea h&%@%ﬁ%&iﬁg@éﬂ tﬁw.%%e :pal, pé'%n é{ 92?, in
Figures 6F and 6G whaovde the ne@Sslaﬂl R4uranas that dneactrhmai nts, and dmwthlml e
and the signals were @i k}cernre@rﬁ ey pdsth ity ayvailah tcamspend to the only
difference may &%ist ROFHHEP AL gdmy Taégg ﬂn%f

S
dn Shibn Jobie be 40
illustrated in Fi gUI’EtoﬁElatlérhﬁfersb Snd, -mt geABdl, st d&f&i;% H\&%&ﬁi‘hﬁ orlge A
on Signal | and Feat umemBmonrhsa hc Jt thesdrknlacn entnptantioar the correlogram

negati ve-di spl agfrrentwg’g‘g t‘#@‘fe s%gﬁfm"{b‘gsﬁd t%e &% %F lgtfﬁc’lz ﬁf‘@ﬁlsﬁement

[ ERR] being det el ra Q:Hﬁrﬁaen which d& m tpﬁl itng
| esser anplitude cor rrespanidivengod,oit ushpreﬁammbrthada elhilmatf&torlﬁb as‘sxgi-ﬁ&tatmem A

and B on both signal i @?F"doi‘f iqng t Tehist ﬁ%ﬁ% dhAngbe

e of fie
m"‘éib‘.ﬁ Bind 154

illustrated in lsz%gur%ﬂl t°t 13 té@sf’rﬁ@“#} i

al so infl genced™by therrsrar&nﬂem&& qear Islio availshile ot drh
Feature B on Signal Md@canetslﬁeatburassngAeds suppressed on SI naI 4. However

b ecause 1.5 Feat | COrt érr nﬁcer %:ﬁ ngnorm jzed correla%i 53‘ f@B‘fﬂ

[ERR] di s@l ucemgat Isechﬁ.éﬁ fodbdLs rrflﬁt c’fé‘bmc.sm Fahity Righile, & on ¥s
margi nally so. Thus, cErrgutree,s;vrﬁo@rdf 6meg’6p us:tnmameo W@hﬁ@mw&hlch .
correl ations may resuge becaxperted, d¥ire. serrem fqarreeawmrsa-etr @m nalsethepairs

of si gnal 5. obtai ned GyERAECRElgEn St grf:::,'effraa AHGTA ﬁr*rrrsld B:@}gf Segnal
intervals incluge two orrt«mrr b v1ousfr Mrﬂﬁgsu K& coHeMarAAas Sho iglre 60
conpl i cat ed when condiAt iharrde bano:brtetaucmem otlﬁs(inaxanummlmfA ariddn facgthel

features in drfferent"aggrg& ‘gza g 1e C@E & a‘? ribm
formati on beddi ng. pl 8833 ?;E’rr;err 8 T AR e

Here, the possils!|it yhenexsHighebthpad kats1 idalb@ iDPIRES 7A By padfd wed4slafq@alityRctor. 65
focussed response of the tool to. a bedding plane intersecting the borehole _
at high 25 I nclination angles, while the other opposing pads neasure-
the focussed response 25 with | ittle inclination angle, resulting in
substantial dis-simlarities between adjacent signal pairs. These

i nclinati on angl es may actual |y be produced by. horizontal formations (of
zero d| p\}._\r\,m ch are penetrat ed by a h| ghl y devi at ed hoI e and when coupl ed
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rel ated di splacenents is of course heavily dependent upon the ability to
conS|stentIy pICk the best three dlsplacenents mh!ch usual ly are taken as

correl at ion 35 funct [ ons) .
35 There are other nethods of qualifying these best di spl acements in
yddition to the above, as will now be described, but as will be later -

ppreci ated, none can provide the necessary assurance that thesethree
diMlacenents  and only these WBPA® di spl acements.. out of thdémNi pl i CI ty

avai | abl il famkiar e Gk doamtdnen stafisyical QistributigtOshisdidd| @e Sliidah angk azi mut h

rreasureriémcsmﬂegrara pg#h/ etm!!eof lts total ‘height, for example ‘@t@wdhere are several
correl at@f esﬁﬁi :g" ram T OVE mlss gné;eﬁs'gl“t"éﬂyat i on process and,
in generginifica fur A cﬂ%‘m, £ définkd bY ML Mbganar acd eri stic at

t he di spdfahneuwerstdeqoﬁshetpeahcmnd bchaeﬁes“uhe mtteﬂnﬂafypﬁfeditr@ to the best

| i kenesspfafF"Sq thity sgng raprasentation of the eo reqhttoe b!‘(“ﬁ?@lﬁ gqudlity 45 addi:ti on,
t here ar‘lé, CA'I 2 s AHNHER; DFRTRE BP0 FPETUPPL A UMY ty factor jo the

. 45)gorre Og(ﬁmeﬁlbﬁdlyaﬁis&fsdeﬂtxh Gegtlid &)tk EsRT ot (Vellagphig QhsRligcemen . I n

practi ci raheitps esaﬁdzant o/ aote- |tlun¢haratctelnst1qsroefcenrclwamhahtamedqual ity fact or be
T T
be used @ daplatomini Cfeltimined theloRem ﬁ%‘é"t 10 ISB?%IS%H'L}P% Ay of . Iocatl ng t he

doms nant rrmteenoi sih §le f&fdure or acdeaststeimed heandihe akin® isplacettiecap! acesrents as wil |
be expl a!leheelnShmterF pPressole oe rboth. norr%%ed:@lsmid,at latm m;it Higtistivhere a qual ity

E
o A L T b WL Ol o oy b
assi gnedy Hlatioh rb&sd i replnted (GFINE sdn?et%h@i Herpeneral

chao act edxffe'bmtcmtamfal avmt rineladgnammlehd ymedloﬁsr Oaatude; -édﬂmm no2anal i zed

“correl at édéﬁlot'écw’q fPétu@hWblclB 5nayrefc ey TfEﬁ(Ba s‘f dhe e#mtel ation

coeffici oo Dt °§j “‘%&1 l'oneﬁ#‘t ;f,@rs %Iat ed, which of

cour se r&irme bl eréﬂ Qha dqludnt a&war can be expect ed.
Whes e nosubstantiabiy the @mmlsmacammt @stemtnecbm tivoseqientinh b@ elattioes cor?sl ati on

coeff|0|gérjlgld§§rngt"& tgs!: 't% g{é t‘épﬂmehmva E‘églg lres are equal but
Ghitall ;‘iﬁeﬂn

OPPOSI t €xorfaiatiohs Thsbt b ¥ siibis au?ttastt APl expected. 0

| -1t woul dbebweealowo ﬁgmlsfmomrmmm raag:);sszutc uﬁhs&ﬂ:&ﬂﬁﬁtﬁaﬂl]bﬁﬂaplﬁﬁg shown in ETgure

6030 A, t latlh@nt;e‘es"ealreﬁ tattlmable regp mp¥int A and in
ract, tiERIES IR PR Dok v g o
t he corr &lgagd qﬁm. a ure rom SONe. ase | ne, - such .as*the
di st ance I rfiiguraﬂédnllmat@ﬁ oandymefdplablemhprequain my:hfsaqneocq oflf he eak val ue

cod¥d al thiee corr lq;géa p _ .
i ndi cat eéﬂfiﬁ,ﬁnv 'aﬁni&ﬁ% gt &thtﬁé'ﬁih%t%mﬁl tw° ol ﬁ'ﬂ“?i’ 3y "16
_ 1 539, 37Rlatively smooth peak is shown with: the maximum value in testal lal wﬁlblf t hel’ and as is
onmon | eerssendsstq the: cqtr%t ﬂlsblactem;nt Haygivers to tthe lefil dt megAtivd t he correl ogram

podk at %mmg@e d¢ gifhispedly. tegtorre ﬁ fing a1 a%@veev“ @ vl thitds Q
il

could bemy,:gﬁ |ya‘§stﬁ\glg§.h% I y, r@ﬁeou nce’ as previously
rrentloned Ih ke nekt a eel rarhlfmSqurenam F@mepaadhelargelsmgahdeatkds I ts sharpness may

stnll mtfat me Qm%ac teHw Vprglt eﬁdpqa WFT$ rS ected whi ch may be
def‘? ned %{—;’1 °§1‘? sco % “’ft‘g g)aft'ﬁid be¥used as the
qual ity nciohgyr.thd MadiymCRiuting ih a

nﬁ&%n sONBwKigpr esent ati on of
the cor rebatmt@tlly fsuhn:tan@rasbb; dtspmelamtaletthect yl Seqmetnw 1wm ch aI | ows t he

di §6InCt| céél:) acement _deter, n II’AWH dorc?ﬁa n? ues As

pr 3Vi ousilerdiainge ewaus’r"%ma? : fq‘%a R

i nterval ec;arnyterrmseoas | erﬁamtaut:@lb@ettan ﬁi;ﬁtghﬁhplﬁﬁdeq:’éalof correlograns
t ai nedinb8eaenEa - S Uit @sssnti ymnhletoat |semlan9 f oft Hé»steatrlrélyt ‘Slgnals

ob
pact | ol wihals B i Brl s o e SHtalt (P At vo

t her ef r om  Higure 7C illustrates eanoahes pruglem kit use of crrrrea)gmts ‘Héref eat ures havi.ng

the samedrd# ce. of thrpecofralo S| _maql éet F @Htsafbﬁt correl at ed
ST =

é@:ﬁ éas %ew ously
descri begt displategentcwiien v rghtfneew@ o ST ﬁQiid alt

zz;v

gature,. an
accur at ediffersg eatnedmwtce thatswould tﬂeuldeorerprd(medlffeFQt pedkeinrrext sequence, the
correl atﬁeﬂ‘l‘g g)fé‘aatsé %’ two signals over a 20

i ure c lon m ontainin cé\é f ¢
'd|§§ er eNforfe Mé‘ ea rch'vﬂyﬁ‘dﬂic r AR GF AbStucion urgg,” may contain
20 additional signal features which may or may not correspond. If the same
di stinctive peak and the sane displ acement determ nation result for this
sequence, the corresponding features present in both correlation intervals
are dom nant over the new features present in the subsequent interval.
Thus, if 25 substantially the same.di spl acement is deternined in. tvvo
sequent; i al correl ati ons. 25 over di fferent but over | app| ng I nt erval. s JI t

- b1 o, o, o, I oy N



between two signals in a correlation process which uses substantially
over |l appi ng 30 correlatlon I nterval s |an|es that the stable
drspIaCﬂ#-‘ - sjoimy
signals, rather than to Iess srgnrfrcant features present on one or the

ot her signal which tenporarily give rise to what m ght even be regarded as

good quality correlation. Figure 7B illustrates one-type of problem present 31
in such sequence of 35 di spl acement det erni nati:ons. Shown are three L
correl ogr ans—aldfai ned from 4 3?1,3 8 cent: overl apping. . . 17 .

correl ation i nter valusuaiin dhhnectsazeé in\whe suogabgmmv\by cln: bms&nce:axﬁtaanumbadr dfeast

one conmon feature ﬂart‘YtPI‘ﬁEks sepesimpgsed Pﬁt aSF Pﬁfgl vel y
smoth peai |5 shoviRCLL LR A I gt

corresponds to 4 he cam,rdea,ten ReRrAEed R bin.a bfsuElOc(S or negative 5
40 di spl acenent srAdetherfvatlhtrtm qbéakype|0§prahlemlﬂblstr edin lﬁuham walctmxr mum

val ue which 40 is s'ﬁb f&k WS (AN A trog, sl v tfhrti‘égecﬁf"r“&%g Ftﬁm enent
en Ia lOTlS 1 ween a Series, O catures cas €
at A ey pe only margh ra TG e Buhd Ao Qbie W slancement

at B. In the next carheetaﬂgroamlﬂorsua‘ﬂgquma ﬂiersmmFrdwéeeaﬂ ;hetslameldareg&msrmoum

peak is still preserbetween gdeh sg el Ins he@mr;ntherenbmmes ina ¢\'eat1= alr grhak was

not sel ecged 45 dis %‘:‘?‘Emdﬁ .&fggfﬁﬁg ot glgﬁ'ﬁ?ﬁte %;& °§I Brively

sharp but |arger pedR G Wonld be lﬁng disfl e t@&raaranso be -
Subseqnent!y, 15 Segrearedeby3y dipheter sda:arwplcpésafotatmgramt mhgegmb thwuglm.hq 15

resulting in a displ nt7 rm natio ubstantrall fst
sa as"the' o spl e BT ol Eligmlt, & b
illustrates a te”pordﬁerm RﬂrétLK th&bﬁ,ls €PeateX atl allyy tm@is Atement. A’ in

sequence, of a2di spISaq;teneenz ﬂretl,emrﬁeqrwtlmh a‘mmrbuttelqealhh hetq&nlemsulusahues 20

50 deternined from phselgr PFG”‘P‘?? °&vﬂt B caminglion qft the, g’ °for

the clearly err oneo@é’a’ﬂh%‘;%ﬁ“%,ﬁ% : ‘ﬁgfégoh?wrﬁiersﬁ&ﬁ%‘aﬁﬁéﬁf@“ mi

mil
anpl i tude peak in Seg uecrwes nd:agttoesﬁssttue Bywaepﬁﬁdnﬂin(bh;lﬁ)r&/&ﬂld&lfq(l& also

substanti al | y 2% abl é’uq‘to e’rmttﬂu |1]@15 Wf%e’@lﬁp@eﬂ‘é rgsition betweenstwou| d 25
al so be realized thd&foosica l'mamns\/ a°t“ a% ‘ﬁT‘f "ﬁgﬁg

splace ent A _and ace
over| appi gg correl atd, faSer ernerm&ﬂaruea &lel d .}1&. subse smcenent
{eterameéammtt mquree 7C

found in -Sequence 2 comrojntt@tforbgomgtseyillfbebeent

illustrates ye80ano tgﬁé P&!Pf'i"? rthq By @ ih@tﬁr l@l ts 30
addi ti onaj sequence iﬁ“t:ﬁ ,,% tag réfﬁé %ne gﬁ"eﬂ’g oo

signal s iridi cates at élﬂisgl@espﬂ? inlifg Gé% iowlyy

ot her peaks 60 - dbringd crorg 0% rsedapaje arwcebsutwhbhc«adsmt otfetaﬁrheni' a:o eloéram _ '
Unl que t Op r eé%l ts ma@ar%?;ngl,)éqeamed@ thl? < now llaV:?l le c ﬁ?;gn?é re partlcu E'(l);’ . ¥
somewhat but thi's valdorphriiBn rsd.srgrraeﬁnénmmt vt Sqrcibeions Between th

di spl acenents that e davorﬁ@u s tmaly be sl telsepagatddlﬁﬁlamaﬁts tﬁ&ﬂﬁ&upsﬁoﬁfuﬁ&ﬂuence
of correl.ograns suchmdssmr IW tthatse@raunnror groups, isfil ad @t ¢ pejntt yhareal of a
correl ation i nf@rval m@ﬁ% aﬁﬂ‘"ﬁ"g}iﬂﬁmﬁ :Eli‘;fé?e cﬁ%‘s;dbjﬁf’%%afgﬁt ur e$0
whi ch vary in thi ckr% &s. W dt ¥ 'S Peso | on

1, 539, 378. ‘As prevrous ‘mentioned, the use of i?omﬁﬂ&h |pyoceshdu’ well laowd 6t | N

the correl ogram by WE‘“ é@“t?f“-s B YéSW of some ;
super i mposed o he “§ c°"v°" nﬁ@nggg %‘fkgﬁgff {f,é‘gﬁ&j;, ,':'hn thé5
sequence differs onluyll sllsa gdntniey theCimtlheI defiaitijo ﬁt@ﬁd\brosaqn@dimtﬁe displadementadh

di spl acenent pr obablr I%r é% s0ft example, ¢ i qgﬁf% e adndipmﬁ!;mtgtl)?gglel '

di spl acenent s ter %? ﬂ?hg} ‘g |
S Ahotherevar & | ON iMilstratBe® tRiYg) aleq tsmleﬂitous L cbilais diiieaat, But
which is not illust Bahedwheh arermdmtedrtbgﬂ-e sduddimhstigm raelbtha&hesa t he
actual displ acenment el"é!r%tels insaipad ina dig % lbfhlsflé@gagly ghat p tplét

case, the®di spégcemﬁ Epﬁgﬁﬁrjﬁhﬁ ?fomdf‘i‘“tfé 8{1 Fidtois spebsAY PP uencg
to sequence. @ .yarnwaiidnofb fegdnt ddbﬂUﬁMcMgBﬂaﬁE&U’iorﬂ A8 efeaiiBdeGR@E e and

t he sanme direction alonaﬂlebet mr smgdowmlrdmmadmﬁeure is

not hi ng i naccurate dﬂth t d h ng?g ctrode
di Spl acenent s dpanean cro ecto ses € inferséction f-, n
s ypul o§ xssﬁ i@%@nﬂ? n dtﬁ)m 9 60

its neighbors I'n thamaelmmmplene 1k ﬂlush&ldl anb@elﬂ@trﬂéuﬂ“l@iresm stanty/fr@bangi ng
di spl acenents nay altkgoa¢spal 1*?!e°tl’0de do & eetebgctlan diiointeis alfustrased ae\m Gthetegn

rotating as it is bEPALD ﬁi{gﬁg rfi%h e etr%@m'eﬁm{ 4e5d [ Bad the

illustrates an gher pYid tEHerdn& té L8 gtwh_p [AFs. lg3
Sequence 1, a |st| nctive peak results in a displ acerrent det erm natron at A

which is repeated at substantially the displacement A° in 20 = Sequence
2. Then, in Sequence 3, a new but equally distinct peak results in a 20

di spl acenent determination at Point B. An exanmination of the sequence of
correl ograns usual l'y finds in such cases that the peak corresponding to A
|n Seque e t and Seqeence 2 |s strll sorrev\hat—present |n Sequence 3
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geol ogi cal formations which actually have different dips corresponding to
di spl acenent A and displ acenent B, respectively. In such cases, these

di spl acerent s- should--be consi dered SeparateFy—fﬁ—aﬁy—Sﬂbseﬁﬂeﬁ%—fﬁﬁﬂjﬁﬁ S.
Fromthe foregoing, it will be seen that nmuch can be | earned about the
nature 30 °  of the correl ograns t hensel ves by utilizing the variation in

) ‘s.pi‘féerrent S 30 determ ned from sequences of substantially overl apping
rrel Ograms Therefore it is pot essentlal in this invention to-be able

hebeBEhVbs  Thus hy exanining di _§I ‘seenment s

whi ¢ h rrawuts&med bﬁﬂ?'guﬁé’ sx; ‘@iahoss HhAiHeEdlectio@pRNS @tpareaﬁcﬁntpﬁoc ess which did
not ret aiimes nou with ¢h planed®r each elecifade pretdesignatediaer, thigagh 4.he di spl acenent

and per ha@? CF%F'& ﬁd&ﬁ% 1%{ lac e '%det“ °ﬂ}?§g‘eﬁ(‘§1ﬁ“¥)'§"°l earned about the
now ynav% rt@ eélc eu&dg @me el F(ﬂr: Pélfé hc&'-ﬂlaﬁ\@ biYows n&é}m dzgs of '
di spl acenghow gﬂaeémmedetw&nsmffaeﬁtsamemdo|pmed mhy beisovetiean t he sanme two
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anal ysi s. V\h%ﬁ"’tq’fém%'&rﬁf'éf ﬂh‘eﬁ‘il‘ytlﬁeseﬂr'o‘ gure 8An| aced ‘at .the poi nt wpere a
40 - substantial and per manent,ghange in the di sm;chrrents occurs, the
di sy acengggt - 40’ gr oupi ng has a hi gh probability-of correspondigg to the
actual formations thenselves. Asspireviously nenti orléd, 2t he use of ag

. correl atithen prvoltéﬁlswnbatwel | .known for det.ernining: displacenents for a given

i nt'erval .. However,; a- bragizlL;ga(rzew)qfq_s,qam;,A; coggeBx ions will be
provrded to ald in explaining sone features of this invention. 45 Figure

Ry ﬁ&cmzﬂ%“f"eﬁ%aa S ““§°”‘f§¥tf*‘£‘é’5y§"%§§ R HCerenr 1o
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AS in Flgu él&& de: |§n ereeCt rode plane and
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di spl acenaigest dﬁeli“srvemardﬂt emgatmaglbe(fbmﬂ(fmnpal rs may be conveni emt Iy rel ated
in a general way. If; for exa and ‘as can readi e seen in Figre 8A
[ERR] 10 . and [ERR] then" "léﬁ’lr

m3ll.ow t hat. [ E )Thus by assum.ng
each z dist SGESL Wi @meﬁ,sng@ : _

di spl ace@m@ﬁ%@rﬁﬁgﬁ?ﬁ&%& ¢m3§%§é§%ﬁcﬂ%@tﬁe ellé&ifed theo Conput e
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" abo¥. | t %5 Y tth%e‘ﬁégﬁi’ﬂ?"?m%’h“l“ﬁ@ P50 oncept that ‘el-ectrodds 1 and 3
.need be, as |Ilustrat ed; :oppqe,gggdgi&qtrodes Further "the el ectrode pl ane
mer el y serves as.an rnterrredl ate reference pl ane i n the di spl acenent.

- conput at i on.simffarly, ﬁgereadwéﬁ‘o“ﬂetﬁ&Ednhe&nﬁﬁﬂﬁseiatthé $lahd botshéited graphically in
. Figure 8B where, as 20 in Firgure 8A, both the electrodes and their - -
intersection points with the dip plane are represented in relation to the Z
axis. Here, the above- rrentloned z di stances _




are again indicated. Consider now the distances [ERR] and [ERR] as they

woul d be viewed froma position |ooking along the |ine drawn between

el ectrodes—2-and—4- -in Figure 8C and nay be

consi dered as taken in the 1-3 el ectrode 25 pl ane whi ch of course al so
includes the Z axis. Electrodes 2 and 4 of course are superinposed in such O

a view, while electrodes 1 and 3 appear on a common_line drawn through
these superinposed el ectrodes and normal to the tooli axis. The di stance

[ ERR] appears i Figure 8C as nmeasured fron338&78) ane containinag—-30 143
actual el ectrodes at etebteoqaenltdceyaesmpmd ahajogllecdnrb@denlthamwstan ot he
path 30 of the el ectirwdppears ailttnsth qyme ("1‘ P‘ﬁt?“gﬁ
Simlarly, the dist arﬁeé‘?@{ﬁ: o %ﬁcg lﬁtﬁo 24120 feiP p

with electrode 3 whil@ nce ssup rlrrpose the tool axis. It
is clear fromthis diagram.that t hel,ﬁas-rzt#(z}m,)e’(zﬁm)eé{,séat i on p&and3AX or 5
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i ntersect]on points fiy Becjfl geLttrea Somd }, appar. et Wi t
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previ ousl nent ned s relatio assu surf he

di p pl ane. Ther Orerex \B—é %&; ?K P\%,ﬁﬁl rﬁ%?ﬁ? ena a{so Provide an Jlt%{:na}e 10
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1, 539, 378 : rllustrate ¢ invention. Thus, v1rtua1 CE; ements H@gn AHhogongh
fré
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expressiog ftor the 2- Iéhittdd@ on I &ﬂh&h&ﬁﬁlﬂétemﬁlm:ﬂet\ﬁden sdtjmeh leveaddsavill be
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virtual sgosti tutes &g ,SE, enﬁ,ﬁ@eﬁg 9A fluk ct case where
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degrees to each ot her?%eiagﬁ"\? e hatd ol ine esg's ?rhmate by
corresponding to the |taﬁﬁkﬂ£t3,thesib%wadrﬂh&ﬁ aﬂﬁfeOdiﬂsﬂarﬁg of
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di preter tools with only three el ectrodes and to tools with nore than four
el ectrodes. This concept of 25 conputing virtual displacenents from
conbi nations of two or nore adjacent 25 displacenents applies in general
to any array of electrodes or transducers which may be geonetrically
rel ated,. as for exanple, by assum ng di spl acenments _ \
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measur ed between them correspond to the sane planar feature. These conputed
virtual displacenents al so should not be confused with the coi ncidence that
t hey 30 €coftrespord—to—actual—possible—diagonals—as s the case in the
four-pad tool used to 30 illustrate the invention. Thus, virtual _
splacenents, and in fact, orthogonal pairs of virtual displacenents, may
2. conput ed from arrays vmth ei ther an even or odd nunber of el ectrodes as

_on as their position relative to each other is known. The val ue-of such
paw displ acenerh?®:37%e they real or virtual . i20 36/ :
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Ment i oneWhemthe @A Idded ot elpeal PirE\thio sen El;_' 1¢$er&éd tHarcmsgh effor it 40 : “wi
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cl osure. error 5. EC.-Thé&"1 a’ck ‘cl osure error essentially indicates
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correl atyg b&opﬁg\%gzalg gf ggm\’/ﬁffﬁ%‘m H)\‘ﬁ"@cﬁ? YL@ Feature B nore
resenbl ed A‘halbl)vb hﬁr ﬁl@ﬁd‘s%&tdleﬁﬂmb&iﬁ“ﬁﬁtheﬁﬂir ﬁ’d]ﬁi:eﬁt]dtébﬁ&rﬁé?l&t rolled by A
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co 'Stl?aﬁ ‘sth F ggﬁeg . emRé$ élOPVF now to Figure 9B,
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Poi nt foﬂaganoﬁqpl @apleajﬁ;d onal d| agonal s here
i | |ust r 2kl Ths, tale QOSSlblshp eaTBdy bmfddndtwhel arlllsnxslutmel desplaoermemtspearl ng. 20

between o) ight éff'ﬁt“édast hat there is no
g fteﬁnaﬁ's:tpzt:a@“ e WM@% by g:”? F‘ (S Cousker 11 Tne
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- displ acenerﬁefer , fhe table flﬂEtra@ééWh@prévfbuﬂl?@esc%id' Il ué@r at ed
four-pad tool, and these d| spl acenents indicate good closure, it is then

possible to test for pl anarlty The planarity test may be expressed in a
nunber of ways. However, it is convenient to use the expression that
reflects the expect ation that the opposi ng 30 di spl acenent s -bet ween t he
. two orthogonal dianmeters should be equal and - 30 opposite, such as:’shown
in Figure 9A. Recalling the previously established : L sl




conventions in regard to the sign for the displacenents, this expression

may be fornmul ated as: [ERR] (Eq 7) 35 whi ch,

when not. ey g—a —ett+ot—EF — -
however, non planarlty S |nd|cated sever al pOSSIb|e pl anes may be .
considered For exanple, as |Ilustrated in Figure 9C, the non-planarity o
error may be explained by hinging the surface along the 1-3 diagonal and (S%;}
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and [ERR] for B} and [ERRl 40 . and rERléIS-"Pé?S D2,
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four additional plan e:qf{’ g E@w % qm O té?éu@rgct feiEs may
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and 2-4 di afreters: Bﬁ,‘e‘i"g’ld f’é’gcgﬂ %@gﬁ‘ﬁ%’ﬁ?‘ﬁlh}g“‘gg tohabedalE virtual '_ .
di spl acenent's gge reé,églfc ts may b ¥o YddNH e Taddve 4 ElTBPEh AMhed By theys
four-curve tool, singgntmi g,/dtwmlar aisﬂmdxenﬁwtdn sipd en:rmmumgahmqte anvm;dl V\/m ch

utilize only: three ofdngeheot emarqudwey:gleomethe P@E
case. Referring to Chgtiansds f’g‘éﬁ °°’ ‘%g@ -
di spl acements qgrr espey E'e is@df au's rﬂloéd?l cE &ﬁﬂf(mn 40

curve 10 one, thﬁnel n‘rmalmsWhamnc mdn hfmomdaadsriandmg n@tne aé ed, as

i ndi cated by (3) 10E ‘!S‘b‘ﬂ‘dfh nty Rovige @ % of t
elnoln;at ﬁe 1y3(di) agon mg G'Joaﬂ"ﬁ}& %&mﬂ ¥ "“'%,Eﬁ Ehm}gtyéesﬁr@p :

rel ationship ingi cat rels;fan gab’ﬂ gh&p! wﬁlﬁh ,\aR Hlugragadi mas red@dcw elbmbdehlorle ar d45
to Figures 8C and 8Dn tlhes efmde\m Wlhlm me|na1rm£ vistualifg course -are '

rel ati onships may al g‘?{encef 3‘?'\'7‘ a é%e saﬁfég”]f{"- tfg:t:ld ng’ Sk t°f _
subtractien.process g Qd‘d |2n_4 aﬁod brC qu% g o 9 b mes B
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Consi der now, -for extangneyec Si:ea@}i&\m@? h?c§°q“ﬁfb alo%ggmsmp

known andaonly [ERR]Y gg‘gcﬁ ~used
directly for the wrfrgg%u I spl acerren |nd|cateagi |nthetable ‘but the
virtual displacenent 20 - correspondt Mmzh,gzdl aneter 2- fEq. 8kt be '

xampl 6 of the SbovenBryARs Bt %@gﬁoﬂr%w%&ﬂ& RS AT LT R

are derived. From Fi QUfﬁh par!e t &ﬁ\{htlbﬁ' i6 @RAd adife thrdgentchf fhecanglectietween this
([ERR]-[ ERR]) corr espsuiast tm: Eﬂﬁ%ﬁleﬁmdehlemxls,f sinng ﬂhnspéht |St3nda§¢ rﬁ'ﬁtjuﬁ’ee 8C,
tre

whi ch inposes gg,condfifsct o °°“rsaﬁﬂsw %ﬁ& ,
-3 onsHip and here cor, 60
bet ween opposi ng di sﬁi{-ﬁg $,m15| ta&g@ms,ﬁ;@c é in &lgtre |3B
therefore, the relationship needed to compute [E R] from [ ERR] (Eg. 3A) S
conpl eted by.substituting [ERR] for [ERR] which yields [ERR] as shown in
Table |I for Case 6. 30 Simlar substitutions using the planarity
and syrmet ry assunptions lead to 30 thé conpletion of Table I. It should
be noted, however, that different tables woul d be necessary for dipneter
tools i rhvol vi ng - di fferent nunbers and arrangenents of -
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el ectrodes and correspondi ng di aneter neasurenents. Recall that Figures 8C
and 8D illustrated how orthogonal virtual 35 di spl acenents may be
—-econputed-in-the 1-3 and 2-4-di agonal—planes—Ihen—by—35conbining—a—
virtual displacenment with the corresponding dianmeter, a virtual tangent or
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the correlation interval for a given sequence overl aps



75% of the correlation interval for a previous sequence, the m ni mum number

of 25 sequences requr red for anal ys| s mght be considered as four,

wher easa i s

overl ap. | nput paranet ers STVAR and STCO\I pertar n to a stat i stical variance
@d a constant used in the determ nation of displacenent: sequence stability

d will be discussed further in regard to Figure 15B. Input value SEQ
Ynply corresponds to the starti ng - sequence desi gnation. -~ :
3048 ock-250 of Eigre 154 corb3¥dhds to the beginni ng poi nt 28 okt he.

pr 0Cessesext kelqlﬂﬁicééiﬁﬁvnﬁﬁlytd’tb&lbadl& A3 PBin6 ke fehfurpthe biogess @1 Bl ock 252
COr r espogpitny tﬂé&aﬂeﬂr%&ttarstﬂle rmwutﬂeslgltat@las STABTI}S’E)M:M&QI and as indi cated

t her ei n MefSHDEd fatgyr in jreaard g‘gfé here desjgnated ds SIGl and Sl &,
rt correlatlgf te

whi ch ar e t1hWikbecgp bur - d di pneter,
heS dot Rakfe tf:f%rpfg;.sbg feai: %@m e B o e o
4 whil e fréme avallabled tedesmg,ﬂlﬂtoﬁ rﬁstgna ‘tHig 19 hea , the first
cor-r.el at! h%tﬂqrdoﬁp al lesdelmmﬂédomlomn dburces
oy cop T S gr%ggm:{rr Ciiititbonops 1o The
actlial  caigmdh ﬂtthéihrhp hdie @ﬁis urh as indithtod B Rl colrel ation
pr oduceslire deggragdd 26 8Aamrameddxtam:ﬂ|sbciustacteratleltkrdaﬂed-‘d wueSmt’Mhe 40 throughs/D and
di scusseﬂb?eﬁ“qﬂgpélcﬁﬁﬁtafgﬂéraéﬁ?“lzgorbiz& F‘E“’bé&%eclal l'ed 't hat ' l’;he correl ogt am
proguce Bg 8pW gf .t an f |le € signals versus
Si gﬂal oﬁoml lwongﬁ%tfnsljl: "; %ﬁﬁﬁsﬁ‘%ﬁ gﬁ f,j ustFated in Bl ock
256 -of |:27glth’r&ugh5%8IF5rstmed ference bm&h&h&h&ebﬁs samhﬂacalﬂebe indicated in the
‘ égj)bbﬁléirz essl\slanqeawpﬁ QM@SEQﬂsevrmphader as a function

d \e! L(-SEQ SI G Al
stored 'tﬁts afls Cbmﬁ aluﬁé% iau% {?lb\a'("%%? her)e. >

~desi gnat edNéSt S(&E%C%f) an hsis,, ah;ﬁib ity me,qmr;st& aRdt e di spl acenent are
stored FOU-IDIS (SE&ﬁGMTSW+§§q9Hnmamuthbalge BQigmi lghdrredfl rst 50

T nstants shown in Block 250
siggal (HECE SRR RiRne B Y e 3.0 o
é I%F&Sﬁ&?s Al tw&iu:att técﬂm R i °°r“§§.i’n s Fade to see if
aI | the #log e$w dplheaitnt Gk @icack tolsequbite sinkd lh&tvhﬁdtﬁd icase of fO%
gre=4).

si gnal s,ex 1%@01 dath 4856 pgIcRatage (%Té‘éﬁﬂ)fOfSﬂctBEl Hisplagemanthand 2 smadl nunber (h

|1 35 he SHSACRE QOEORYS, pt onen hOHPe ASphdtlfab a0 Bl gek 260 to
updat e ShlgiPembiLhen AN Sas, i e B ft S5 thdh as N
-1 ndi cat eﬁl?emeIllIEldo%&&t ekm@ed mercomputbd Silﬁxc'ed‘olesn gﬂmaoc, tHe5 t he next “Signal .

‘The prod@% aﬁ% : “35“‘1“&]; t ?Fe corre_l ation
“pragess it o e"ébit ?ﬁ‘ Hﬂ, 5‘."’ Eff Js, ~inturn,
the procebityat thls ®6int. ¢h ather eaaht re | sﬁﬂ ou:oul&exgoa hlpﬁssiMid acent pair

rel ati omﬁnalpombmateon premqplabgreﬂatqd orlinpdt asple rifertin 3egard teﬁlgure ' After
correlatPﬁq al-l the desr i on ca{ellmtedtothe

|
Souour s e A T b Bl g Case. e
t est I ndviied eitl ueruealnoedqa &n@n&/\&rc&d\éEﬂusﬁﬁ t e process contr nues through

Poi nt A to[BIFGPYRVCZ,G@e dl?@ nt differenge exqer e@ertﬂlemf’g teslences need to be
t3

) B k 270 b
Bt;;ﬁfﬁoﬁé%"qf %ﬂg* ﬁﬁ? oLE B AR at ool oc may be

s- increhiehi@liors 8fl URNSE colidier Pr OFESS May -
cont i nuecolrgspoading uo m§1gn thnbmkttomS@hetrens bedoss oft stmhtﬁ&ll resu12 81

1, 539, 37‘8‘E cribed at this point.
%g oat&% géz aqﬁf{ ﬁﬁ? glt?,tag?: ﬂlrt t he procedure

20+ 1,8

Ther eaf t{ﬁ:sr ek Db
de§Ognat;ﬁ edisd. 3?[&&1 rate stfow i atdnk W bkaggfoctseredr egagod ta Fsgure
15B. It smlﬂthe \bolemé&ld} haynetpmh@rfourt ﬂhatesinmh tfoifm Bloek Pfdiapgwessr t correl ati on

t echni SIG 18 “‘ %‘%ﬂcaf}d, ?\"&W?% % tc nti Eg corres ondr n

_ q i rev usly gscussegl 45[ however, G il u p R 9
qual i ty gaat SRRy MrabesHdSthR st ns@rs a% ear evi ousl y

nerdti on tutdaeasendledtmm Barctezsﬁftbetartmt RTES'Dpnoaadarel abnlcEwﬂu pregser -

conput att érin repyrd o h!i“? 136 X! se when obtained from: ot her
ot G %ﬁ% kR egtri%atr R ccenents and
qual ity gresduslpSoceRyto tdrmutw h GGk aBlO)dib pieEMGEGenéSs atendi cated 10

. at_ 68| ockreE&G to @adhegther it hec wzseshot thepmiay. g cambiRed 1t producEhre t egpt i ndi-cat ed

i n Bl ocldunct lf‘rthdﬂ‘r‘i@}fqt%’ecaﬁ"r’ thg reladigiidce, return as
t?ﬁ@"é?ﬁ‘"@

- indicat ed(?s' %h{pr ﬁiﬁfﬁﬂﬁ{éﬁ rab8hn fighaaR. 36@i¢y onal sequence and
_ther eaf twte definéd Wi prvi oss URB B ALBHIteDINTIRSE | Slodfainedheat Bl ock 270 of

Fi gure 15B. Referring nom1to Fi gure 15B and begi nning at Bl ock 270 which is
the 15 continuation point of Figure 15A, the signal conbination
initially designated as 15 SIG=1 as shown.in Block 272 would first be

- tested for stability, as shown in Block 274 through 278. First the
di fference between the sane two di spl acenents, here both designated by SIG
in successive sequences SEQ and SECﬁl |s conputed As noted_by.the dar k

N LY O



20 [ERR] , it is convenient to use the absolute val ue of

20 this quantity: i.e., no attention is paid to the algebraic sign for this
quantity. Next in Block 276 of Fig. 15B—astabi-ity tolerance is conputed

as [ERR]. Again the algebraic sign is ignored. The val ues STVAR and STCON———

are input constants shown in Block 250 of 25 Fi gure 15A and correspond
to nom nal values of 0.1 and 0.2 .respectively. 25 These input paraneters -,
al l ow the user 2 hi s techni que to control '

the vari ati-on all owed between
di spl acenents from sequgigs Q. 8 variation is expr essed
both as a percentage (SINAE’a,nq:?“g Fe'@hn?;mrmwrﬂgt m#Hdadd 3

amount (STCON). 30 comparn@me adﬁged{‘@ﬁiﬁf feddo 1anl<Bika86<as5§§R r’;: process
deternmined if thesdi sp tlsve mﬁls m‘f‘g s§ gﬁm tmdnndrmnﬁtth p t‘i’

stabl e, as indicated e Wplﬁaﬂﬁcon?bfﬁé{f:pgn‘ﬁlddremmm

does not exceed the cowphrtre §n% ‘é’"ﬂmlaﬂlqumbh " flg ‘tcefﬁtsesrkmm in-s
Bl ock 278 amswers NO aﬂ@'ﬁd!maaﬁq;aﬁpmie%gt ‘%lc‘tt@s ﬁhecm °?’H sgedt ed '
in Block 282. Thg, part cu‘tsaﬂusaequem @ ,gqge %@‘Tme $°sueme:r enent ed°5R 3

this case corresponds (& 38, the Sisyadid Sfaﬁrﬁ P¢36mnSF@xbeBEQn& S‘tsted
for 35 stg@bility at gr ('ﬂ)ddﬂﬁpf s‘ﬁf’ﬂs thbr I‘W&&%l 'ﬁgﬁfﬁ} Ond aBCidtinetdser o
for each possible sigredues@ndou Tj; ,pj’l 1 .Qorn& sﬁ,(ﬂs Ja? Fﬁlffaéwe '
described in regard td‘glﬂ}'tgure 15A. Ift f"%ffﬁ‘é‘ttwsgefepnwtda t“Is mjﬁ thFaI

29

ue ce

val ues of the S coun a}sm&ca&ﬂtmhla zero in a prelim nary g ep
shown as in Bl ock 271SC§ lntm&ofdf:‘?}%g a mm“mc tWﬂhwjmdtlco&}ﬁem s
descri bed | ater, m Iéefplhmymbdh(m ed¢€spblanﬁ§rent '
di fference exce%ls thmrtm)lkeeu& fo[ 1s lomt fllibs gure
15B answers YES and t !ég"éb‘dnti EﬁlguﬁCM$ sy 'g qxa:dple,a“rq é “
280. Thus, a sequencanﬁf c;aﬁhelsatldeycesh Ola‘cedt gllacnemm éfsvub

1 4.

result in a continuou®”wisée PBW‘HO&MAC@@ td,, ap nd| nao
to the signal . S%nbl ndMAGL,.. vﬁg{ra?eas din, Bigyrs d4 fofSestteabn l4|dmdmat ﬁ Ojen t he
cor r espondi ng cou gh@eamgdxr:awh BIScKZSh O Fl,1 e| t her case, and 3 .

i ndi cat edgyn Bl ock 2g¢ - 4] b gxcerds tragevions SREmu . um ﬂ“’sﬁpk DRGSRV if this 5
correspondkng to t heofe@p myq lsgimyfeg o Figeeil SB ‘ﬁ%ﬂg rgle first qztlter;@ressed2 _
In the illustraped c&bel; 29 Daksvrs i I‘"d-g ﬁ‘*ﬂéﬂuﬂx& ﬁjhc t _
so if thegval ue of SPeC a%tﬂdttemﬁmdns f es Eest@st:ﬂyr mdhc&tqe °f f'bck
284 answers.-NO and . le‘?é; rfd‘ ﬁtged cm»ﬁ:binagﬁ f5t gig; konﬂﬂﬁtuoﬂ' e 30
process 't hen, contl nues, thé4 sﬂtin Etgn&em&(ﬂrgﬁw 2’7@5 PrEviously
however, al | t he PF svdldreuffts‘l@éﬁ }ﬁ lmtmuan,gu _ g'gla‘

pr ocessed, the %est éﬁ};ﬂ the ngSiganichotnbRiaidy %‘%55 hen s“b&cmﬂy}irasm@,ﬁin; -
i ndi cated at Bl ock 28 fft féﬁ‘{fst 18 EHG cmrrﬂzrdzs@ %‘Zgg B.chhevpiréviously 55 35

now be descri bed i nthaagdad, 4 ge ¢ 1 90GhingWaVE re. 11C,
there is illus rate l"tc é94stl" ﬁroaa‘ssg,etpl\%gge? ﬁe@v@mwﬁ?&ﬁ;&}f@j ni on .
et

with the val ues of &6 counters . it derghe hsttSismlpbxﬁMhaléﬁ aprocess
to determ ne which mtatge @eng

h:aplermngurswm Trel at I
to each other in s *V@daa/&t)dn %TE:’%F %t 3¢omoné%,8§@h,£ ﬂa%‘ een - QH .
function of the. posﬂs (Eﬂamihmoelogsaﬁugnc: l‘ﬂ"; ngaitw gdl

djchnt be

rel ati onship desi raﬁ, kS ti' flueach emmters Ry h&gatgﬁe ;'8 th%féwmatlx;a
recal l ed that the sa;deﬁsig?gﬁﬁbﬁﬁ&@ forgy hge,gmhe:ammgbu:ct]&;nér 3_?@5 mmre 45

a

defined in the pr e\}'i'cb‘?‘sedpn vleLsghtiRRg o thr o';?%‘t“rfatletﬁe Fithal E'I(Qt:b!i %bﬁ?al ned

t he ) . _ b this cage, the process is the -Almber of st¥bl e
di spl acenent s pr| orggsft&l,ﬂ%tﬁt s Htﬂioéceﬁqa%%m - Q‘Et%% S%tmtvbﬂhl n
Fi gure 15C and referFleuire 10.i.n 9 ’@EB‘eéstBMd nfigjles
conpari ¥t he adj ar&q Fflp’aweva, afxllr&ﬂﬂdé@ﬂpﬁxgﬁrgqgters to determ e THREPd

M ni mum cont gt s ar SHencessef] labdrmmsmmw@’fli s rg%;rllﬂ thaeaasoNds to
a new maxi mum count Ivrahiebr%r | at43 sequence gcehl??lf }éﬁll}emfI\Mmadj acertt ‘

50

sequence count ers ! scaph cepmsfic Hon ‘i? A elnnahlltheeajmeﬂla&,g |n t.he
sequence are proc § qg gduntesSa £6 rﬁlc:ormto |t ’§ he o
maxi mum nunbey of f; p e"§ hne. fﬂaqepd]ﬁﬁ-e ‘%?'i‘r{‘ © Sy

i medi at e sequencmcreQSesb. il t[ﬁ gf ke valug of MClde b'ﬂtbd nues

fromFigure 15B a ugecelBone of theldispla “c"tq%ntﬁtrSCSHoﬂ e@?@rﬁi ‘acerrEmt
pair (SIG 1 and ‘EJ(‘"%P pondiag |t<n619i raéi%ﬁﬁ’e le§

d
respectively. Thus t §t’°"ﬁﬁl}9até§mlu@abﬁe E&rg '}}S‘g emmeqtesmnd to
di spl acenents [ERR] . and [ERR], since by conventl%nf (&')é% ﬁﬁeh‘&’é’w@unt er,

| i ke the displacenment, is r_eferenced to the first of the two signals. 15
Then, as-indicated in Block 290, the m ninmum count in the adjacent counters
15 (I\/AC) is deternmined fromthe corresponding adj acent sequence counters
SC(SI*G |)-and SC(SIG2). Here the synbol (MNF) is understood by those in

t he



conputer programmng art to nean the m ni mum of those values included in
t he parenthesis V\/nl ch follows this synbol. Thus, for exarrpl e, if at
Sequence 14 - —e-
is one set of table displacenments in the sequence i ndi cat ed for

di'sphacenment [ERR] and none indicated 20 in the sequence [ERR],.

_3\/ ;vof MAC determined as indicated in Bl ock 290 is "“0", which is _
in |ﬁ)at ed in Figure 14 for Sequeg §4 under t he col um Iabel | ed [-ERR] 25
Then db e E i B — % Q mde—to\see if
this ﬂag\pecu aﬂliiue“%%@tfé@g in HAAGr eXNWSlahqilxd riurﬂ—e’onm 2+v‘Q—4For the first

~the initigl Qé',ﬁlr,fﬁ" zetq yalue) fpr Ypes™s 809 al - MC val ue,
MC=MBC, tshlﬂalﬁt asie.. uﬁﬂiéa ﬁ%ﬁ’: I?(‘g{s e’%i amrs\ae vﬁn asrfewﬁ: Cesss continues

di rect |y topsitléred tles‘sgarmdpcﬁged 1601 mddde - considepAtivak n24y6b¢ asebeter mne if St G2
correspon?fée’t”ﬂ“'t%l?"atéf’cf"ﬁ‘ie dana f°&6¥ﬂb¥sﬁat | on tbo be 30 conS| dered. This | ast
signal co HIUBLEALGS 34 ezised d| scussed el N
eane. § clsBELl el e e T e

t est, theessemsMErcoméubustsequﬁbeaonu tmuﬂlyemﬁ&:‘dxsplabémamnbt ﬂU&slby u datr ng: Sl GL

to the pr@?ﬂ@lﬂ?de\ég{,e j‘fd s¢ naﬁts@éﬁt Tahes WhBhG%«lrQQI? gapshen subse%ent |y
' ncrenent ab erelate er% (ﬁcﬁ thﬁ@ﬁﬁ@atbrﬁelﬁs i ndi cat e
0gk 298may oﬁﬁ&é{é Sjoﬁ'espon ipToht §t@ riaf P reont { hued:

begr nni nguelt. cc&emhd:ﬁgdlsplacbmbirteustuels/thawm~wnatcmd:urwa oBligaksoB&2, of gure 15C
answer ed “?Eé" d'ﬁowgtheswpieemmwtbhaﬂawm C%EWWEIHL?GSP@#M MDsd.s def i ned as

equi val ent . qt ag nA TQEQNEY il ?ﬁé‘s;l}\s f'hen returns to
e best EapT oo Rl Sl ety R SR 3 gk 206

Ref er r i ngtabiliay smchas shben exBioEk 202 muFteguﬁ@ bkberoith Efe:qu@nﬁ@naﬁ WI Il be
seen thatcos Witk aevmmtl@fsceFWhlclLrEccamtabﬂ@' hsmrirseﬁﬂwpar mogg ' 0 so that the

IAC cer R SR R B o e vl v o

case, as preylo SI i sc ssed% ar to F| ure 158 in Block 271, MC has

]
MC 18Ul tanlthedsn G4IMRIPCA ol ln Flgihr € 145 Tinds that
for each 14dj. acent 45 conbl natlon of sequence counters as |nd| cated at
" Sequence 32]4 If thlztét Sls 'g’ ta? Sat%seth@i ?é%@e;mne zgre ghhen the seguence
~ counters HileEag e 355 al E?.s‘ieﬁéd !itrﬁi Yok e is "
- resgoti ngodgrbnbhlgh luaaim IH@ |z6k&s, acti6f dvlﬂ dnBughhe rg(ght hand.

.. one-thi rctefo'fen@s beeanmztdslﬂ d¢iBajypractice, the mmlmumagrebermhsqmneqsess s the
| ool el e SES EERIT ST Sl (e oo ehoun
o inBlock isRGhe farimu @heH 0:by.-stiarting
 AUTGEONE tess. mdrn@ltedaﬁ Btbclaeﬁoﬂhﬁalh iidatenif et r:m edarteén dtabld fequencds Ut §at €d i n

Fi gure 17havq been hmewéted ssh that t!istﬁrsatqueqqqnqu eenikbeldivid¢dintgaquence 10 or. 11,

t here. arée?f(ﬁﬂ?f%h ﬂg%& h whichyidlgs adi acent, the
fi.nal valpigeko dré: '.t-' uld be det fn&gﬁ%f %Eoﬁ&n&d@fﬁu rﬂhmﬁhqu rom considering
al | 40he adg&mﬂseqde et @de vemsideppdiforshe malysic Hesg uaateeatmhqm in kg gure 14

t hr ough tzlgrre‘;g%ly g"fflh@égf% eg‘é,fqi!?%&? e"‘m u%&% fn“@ P,m} srm‘g@ are found to
vary bet iy e b B %%ﬂhtﬁ e SRS &a" 38 same adj acent

pai r contto builda stable @i N st abl e as s illustrated 60.for Sequences 15
t hr digh 18, Thereaften) vem@ﬂ oBs.ctbe @rasess sdntinues bsninhregentingriagow| so icr eases

siml arl y'co g:ﬁﬁ tfge glc‘ﬁiﬁw&km%ﬁowgﬁwmre 14§%h1t:?:fog£ exanpl e, I-f- I n

_ Sequence r}gﬁcgte d, MC takes on a
new val Ueegtoeq @a{xo: cérmeritheoumm taisidakdt he m ni ma of the adj acent-
ts finue t 1&st ble
e g **'“" e TE msice thit vimim Sonéleih by P50 N0 18

, at leas s
1, 539, 378nd|cated to Block 312 whea:'i ttahe defl":fusttnae?lh:)ﬁ?lgesr:::ts of tzf cﬁﬁ?mmm&disERR] as i nd' cat ed
in MAC cdlhisrdeBnitierbie Hétemhided froBh vagings sequ@nck. coum&pes:wﬂl\belegplauﬂdus a nori4gero
val 8¢ foﬂactﬁrc:tgpyo %‘136‘ a'{zne anﬁ‘”{: Hafle hle znne defg jéi!ﬁ' ?3 £ dislagtugli spl sicenent
sequence, T aw.fﬁ e.u‘.‘tc% gr%qfe%‘ff%%? & 5.@5&@3‘%@ 5. stable
~zone. I—b\sauerzoneasa.me\mma fleckaing 6:ehbR20nesE gip Zohe. NOYES) ehefurther 5
'con5| dere'drfhlhmr%f hip gaprzon: ,.m%ubmmatﬂvﬁ@mmwenatqwﬁé With be used in
det & mi niffg g&frrﬁanm‘”%% ﬁr@wmgmsﬂ SRR ustomt es the
detail ed aﬁalmswm ssUsdichtddiin rdek@mesetaﬁ:pccﬁy emaﬁr wal |y determne
‘zones of  naingpt the sxypericss. nsmhetd:bhei zage @re dta;nbﬂ"fei:urdn’rwethlzo - anal yzed.
These zoﬂé@"eﬁﬁ?"%é"’h&‘ #vigdiegfprbin, Blopkod®, {stthemanglyeeds fThp ralysisd contain an 10
essentially contiguous sequence of subst antially stable displacenents for
at least two related pairs of signals, and those unstable zones ‘which are
in the gaps between the stable zones. Further, the process determnes that
~such a stable zone has t-he sane rel ated di spl acements in .each sequence such
that the displacenents 15 may be considered to correspond for di p

_cenput ational -purpeses. In particular, -15



such correspondi ng di spl acenents usually have a comon curve or signal

source, which allows these displacenents to be related to each other in a

spati al -sense—Fhe—process—dest-ghatet—here—as—AITAZONE" wi || be di scussed

once in general terms as shown in Figure 16 and then in programming terms,

as shown in 20 Figure 17. This process bei ngs, as shown in Figure 16, -

by testing a nmeasure of 20 stabi lity such as shown at Bl ock 302. This test 3
may be performas in any manner consi stent vylsbgl previ ous process whi ch

records st aBiki / histories of  tuo-or NPLS

However, in this di smngtsssondlwttmnsﬁlwlklm Wslrl beetiscuspdd in detelhm rggard émf‘yurfﬂhks

previ ous| y descri bed B ﬁ"@ lseldﬁé[nrcgstl% &eqw s Z%}%E uences N
the paraneter MC and jctgm Atg‘imyhataﬁtese irPBlo staBle Z0ng W €
25 14. |f the stsabil ilbyg etnesgh tshlmm This Hihzmkt}&ﬁZnayrsdrtczamebcatddan Ba:tck B¥ayt one

zone of adjacent st alieénigg 'I*R“SStﬂb?Z@ﬂ Fhlsw&b?@“etbhees fiRgth g gounters

cont i nues as shown w@@f@ﬁ B R m‘mgg:m"é.ﬁﬁé W Sedarone

is testedgto see if thaotaNgod 80 eration inQ@b&eHEAY Bndi@isbe di vi d I nto
separ ate zones, l®ach of 'ﬂMsldchnmmnmrawssxsmd@ thin BIgck 336 ndbeeltdmflﬂv stable 10

anal yzed. In actual [FOBE{Si%® 'f“idh éP B(B‘?Ckégdﬁ q disio a'a
e o gne shou o T o R T R
correlation interval Sreab&deﬁm s@ emu)t arafyz@l Bift @i Kt cdséads aamvluelambla‘ oe.

sequences be rebervedAltes deslvmltheswomecqnt!nvqﬁﬁmde% tpdHn fBhgcki H@ with,the 3%“abl e 15
zone. Therefore, the ‘ig?“‘” Incge "Bi“li‘ékc%“ﬁ‘ﬂul%gl?f‘d” Kt i f

at |east fourteen stabl 4f SHOUSRERS tse vmeaemyaesemhmﬁckmcam@aa t he

first ten sequences CcisUhdicHos tnhtvheckexthlutmasbep hapxecess)bmmamsttomlecktﬁm :
Usual Iy this isZhot ttRgt 88 v'awén/ t"ﬁ d°c§ seq cl iged |F|°
Bl ock 306, where it vgid) 2§ nﬁt e l}n ;cihgg?ge

40 nunber of sequacxeaem rSQHﬂie ejuenk evﬂﬁc ayﬁlfeno etabm

stated above, for 40wsidbstdetermiakd. ttw%q @ggﬂpw Etablorltleleﬁtqtbﬁlﬁswbhvézlebre this

ni ni num nunber &1 ght 'EHFNEKE is 2
Ter ot " hecprocdss BATULAAE Sk A g nt i o Ul AT
conti nuatjon of addi tthBrade, theGtabRGequehees latd dodt slaersd aetafaheuns%le zone.

Thereafter, as ip all . cé@e&dsvma otc@!p;f‘yké eegspronti é‘h%‘ﬂ VaRd ous
zone counters ué@d P'yéﬁéﬂf‘h ayqa5nas i 83“’ ?'Pdp%{%?p EG";?C“ ang fhe 30
| ast stabﬁ' ity indica Icm ﬁSnd:&@édCﬁtlﬁgckaMEﬂqu 816 a £ ﬂaewecunmdfésgwle 14,
this coul Correspondenbmg}SSen’p‘dnyesStk)d)’el sxﬂA’r‘zdiSs epaimarzpnasfo' tltdlnnatoedof n.

Bl ock 250, “the gg g‘b“f“ b 3"3.33* he
next sequénces dbnt “’%‘L@ e %Z;:sﬁn Frstlid i alion 1
50 test |nd| cated in @ocEirgm@a &aetxe.ﬁplt: rtanmqnbmmtmne
| engt h has accunul.at etst Hidmt@na ck 3261w0¢1d3awelf VES ani, apindheseage @nclesabome

process cont | nugs as ﬁ.ﬂ@sfa%cﬁ"w g o rg*ggﬂe%*‘i e

start of a stable ica ock gsanéqfl gg hOhdicSte om vari ous
as WI I

sequence counters freviexl desdiibed in rd to F‘i@teem inl inawmlng shipenceadt | y
real i zed that the st aiible displecephents ritrisf: leﬂf tes%( gtkble Itﬂﬁlf}’c'ee of .
(R bl o Zone g AT e s LB S -
shown in Bl ock 314 | ] &, OPHoFUTGYe, 03 orf mé etasteazro hxéh mdmwu ang hay
stabl e zone i ndi cat esactuatly ecrr. of a precedl ng unstabl e zone or -Zone,

YES, the definition, of, khsjtest ;ﬁlﬁ l”?ﬁﬁ (‘:f"f{ﬁ#fé"’ 7‘?{""{'???? ﬁh E‘f‘""ﬁ‘g‘% | n :
) | N t

1S i Bty on Gl IS ORI LR

as i ndi cawed to I ockcoaﬂiﬁu. g()oveaﬁ)pmrfgrmawe hhies THKEf iﬂeowsttlhﬁcaw mnBlotic 3400Nni Ng

process and subnit tlndlemwclherovaﬂmpy\slzsne i§ preseint thesygpiousise ters are

ndi cat edi n Bl ock 318f.?~fe¢ﬁ?‘f’%f£d§%ﬁhﬁ*3°#f A ARtk

the defingd zongsar e RBWbirk&d ad Bidickidd 344 SIBNEN tiz,m,the 88
whi ch, as indicated isveBippolg 286, ani subsh@renaldaleymwwn'ﬁhet asnla (i/l%élwgh to3e '

1,539, 378 ° . considered for analysns Thus, the ending)

nsge le z c ond t T @gcepss,tq;é oc k
400 will be discussedy Lﬁ ﬁ%téyet frés %ﬁﬁ ??é ﬁﬁi@ t:t?f@ A o the
Subsequent sequepCes Ry sigaalé usauen “Hee eermeatsaug:heeﬁquences to 60

accunul ate such that thdntaese¢ase, bk predesschs |lrrd143tederk3t9©|4346|dnﬂr$s §lh=ata stable ZSl!‘ebI e

zone is 5 long et regensatt e\jphereghlag,
i ndi cated in Block 33, tyl‘f‘ﬁgnﬁedé? VB¢ rg;sw'e Hhsls E" "gersr ?&‘Bl%ﬁl@hi%oeth%(i&@
This may be dongsby rieswiniiftédgfot hfbsﬂmemtaaalgs:sassom at. ed wWth a stable 65

sequence to the values corresponding to the start of a new stabl e zone. The
previous part of the stable zone is then defined and divided out -or renoved
for consideration in a subsequent, analysis. 10 - This definition
process is indicated in Block 336 where the end of the stable 10 zone is
specified. As discussed.in regard to Bl ock 318, the division or renoval
con5|ders.the Iag characterlstlcs of the detern1nat|on process used in

o o v ™I>IL 0l ~NA



renoved and subsequently anal yzed but in this case, as a divided stable
zone. 15 After analysis, the process continues as indicated in Bl ock
310w th th
continuing then with the next sequence ‘as indicated at Block 250. 1f, for
subsequent sequences, the stability test shown in Block 302 of Figure 16
indi cates that the stability has been lost, the process branches to Bl ock
$20.1o0 20 . test the previ ouiy i ndi cat ed stability history to see if a
. .a%gLn cannnnnn Innn 20 _enouqg 5 9(’13 ﬁp cansidered as. a st.able iibnb.ahad
occurred: . sﬂﬁfnarytth&l Ttl&ﬁiutdlﬁlﬂicQﬁi&di:térﬁurﬁh@rﬂlﬁro%@cMﬁidEnd tgiswer NO and the
process lgeath of omnemhenetsremd!ecameednEléfxrﬂewlansmowmbzcmee nature of the
c

sequence ns:Eﬁb (" be det ermi ned.
If she d&ﬁ%ﬁné %Etﬁg&gigﬂgﬂ fe‘ﬁthaﬁéfffo &%éeashbjtéﬁy bejore 25

the m nlwmnsdqadneoe e @f hn oaitdbid drapdp z n acecunul ated.- is then

consi der ed In2g e 50 ex@}'ﬁoiéﬁa‘t}hsqnﬂ @sefelgta'ethz oablqws@nbher words, at this
po ot R Aot e SR AR B e by o o
none Unsﬁfalbzloﬁe 8@% f pE]@$Esuc S ‘afge considered
as part aﬁngt\we tlwbsglatuheofzhrrmneWhetrmllazllown'ﬂleoost exled poriglisthdn 328, the process
conti nuergmp frrln weﬁg %ure |§urb[l:lsltt::? one ? olt’esgt 1S Sequence a

i ndi cat el LA éw, éa&rﬁae \H90 e . oo EhalE 310,

i ndf cat esteps nrraldpdkc 61r0 igite g6lire uﬁﬁ:,ateabgﬂ'p saxﬁoeuxﬂfewﬁmtgatees vvu h enough
sequence'g follo 'rhsﬂoteqr %”aé”hevmn%ew@mr@mm afeoprevibwlypur pose of

anaI ysSi gnd '5{‘3 E %? yences % Fd Qut~as . a gap zone as
ara oy e R HEVGRAER e B B e o 22" fore,
aI 20, t hot elne\nomdon:d Eﬁsermaytuerimtdteta:\uegt nifig diﬂt]tﬁrﬁutiﬂemuﬁiblﬂded)f sm:]uences whi ch

start tHEt PFog ing.\ o the Hestr Eﬁs" Pﬂfu#ferhﬂa zone, as for

exanpl e, §f @i?flﬂ e‘stgw&%ﬁ;e Z{g@ °"° 4326 woul d answer

'YES and thaﬁ\aklmuin @mB6&HE sdgénck asfahéba%};é’ﬁneoccur ring ten
seddencdg. n’agpe i@ bel dfvrdnedroasa lmgQImelmlﬁngCSaM ce46f either sta:hla/oxded 2Mp zone as

i ndi cat °R3 S 4R14g We&sed 40 in regard
RS i L % 3% “:"E%”Basa'*%aa%w e ot oust o
descri bebe nmnlreegﬁseqhehas Eirquy &mﬁdlm therbuarlaﬁlz}iﬂd fcgtlﬁ:equﬂmoaﬁ:eof stable :

di 91 acfit etite | l| auenes aseg srmigna[ablez oney) may be
i ndi cat &fPaggpen rﬁ%{%{?@ f:lmrl%& Tor related
e

-_:,di spI acerreriﬂoa) correspon e a.a rent stabl e zone’ may be
' cat ed- fQQDEath reasmmémtsa[SERR] zondﬁwnarhi)tf[ ERlE]agmnT:kgeazeifmde two or’ m)re

o Ie A5 Jols The3% est”
- |nd| cat e;;;tf?n)[%: %"eﬁéﬁ@ mﬂé‘,’,ﬂf@’ ﬁ?é%&ffﬁ %all‘j}é ‘fét‘% ning if. such
overI appr ngzemn.egstoamecu pﬁwbﬁsl;tmerme cotfien the |oss of
%Ql lit 1U§(MC is trsrvdrazatlstn plhem uo ffor sief, ogw starebdse zone shoul d
i derM E E@? “ae‘;f: en es?@nﬁ% i‘rﬁ n‘gac’;abl e#0zones. Thus,
lf the tMe n. g c4est Buan SABIT n?srre Y&l appi ng zone is
present, thsltmt wasweiingsY BS; dnedinadeg: setuméoe@eme reset as indicated in Block 344
tosllo Ed}h f?ge%t!?tlst qwentl nﬁlic tie@n Féﬁ“‘ﬁﬁlt%BhJsﬁt gf“thete the endl ng of the
Zone j us, tdnﬁui% ﬁﬁi ntg 409 be%é&ué rﬁf\h ng O the

count er sSMBSequates Avteéh tequi sﬁuﬁsé @ndeHREbekt Seattet ectlon of the
55 overIMPpMiq_lonamhahd aszploseflweh mmmeetremamréfter sucha | ong enough to be

congi derdfP Tl tct: ] A C‘B‘Fd Azone negd not
necessary il Lt m AN %%&gfé}hﬁ ‘tiftfst te pond’to theastart
of anot h@inRinR e li@ﬂ&ﬁbn UthisF lcb@edlogtufdi v EWMDﬁihEnﬁ .mrua at ed

'd| spI acembes of levals requited| whish wonld tefulttingh® st indicdted mwsmrgnal s used in

grmnf Hopyevey, ia the inj fl “F"é’ fSftest wapld also answer NO and ny cage, the
AL i S
ended: GhepenSseajucing: the |nherent l.ag, course the process then as

i ndi cat ed "iTnamy eask “ﬁl |eegh teheenzoweuléoemoeqc ylth the ne# ef fect, .renove

t hgozondy %ggfd o : lﬁgﬂ 3 lﬁ% f’gﬁ L\% q: garéi) to Bl ock
ween:thé §gn§ al stl eﬁfse 5&5‘&6&1 ib&@na égﬁids

400 t hi deteftmmed:
1,63 8guse’ 5A -and the differences between. displacements in this @guenpe sudmmary t hen t he

automatr eReAtS AL Qus Sequence gy dIt ¥ of the zone, the
s e AL AL Rl D R B L1 £

fact that stab e zones may be by ot her "stabl e zones ‘to define
zones or groups of sequences -whr ch are then submtted for anal ysis. Stable
: 5 zones nust necessarily be of at least a mninumlength and, if found

to be shorter, 5 are considered to be part of an unstable or gap zone. In
order to avoid extraordinarily long zones of. either the unstable or stable
type, provr s| ons are made to autorratrcally d| VI de zones V\:hl ch have been

. v o o o - o o, o o o ——



along with the beginning of the zone which will follow The just-ended zone

Is then renoved fromthe zoni ng process and submtted for anal ysr S.

Ref erri ng A ’ e -

t he AUTOZO\IE process jUSt descrr bed in regard to Fr gure 16. Correspondr ng

15 steps already discussed in Figure 16 are indicated by the sane C
l

nunbers in Figure 15 17 foll owed by the letter "A". Wiere no corresponding ;
steps are previously indicated, a different_ nunber.i.s used. The process
continues fkam33hat_di scussed above in rekad%B7qo B gure 15C_starting at 33

Bl ock 300A. In the fdisphtenfeatwoikioe nddeatdveiultdh auatmfbnmcmtwpomtmbock 20
301 are consi dered. A‘[h’&?é)hh& rotgesswvn tstaaﬁta@helsbi til‘ ngg&;tfe 1h§;§%%e or

included 20 in the Bé?crﬁg}o%@r‘i‘zion qcinﬂe%&lfé

f
are: M., which gorrespafdity ?&svmcﬂb 40 ahANIEP! thotes lﬁm t@dlﬁlBldi:Bq es ofs
rel ated di spl acerrentmgurenemair nﬁﬂed@inswemmnbth mbltémmalldﬂlﬂ;lemch

corresponds to the MerpﬂmrrglmWﬁévt te% B "§j AMP& g\;ﬁé&‘; H‘Fed as
a separatg zone: 25 tar gy °:r:rf§§wu A e
sequence of ei tldj"er E) ﬁp@n to th &&Qﬂﬂﬁ?@&&terl‘(ﬁ@les e @linimum 10
corresponds to the mumbermfslewalrwnred, lbsE:anaédmva@l ldeqleqmmasaferf@rﬁaa "prhevr ous :

sequence,gand for t Histefinations d °°“F éf et e éfi
CC, whi cIPcorrespon '“msl n Hﬁﬁé’fk{ ggftn%glgé%l duet & Lo
sequences al r eggly fQMB sltm: .mgdrrraemt: Juzqrremo s@onet h Verb;tan seguebleeone30 15

CCis set to 1 to compefrtsatve;rﬁfmecaseoﬂhecsda rrmeta la o definpdhiThis caseabl e
30 di spl acement s; ﬁ i th% fe ?fie}tye‘the ?rg‘gﬁgﬁﬁg’tﬁél %}Spe of
zone. These zone COGg§.k @ﬁA%E&T@Phﬁfn re dlﬁﬂgr@,s dicatedCin CBYbé&k B F oW ng
definitions: CGPE=1 CDDELS paigissigredan unstabl e or_ gap zone; '

h al e eady egﬂa@‘l r t n ounter ZC
80{ ' espongs to da St a;ltr)rld é;oﬁgﬂlqtgtymgcfmep egélf ag ut%lcate ?q! 9?( gfg Eﬁ? 8r%cess then
eterm ne an ontinues to com ne the related displacements now grouped into thls zone as will

35 CODE=3 corresponds destriBed rﬁeg@mﬁ) Blgura i@ phétessMbeltdd ‘FCOMDESTwHdevi ded
out of a long 2ene drginwhi Black 004i Aﬁemﬁ:OMQiﬂ,l em@e-‘be trm'FCh Figufre hewill 25

Referring to Bl ock 3092 fdtIBill‘ﬁﬁﬁéggts g‘ﬁéﬁlgﬁreéjﬂ%gﬁ %’{ Eﬁ’&‘ e@{é}ﬁ’qsgogg%fg "

val ue 'VC,' S tested Y ST B oY b GHGr HEUISIRD
as 40 MCP edoﬁfb[ﬁaﬁéhs, tH&eteﬂaihﬂllE:ﬁed)fwoalﬂyalﬁha'ngES Iaﬂd 3 abtdce$ ywoulthen MC

is |arger t han 30 ACcomBRue tarbuilddhrecsishde zonettyeprpesntios tmﬁloskémﬁea%wwe%es i §0

i ndi cat ed% since in ‘&éﬁé’a%ﬂ mbeF () ?ﬁHﬁe Je enga%at/é‘]ﬁeteh% g%&luﬁd“ ’valgé‘gf never
be I ess than zero. THCShas Sailabed dub At B chéuols B THIGE O BIDY endughlk@difionaD. a
st abl e sequence. Thesefurencsss estatlish t“}mezromsomt ereadasonamhqoatceﬁdthen the sythle 17

to Bl ock 304A viSere %8¢ may amnatgalt m‘eriedtaéslrsgwnt;éweeh gfout of, g mgﬂca 35
sequence is |ong en c%%%,’ﬁt‘ﬂgq"ééteﬁé‘éj E&éﬂteﬁﬁ.@% é’n?afea&m haes.
Dividing a zone nmay eA nEQ Y tet@vedirdne ME IROESC, t Fﬁ.ﬁumd’neﬂket hat
the present stable stdanElHEéunmert, istyeell kinowetaghosp/inthg priogra ecbﬁﬂmne

at |east M. seq@enc thervelups whiethiolow; 1yituls "I‘!‘p?f é 40
agai nst MD+M. as | niﬂgﬁfgw@& h§ oc mB&R,& evgbls t%l m 83 gg%éof%r 11
sequences, this test Oflnmu:ﬁﬁ:e)ﬂmelahto&lﬂﬁmﬂy deﬁthaubletzheeJ stdd?asd, the ln61©atw [ 1

conti nue as i ndi cat e@rteepoetilez:ko jbpwsignd aF-“'s*“hf’ EM@g a
v i zone iy osBRIRS bf S o@m&"ﬂr@ E‘m AT
nunber of |evels redqisntefd bS otiBiHedintRS ﬁodsfj’rﬁ oﬁdﬂﬂOMDﬂB ﬁﬂbﬁdand
answeri ng YES. Howeveis sequencteheamplutetdl alpr slyerdeae

answer NO and t e 55 Theﬁ%? S??:% Alt#)there 1s?§£sta lﬁﬁgstg rﬁ; % 31%

wher e t heecont imui tybe wmb h bSedubl ndQhe pr &ss
current val ue of MC will cohtiueGs aflicel? af Bloc smAtn he next: se uence. In any

case, the processing obeetcthe equ-étymmhetate@nth E?lW\PlOHkt 8, 'rliéRte"@lé»;quence

bl b
as i ndi ca@ed at Bl ockt: r&tttt‘rmre"?ﬁzrr& e mgtir;g il ulbRessed o9
in regard to Figure NbAval.aDn S@Has MGP sbaRbRIE mifdd btdlM muaasn wou
be 60 determn ned beBlee}20Ahd ngi m@Seqﬁlmceaarspbm mbnttest mrél(a@dthe

described in-regard BrECeRY Urbéa“%&ﬂ\s in ﬁ%!eQFPeB caf!‘% e;rge Sﬁ,‘ésgrféiﬂ

di spl acerents i@y thi TR Gt R B el
sequence woul d be ﬁ&&:edet&euadaﬁeaea sarh@ it ethsesfulioe caesibéoarssthSesas

di scussed in regard indic#pdjcamepatds Bhe qﬁht!tlwtyavswﬁgf C(ééisoﬂthsggt : mﬂwmg‘emﬁc&j to
Figure 15C the det e”@%nﬂ‘ﬁnﬁ? Wﬁ lw g@ggﬁgan additional levet to cTn(llpensate
1,539, 378 65 for the lag in determination. I"acement's.woul d ‘be nadegs
and result in a new value for MC. At this point the AUTOZONE process woul d
start again as illustrated in Figure 17 beginning at Bl ock 300A where this
new value for MCis tested as indicated in Block 302A. |If a long zone of -
st abl e di spl acenents has occurred as would be indicated by 5

continually increasing value of MC and MCP, the test indicated in Block
302A of NS Frgure 17 woul d contr nue to answer YES untrl the val ue of NC
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start of a stable zone results in the initialization of both the zone
count er ZC and the continuity counter CC. Thus, as indicated in Block 312A,

- ZC }

conti nU|ty counter CC | ess the minimum 10 nunber of levels required, |ess
an additional level to conpensate for lag in the determ nation. Then the
épntinuity counter CCis set to correspond to this mninmmnunber of |evels
d the additional |evel due to the |ag. Then, as previously discussed and
ted—in Block 3144 heginntdHE 5 srahle zone 15 i opl He'st he

DOSSI bility rrbetfo.tﬂaeqmaty, QCEM@ldSesiﬂlaﬁtH’éﬂéttehaMD+bﬂ.ﬁﬂ @B tdgnst abl e zone 15

and if t rshewmar EOG#wg?aawrs YES mmmga eummtbabbisequenees wsrenow def i ned. Thi's
case woul @ pigRiPE zone counter ZC
bei g |es§g£ﬁf N &%ﬁe Dl S Il ne i Che. oo

i ndi cat edzoné cBinbet Mkhvim i dnaaail\t&ihe I‘i&qdaEﬁ)Lt ¢ magmumSnumbei cat ed i n Bl ock

316A, i n G‘hls zon elb@[eﬁ njun:y counter CC by:subtracting
20 This ‘:’[ﬂ g WP‘Hdthé? FtigEe t he zone gounter

ZC @nd contlx&m. qewre&sroc @&m ieEt 1&@& B1RAviodine pi@cess then
conti nueSadswereblmbtmaumher of elabilt ecjuehicey) tmmmmrmn fe.puqpabde i Nto this zone

as wll b4 g::'eqss egunbxé%l attﬁ%fz 1;%%%%? é{\éfv?frﬁna"ﬁ?%;ess | abel J,ed
COMDI S heon iy YPL‘[% 0 Wﬁﬂﬁg he proces

|Ilt§trat1aaicat6uti%§1§u?rk%31 ¥ contlmtjee 5t Bsoc 10A whi ¢h has been
previ ousl y dé@ewﬂse@he test mdh@mémemockﬁh‘é\ indicatesthapwie previ®isvalke 314A i ndi cat es

that the ik A0 Akl SOV mﬁ%gg o IMnED Al o stable zone
i hvol vi ngm%etfm s Birounis@AG, 1O Bten LA BT ME het dcaaling NCli cat ed woul d
ansaer YESr(ﬁiﬂdlcitbaEthptrmmstabMUﬂleﬂ nidy be presmnmt addilibnttd)tﬁawnb g‘hst he sg abl e zone

by proceefdi‘ gtﬁb IBI“BQ:T@ %%sm F%ﬂgg 3496 &ﬂe@éﬂ“@e@d th§ a | arge nunber

of stabl %8 @%‘i’ﬁ} ‘ih(a th% isf %@'ﬁr ‘has i ncreased

such t hattolz&memg B afl ﬂhélfn ﬂiuﬂfse )éo@ﬂ&‘d db:tdaan theequences to
est2l i shretatad dzaphegnent c@nbmmnmﬂdqrcmam Fm'gguenﬁoesare hllwmttdfle s2abl e 35

d f
i/%ne3gagezﬁt;%ns1 etf)v lcﬁsi eb_ggigge l?tnglklhl:;: ﬁe@ﬁ?e lnghere a sableg out or renovi ng

th@ehuenbd¥ENEE. Thi s prgcess

is indi caatnedleb;taBIe&qhéncag; liuﬁlemgs/b‘etwmxgrals —thes eqtpafeaeorcount ers S€ as

i ndsat ed"lgltTeBhbe'Ih ealraélri r For3®BC, the MAXF
f unct I On’Se qu%lge l{jn SaTl‘ ill i Oﬁttlg %‘%ZWCT t he pr Og’aan‘m ng
art and sg ,@‘ﬁgssotﬁ “sequenéBRX| m ues In thMs

case, eltherTthnese ngvﬁtbuseqfiﬁcvatun&rsSmanidethsmhhmumoménMCm zero ‘whi chever

i s ¥he é I d18YFe ugherp, inghe same ¢ r1:6186350f t he

autormucan%, et E%tfgg%&eﬁs‘%% SRR o correopondi ng
“to CODE= Hus fas Sk A€l exampteia\88queicdS] 5O alk the &m@ﬁ&aﬁa 45 . conti nues
then by setctang qmﬂ@c?ma@@mtt@f‘o’mludwmm&lnek34é 45 sequences

fro the ol lfﬁsg‘}g hi vesase, gﬁ%‘%ﬁg@ the taP%gﬂj’sf;ow % i ned zone
W O R G hbbdl Bandssad bR MEPOCess and this

sequence xﬂﬁoﬂpécmtpedsa&s fqmthvnﬁmsalqyerdeskagra COdd) ct &d then Bl ock 310A. The

next sequEFER sgREncy. élthan raSt i k@Ae he 300A and 50

_the%tab?ﬁ,f e"f“g‘%‘@a& R%fq%’ ined apd analyzs fmw Mty 4 his test

w |l answekt ecause ess t 1an or, equa to Its previous

val ue MCP add. rb\hew nd)c:efssmwagam ¢mrﬂlgumje4,a$qumchscxdt<b&wlaaemﬁts)ck 320A. \Wen

the |OSS c(9l§l‘en| esa eﬁialésnelq?arﬁlb (ériaocqu i.e.,i 3?;‘3 ‘efggst;g € previous
seqdnce st il e SE a%emﬁﬁ.ﬁt R Afy«{gsm REnte Haich" (i ni um nugber of

55 - sequemmaﬁ:r nts'ﬁ‘bﬂtﬁatdighz&bmmaattioﬁMh& by testing the
previ ous ngsemménaam s:nf Gp%b!n@t@nmea nnlyts qomn@erm ga¢hum nunber M., as
i ndi ate =\ hi s = “H@st

Wi | P answsrarenie ‘(‘iﬂ?& EQS%?;E\M rnaﬁ& segéj?ﬂ Gk 324 in

Fi gure 17F1gdﬂerl«e onmjacbdtmsptaedmtstmt cmndcxed pmdtc@séqmenalyamml nat i on of the
tests md‘iﬁ?ﬁi G°‘F"rﬁ°'B(I‘;‘;6¥9 t%lgdmntmum S el Thus

T €} OUS| it S ha S ehbore fecis B AR AR «it‘é’tﬁtb%b i gang 60 or

unst abl e (gOfRE valié: dndand Bdximbm csranteucﬂ infhilirtieth y tidt B/ea vmuscases occurs, the
‘test i ndlrcaastredn saivq)ladleaestheneromrmﬁmqtlwcmuimlehav@@rﬂasepalhef current maxi num
count MCstaRl ﬁfn xen gmeplS i m nunber \epded & LRwarr ant di vi si on, MD,

I ta
Of NE Pl UBfikdd GreGnilio s U OrUANEBle fine] i e Aot al Asevel to
conpensate 65 for the lag in deternlnatlon
65 34 S 1,539, 378

34 I f the former quantlty CC-I\/C, IS Iess than the latter, MD+M.+l, the
test shown in Block 324 answers YES, indicating a |arge nunber of sequences
were present and that the sequence was a gap zone. This- is indicated by

- assi gni-ng CODE=l -as shown in Bl ock-330A—-This zone is then further



5 Bl ock 318A by defining the nunber of sequences in the zone as
indicated in the 5 zone counter ZC, which in this divided zone, is equal

to the ed fromthe continuity

counter CC by subtracting this MD value, as also illustrated in Bl ock 318A.

The processwoul d then continue as previously discussed to Block 400A to - .
process this zone. 10 Returning now to Block 324 of Figure 17, if KD
the test indicated in this -bleck 10 ansvvers % ‘the:.nunber of stable

sequences presel is either small: | e  absPBe s

was too short to be geqmaicebeﬁm:ﬁ@badz/maemtamamesmeadmbaanmmtlmsdnyded

begun. The process thlus conti nues to next sequence aftecrt pcr [n;m

the continuity count: 'Eiézéség‘gfrgoﬁ? efdfi‘g‘b ‘E‘g ‘\J%’}Fﬁ 5:%1 is of at
indicated in Blgck 3 mm:mum length defines the end. of this stable zone. If this sequence is not 5

15 1 f, however, t he toagtndupltipeaviseds am nBHomicoB@dEAboth diheartelatedistahle sedyences

previ ous val ue of %ﬁ?{?@t%‘? eersens wOPcongidercibens Fedieness #a/Pad of H8 YBFARIFum
nunber of, sequences , t 1d B 1£Ue%ﬂ§§re%ﬁ'ﬁd f¥es as
i ndi cat ed” i n Bl gok 3dfgh Wh “°2’§én”£§§3‘e‘f§£a@a%‘§£§i§ B e b oy bores of MO
not equal ling 20 betz/eernothp rsthblcazoess. Whan thet mmrbespétﬁqee@emesthmpbéow esent
in additign to the oﬁ’éa‘f‘eg1 ; the “‘ATI%O “thE{rhn'i“%P%&'v‘qeﬂ Iptq; L0 BFR FONGSY, 8MG AYYE 1S

i ndi cat e®in Bl ock 34 dlca‘l‘é’fc g\bd@ﬂQdeﬂﬁlegngﬁtZSﬁé isithuhisGthiRed ash gebupak 344A
are reset. Thisjsall O\S&cts@&’fﬁ\dloﬁfs&mﬁ&é ¥ae tdlaoed daspthcem s/classifyrthoéontietiensantier 15
stabl e zones. Thus, dstetnfinesthe gesitiontoft e@amwentcﬂas glsﬂ‘ @P“ttcemh’éi“é?“él'%ng
with all of the ind ﬁaﬁg ;131??{: Wﬁfﬁw W1l e lnscr foc% Fd?c%blmg -25
rel ated displacenent ¢ r&ﬂxce 151Ubﬁt 4mg &Uklatidrship
illustrated 25put seweexouh olomowswatdelnegdneﬂemewqcbssnmwﬁt@drel vd tq tbel 20

Consi der, for ‘exanpl @osit S&qi“ﬁ'ﬂ cbdigplagements yhick ma FR0 BECUSHI e
| %'m é;% fed'q %?%éﬂﬁ%

sequence between Si g j"tﬂ dlr;gerert‘:;ﬁtab K6\t €thd Zzond et
anot her stable seque@ﬁﬁ.sloas inladé dGicbeeh osman -tHeto thiogglappe ent
on 30 Fi gues 14Z¢mtthcm‘rwnm} l:.aebcmmmm Ithelf%g‘g{?ﬁ%g“@%se
Simlarly, for 307" e gb $§ S80S
term nated but a staIB‘f;,sétL.i’s"eli!utsar?gne1 o1 02 4 's*a rteea

not | ess ?han MCP and l\/m(ﬁrewously Xisctlsﬁdj ehdncthe (bbhtholess ddsyiaeedse omfsatmihe '

resetting of thaoseq fé?"e Itsin gae °%Vﬁ'éltﬁa ‘ﬁnt 30
al so indicated by thg® sf@ 9 g ¢ ﬁﬁ}: %?oj S“ ’f
colum 3% separated ?ﬂh’o Re bcﬂ'@lfdl dol’rB@onds 4126lldp E‘dftlha: &Ius
corresponds to the- OISll nmb thpabmaldanpbstnbdowmpada @his callapsd lmprbethe weight L
corresponds - to 8he rg W§Waf‘%ﬂ“ntt¥?@W“§?TWWF@°¥‘ﬁs the gbilityce 35
15, all the SC countef S 'é' l &%"éﬂ s collapee ool Bercblbs 69 Udkiridl ol @e! L0
"0" as indicated i n Bidekersdst ol aipler véit Ppad tool whereé\a‘at:lepalt &fsdppobgw,g for.
the above case, as i padscat edenendeBﬂDeﬂtlp@tt Ans W ancasurgdhbetgeen

O

defined as indié@ated" "n‘°BP§>‘E “5‘ .s feh’gj £ ‘ammgu“‘gfﬁ@ﬂ e?"&sﬁ%hlfust 40

ended is then rermvetﬁ,ff r% pt&ﬂlﬁdld’lﬁldtl @aclkll the MCP+
1 which conpensat es fpads Jrhm (gx;ewstg Ehncberelhel? wa&n’ﬂlerd?%:%lt isrpgef@ged that'atherf or

t he current sequence.testiRgmacgdo ge W‘B B Tesqit.

soon the's”* iy A (O PR ) B o

The process W || themplanaritd-err60 The fdoties that &plaing ti emtinehdsbean ms

Bl ock 310A, and ret umnregnrtiho ﬂgerer@xtn Qf% Uh@eppelarﬁ tP lS

con 1 U0 F e 54, e L G BT T
conbi nat i @n, of é?gna nreaddr&l & W tﬁls Chidtues. b. teristic ﬂ yad'i or Adr! y
t he sanme di spl acenentmdrs spemﬁczdat edharactmsnc displadementi rafid, azolémtbe iexplainegbine.

50 If this is the cadegardgtod gf{é‘f‘?é? di.j nce %0 ot ey i SndeX nted
|
(o 1 ndi coger he sgumbap, (RS ARTAR A, el fetruéi?ﬁh@aﬂﬂs"ee smeds
conbi nati on. Wien al Ipt lf&atmphaﬁymﬁttﬁ a.erdapm fatureis atmaplamhﬁve o
been thus consi der ed,themptr ssehetfiectrodesaod 4S®h|dsteetdhp&ﬂ@d= attdleéazehdmt

possi bly rel ated SC. Cpht cquently, d:" °l?‘e'l°éf PB EP’ % °rfte “‘S;g:ys‘;‘:
correspondi ng diggpl a(giﬁgﬁgﬁes;; W% ﬂ%zé\_z&: é’Becau ofCtQ 60

exanpl e, to define a f@@aevoukdrbet dxpectédnol dpp ¢aedt Ersteodel I (snstthtafl ng pad;wgar e

14, only adjacent di sipmeemaﬁb@e\ﬂe »laneo i ls‘aFRf Y .

adj acent counters werZel %ﬂ(ﬁ%"r ’Ctr}ﬁg"‘@agﬁ%sj %@f%ﬁgr Fetiod ?ﬁdea re

of such rel at ed6§0unfoﬁ£§xpe qual —z€ d%gfieein 11§, aqheehuot-hya_m ni rrum 65
was conpared with the previ ous maxi mum 60 for such val ues and the maxinmum
of all such mninmuns thereby derived. This nmaxi num val ue indi cates the
nunmber of sequences which have a related pair of stable displacenents. Wen .
t hi s maxi mum val ue exceeds a mninmumlength for a stable zone, it 65

defines the end of a prior unstable zone. Wen the | ength exceeds the

nunber of 65 35 1 539 378
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out. Tests for a decrease in the maxi mumvalue are used to detect an
instability in the | ongest sequence of related stable displacenents and, if
this sequence is of at -5 | east—m-ni-num- nnr‘lf h r‘|F\fI nes the F\I"Id Of Thl S
stable zone. If this sequence is not 5 long enough provi si ons are ‘made to
- gonsider both other related stable sequences or, if none-are present, to
i consi der these sequences as part of an unstable sequence. For sequences
4 ere no given pair of stable displacenents are found for 10 -enough
Sedfences  these sequences arel3¥8@bed into unstable or gap z#mes., 10

bet ween t heuskakt &f mnﬁ&tmy\pg@ °5ﬁ§‘fﬂ§iggge“?f‘h§ ?&W‘?Q%v%ﬁl 4 fthese gap zones

exceed thﬁaelm‘ﬂ&rex pdetedpositigh FQ ButCi fear Whéh theWo AR c# %s one zone is:
aut onat i 'a¢°lﬂy OGPQﬁltdéw agiwal pasitio oDthe f¢nture vbich mmhgmdj sthhke or gap zones is

thep sub e 1s hﬁ;‘o:hi "0" F‘d@@ tily apiiecthe exnetiedie the rel at ed
di spI ace gtsd d|§t F; L ﬁfg é‘s‘in é}l’?ﬁﬁﬁ% t heS position of
. the dom p@nt cl ass. e d| spl acerrent conbl nation an assification -

processes vBinde dmptucdnmenckese:mttha&lsl determieédiather. fRah e disighcronVot 0 Fi gure 18 there
i %E s galeulgted: frai the dgpleomrees pBrdilling the spl acements to
prd uce %tg TS ﬂ‘é"éfh B 3 #SaE PEANMh8) petweenl@hree or nore
signals. In general the procesy, -8, oriented relative to the 20 pogjtion
of the tadl . Sequences of di spl acements which may. have been previ ous*ﬂ/
defined as fromeither a stabPedsrdunst abl.e zone are usual | y processed as
one sanploahsl! e Byz, e b&omee di pmeter tool -is rotating throughout the zone,
provi sions are nade to determne the average position of the tool .
throughout the 25 zone to @empshsate each conbination of displacenents
r Bheir resulting. angul ar Z‘S“r_er_ag‘ronshl p.so that-the zone i% processed
as if the tool was positioned (at dT average position.. This conpensation
adds furwlier m’alobe higandnd egs disglaafnemrmtnanal ysis of the . . : zone. As
previously . Tggan, ?}%Pétz pIHECeR bAtw ?RBIt’eeZixsnddeﬁtpa%redaplewmar n operating 30
condi t i og{,go,ggj/ f?aé’éi‘ﬂr'tg RSaT AR 1§ Ds—grePRAIEY SB8ht act positi on
agai nst the 30 borehole wall and floating toward the center of the hole.
Usd@l Iy, this floatingEpa@hididHd phd=-e top Gadeapf the hele. The
di spl acenent of this pad fromthe top side of the borehole wall corr. sponds

to a par@f rse.dl 4289 ?ﬁee }9@‘1 akrutwaeu PeDEi™t t he top and
opoes i AR L R R e 55 "6 e

t ool presgurags)dommredaggﬂaﬁe @helDoUAEa vhpabloushaetes the' abilfty 35
-t 0. 25ui ntttlitt apposieg pah(zsindaguna Bmaotlts m'l'tbeslt;nlec tseletermlkwds coR¥ apse may be

" detect ed® e&%ﬁ%“f‘ taingd frogpth & T £ with the
four-pa@i)daequ ﬁ@@%&ﬁ%@f‘%@% ﬁ%@fﬂ ng %xa B@mtﬁa ?e,ndently cal i per ed.

I n sone abskgng the ddtaamatoemmndisgtfoedodmtlﬂmhnd@electmgh‘e ldrggst and downsi de pads

may30be | dgy Fhaﬁmf“ﬁ tﬂé’rﬂ lfrde other Bds, inplying
Thi's colhag é e Bree e yqﬁ#p@eaf‘tﬁrr@wr i erenca i
cal i peerdaaw Suc ueagmern ebbeﬁt@geazﬂe Ha&dveant Aligte Hoﬂ:sfnaCt all the pads
are_i n cdorrpargl halgsthut whereltbe ebayk ealiper Icolla”ﬁkweccmﬁmpe is present tgef erred that

ot h¥r te'§?9§“r5‘e a@rSthteeré? aptagres and a geqmedrqal meangdismster GMBS ent 35 45

may be used or mor
It has b8eRdlrEng gqpe%24ﬂ'a§&)i4%cﬁ1'€?eﬁ§§xo%§§2&ie?41?éi’ad%§hli}> signal s obt ai ned
45 from&nfe!:pbadimggo pa eenewtb Pachxhiedeired gfaﬁdteelmsuhe hytis frequently -
exhi bit cenyd e@fﬂotsht ti‘F é#@tdi Ot'lfh hgpmputechdys characteristic
~ has*beerf™i iﬁgﬂ "}tj&\;d‘;% tlg@ §an §E wee app‘ears to
happen i's rd}q’o rhhﬁa Jtnataeae fromjts
posrtromndeequntaedthkrﬁm ohB, ,bor eh o e ‘wal | to the 50 waII In ot her words,

: the ef f e trﬁr@{fﬁ pqatey fprslliptieal é@‘Fsr'e’:Y‘p@ﬁdmtf@P?W@gﬁMQamdy 50 neasured

- di atfet er® @&h&ﬁ&ﬁ%@‘%% ‘fqﬁtﬁ egﬁ.frrﬁ{stbi%tct&urg'a@w&tr Ity “error gyor
nore spesipfaheal Eyor nfay®B Adl@ted 1theSBoréholdl rficlary | |~ now be

- expl ai netd thtngqo arce! m@nﬁil fe@MD ﬂémgmsei@sssed dhoge.r at es Pad 1 as the

fl 0&1 ré{;' ere e te ,ém ndition are regar dgaBsd glgtlllonalﬁl t of the
borhol ere&efm %su tes dﬁ ?e?ﬂéf vﬂl dekd 205 but 55 ERR] Assume
for si rrphisoiewuctrhaguré it Hépbﬁd pn Ofe Mmeéh@nicalr chatastesifiesvof itie t he pl ane of the
paper suf@rtlctlhatilp P@ctmbdésre@f@mf tdstipg pfthel berokale dWeﬂtrP {Eﬁ!ﬂ#’e at the sane

d

e R IR i R S R

the feature appears at- 60 . el ectrode 3 at a depth [ERR] beI ow this
pl ane. Because of the above symmetry, the 60 feature would be expected to
appear at Electrode 1 (on the floating pad) at a distance [ERR] above this
pl ane. Thus, if the distance [ERR] is used in'lieu of the actual [ERR].
di stance to predict the position of the feature at the No. | electrode, the
feature wouId occur at a posrtlon desrgnated [ERR] in Fi gure 23 .Stated in

o, —p— —p—




36 1, 539, 378

36 However, if the floating pad condition is present, the feature woul d not
appear a%—%he—e*eee%ed—eese%eeﬁ—PERRf—but—ﬁeﬂ+d—aeeear when the No. 1

el ectrode was directly opposite the actual position of the feature which is
designated as PA in Figure 23. It can be seen that the position is
substantial |y above the expected 5 position in that the distance [ERR]
is substantially larger in absolute value than_the expected di stance [ERR].
This resul tSi“/the ratio _ERR] being. subsh2337%1 v 1'ess than one.  Since 37

di spl acenents are act:yﬁﬁdayt tfetsgmﬁbamepllaﬂm rortstfamdtthua;adlcbsamelse th p%or

[ERR], these distanc St?él‘ ‘t?df mﬂpﬁé dse sp °P<F€ I 1ing

the 10 al gebrai c oAt ;ﬂz i cessary fo
10 [ERR and [ERR) S&Z?Mkd% A lsrp {Zéf e %ﬁ%‘?

regarded as a di-spl athesnpat isr emnp@tedl andctastecalferoprbsneeeeﬁtltvondlt)f fdepbmmt

a n n n et '
between the [ERR] anEf‘ BEEE é JeR :ﬁd%e?‘%h i c;}‘y‘“% fegree & ‘E%b %%ﬁ%ﬁrlgﬁtpg t he
pl anarit yfequat on - ref to lS p signals' Hekib Jd)fhg regarded as not

[ ERR] _ corresponding to the rpl@loating)pad dnsplacemen@Gm hewotlesﬁsqualiﬁed: an 10

now be seen that f-or foEfurthgr a@tim&é?lﬂvl dtstllt fl@r#fet ithin equal
[ERR] whigh of cour sES 6"{%‘:93 ‘ﬁ‘E ﬂ‘ﬁépws ﬁﬁﬁ %‘% Paj‘ qu’ ‘“8
e e

i nportant 'to note. tha’splsheﬁltaagasm Pl RIp Iy G Elﬂ:htté}lg 10Rk bzﬂ:ﬂs Zi ERR]
in Figure 23) 15 al wa xempl hmerednudrhmsm asraadpdssxblt: irethe fovp-arna Bipmeter

di stance for 25 ¥ illffed aute t i
the di splacenents dethg‘;,fﬁ éﬁg Doeks

t hat

gﬁséz?f? s 10

floating pad and a srgnalndmbﬁeaamsbkm meatraer etaa orndatioh fof tHe@bne is
exanpl e, also B@ing efpmhtm nwwmomdudﬁdt\atm fouodn t heo
0pposi ng pad. Thus, Ea‘#t R ,‘htt ‘ﬁw L 'i“”ﬁi*’ e O T e

di st ance' corr espondi a,fsqr hel}lg 11 '

di stance as cor.respondi Ng(tt m tm@:kf hzmatlt rig q ﬂml:ment to compute a- rotatlon matrix

30 Further in 2®gar deqr “dﬁar‘?f avpragg Bosg]ﬁg%‘f@n‘ﬂﬁ “t%tedtm@ keﬂh@m&a&{l erras .
Nk ﬁb ¢ _

used to: indicate polsly g‘"g Jﬂgeh%ﬁeg WEEeTy Lo fuppletgnest o

di aneter af the boreho 'ehe rStdﬁ 285 sﬁlo@bﬂtﬁﬂtolaﬁﬁ mmyaeg@retsb@mafmmh&wm%e in
truly ellTptical hol e%thopadsnusudlyrpdd No! b Th trtatich exatrix is corarbriently srédom two

col | apse condi 89 on i ¥cireBMitand(RM2 which "‘ayrt’éééﬁﬂ"'@d’ #F aneters often do not 30
agree andga geometrical mean di aneR (i=GVi sed f gy e
accuracy. *Referring g t o Fi gures:24A andcoi(z +§tﬂﬁ1§?£@72 shovmqﬁ% g{aneral

rel ati onshi P correspondt ng to the aw#an(mvmm.eacm(ma(sw ed di(Bgetlpr [ ERR]

and [ERR] i's considered as a side of a right triangl'e and the di agonal -si de'.

| engt h conput ed by 49"  any wel | -known. net hod. Then, using the well-known

rel ati onshi p between the 40 side of a squas e.,am)d its diagonal, a
geonetrical megn side (dianeter) qﬂdﬂe&d paeert e Alllustrates for 35
round hol es that the actual. di aneter eqiioR s=GVD * Bual s either [ERR] or:
[ERR]. Figure 24B il |ystrates for eI i pt| caI hoI es- how the correspondl ng .
GWD may 45 . al so be calculated. - PN

45 O course, it will be appreci at éd that t'he 2gg¥ veb of permSS| ble closure
as well as planarity error.nmay: be Stipret e e rk

nore particularly to the geonetrlcal medr=d
above. The floating pad,cor J:

Govi aied 50 hol cmThetotRe g*;;'tr:%fmftt@nttg‘tﬁ;g P B At ac
optional .=t 40 5@rregoodingodgtied feqiienselinihd 25¢ & theaveRESH

devi ati ons exceed 2C*ButhihrtilizeiRYH anfl RM2 arguas dollgwsil depend upon t he.

: SGV[S found as di scussed

mechani cal characteristics of the partl cukﬁr d er tool. T erfzf ore, the
testing d@®*the borehol e devi atl on,: :act. iy sured di anet € OppOSI ng
cal i per measurenent sindre not - i-l'l ust rat ed here When opti oned, the

floating pad detection tests should det’orhf‘?(@*ﬂml onl'y a 55(Eqntd)i degr ee
of closure error exists before the planarity errors are considéred as :
significant. 145 a swgierefxMamltmwwmﬁoyemémav&téround the pad closest taqs
the top of the hole |sTIhBE'a>F@§i° Ect' flodtingpad tocfind fOinlucqmlammtsumgMI ose
enough to the top ofh Ni‘% P g%g!_e“fs Hﬁﬁ?{fﬁ’ 6?5
necessary for partléblpu@ﬁ ﬂﬁﬁd&@ ﬁvd%'ﬁﬁsfe ost c&% lég'ésp éﬁ or:lels not
confirmed, agasin f urhblgewhere sliesndcbinidal arddnigérfiend &ndaé thah adequate &g QN palis 50
However , if this position is confirned, a displacenent ratio specific to 5

.va' ent ﬂfld and hi ghly

rieesi hol & |



this pad is conmputed and tested for presence of the type of displacenent
exaggeration corresponding both in direction and degree to a floating pad.
If the final test indicates- —S5
di spl acenents related to this pad or S|gnals derived therefronlare
identified and regarded as not 10 . corresponding to the non-floating
s 3 di spl acements and therefore disqualified 10 for further: _processing.
' acenments not disqualified en.conbi ned within each sequence in
pi d it quen

fikeS—f /]

i tangents.each pair requi8kg/only two
related dl_ hmtemmeborwoierw mmmlsmnasbmdaawdudnsm acenment s
possi bl e, l“iﬂﬁl"?‘d es%ﬂ% ole pad.esul't - f or ~€ach sequence. 15.
For exanphgat Zﬁlﬂs gﬁ% t%”%h:s%l %T%éﬁicss orf?fntxe the four-arm
di prst er  inkehe 230 walazsw hick WaIbE § 1dcbr, ifand | 0atisng or for
ot her reasmmm is Rgifret therpgoquftiaeaingdie flbatuy rafl bEgigusdndiditedtahe i ndi cat ed

"conbi ne 8|°§ nex sgt s“h E oce S start& w th the correspondl ng

bl ock i N Biogkiush dsing (S folll ;&a‘%ﬁ{f"é cgpgutet ARt &Y OHPA i ncl i nonetyer
~information -for-th ezonels utedfromthelncllnorreter :
i nf&® mati on nor rral I y i ncI udéﬁ—%:t%ﬁdae*d..round 20 dEadiMpl acemdts in the
di pneter : |nf£r p0| nts of the

?s are

_ nat uioe'l n
i ncl i nomelgy, df ﬁ%}@ gé,f §%¢ %ﬁ ffg y 'ﬁ%ese det ai
wel | - I’IOV\(?NHemdorﬁpdtéd 43Gh kdrzaqusg m erc i EB‘L“ 420, it is

. .cony, n| emnsves NShpud thegproeessbianchesrdiredtly t@ Block 446,cmﬂroas fothei Ng to the
averldg p%‘%F‘P%%@ﬁltfsb‘%d{%?’q'r\‘ﬂﬁtﬁ’étcl@&‘ﬂ’HfB{"éc'Pe E‘E@am}ﬂ@mfr\s nexp5 - sy&h rotation
teChn' ques. &‘Iﬁis% kddicsRAYM BIEPYRV6R FigufL18, 2P BREGLED wﬁ?ﬁﬁ lhilieyf O! | OWi-ng -

equat i onsERray e obtatked! frofhefounpadt digihaér WiEtS the If6llo Ti%nohoo s usually
expressed as an azinuth u o% e of the pads, usually ad. No. 1. The
rotation matrix is convenie ?T‘{;Jsdﬁdrdeﬂ' s two 30 q 7 )ectors Rl\/ll and Rw2

whi gy may beag Glgﬁﬁeﬁsﬁsed in regard to Figure 23, ood clos I b t
(Eq.” 10); plamdty?da Elofegn mdlcatwe of the floatmg pad sltuatlof Both thd eas::ref Wher e [ ERR] and

[ERR] The Pl@‘tfg @ﬂst% % waen sesmlpmesbadn adadhee as [ERR] - and
t he zone 3}1 fu(&g %‘f ‘ &% MDm B. equatlonigfor
r ot gisi. on h’tM@n&I@dﬁm followmgSqu&ﬁ‘&pon |n a given sequenc,ye i nashe zZOne to
t he average position for the zone :40 and vvh| ch utilize RML and: RV are as

.. foll ows [ ERR] - émp= /(o T and [ ERR] _ Eq.
--13) 5 © where x and y a ! a W(, A*nents of tK&-Jéktor. ‘
W 45, The process of detecting a floatl ng pad to find out which di spl acenents

m ght ~posmadatity, BV JAR6ROR disdfstedvbiai3t ‘T DRicARUNEMD adRdRfbd FOT r espond “because
t hey nay Bleckdé¥i H@de\fer,afmbmgnﬁhssgaoblw mé:datéd bynEPUsingdess|that i Nng° pad i s of

D, weis YES nijhe ss| hransh
courge op%reoggo e et (R anduagain ke piee g un% essary in
ver sl 1" i if oé‘é‘m 55 Rib s D) e pidse ! A RRked S MOT e t han
adequat e ih Bld¢k @Pt dhks er@NdSand her test %13 is made tot;locate the pad closestio

1, 539, 378hetop ofthe hole as indicated in Blocks 436 and 438. Th@8nayrbe lorg wng thei t h' t he bor ehol e

] fr he hole, £} f?’@aple | | |
vl s o HERYACH *{éimig%méf e DL BRI, o o) L1 g oot

18, a test Méltlnta mptpaddlemd‘fem mshoulﬂ bte lsoﬂdtemﬁneﬂgn pﬁdxlﬂpﬁanﬁér is desired. If

no such tl(é ts Piaéls @?%ﬁi"e"t essf;gdlcated mrﬁ!‘%}kl ately via Branch
424 4b0 Bl é‘Wrﬁﬂ% Eiﬁ s1d otOptI I's
desired, the leﬂn@@&i‘g&&aﬂ QﬁétoBQafE a.atesﬂgns eitm&eas Indl cated at

- Bl ock 426rochss contimgsiiBrapéh 424eas oir eymusly:dmcusmd EC.may he conput ed nex;t. as

shown in B loeresal theipa h%srfgargtbﬂ Dolg sl Blrg thwelsht of the
tool would tend isplace the e borehole, wall
[ ERR answers YES and a di rEécem\ent ratlo E{ﬁ. for this top pad Jaﬁm&i%athﬁﬁ I cat fsd b y t he
bracket e(Bledkmesme@ﬁbc feiplat¢ientsasdd :43 Ompiitiag tiipladtmeny adtide: of EC i- G
- conpar ed Wﬂfﬁordlff, rent pads,can &légt im[Bable & Fenexample, ifithesusprictedhe GVD conput ed
‘as in Bl ¢¥PHE. ‘H%Ebtg& '6%? BSYET Y GVD, the test answei's NO and
t he process branches di reqjltg(d,tdndgj/@g’kdﬁjm W t hout further 15 floating
pad t esting. ‘However, if- d cl osure: is:-found, the planarity error .is next
5 SBnput edAs PFﬁéJ%’“Slla@Squ lllf'aﬁ torFigdire 3} whapa fgating padiesultgin an &)(pr essi on of
t h | an ﬁjegég%ate isplacements, the exaggeration of displacmeents occursin a specific
e pla n in relation to the suspected pad. The displacement relationship used in -
- computing the displacement. ratio DR ‘is such that the expected exaggeration
produces a DR value much less than 1. However .cases-of DR less than 0.2



EP may be obtained froma four-pad dipneter with the foll ow ng equati on:

[ ERR] (Eq. 7B). 20 As previously discussed
in rega j 00— planarity is often

i ndi cative of the fl oati ng pad S|tuat|on Both the closure and planarity

errors are nore accurately judged when tested in relation to the borehole
dianeter and .in particular, the GVD discussed in regard to Figure 24B. It . {"_’.
I s convenient to conpute GVD at this tine ag shown::i:n Bl oek 426. GWD nay 25 '

be found frim tB% follow ng equatian: 378 7

25 [ ERR] : - probably - mdlcate(rE orrﬂ:lét)lorﬁlaadh aoti ftoating paldeexaégg@uore, Thus, th¢ so
tested agai nst TD petqﬁemdlcaﬁd@\lﬂo NQ whan PR alﬁslzle"cl"ﬁg% (;f& f:;f
planarity is good, ag‘ri‘@ o Lifing, oy aB'éﬁ ?f’é' ip gregenfy A CPRIMUERES !

i ndi cated test aqiswers VAR Gk tRYDR TallsREthRIRIS Bmge, Dbrifinmtng She3ad is ﬂoatdigrmet ly s

to Bl ock 446 since atefsi caestwerngﬁ&ohndsthnonrocpenq)Icoremues to Block 444 where all

pl anarity is poor, nt§ CYMPLH ove tlrther
i ndi cated,in Bl ock 4§ g@% @&éﬁ Ty %ﬁ‘({d Q»%hldr&duﬂ g‘b%nfg tobee

pad cl osest to the t gprtidibatidae hOIe as |n cat ed in BI ocks 436 and 438 Thlm
may be done using the r#i attidmen,bé éé e@wnt @E&’r Prc ou aﬂm (G the

top of the hole. For idsgififation ofitp eé‘g‘“ pad at t %‘Kat I §§§ %gro

orrect: C [ aggera

(or 360) "Pad 1 i thg cF coﬁﬂéﬁ dla riﬁairac easur oE@du teand i f
[ERR] is near [ERR], aﬁ&dxlaamtg thdi eladhapr meksary\td lintilete thc laparity ectemin fuckd, it15
shoul d be al so deterg%ﬂqe'@eﬂ 1;%;@ Mapldmahmgfi?rgg P‘hi“éh ﬁaéruﬁ shoyld b marked o ven
tol erance angle of t 8, nce
o Snou'a' ood Lp P 0t G Ll el e

corr espond| ng t@o fOfpreQKﬁHP @lal co dvenibit@o é(ﬁﬂimel displacahenss: doh‘aipohdmg qoad 20
lies outside of 40 taﬂlacmoﬂlmia:nmentawmr@upevlmal véhqsen‘qéféplm

the test answers NO Whehowingopsl displace ﬂgﬁgﬁﬁg ‘?' gL R °dv“é“a:
previously di scussed :hs a"s;,a, ;@E;ﬂ'ho cin@% paied vxidikﬂftén t_qi-o Qlﬁilqﬁlee
such that the wdfght aa 1ebhepla epagenting meudpla@mdn tvmes etfw

fromthe borehole waldllpmeméls!lé mnay) edeﬂ“& erfor d Tﬁlﬁf@gols‘: atlo
s Comu 2 Tor (! S R RS, Lo e 1

di spl acefsnts used i ResaRiAP Wrlelsh fo et bl@c eﬁfs&hdﬁ@é’dl ohdler ent

pads, and are sB®wn ;l)&mplh' et hnlluc’ngeme ne Iaezallablb frdme tl!m nmﬁg;t&endglggeﬁsr pus is 30
Pad No. 1, the displ kﬂgg? ijplac

orevi ausi B Scubeod SyEorRE T ﬁﬁ‘é’%fﬁﬁ @uaz”z"uaezusa“m Rt is in.

50 exagger at ed. di spl &mrﬁaﬂlt-(ﬁ,mdt’ﬂ'hepﬁiéeﬁgﬂfc s eacmmdbd;asomm@ ina -
speci fic diectidh i nat8logk ﬁiﬂwthdh@ b&s"@ essipdicatedtheralnaf EHASS, 35

rel ationship used in te&rjé ﬁfh Eﬁ@ ?ﬁgl& Q%ohcﬁn Hisfladeh@hust he
expect ed exaggeratlorb,,psfl W6 3h ,uglp A vvever cases

of DR less than 0.2 ~ ,,378
probably indicate mi scorrepaﬁ‘bﬁs demﬁ'oﬁo’td’ﬁl&t Fﬂ Ba&‘%x&&g’er’at ''ons. Thus,
the test” indicayed i nnﬁ@ﬂiﬁvélélﬁn@ltsweﬁadN@Waetbsmeaqualcsrrmt, iexabgeds b or 40
is less than 0.2, comzswg’}?el%‘i%r %ﬂl)sef(ﬂ?%m E%A)se f@? er}f TE as

i ndi cated via Branch ! tH b I

range, confirmng theg f Q%fr’the'fell%gf’lan m__ etaest answer s YES and the _
process continues to’ B ock 444 wher e aII the di spl acement s conmon W th. the
top pad are nul W5fied or renpoved frorkPamy-3t%t ! %ohBi nati on or anal ysis. 45
Thus, for exanple, if gsm%ng Itlﬁ@maﬂlgtegqg,_,msar;dqyﬂﬂwt an@alpaﬁhﬂhl& geometrical

di spI acenants [ ERR] , Rijat agdr dhdnes Nankl lesk itienk F'ranchimayy €ase theer 10
partici pation. . planarity error of l" exceeds 10% of this diameter value. Thus, the test indicated

10 I'n addition, gt HBlogket38 of i gﬂ °F th? [’“o‘ﬂ?if&?’f 'H‘ﬁht Breto
identificgkion 04? aﬁrmme ‘ﬁoﬁ % ﬁse I3S Fi%ﬂé hg [ﬂ'la%rlfg lheftwﬁdaahd 11¢stwmtm:y beso _
possible to correct tne of XIROKG) roatledwdh tasjenrﬂmcls 4é&srgcldamwr ﬁj“{h

floating pad sinply bdspa emevasr wﬁgﬁg% égacclgd‘gg‘;gqg;d gggpgonl ?é,

actual l'y measurggl to ! r 1. is gﬂfﬁ' ltﬁl fdaem ssarys
to elimnate the pl anﬁibht’it x@rdoﬁ{:spo dingSdispha camémsepe ﬁhds tblats pl acerrent s woul d

not necessarlly be nullified but _shoul d ndi cat e -.such a
correction procedure. Finally, - 1(%?-659/@&@&5)@? @ﬁ“ﬁ@‘gﬁ cor respondi ng
di spl acenent s. whi.ch rRMchtécpﬂh a%ﬂixﬁéﬁia& situati G2 €l rafe!i3 tes@ihen 6riyei grederfthan each
sequence in the zone. 2Asad Z&ults in ther st ialicated :eBplclaMﬁedlpwertnleﬁswth\,tbnf"etth to
conbi ne di spl acements corresponding to 20 adjacent displacenents to
produce virtual orthogonal displacenents and conbi ne these orthogonal

di spl acements with corresponding dianeters to produce virtual tangent-
pairs. As previously discussed in regard to Table |, two adjacent

di spl acenent s are capabl e of producing a pair of vi rtual tangents from
V\:hl ch the_ 25 . angle of a plane representing the displacenent between

.



di pneter signals may be derived. At this point in the illustrated Figure
18, the conbination of displacenents is perfornmed in accordance with those
di spl acenents—st+H—avaitable{rot—mullified) for up to eight pairs of
tangents resulting for each round fromthe four adjacent displacenents and
oge di agonal 30 di spl-acenent which are nornmally avail able fromthe
pNr - pad di pneter tool . 30 Wien two di agonal displacenents are
A8 | abl e, four additional tan ent ﬁgl rs plus an additional tangent. pair,
~rather than virti v_be derived to nake thlmee.n/tangent
pal rs avadshlamaEdfsﬂaceﬁubﬁemymd,,q&?é Wesoved frOM AP AR ThiOUr - pad round. The
process wnuld(mt epdevans dnii\/tablﬁ sluecekshﬂlm hemgodomibetédaﬂthimdieoanm 35 at Bl ock
-450 V\nthcf Heseigsnienmel dofand deamayive pradnd in additie @('jn‘tabiéFel n as CLASS, 35
- to ge fuftRElraEey ?hé\m%a W EP@'I&%; Ghaml eof the-
process @s‘nllm:ramdnn mgsec:bmrlaslacl bngtu |(ﬁ‘ﬂl a%em&ﬁsn édi now t he
foll ow n@z-oek‘amb? éompﬁm]resmctwely, 4sn t he above exarrpl e, vve find that the
closure error.-is.correctg, 0 .40 closure error as seeg from
: (6 or BA); i.e., tha‘{“ g’fgﬁliagbil% 0. -The test indicated in %I ock
430 answers. YES i ndependenid,.;}ﬁ“el-ober%'mbsor GVD. However, there is a

agarl t¥t lFHrt%er Isrltnc'g hwee Ko OV “ez)t(saw e : %93 acfaI cul at eta by o ('7%: 45
(i combination 1llustrated -as | Case 107in -Table I Here d,’s cor %
' d| anet er 8,,-ERR} (—aa BRR].7. InadditdNasGo Casel 1B 545166*1 nﬁPan di arret er.

sonmewhat di.arQ ‘FeStl al dyicval uesmlatha-ﬂd +d¢aﬁd2(l nn-an ~thJbus he planarity
“Eﬁ“tstﬁ‘l matna'i‘%‘t"éth A2 g}‘? lacempent t st ndicated in

er rlgr Ofglirse y 1anieters two an ns fur 15
ck 43 ssi 'ilﬁtst e@-@&"@( &T@ ﬂén%oﬁgss@ﬁﬁ @i (é‘liul@@o%n ght be to 50

det erm nE|gmia||9 lﬁetdwllls:mw tmsﬁs:txsstad) the top of t hol e.
50 As an-e; h% nas s stapBighre ami lqhaepnlmlllea frome ttﬂbp pad and lies
V\AtBI n [BERERSHr < ‘f "ﬂ&}E‘g led{ ,8‘* f%" oS E,L% d answer

t hegrodedre |u aeertsn latfo'!\ Iqeaut,n hﬁ n' ass tmpul d Dbe cormut ed

for Pad dxspldcnmemdetedmnatemwrdpdess'ltabtexghﬂ teptoth@smhlm tmemlm:ng atio DR
‘reFWi 'P\Qfﬁﬁ’éF @ 8“‘2 gi ven by the

cor r espoRfEiie Eo e RRT Ay o e ‘é‘gn (i
pr & 0UShrs. GhT BHE SRMBSIO Nddsehbad procs Sﬁhsi Dol patls! GPponding © o
di spl acedlﬂiMCSmetﬂnﬁavfeIHbéﬁ cbmbihed nEigR leit;peI:taﬁgbnt paies. FBagat i ng pad *

. situati otnngenhmr willibe gombin¢doig ghig nme@rﬁeto d wat—ev vedterrsuch and - resul ts in

the test™PrjegbenciEbeca ﬁlﬁﬁﬂ@ﬁ égmt it &@t her
-1, 589, 37éhe correlation’ rqundgi% :ean)e?ce, and -on all’ the seque I@ t. digpl. aceﬁent S
- [ ERR}-. angte{idisy] es@mblshedoronv.cthi zonennfay bt lverd tarpmowds an av gstonbul d. not-. pr event

~ dips froesdige ¥4 graliy & Sntpnn%l diPrigecause -

~ displac E?@#F%%gﬁ%%ﬁ?“ﬁ% ﬁ%"&? ‘Ef“ ‘raaﬁﬂ’igrfl on each may be
comnBi ne WTHe ¢IERBEation BI mifdfikedab otnlpﬁﬂldgC[taYIdOf cklangentsepai rgsfor this

sequencesorigsponding to the Fetrd eves! b@npoaerds;Mngwtlb Thabéogorito-cedl nce we know

di spl acegfgr@; neRRon Jd] jfgvpgtg Pr;gmmé discyserdt irafslation qf efhses in Table |, the
vi-rtual ctegktﬁtﬁ)bﬁﬁ # I:] lv@e@(q a[‘%we@ﬁﬁfhﬁq o- Conput ed,
I’eSlpeCtldlﬂbt)s;onﬂlScl s iodl Gystem; St| further since we -know [4RR] as well

as [ERR ‘Wéhtha\reﬂ dﬂerml b’PlshtS &&30 Wﬂa’thpmﬂ“t'(lqabst rated as Case
1o n Tt D gé:ﬂ e R S <17 I
addltlonceﬂ%ddr@ss dbsansmm atiltmwe w oduces  an

addist i onigkemplbiid] fon/aimpenaaqnmﬂor th@ quitizatiR ERR ctoii Isucﬂh ar@llad: 1.& Thus, these

[ERR] vigles ?atla dgggn %Blé aHOR 8 ne a%éi%ﬂ?cg%&;tfm [ ERR]

di spl acelff ontmered mé ﬁ R%f gﬁ&tlﬁmﬁtﬁ Lterltd GHUCE tuo noge

"~ pairs Ofadﬁa’&é\@&:ﬂllsi 5 processing, as T ust r at ed, for
exdapl e lt hels rcomslsntsitlang ihn lmﬁcml@cmoworeob tefsy tgel peltqr@s vx/nsu:h wi'll now

bedrsc o, 8 e i ﬁss:é BRI on cont | ngs Trom

the pr evk lhgt,mqhét alfe) et gds to the start of
~a 20 dls;ilasmerftlcmahmam bomelthtmustretaﬂ kazel td r@hdt@ﬁi-s mﬁ remuihmgat ed therein. In
briséf, tinithe zone.dp ?‘ethahgéeﬂ @“ﬂ!’érpﬁ‘ét’mqnm i §5f or mat i on
sssoct ot LS Hgmﬁm AR AEL S vel Gt vector
resul ti n@m i8R a8 iBing @tfeSd oar roélr-espondi ng sp acerrents These
vectors re b@ahtc dranyedllatfoondsm eeebeltwmwnottslmle emqu of signals .
whéPei n el ‘snmﬁ*td o B ey N pr 9 ous
. descri beéild%@ﬁﬁ b&*.g't theentrles For prew%& i spl acements have

been conbined into a nultlp C|ty of tangent pairs. Each tangent pair wll
“be conbined in this procedure to produce an x-y vector such that it.- nmay be
weighted and classified in a two-dinensi-onal classification array. The
classification process is performed on each possible conbination withi.n

F—



30 one correlation round or sequence, and on all the sequences

bel onging to a 30 previously established zone. This zone may be used to

provi de_an average tool position -and a representative—gquality-to-serve as a
basis to anal yze the zone. Prior to classification, the vectors from each

round may be rotated fromtheir actual position to the average position of

the tool over the zone. 35 The classification is perforned by (Egé
conputing I.-and J cell addresses 35 correspondlng to the x and y-

vector conmpanedts, respectively. The vectdpP33.¥8cell. address conversion- 4l

i ncl udes the Previ:oytrsd dliSehesiabled tdliadatend is aaredf updatedirAe ehecklinay he madeato

vector i'nto & two- d|sntelﬁslnonatquvmtlqulwdandrafﬁ%the niny dg flaggrd te indicpist | cal
characteristics of t“*"éﬁ*‘“”%‘ %Eﬁ.?é“con%m im. 2 QLIRS of SeOUEIER e Vet oLl gt WO-
40 di nensi Of‘al (hlx 220h fhl aﬁ G@dWescribed above the resulting classifications are. 5

40 Wth the cell adduess atlsf edm tedﬁ ubsek gt proeessmmclawlﬂ@ednstmbetimer

i ndi vi dual vectors an. eegadded:l& VI ous. ce h ressed
cel |, thug accumul at] f éiless }5“% lg&%g Fé gﬁg‘ﬁé Eﬁ%lca{eﬁﬁle sta hat
ralll

correspond to e Cqhdtor %aﬁt&i E seq&SncBK ﬁnWheltaney Bdesx}im d/hem trreegar do
to Figure 11C a teclmlt m45dlpmeter|csrrel no e¢kss Uhlcb h@ﬁaﬂ litthe

quanti zatjon of the f4@ B'r“icu‘i‘rtes 8 asaﬁﬁge %’mﬁ’% 3 %%%E Th| s
conpensatTon is obt E{Mﬁé g}zgo%%%rc'ldagsrﬂft?el |f)ﬂe{ﬁ 1v1 3 qivai fattotsfoP e@dlj ace

cel I's accordingsto aopeRA& trerhviiRBlepticiecity bdvhombinal, liko tHesdisplaseradrsoand 15
considered in the an;ahlg;sds of the reI ationshi p between the onten

adj acent cells. 50 resen‘:elsu ‘f‘at vﬁg% %{d} “t%?fm ‘%“é gﬁff}patlon
procedure to test tHgcgo E&ns e G lysiie A CAll Todal THe 1iF GabyOBks| y
determ ned quakoty v;ahuenedthytakmgm ahxtasu megeg idacmesal aalgesto mmusetmls fdrehe t he 20
zone. In the illustrae ;ﬁ{ﬂ“o y with t"\“l‘e;};a on ‘;j‘égg’eyé‘g%g fiicfed by
summing all the qualj‘}{% &thﬁ mag gldrﬁ 1vflﬁﬁ%t% %&H@'Q ecause

combi nations, or in héwe intbdrigs tanctieomsignas €o tlﬁﬁl’yﬁeaﬁcoﬁﬁhfaﬁmﬁﬂ:bf Exaplepwhenng 55
in the zone. 25w | lachel dlwaklldsdlat:&mtnts apshemployed irf 4 givan oo tgl gpﬂ’ n¢es

enpl oyed in the pre\q'ﬂ’y‘?n@“ jgesedsas qopEibyting Svice theatival weight 3sthay fqent

associ ated with the A2, (REShnfiS BajfisBdaay ad ctgemteta@ve@amhwﬁma varg@ltscate
course wot) d be r em)pt&@lntf nhcmglmn-surdielhaéﬁ«anthem tﬂe'pmcews |m te'dhne Bclnchtmpf

| evel . When t h@0contEegurs 1%\‘6Pt‘£ﬁspf Pllmql lﬂg °1tt't\}1"é )
deterned 00 COHIGL LR LE T A L sat;.?“ PRSI o
the cell, ™ ts conten.heaa ful. h&uméﬁu&ecuﬂem& ﬁt’y fadthen such a'.cel .
found, a- check 1-s. made. The nsweetepinthheromt ¢suahkt#®su;Bbzbké7§(¢f/Fiae!s l%eeerpsmsﬁol ed, .. .
thus pr eventi nQS dUpl 2hr§1 ﬁt?rn%@tfgcesstxge lcated r v10 oo m‘g_senttl:l ;.hihzemt‘ne’ andis s
1,539,378 value of all thcpquahty factors is, deter rﬁ‘lﬁf blég?rfvgme&t}f@c&ﬁn cell
content is rrerely ugﬁa&essésm&t fee Ielmwdoandrmeasmusﬂee érformedfrom thesparente i s

i nvol ved and, if so,the bequerablogheendrof thesedquernygadiinclyds. ﬂhﬁu@ml@lﬂb’tﬁ@soﬁ inghe

contents are défi veoe“F'F.‘;qfﬂ“%sp H:a | Lt%lofhe?qu&%ﬁﬁm a}(gt&gl &lﬂ{ #%Llltg'ﬂ%tors 40

conbi nations in eachprg‘m,ugg pensating thd1 a
zone have been procemmduraandldecsnm ealhaaldcy@;e ¢drrmarabkulntthe1 ustaassteqaiq,dmtlons

are 5 further anal y@@tl’e@ﬁgt Fl @Hséﬂ‘?é'ﬁ ﬁ & i ugggggtplg %‘!{_‘d\@ %é“@@él bgs -
described | at ein r d&h S%JI ned t8'Q Walio Qz}&‘éﬂl ed to
begi nni ng at- B OCk Iaksﬂﬁht@@tsﬁexﬁ I’dewﬂitbaﬂdter(ﬁf:schbﬁi Ifltmeﬁ atdlcﬁlcé\

the initial step corBleslpﬁﬁdes“teo Ny invhicatingthit SUMY2 igleagarithis ygue is used tpdoghes

associated wi'th all % ge gante ‘“gln,e ZPREu1d EQke 8 théer 10 5o
resul ts fwom a pnetﬁﬁ"eg%% @EM T Tl R
qual ity factor for ewaﬂj_zhtseqmemees s delesstsge icars actienulations. oo etnh@l reocess

as described.in reg lepl Peo ly gqyal to d-T“'E"h%@ 5‘1“1“! @r
ETERTY SO I S T

i ndi vi dual qual I ty f NELAoh i Olas the val§eOBf Gleahdegul radxEmudy 2ol yebe t hese
may be conbi ned, | i kdetériminedi "Eipl camenelnm carwbe b atsapprosiinatelh 5076 of thia tvalon

considers all di spl acen®qyrn L s the
zone which are gyo beﬁﬁ%ﬁﬁ l‘g@ 1c§s in he zone é};%hset%gbﬁ%s gﬁrﬁ tl}l:n _
pertinent to the anawdish & appioptiatsly konsided e (in/\the'E bcesstngmw elseZIOas :
performed by assi gnlhgesmmblsummln YWr@p‘&ﬂlﬁTOU&t U?SV%IEF Walrltiaeﬁstl)truaﬁ ks for
the 20 quality fact§féen S\{\)fﬁ“ﬁfh“t?f seaHle SN e SPRWYT IRVERRE RISV HAPSF Wal ity
rating system ggpl oyec wﬁﬁ\ﬁtr&t@ﬁﬁ@(& inGlodKEI¥0, &l iSédni daidnt Qs VT RRIRERES, DSadddr 65
cases where sone_conblnatlons of dlsplacenents shoul d be given nore weight

t han others, because nore integrity can be assigned to that type of

conbi nati on.” For exanple, when 25 actual di agonal displacenents are
enpl oyed in a given conbination, its presence 25 may be considered as
contributing tw ce.the usual wei ght as that of an adj acent di spl acenent.

SI m I arly, the sum | S adj usted | n the case V\/nere several [ nd| VI dual we| ghts

oy Y e o o T 1



30 Figure 19 represents accumul ating representatives of all the quality

factors which 30 wi II be used as wei ghts in the subsequent process such
the zone, W ll indi cate rreanr ngful accurrul atr ons of the better qual ity

_ fact ors. The next step in the process as indicated in Block 470 of Figure

'presents 35 the determ nation of the best quality factor actually
opgsent- in the zone, and is 5 simlar to the process indicated in. the

br 292 ous bl ock, except that thd.534¥8mum val ue of all the qual #ry\factors is
A2t er 11 NG, cdrfosSHRNing Ros SROVER Vo BiblsedRpdeiRbHE: RS REREGR P! 1 1 USt rated in

Bl ocks ' 4&%%55@6?5%%95?&@&eosr%‘ietefmmdhé Bt boe; SE.ALLwe! the sequence to
the end @&fqued Rrrene bavgrbden prod ‘eﬂdéﬁal“tl"wgwﬂeﬂ;welzmelfaabfteors in the 40

entide z <ﬂ1 ot m terms of the number of sequences present and the beginning and

- 40 en, paes., e uencewgumbeg} tﬁ:éﬁf&f—?s I!f"f'"l'edxrt ornj‘rsn é”‘n‘éT%%“%f’ the qual ity
factors pre\prr&uaing fBeE R FeqiRfcebeRing asiakeded HhBlocloAgmwits ek i ncl udes
conpens atdomgutatien m«enmmframdaﬁtmengsmason theapundhlys eent?gg?ar abl e. I ngthe

il I St ateéﬁeﬁé‘?éeg:ﬁgm@“éﬁ@gfﬁ% J%e 4 ajﬂﬁ%%i{?’fﬂ}’ 'ﬂgl s i mes, t he Maxi mum

Val e an it Wil be recogh iled §4 this ﬂttﬁiﬂ{ﬂe\ia-?yue It the for mer

exceeds tdaao+satutyeilso beheom utstrasmttlmjdnsm&emass wEing Wer selvEBwnand the f is

assi gned trigomomediiq eretatio gep‘% Eﬁggagteu%ﬂ agh c patt G‘E}Pft %’ 5§| fication ystem
enc

Cas pill %ﬁ“ % gﬁm 472;@nswers NO,
indicati SuskiBsOPind 9 oo ViR Fiire muﬁ etlﬁed?O't he' “above

- ment oned comtgmtralmgms, S. (8) and (9)|becamet her: case, the contour l.evel should

correspond approxi mately to a level 50 which readily. distingui shes | arge
accunul ations of vegt.qss- ﬁ‘Lkb,g)}bd[thlJ]fy/m‘ghts from the snmaller and
| ess significant accunul ati ons. For exanple, a contour ‘|evel approximtely
equal t 0 26@% of the usual rexi mum accunul ation found for ‘a zone of a
“simlar nunber.. of sequences WO Uy S(O’b‘i appropriate. As an 55 = alternate
‘rougg ne, which is - not ill usigpt B/ont ouri ng coul d be del 2/ed unti |
.55 the zone is classi'fied, andtande)val ue- of the act ual nmaxi mum cel | -may
_be det er ni ned The c tour Ieve couI d be set at I 0xX ter 50% this
vae ‘gl g o Rl i it Sl R 2 Lot o
- of the dlps aaeimt taﬂatin@tﬁstdcrmﬁ fsatedorerota ﬁgmmu Wihe 36xiet | ng all of the
. cells in thlhooﬁ(be describédassi fi cation array to an ini t| al ~value which is"
~..pr e¥%er abl FS°"‘%‘W§0§P‘} "d%?‘?g“\?{% éka“ Q"%ﬂd’ﬂfg‘ﬁ“ﬁg°ﬁ Eelgt el yz%onsrﬁered
rn the Sl% equence 5 "jﬁ? 05 WrGnatan i Mitial val ue
md A€ iAThY ld'ee‘-&amehdiodahsyﬁte:h] Wchantlerﬂi;sventurdsh are negative

o bel ow t ha:rmmt@ctﬁunl use%tefl bsaﬁh gymmrt eVIEb %. ;?ms e grsevel 65 ' As
___:_l ] I%fst ratig h;r'i‘ F‘ggzg L ﬁg}h gﬁ?ﬁ; m ﬁ&ﬁ i nd®tators, LS
~and. pected n should be considered. ‘42 LE,

cor T espondr myus espepltogmmhyngt ﬁeniehet B mmt am:hbﬁmeatt t0t éethet art . and” end of

zone. comn ALCE t° 4 omeg\éc‘ntr rg. zone; i.e.,
| aI I35t he S8 ?Eﬁ)f . ‘}ng QEP 5 ‘;ﬁf if, be’t ecal | ed,
" the zone ol tmsrkuﬁleﬁﬂiﬂetmis )Bxequences pr esent

" and the bbvgrftvrm nng; lmfdli!'ithe trlgoeomhtwgldsetqﬂence nun‘oers |n t he process

- .20 The process whi ch conput es

referred to as."AUTOZONE', 24 5 previously describedin:regard to
Figure 17. Processl ng for e@gg@ 7?;@!@5 | begins as-illustrated in Bl ock 482
w th the conput ation of a vect o)rg rom each’ tangent p'ai r in-the round At s
con¥(ﬁn|e g exp ss thsei eeml}/ec IS |n t erns_ of t nts
| pre b R b b R il s Hoomiteaas
. descri be L 04 whieh cﬁﬁks'ﬂ tem’t ,gs.yr(@'/z as the ideqlitySe, it w - be
recogni zed by fhose ski'll ed |n thi's art-that the x-y vectors may- at €p..be

conput ed fromthe di spI acerrenjt’(ruggg% the wel |- known trigonometric
-relations: appropri ate for eacw2p@& ticular displ acerrent conbi nati on. The use

of orthogonal e airs, ‘here-tan ) 15 - tan([ERR]) =B,
has the- %nvé'"fa qg lftdcot%’ﬁtfﬂ ?‘P'&ﬁgg&gﬁ\aﬁﬁtﬁaﬁ%’o a?mgeneral ized 15,

rel ati onshi'ps such .as-Equati ons- 9 shown-in Figure 13B ma be'-us-.ed. In
- gengral terns, EQS: (8) seuftf2]9)o b [ERR*+and [ERR]  20° 5 :

: ancf‘y vector conponents fromthese

- tangent. .pai kg Gidduhth fitatich; ﬁlerauaru £ th R b WRESphrentGariat@L i onzwi th the
previ-ously deternined rotation matrix to conpensate for rotation within the
zone Wi ll now be .described. 25 - . The conputation and rotation of the
X and y conponents from each tangent 25 - S : o




pair in the sequence, as indicated at Bl ocks 482 and 484 of Figure 19, may
be conveniently performed in any order. It should be renenbered, however,

that the onal system When t he drp
vector is projected as illustrated by: the projection previously discussed
inregard to Figure 30 10A, these conponents need to be transfornmed to
t wo- di nensi onal. conponents 30 so they can' be properly classified in a >
t wo- di mensi onal cell array. Further, the expected vector rotation should be TZ
considered. Thyg3. in a progranmm ng sense. ili539,378conveni ent _and efficient &p.

do the cOMputati ons idyabChiptlel RETERES Mle SakSBBt S XOH Qm ARRLRERT S 1 N
various 35 f or mepafroA Anatmr?rheﬁrrblaﬁ(azgqa;r CRIIan partr cul ar, |TF e ?’Pcr ent

to avoid trigononmetric 35 evaluations. For exa it my be best to
first square each tangent in the pair, tﬁ%‘#’?ﬁ‘(fﬂ)ﬁese .squares, and store
this sum since this sum represents [ERkag?l')QB}t{ﬂ(ﬁ) formit is useful in the
trigonometric |dent|t ERR 40 ' eusefulness of this identity

will becoge app ent qsgfu sefgr gn matrix previously 5
t hr ee- di nensi onal to e"‘%gg, %ﬁ; glr]i’e'fq.‘fffc e JR12pPT §eeFSed in
Fi gure 10A whi ch incl udes a sr n term Here sin([ERR]/2) has the

;den:r ty: @ f ERR] IEU[SER% nl(:[ ER:?] { 2) rr9?§/=BMlsQﬁt¢p);ﬂRétﬂsm{¢f)hout tri gongrrr[a';]rr c
unctions from or la er u e cosine an e sin
of the apparent'Cazi nuth [ERR] s@"h&zcosiﬁ**k%s" k) o
1, 539, 378 These later equatlons may now be re4diti@Rys:be conput ed from
tan([ERR]) (the square root of the [ERR] ERR] sum) and-tangent pairs A and_
B. These relations are: cos([ERR}): A/ l‘ERR]) RMIB ERR] ) = B/te“i()[l_:ﬁR]) 5
The sine and cosine are useful in thr %w RGPt ati on mat

previously 5 derived in regard to Block 4 é e 18 because the
rotation equations correcting x. and y vedil\é?AconﬁM’ants are: [ERR]. and

[ ERR] These |ater equations nmay now. bef T %ﬂ]tf‘e [ ERR] (EQ-16).

(EQ 15) (EQ 16) These vectors also carry Pscri pt because they
correspond 't 0 CONMPONErHese vkbtors alsolcadrithie ¥ get'senﬁtfbecaﬁﬁbmé)dddﬁﬂipbﬁd & confpendn®o! |
rather th thelijsualre?e@gﬁoa thiice-opdinates 1 the thoh ather, tha the usrldf&;rostlaplgc cor 15

Bl ock 484%0f Fi 5
85 ey o actusl |5 Sl El g Wbt o ““%,95‘} e ua

the rotatjgon by RML awtdchRiEludo ktiee drt:y Ma) atnﬂERMWeba gto the ger on

of the todH ove?othe enof etterrlom rasarl edmwoer‘tﬁé,k 20
485, " 20 the' | and 3 SRR pHEE ST e b SR o
each vector. As: pr evisoues, ytr ﬁﬁ]ﬂ&ﬁﬂ 1S convenr ent to express these

addresses in terms of. tlﬁeormFrg feBRR] 1t2$ anpraamsﬂmatrﬂmtrclamn ﬁRdhslﬁ(egDraetSIaS)A it

i s apparent tha#3the SFafe E ter °“h§cal ers
tor he x andy compd Ll %?ﬁ%&r@ R é’é“ii:‘ﬁr%}?:ieh%‘?&%‘QZS
sphere or ci rcle of I‘a@dhlthbrEkedSlyl‘lC&dlﬁHeomadl ces "for the correspondi ng :

classifiecation systemshown in Figure 11 A start at the edge, f(g(h‘?{ Chan -

the center, these indexes are al so b| ased b‘? R"’énd become I—R :
(EQ 17) 30 3and and : - | 30
30 J=R+rYy (EQ 18). whe 5 52[ and Y were c%r%ut ed using

EQ (15) and EQ (16) ﬁé}dtmaeﬂ yrereRofnpnrted bsengr EQ WE) Bt E(l b6). rispecdivelg. R ror array’

is 26.5. The const anth ILTR'?F?Q :E*gm wlﬁgﬁf;@ F‘Emﬁg'%f‘?}ﬁ%ég q‘gﬁ?& |emth -

t he previously descri,
rel ati on~&or r which becomes: [ERR]

35 The classifigation procedure di scussed Mr Ilustrated. in Bl ocks
482-486 in FiguPe 19 will now be dendfst-PErARr#f° L fol l'owi ng exanple. 35
Consi der #or now only one pair of orthogonal displacenents from a_given.
sequence. They may be’ r'Bie classifigationypriocesing: fliscussey  abawee and: ilfustsasedt morBIlqpka)ne
pair fromas nany as 482—486 in Figure 19 will now be demonstrated by the following example. Consider
: fer now only one. pair of orthogonal displacements‘from a given sequence. They
- may be real or virtual and in any case represent only one pair from as many as
40 ‘thirteen ‘possible pairs in a. complete round (see Table I) for the four-pad tool in " 40
the given sequence. Thus it will become apparent that use. of effic1ent relationship
is important: o



40 thirteen possible pairs in a conplete round (see Table |I) for the
four-pad tool in 40 the given sequence. Thus it wll becone apparent that
use of efficient relationship—is—inportant. 44

1,539,378 [ERR] At the top of the above tabul ated exanple are given vaI ues
. \rom the orthogonal displacenents [ERR] and [ERR], the correspondi ng

‘g aneters [ERR] and [ERR] and the rotation matrix coeffrcr ents for the zone
ML and RM2. Also givenis a5 val ue of R corresponding to the.

i | 14strated 51x51 cell array. 1:#3938 under st ood t hat 5 otdaer\si ze
arrays coul d al.so be us _Qgro.ha,gs -3, 3. qlggsogr native to the previously
descri bed cell sne T'@ hnigue,” for exa The first two illustrated
steps in the exarrpl e corf pond ,’i’ﬁ co’?‘rputl n the tangent pairs, A and B.
Recal | that thi . regard to 10 Bl ock
446 of Figure 18, Each of the tangent s_iS co ut ed sinply by taking-the
10 ratio of the—dragomate ETTETLS. | O C1TE espondi ng di aneters,
which results in vanué‘s’mb? -1 29’%6-1é.§36 V\hr le Aand B are rel atgd

.t hrough approprraet‘j?‘ﬁ’&go tri¥ "ot s to the desired x and y
‘conponents of the dcp('v’ef—é&e %%p‘é"ﬂ‘haf% low illustrate that the use
of trlgonorretrlc"func‘fl’o'%” e WO BquitE*1s - at this point.

.15 For exanple, imn Skep=8uab)t hrer.ewampbe: ddud s convenient -to corrput% t he
value of [ERR] as thmsumtn;the;&warm @afimtne tangent pairs, which in
this case equals. 4 83412 the next step, it readily foIIows'that t he

[[ERR] may be easi i y fﬁEdey-{ %ofrb%&h%ﬁ%i}e root, which results in

the val ue 2.1174069. This result use in the next two steps to

conpute the sine aan&{ggggfgt}e of g 2zlquth val ue 20 [ERR] by
simply dividing the values gpégg: ly, by the above result.
Accordingly, in Stej s 5 and’ 6 [ERR] equal S 112 and [ERR] equal s
+0.79152. 1t will® beafidreci bt e‘Se %6?? ne and sine val ues
correspond to untra o) nsca ed X and y vector conponents when no
- rotation 25 W£OoLLection |s rsegg s-woul d be illustrated where- RM 1

equal s 1.0 and RWVR =vz \55‘2‘51“(")253@@ Is§auQ whipever; it i.s best to make a

rotation correction for rotation within the zone. The nomi nal values-of RML

~and RM2 correspord 1ot whe aver agesm@qwmmmrmeam the zone. St eps 7 and 8

correspond to cormrectrmg t he ‘abgove .cosi Ne, & and™8i ne vaI ues to this position

-and produce:the X and‘ y corrponer’iﬁts l\ﬂﬂ“ﬁ Feﬁ 1@1”5" - - case, have"the
val ues “of. - 0. 687116 and +0.. 726527 res ectrvel '

AS prevro t(y”‘ g6 ¢ é@"qgﬁ %;@%a{wgﬁart is preferred
that t heanﬁ 'T%ti'fd’ﬁ Fatr I boSistk sfr’o?tfﬁfsi’éﬁe/pﬁmoaé RN BdOTMARGTE | es whi ch
T eqar r esvahié of R cbfresponding to the illustrated 51x51 cell array. It is understood that539, 358

45 addit hﬂr ize PF Wdﬁﬁﬁ?benseﬂ mr#qph anpliemativestorihe pmapusyystem to the two-

di mensi rg% T3 étiﬂtt 90& Q48300 5uhg OTPUL I 10 2

coef fi crtexrgen Alihdt IRecdlllt $ Qi’t yaiscuwee tb descri bed,

r elit es Blocka446rorf tynarrkSt Eadh' ofltlxheuangeh 1 mmpmted smprhy e tran8f or nation
factor. T i @ﬂﬁﬁ *F%Fg‘gmszﬂ%fgﬂ’ aed"%;f’s’ prae erimresult

“obt ai ned k(ﬁt atxcﬁ:& el g.ng ats b %epl:t }tlﬁzt' ng 5 this
eVal uat | s0dps thabfiolidv rlmsttatutaatamee yii teigdhdmeirid R sE i2ek352. Thi s factor

. i s Bhen aﬁéﬁﬂp@!m ve ep 10 lgcg conpl ete t he. p?lca er V\/m ah i ncI udes

Lhe or eyl 74 i olrnpi b S varies with

each Val4@3nh. e, @ adily fSiows tha e elr 76 10, g

St eps 1lbyauldnglifie sﬂua:teheottmlﬁcﬂ edutsl inctha nghh eeanmv rThamekultBIu&tde to the = -

corfBut at'rlgw "G’Fttwtﬁeﬂst EEIHC B‘QQ&thF t@ﬂ“qth" eock 386 of Figure
s('¢

19 Steff oL g a&rrt SRR Sy comut cdgr and ¥

vector cone t;s reeiruea ecobiﬁ@&nd%ﬁﬁ amds réspéndS@al er r conputed in
Step 10. unAsnsfdrmad;tamatteasbaled % omphnwtsophﬁnano ostatiamsul ts in a val ue

wi tA sorferrest °“1db of 28 he deci mal
pOI nt |§g % y'z-,hr)lwe er,H;Els Efé# ﬁﬂcﬁe :ng lon corre th r@??;:g&% wtg"a[%:; t h cr eat | ng
- integer Spodnexpﬁn tRe2ons.i StEps 7 amdamcnere ;mndﬁb @:Intesu gessabbh@absmamd producing the

resul ti e\ﬁaluaﬂamdfllslpos:!ﬁml@d cqmpenentswhigh, mthisyal ues of | and J

ven i rfa I 6 SPFe udl
glubsgr: 911;7:{;; c@sjﬁgg ‘ég—% ‘ilth a%m .;agga% :ﬁ‘ﬁ ll? Qefzﬁ[}%zse todl gzel as

CELL, 20 - the correspondr ng ceII becorres CELL (13, 40).
20 Referring now to Bl ock 488 of Figure 19, the previous contents of this
cell would be read and the weight of the current vector added to its

previous contents and re-stored in the sanme cell. ' '



As previously described in regard to Figures 11B and 11C, it is desirable

to 25 snear the effect of vectors falling in one particular cell into

gi ven adj-acent—eeH-s——26—Thus—-hR—addi-tionte-the—abeve—deseri bed

process perfornmed on the exanple CELL (13, 40), cells to the right, below

and lower right all are treated in a simlar fashion. These cell addresses

are respectively, (13, 41), (14, 40) and (14, 41). As illustrated in Figure D
11D, the quallty factor wei ght |IIustrated there as WI' 4 as an 30

exanpl e is adddd _ 13348 ssed- ce 45
30 illustrated in Blaealho.@&r@itsfoﬁmwﬁefr&ﬁ thIhmEbe-cﬂﬁedsiaﬂale'yﬁtGEl t tﬂ (e 490

of Figure 19, or durdlrn StOhd cmtltadmm Stap rcgvewgﬂdSttheommmer&togefﬁtleléach of

the four addressed ‘F :ﬁ?gﬁgg%g %‘ﬁwn gﬂ oﬁ“’g@ﬁg@‘ﬁ@ iriont our
level . If the cent en §| m?-ﬂ’)(ul bthikéSig S to tan’(o'?ﬁﬁlﬂqgéillt gS '5
contour |evel, a conuenvahmnoﬁ hat: |tlﬁn¢asasnemhmos(m_mmse THid fActor & then 35

made of the cell ad Ve“t'hét ero‘T"Vlt1 ing 11%3’ ﬂngusly
tenporarigy, the ori etﬁ'ﬁ sca J vafigv P cess
shown in Bl ockgg 492 |tﬁé”t£’ou1a90d é,&nﬁatwmnaun aBll Qelted B2 thewhen g
cell is addressed fouontphtauén ofsthet andJ mlt aﬂdmssehmdmted in Bimhd% atsFlg\rrdlleat ed.

by this tgst answeri S\Vmg"d q@yé % “&bg_h@gggu Z{g“lg‘Bl ock
496) are stored. HOVﬁ? Bred .ﬁhﬁ o Bl kit eam Sl onadhence
creating a clus$er figigrempindg t6! tasslg tI bcnesmautoon vemame trachiions 15

within this one rounmeratlhleass@t!‘ﬁmh Oniswn isig lngfthlesﬁ

t alues
address may be al so ‘# loinleg %‘ 1"§ ?Q é ﬁis vdi::
addi ti onal sequencessusdca s 60 Riot array wB hbosd %o 1484l aSPC |
indicated if tbhe teshe smspnmdhgabwbkcoﬁﬁﬂcans\mm@) Y S, 45 this sequence 20

nunber coul d be replac fW"t‘ °€§t8P 9 tha prev ngsrf ¢hi F°“t his’
cel | did not result %"H ca:ﬂga gﬂb thféc“rfefwgfeﬁ'é’r %&?@ PR St e s sed
subsequently with e\ﬁc&t@@ dssaﬂuﬂnﬁeegambeﬁgurésheataﬁsuo Rds Gafratde ton ;-

Bl ock 494 woul @5 onI wnmnsmepffmiawdwtstfalhnsle gepygticd cell intagiyineadjapenbicells. 25

remai n, indicatjng téﬁ_’s g}d%"n 5 &é "be/gsp‘@gﬁi/gﬁagfét“f °“eéhl° mlll’;‘:
expl ai nedgi n regard géida mrsése: e reaed’ngiyr@s\ 5 (dh) ‘%m As
expect ed 1.0 repeat f:nﬁstraeuefmgurevm Impmalm fRt httﬂlnﬁﬁatbdmmeua =d ks an

sequences. Thus? su ;s'ﬁpls g&g ?Eg g%’ff %bovs Howr aldrrssed ipells -reths atrecebfasi s30
for a reljable clust Vo U bo@? don of
# ‘gg}l%:iqdres ke (Eﬁl%%‘é g%é}e@&ut Ebur e

E_E—G-b

such cells, as will &sc sldileaa,g@rt

20. ' : 'prewously determmed contour level. If the contents o BnyRefftbese if Bainto.
Figure 19 and ‘Bfock '~’4‘ gﬂs “FI'REIFI arweme@ “so?ss ing ab:t}gl ve 35
addressed cel | s excel °°§ dé‘y sesyt %;;tﬁgg Ei,'l?&lgé‘&ce %ggk 2and |

t he process conti nuemrotugh 19] I'cat ed t

sm

det erm ned i f aII of tthSbmwemwa@kHQbrw Medlsls fplfthp “l henthreshe :
ansvers N and e i M ST AErR Sy ‘tg HgH (o
| evel or sequence o ﬁ,sts o‘h{lof‘m

processed as descri bed ra Eh,e semnbn ermhiberoi'hmms euaetGSs addretsmagzlmﬂsohave

been processed, as i tion t“t his
poi nt, the cl a§§|f|c,.§ts e'ﬁ;‘ﬁ‘ﬂg ?é}fﬁ gﬁ‘eﬁf‘g Pjg‘;‘%%‘ te t 45 |

POSSi bl e combi natIOI’lﬁlsQfall did&%t&ﬁﬂﬂﬁ-ﬁ Sa difglyRel cezone een ‘classified.

65 The subsequent  Iat®l spwe selpwacaidgessed shbsbaedtiss with baly thensame gegqugngeo
Fi gure 20. est indicated in Block 494 would only answer NO and this { uence

6
Referrings m OW§? 0 Ta&.&ggi t &V\J ﬁTélm 1nd1cat1 i the smg gtl sef] aasﬁe* 4 HPE t@gstl();t be

i nformati on gener at adpand)r&‘stmm vErs) tu cdslﬁsasoh un rvﬁl er qmss uxstsucha
described in regard St"txlque nee@QShq d: (g! Tﬁk“g ?‘Fl\’::ge }(; :
correspon@ihg | and Pg°gf J‘k ATy éﬁi nt "’H’ét‘%fb e e?fwé ige lf""“tgﬁese ss
cell's and, in S0Me cas&gefertifi€again to Flg%qumomeﬁtha\fﬂﬂﬁxhuil coméntgfFaeieat ed
the cel | address forofttlﬁ‘u‘&omdétessédl ssjlss:ttll:gmheé)nt@r,aheaedtinB}pqh@Q\msw#rsg\lplI be -
deSCrI bed lat er I n r h?f”??fs Ués ezt'(gcesse gﬂ?‘ggtgthe testﬁé;tﬂeéljs gtfmeﬁf the
contour |evel, desi ey ata) rﬁ,e inewhinned &
i11ustrated i n°Bl oc ksnoét@@st ttmwalher{b 65 ﬂlhﬁbl@@éssedaﬁdeichbéd dbbee Iunﬁinlﬂ Qiftluael |
addr esses conput ed asquentesgn thet zode hwealeqckroqs@&d as mdleatid)by the
contents accurml at eoaﬁ%"’lnﬁ oot 'f‘m ﬂ‘“%?g regdh yiah Qda 10
cel | table unl a’?he's'ﬁpd) € Gnabiis RS b Bes mkin glﬁv‘@ .ents 65
exceeds CO\ITQJ S| nce all the ceII contents |IIustrated |n Table. II11A are.

at least eight, the contour level for the illustrated zorie is indicated to

be | ess than eight. These 6 contents, however, could result from weights
accunul ated from several vectors 15 which were previously processed,
perhaps for exanple, with weights of 4 and 4, or 15 2, 4 and 2.. Thus,

t hese cé~|—| c-ontents ‘are not |nd| catlve of the nunber of vectors. act uaI by — -

b r .

s all



- . cel Iss Wi tr@nbduh&rieef)ﬁhﬂl

exanpl e, in order to'uniquely determne that only one sequence. contributed
to a g| ven ceII the sequence nunber stored as indicated in BI ock 493 of

contents are pl aced in the cell as vveII as when the contents exceed
.CONTOUR. As illustrated, sequences 25 contributing to-the tabled cell

ore its contents exc-eeded CONTOUR ar e 25 ignored for purposes of

Y for the sm;gﬂjme entries illustrated, only. entry-
— ave—their 1.y nal sequence nunbers, | ndé cari ng t hat
only sequencBeﬁqumberosr tile@tcdlImB tmawﬁsrshbwﬁ eckuﬁphf’tachempamfrﬂhes respectively.
The remai rrrf?r gqne E E B¢ pesylp @ﬁ@@cmn@eﬂsﬂcaﬂeﬂened to a flag 30

val ue of 'gﬁl#rcssés xgtﬂt{hﬁt ]ﬁsc solmfl@;fécﬁ answered YES on

D
at 30 | eealhemEﬁuﬂB@aﬂticﬁmrdtﬁaidE‘tddﬂﬂe &ell ald %?ﬁigz&é Al hgaﬁ ed ig Bl ock:495.
Referri nglsmw"tlmktwtechrm mdhunbledclaleumegdrdﬁaﬁigerel 0L A, whi.ch is labelled

"CELL LI Ng, vﬁ?gp# uflgfl;g ermmtgﬁas %l na eaf thr Rgg(adj acent cel |

addr esses tHefrofl Ghe AL tHE 16 @$%aﬁa anpl e, enfyies
Nos. 101 anghd3beir conknbﬂic ﬁm&mﬁﬁn c 4 8 ,noﬁexﬂered inloa | ndigcat i ng t hat
adj acent %&ﬁﬁ dlc E'i bg rthes gest inj hloelhé%t @ntelntr etxmeds case, it is:
readily a é‘ﬁiﬂ lfﬁ L Ly @d ¥&igihe | indic s are
adj acent mﬂegensw totult FOMRGntsVE Mmul d&ﬂex is the

19whlcl$wmelpam'l sl emqssegspe@;apﬂfoamhnﬁ»levwmtlchelgneomrada ¢at ed as. havi ng a
ceI I I i nkéﬁ“%ﬁ es é:g‘fdl% nebthe “\M‘Igﬂ Oéxepmrm ng their |- and

conr u rﬁﬁ&ﬂ%ﬁ ';%‘Qlahm ink of 5 but for

28 $r ar 516
purposes wéight Qhe humit erizr ecatnt oncorf isCsBd entry have not

beer?%hawn. l_ej_ﬂl NBS . ilhysifates de dsh@wne additierial etrﬂphﬂic@rtnmy Foe uti2ized to

rearrange ’fﬂ% A it 'ﬂs‘t"{fﬁﬂﬁt&“dﬁ} 1:‘“.1’%“33 ’?;,tggﬁd. results from

Al

"l_

sorting t 11‘&»1@ ufd
resuI ti ngthapfrl%mgfelrlrmhewﬂemoﬂsntsexceetdr(to UR [Asilkstrated sajuemeged by groups of
i ncr@asi c\g’ 't ithiier tebledys ﬁ!@ fe its cony E@Sem ed CQMy ngR@Nof Table I1FA
appears l lertE quphné) e\%a stitl gﬁﬁnéﬁ n éq%g %éfi ndr ; Entry 5, V\’hl ch
i-S nOt adghml}tseﬁln:n‘é ﬂmﬂi&&\/le af® 3 contrifedaéd ﬂteébsen 8 tw@ % ry. It is

t her E:E}S%g:‘%“ ,mﬂn shadfthfad eammc ngwbérs almahtchaﬂagrg cont entg whi ch

‘excedd ﬁf 'Eﬁ‘a &mtegn A HRererKES 9n@hi ch 38 | ow 50
|t61TtlQ lum

:grouping t Q&ﬂ’erﬁ n of Table IIA, which is labelled
;.50 Tabl e ‘tGELL LKt dteees ishdvawh hap Siadicitarseseful af gloupikig ddjacentidélncent. cl usfer s of

weocellg maya sgeg foy! m’GéP‘P "F'r‘fStg'éP Ny, £o greintries Nesyl esdsed as raxi mum

. and m ni g °  hav gzﬁﬁab%’o"gféﬁséa;e’ ﬁ?ﬁﬁ 3&%@)’@ Eg‘g &59.i nk 3hunbers.
Recal | ncnmatcaatsméme MinBicés.he 4d tutee nd 12! fefie | ef t - nost:

boundar y,J ingex iSthe same, grax | Wﬂrﬁlmllarlal uer-mmmmmewmdlcmd tashe right- rrost

bou aryh | amg3ar undtobead]a t wlen r@gf ndar andthe
R e TR

~ system such: C&ﬁ.letimndlmtﬁsgwmx dhlel ﬁaylsehﬁﬁiﬁedbowad-aﬁgeel& are I'ndi cat ed

respect i \,‘g‘l" pis @Eﬂ{ TRngeMert Tesulfs ff@fﬂT@bb&thbwbld-‘@r exanpl e, ‘cells
wi t sl i nkpd gﬂ%’ JL? gﬁg@%{ egt et 6? 5 rlght
“boundar i eaa.ﬁ{ale, tdy 6307 ,nm 5 hisceR J=1B and :
60 respecqellaleh EnNoﬁevfhe!re nbhah%bﬁtetcltﬁdbohandls,aapdeatm tholaardarr es have; both
~ been decr@f %éﬁzwartﬁ Lﬁf“ﬁ‘la c‘t”gefq# ayi °°"rt ectively, from
t he spr eVIM“@tﬁés@ugﬂsl i dnicats pffink gum ase gonpensat es
for the srrearabrngv_erhtseabs Iwethesd etsits GEtked beﬁh,w@mcdmstdriofwcdrsl be ecalg ed,
was in tHeaypl ed in: ten e%ftquyn@ﬂeafeim&rdmp tlagmuingdnd and bottom
boundarl ml aa rar' légnkg)ﬂ dmg link nym begs Rscall now
1, 539 378nax|mum I value would correspond to the right-most bot&ﬁngyh Eurﬁ ﬁ%uﬁqant ' %&’ ! I‘ld;C at ed
as CLUS'WEReBLm tdpmoutldaev eaidoheembdmmedalmd uoshﬂrowamctmﬁt& défa contents of the
two cell eﬂinef‘ﬁ? 1. celhays! 1k “Fl!r frscin; i alilg-, ThlISBthcsﬁhr s i s because
.the boun Ndbisan am'k Kol g (N n'tileflxd}?' ha@lgl F&fé}’a cells. Al the
bp ; fIISE Al g9, nClgyded in 5
" CLUSTPRLS D(A Notg: rerﬂ!matrhn il glz?i-haedtande@ bounirabls @ave\both béenbe expl ai ned

t he
5 furtherd 'Rt ek apdto hefopy repnseiveivirpm s plevieus20 and Bl ock 500
whi ch cortﬁEg‘rgsv ﬁs%atgiggw% @Sdecﬁaﬁ@ingeﬁsﬁﬁ ottd! Fesponds to the
st ags of - direetiops, (aﬁ”ecssg‘tlﬁnght{éndluodmﬁabﬁdlaﬁ&keFﬂtH%r nd)tE msra aev purpgse -of ‘the

procedure which follows to analyze the 10 var| ous cl assrfrcatrons
correspondi ng to the accunul at ed . di spl acenent 10 conbi nati ons. These
classifications result fromthe previous processing of all such possible
conbi nations within each sequence and for all sequences within the zone to
be anal yzed..In particular, the analysis nmay be facilitated by use of ‘the

| mv&eus—t—y—g&ner—at—ed—r—n—f—errmtron-sueh—as rIIustrated |n IabLe IILA 15

o o o T ] o,

-




significant class of dip vectors. It will be recognized that a given zone
may produce several such clusters at different | ocations in the
classification system 20 Eurther —the-si-ze and shape of each of the
clusters may vary. Therefore, the 20 location of the clusters nmay best be.
defined in terns of their boundary index values. In addition, the relative
I nportance of the several clusters which may .result fron1proceSS|ng a given
zone will vary and accordingly, these clusters are ranked to indicate their
order of inportance. - As illustrated this rla¥%3%g nay he 28 perf or neAfl

by summing the Wel gNisue e dBtitplnaRated s LUSTERSUME kdr3herdibiobd Bouhlied clidfer
boundari es of each clxretdarthe dinenabvdthe twbd oalls dor chisicat past?2 ﬂlmwdan'yalﬂ?elﬂmm tion

d Ki the dipdicagadja
g process M, EW b@*‘ﬁﬂ i Sﬁm%f:g@%ﬁ;%%&%ﬁ;“ s

I ndi cat ed by thelr | f@t@r ih te exo Vighieed, A acent 30 -.cells are-
assi gned a common. Ilnk Refetring nmmllflgll@ 29@@@31%‘ j‘g}‘t’hléh "flﬂﬂeﬁﬁémjé? gly 30
ot

the adjacent cells idf fﬁdg er§’° ﬁﬁﬁ?@ nef

‘c}% hfo
these cl Jsters jgre th atl | geughuld di@raee:hbﬁn oNg
sequence has made corabmb:baﬂolnﬂrmeste(alaesnfgammew ﬂro prdwmusiwcaﬂmfnewchor

all thegcells within mﬁ@'e(ﬁ:mgg Onb Sﬁ‘l“f"'“q“'ta“ii gergcb'ff%ﬂ u‘l;hg Scell's
resul t e om the sa %“‘ y ener {heriu ﬁﬁrsmgge et Po &l et ed
dess] dr

as having no cogfirm ngms els c a.ﬁﬁﬂu‘cumnamevze encess
within the zone. The thanrapgivenivy lue.lsu@tar@&TQﬂURMQWM@dOm&meW Gglsw th

the sumof the accumfipre é@'%ﬁ H}"ac"lﬁjgzst%qria‘lilﬁaﬁ%t @ﬁ;\y 'le@d'F §en i es.
Thi s ranki ng determ cﬁ,% g@ﬁeg Eﬁ§ter’s§t H@cl@J e&noﬂ system.
i nportance of tdoe r ermrtﬂérngleCdlzléSdnﬂrsﬁaperﬂ each ankhe nduseerusiey uiryl Thezeforet theeval 20

40 process which l¢°@¢l¢rovisthar¢ulst\nm pest be waci eernwf %t wedEw index

40 Referring now to ﬂfﬁﬁﬁg gﬁi‘c‘e %”%h“}‘xrﬁnﬁ*f % “és hes is
i ndi cated i-n Bl ock 5¢ BiC4t6 BHS rToQuﬂ[ﬁEthh OA{ MiGst@EM] hisirilinaGnay be

classifier CELL25LINK, g;ffmmeéaghuminnthe oelghts acounbiatebimsalidefTthel.cells Wldmmh#g a 25
possi bl e cluster. Thésendagesa ca lbﬁx, psen haodh Egg
process described in ;L A gom: ﬁ&%ﬁgri d3e ‘I‘ILI(I)\IK%nfoed %ﬁ%@h%g h{é

Tabl e 112 Thus, i ni tinkdd iy adjadest RNDFashiBs as Mdicited ndd eleechlued AdjacEntl.
LINK in this tabl e, calnlsealr«sagtsmtg-uea?ll az@monmeknumfhps{whwml SPlﬁa @err Pof 30
S u
Figure 20, the initl é‘? stz%is ‘ﬁgthen de med %scd go e’th grg ﬁﬁ here
as 0 and ¥ respect i iela¥ conthbillion#® inddl rrgr us hial ass

for entry Kis test edhe Bty bdunday v 1ta§1|ﬂ1cbaeallcmhIcellsores\tlieé fﬁﬁn the. same
adj acent cel | t#st. ngeqmn hthe erqvewgbal clugleris dejpted padiaving ug cqnfigping guppors frgm 35

corresponds so to t ECFARRETERNI ﬁmqlﬁ‘&i?m‘%?‘zé ol ety §%°l“i§§sc€fiie

original CELL LINK f it tss:oe.mahys "TEiS Banking Mbte ines ehich e isB s GominantBRO e 5

woul d be "O', tgqe; t esirder ntlmpattamte lohthBtmmuﬁldlusmm EankiEglsamulumerepmmless
continues to Bl #&k 5P ed b
hor et ng £ <L o e O FR tﬁ:zz,.:‘:ﬂ:&"h ARt it
first value of LINK aedeaah btythueea Itol b c'b ReEkmp b ppd‘stblb&hﬁter H&ieses;:ellslof _
Then, as -i ndi cat ed i reou cbé?@'@ﬁ ae gliﬁh essld ripedg d?‘Bé'S%‘ W‘i

base cell tabled’as L bl 3 ‘ al it °d’f‘ﬁ'§f '%‘&ng“wt fhe [ERR]‘S

and [ERR], which are wesae daf 8k Sa ng[u}é 2, thaftiaBaRe oftweRoamirgcent
cell, the current valu]EKmhdmare assignkd\kere, sSQadrldd, aspr-p tyd Them, asishowsein Blacknk

class. As ill ust rat ed!? rﬁhg‘?ﬂl 8k clagsd te?;ﬁt SQLYHS 25 @% are
found to ge adj alent tgﬁff t Stﬁfﬂ éd’dﬁ%ﬁi EIF b Shnal '%gndgimgegg" sacent®

cel | address conpar i Ssatty sifai slwﬂ h,&iﬁidﬁ:ﬁﬁ&ﬁiBlﬁcﬂ@Dﬁ‘,%uld&e 1, thenescidioatedin|

entries in the table. BlfrdkeﬁOtdheN XES aahthe psegessycontinygs ¢q) Bk a%? I (ﬁt" cel |
] ﬁ‘% %}3{; B
he
Tave . been rocessed

1 t
Cest hasog o213 i hoRuARe Y LT
When 65 48 Then, as indicated in Block 520 of Fi ure 20, tliq W,Jfaaﬂ'ess of the base

entry, and Bl ock™ 524 St3 10 see
48 ho entries rennlcﬁl“ﬂ‘lbl‘ﬂd B K ae tS"NESe W
the previously qsscrldﬁb‘ﬁe.fiéﬁa&“ﬁféﬁﬁ ﬁ f}é‘h“ P @qp "’“‘ W#
Subsequent entries, |(inly|l§1trliH§\lVaﬁhD$ﬁ'b Jud tobe taﬂalla‘réﬁhgﬁbﬂitﬂelllNl(lélelaﬁss
has.' been repl aced b dhe amﬂp@mcenabqﬂadd{:ss_domaﬂson agdgllr!k aﬁame;ltu hvgcqseet
1

indicated in 5 cen?ggn\é@lﬁﬁg:gs‘md@ Blo hﬁcﬁ &gﬁe K'td't ngﬁk
514, the previoys LI ry, and cﬁs O i ﬂgeh‘%ﬂ nthied havé béen Prdcksbed, WHe
process which follows as shown in Bl ock 520 As i ndicated in Bl ock 520 of

Figure 20, each entry in turn is considered, and its | and J -addresses used -
to determ ne adjacent cell's; i.e., cells Iylng within one 10 - cel

above, below, to the left or right, or wthin diagonal comnbinations of the
10 above adj acent tocations, as indicated by the 1 and [ERR} address
varlatlons If the K entry used to detern1ne I and J has been preV|oust
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15 If Entry K had not been previously determ ned to be adjacent to any

prior entry, 15 as would be indicated by the original CELL LINK class of

"o" a new CELL LINK cl ass, as—inhdicated h\l LINK and determ ned in Bl ock
_512 above, woul d be assrgned at this tinme. In turn, and as indicated in
- Block 522, each entry is simlarly considered as Entry K and assigned

either a previous value of LINK or a new 20 val ue indicating a new
sass of adjacent cells. Finally, when all entries have been 20 so
a8 dered  the test indicated!i%.88ock 524 answers YES and thesagel | 1ink

| asses. gftResuemslin MisTQI knshbrs NSl ,cells as shown in
Bl ock- 53®esc$ndtﬁm?$n§pbse?qsmwed a%lﬂtfﬁlaggceggs&:d "egi"r@? 1599% Yable 1118, the

above ce} I F‘Pf uent enttsgSal;‘,gﬁ@Vt mlssrbleltiat BeSnigialagll finkvelhds lsrown sorti ng .
prog edur o § iy 12 gﬁ Pl s mggﬁ{%g'e loééFﬂH lgséeﬂ Indicasgthiich results in;

col I ectlaggst,.@gﬁt Qged ﬁﬁeﬁ ggﬁ,‘ﬁ“j cI ass. As shown
I n- Tabl e52IOI I B for ‘three: dlfferent ceI l ink classes, - ree groups of .

entries fi‘r %g ] inBleak 52Q.ef Higyi¢ F@denwﬁltmmksc‘@sﬂdertdaend and J addresses
al’ldéf Ié

ar eeachenclfoid Shk DR e ke i S BRI e m g the 30
maxi mum shdee m_ritieﬁiuﬁtdttaﬁbgﬁs ficat hell+1 SAariations. If
30 For a I=r!§ry ltSI:retm@,tqrmnmlraadgdlai bcentﬂtQMslgmksﬁgne@ah&Vhﬂg a cel I l i nk of
Cl ass= S&ﬁfsl f@?s;g:%f@vggmgi Q!I@sthlﬁeﬁmﬂt hi s group ®re 15
andis23 NoEfuy ROEHS bee previsiilym ”I?m‘I"b° ‘?EIE@ %5“‘3&(5& LINgsS, the
m ni rrum ds \mmw e maicaled; byutlee CEDL I4NE I widpigl v. hus t he

" act ual ca’d by LI ¢relsnedin &lbclaﬁa aBtS/ehmxm teeen adj usted to

corrpensaﬁf)%s:f lfdglsﬁén pjtun, gggﬁg“dﬁg i Blook P 6 &El& ﬂﬁléi#x di scussed. Thus,

Tt hezoboundﬁlbluﬁﬁcaﬁﬁg 4 h ﬂasa ﬁral d &?Jll LI NK3g are’
det er ni rfeconsidea, fhedast lindoaterdGn Blochrsed ﬁﬁswansm&nﬂahe’iépell rmlzl usi ve whi ch, in
this casgp*s dfen‘Eeda“’sst?UatF%'eé‘I‘H@t@P“PSPHP‘Baqﬁte‘e‘-‘tﬂlm‘ﬁtShw intBlockase, as

(i 11 ustratedn s §ubGeqBlit S6rt Qad f} u??lltllesllm thd hoTE kb Ili'l NK=1, for 40 .
exaspl e. cldss‘es ffoxad ther leasik ol GUWET k domtirfy pHoCdERIWREL YACHSENCES 551 N NDSE
cases, ey butcwhich egs tsamecallequl eﬂwaltliosarenltrrbohavtidge 51 x51 cell
e T e tsms pr vt ous! y
di scusseddre gs hdn ERsilierEEEH a jhate t hose ®
cl udter snamirmatnamhmubeena@erfwwm bfthaseandiedsgl e eve or sequeg@e Thus as
| ndrlimteednpln tBe Gll}iklnﬁlﬁﬂranﬁe E}rghdise cdfdies AavifpSh ckls linpde on the ’

45
~previou 4fa1 e Ae miimers va §Qrdhlazlvdpmtlﬁtartdr?é sequence Wi ch
made thzjﬁéf,squ“"’ hm%ﬁ? {J@;ﬁlr s‘;’éti- ; pmil ‘hade on.each of

- 14 '

"t hé3scel | sounddrias of tﬂt&dmvvmv*am” éa ’Eérﬁgnfe act ?i” rltﬁk(gf Ifsall the
‘cel | s wite¢hinigue. Iveevcduelstdspusmduﬂ‘ﬂw, Ithsb&tnﬂklﬁeshﬁ\thosb jaséitRefisequence nunber, it
woul d |d@?2§a€%ﬁ‘hbytﬁ% 75 fremsgtce‘?e from B4 to, 1639 |Jsé2d of cells and
smear ed &g, las llﬂi'sirhlad‘ ”tﬁ@cltlsrsqm ené%g@ﬁg gg%@i % Pﬁ gf%e is 50 the
cas®¥, trmammlstlmfmd; lbaltaﬁ’ghlarml rraﬂsy\@ﬁ m aseand agoi ndicated in
Bl ock 53®we é ewalwmau at!fefoeléteét’eﬂ ctM cepreSentdtivearecomhysi der at i on

However afe?’ ct:’}&s' ?ﬁﬁrmﬁfﬁna&%h&&ﬂ{m m@ﬁ%}f& e‘?l'}“rgﬁfferent sequences

wer e |nckhssatcadteass~mamar/¢ ideved e [80eI®r sgells within the 55
cl St er indicarethin Eb k 634 ofn&guratzor east 1somsdecei thevprédimslhestarédjst ens was fl agged
to indi csﬁg‘ﬁgﬁ%}@“é‘ 1 8% ‘E‘&é "@ 3591 the| ariginehat cel |, then

e cell. stest is m - ) .
cont | 1 megpbuton O, AL Thi fost b s o G ol R Qe sequence w chin
the ZOonehavé mhet n& seqmceh bdr,eﬁtwduﬁﬂinﬂiaite atrthB chstkr 6 Figure 20 woul d
8lb%ms&n@rthbeqa@d sfquencef thisdy andd ysi s &N

d sereated gellajo
Bl ock 52% S chehte“]’“dlc |Blgex S e fatipdicatedfy as i ndicated in
Bl ock 540 cﬁ b GrE D Enge nsiﬁim ! '&g"%@ ﬁ%reota.fetém of the cells

WI t h| n téceuembusteeermdxoaledjarcbnasbutmgdeuwmbedlofecﬁiffc&aﬁIaellslvmﬁtn&he These sur@g  are

dcat e‘dPSI’COPO 'thrivs,cqrtfet ddeast; ﬂi\etthlﬂie ¢lpsterivas. Ezswrm idihtel ed 3CLUSTE isurvr.

u
.These S % ¥ Egﬁ atft? ﬁﬁ h1 (: eg‘gh estm caedmng in the
anal ysi SBioc| Esgyoian Surd E\% ﬁﬂw Elossidefd d@&.cordance 65

WI tgb thefs@esamlb'ﬁts i Blockt 4@ ' Cl ust er haV| Nng the I argest sum ranked first and
?ally, in an'analysis process,. and as mdncate in Block 540 of F
0

9 cl us 2R fﬁ’I‘I.eég e aﬁ%j’t ke ﬁa‘% ‘ﬁﬁﬂﬁ%ﬂfﬁﬁgﬂiﬁrﬁo the cluster wth

t he | easlibeledTCIWISTER SEMT arHeskulng Siked | biaurea Iy7¥er éaeh @luster | ndi cated in
Tab | Vtemdi engmetlraramlm . They anqthenmseabrank thesd disedreid at@SkdanceNO. " as i n Tabl es
N | andwrlr se jums With Theoclustqf haxing theclargesy sumfanked Jisgtand dhese. ot e t hat

whil-e the fi rst entry in 5 Table I'11 B corresponding to CELL LINK=1 had
a sequence nunber equal 11. 5 The second entry which had the sane cell
link class indicated by the "O' value flag for its sequence nunber that
nore than two sequences contributed to this cell. Thus, for the cluster

conmon to CELL LI NK—l, the sr ngl e sequence |nd| cator "11" is.ef no further
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no addi ti onal sequence nunbers or flags were found for this cluster with

the result that the sequence nunber "13" remains, indicati ng that all the

cells (which are not shown as ehtries—i-A—these o...p..fucd tabtes—n—the
entire cluster is fromthe sane 15 sequence. As previously discussed in
regard to the test indicated in Block 534, this 15 cluster would be N
deleted as indicated in Block 536 and its cluster sum need not be obtai ned. (,L{\
Thus, in the illustrated case, only two clusters remain to represent ‘the ;
zone and to\he4further considered in the Fe¥%3¥®val . process which begins

next as indicated i RluBkRGHhT&EerimsTagksdan 3der ;Ibcte‘adxﬁg acrhe slusted withe daescrl bed
in regard to 20 snﬁn igh 8 ranked last. Thls ranking is also indicated in Table IV.

20 Refer now to the, Vlab gﬂ (EJ T a'i’ Igﬁ‘@ﬁﬂe 21
whi ch begins atsBI 0 E tﬁ%lte%&%g&gg ﬁaqﬁl@@_ﬂ: LR, i v@gu%lﬁ Wgdal'at.ed i3
Figure 20. Recallin hl@Wohtharitryl whxotlhleadphesunmmll pnloclmsnduatdchyehq:tﬁ’fsvawl ng of

several sequences h r@n@thswmett q spytributeq torthisng
anarya1 sy Each 35 | ooty R LSRR ) UL RS TG | o
the round of Ccoo r el @luseN§ flafged 2RkeCEME zsegma'nce has been combi ned t.o pr odune
amultiplicity of tangéiweml fosthe single spon Steoc?rosmnldine t(dCBLhéd;lﬂﬁe‘é For

l & flags t
each suc ?ﬁveCt or, ar?l? Iztlthe s?ae?ﬁ:e?nf:e wggmam mdlé:ﬁ %mle c{(ﬁg:gmf‘h are no&S S f y
the vect Thus, f Qhowh AlcKéids &Qﬂ&&@ @ﬁﬁmﬁé& tQ l nti} clakt

and J cell addn§ISSGSeditaﬁce JREPTe afsly\d& us@d?l n felgmt @dlthe t ttﬂtﬂcated in Blook agethts 15
capacity permitted. clusien ltlﬁbe@t‘de teds‘sB Flt:-‘éﬁ teesim resd Rotbect or
50" vas & assi 11 ed bEAANSLAL Tty STMMAIELE (|
J). After all vect olisdidatedar cﬁeswsm rengl pr8 ll%@%edcﬂbéd B régaheroha

been so cl assi Rbed, FRiguee 2i.nal cell contents are anal yzed to det erm ne cI azﬁs

f ad [ Wt Rfepr
Soundart s of tese ST IRt e SECRIEERR R o

been det er mi ned al ongquahded 'he easswearaﬁ@subﬁﬁttédtiat cllsanﬁeitaﬁ&navaﬁal &r Eachd from
a single sequense. @assibler@nﬂzmtl fcsiﬁsalssemmtsctsukmefrom@rpmpfucetmlet@nstnhe 25

final resut of the SRESTgIC Jrl B sopgy T S R ked
in accordance with ta gp & g% ﬁ,sag Eb
cl uster dél erm ned aamrﬁlaytqeach)«fecdorsauﬂdldnd .ml:ﬂxddtedsuehas beéﬁ)denved and storéd”j :ft he -

process whi ch 88l | owtera We‘pqsmeww Ud@tlhv&:tl pelkg Sfﬁcaém?m@ Ch Vﬂ'EOY 30

correspongl ng to eac"ff‘sé}led Bols E,ﬁ}ﬁf’ Eﬁ‘ﬁfse Scasin thb b hmve oo fo

necessary,- re- CONPWIR Emal eﬂiB RFmifé Elads ﬁmﬁnﬁd
with thel-and J bomodamnrfgslargoaccutnelam hestch margktsn edioumdaees ofIt ese blesses. .

i ndi vi dudl  vec8dr: \Fl“é‘ﬁ 3@3%% ggﬁm%ﬂw s glongith 1he g
'ts | and J addressd &8 was denlY theqpr ?f?‘ée 2} 8§§l§t§?§m bgfthe

gi ven sequence and b;yusﬁewmu&g ufdteofdatcg th tl eﬂl’coﬁbllﬁ: VieHotfidariesldfleach .
process is repeated Shd’rclmtdetﬂemhgti ag nnxda@fgelnamehlrsie ‘to determne the

qu? 1 I 40
nUITber Of vect 69 S f r %m Epﬁgglggt)g each vect?r in 1ven Se{ en e@r? h?‘dpecgggises
ranking cluster. |f cinplGaSThe1E aN& & lcen aﬁaresms aeeqmn@.et and J
contributed to the Hiog Img‘bs B0 the hlghtﬁmkinh - Clustst. elf ;hec:odlmdeqb(yadorngedmplyand

azinuth val ues for tqﬁmslbste tfe lysfes as IHQGatG@P)éFt of
all of the vecfdr cdffff ;on e s Y s Reaplllorsnh oy s
cluster. These dip amtnambrmt We Sedidry from tﬁeea;meteeaduchldmn@meteﬁ% |meof the

i nvention, as the flhmielsg\tgﬂhég dlgtert hi s sequence Howevei |ter(1i ’t‘gr}ot herestf orm
of the inventi wher ej'ha 08¢ Vet

. h are
adj acent acouees aERiHLY mfmtﬁtﬁ;??&m T e ety
55 nerely contri but ewkiéh tcbgribstadl to raZ‘hGEHt Vamuuaﬁnuth n/atua.y ntaasba;
these val ues for t hispnsidgedricen mbmfftbtt vent Oe,tastthﬁf fingl jv °qufthlsm
corpar | ngat he & and. Hestgt ALeRiat e S RIETRY YA T R A o "
a given Sequené% Wi t exﬂ%, ﬁlﬁb‘tﬂ & th€finaPdip ﬁesrlﬂl . dask, thése values for
cluster, 'no vectors thisacayichtesmaecbigoed aathés tingund to have contri but ed to
this 60 cluster, twdfdioweyesgineo Pt‘f@‘gdm %v%ﬁxq{ﬁgbo in oPQhe hl est
procedur & cor T gspondieretP RIS A e s s B gl B o
of the cluster.” If tHhiserphiwes e wnetelﬁroeaameenﬁﬁ, bé ensiaﬁgem ﬁrstapﬂbcdduwal ues
corresponding to thecdnaspvdasrtpespaoﬂmzttesr@f; ustelrlarametbe mdde@% e ietféfn
cl uster expansion coEfsfffrefesh t,hlng“‘:’;":re KE ‘3&%(% t% getnte
repeated. If cout ri-b S'th BB%E;’B rib ns fro hlS sequence are 65
1,539, 378 ' 0 now found within this
expanded cluster, the result for this sequence is taken fromthese
contributing vectors I'n-the case where no contribution is found from any
vector in a given sequence, either within the original boundarl es or the
expanded boundaries of the 5 hi ghest ranking cluster, lower ranking
clusters mould be consldered |n turn in the 5 or der of thelr decreaS|ng
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woul d not be conputed for this sequence. 10 When all of the
sequences conprlslng the given zone under conslderatlon 10 have been

, : - 3~ each
sequence Whl ch contr| but ed to f| rst, the dom nant cI ass or cl uster or, if
not, at least, to one of the |esser classes or clusters representlng t he

e. . 'Since the use of overlapping correlation intervals is preferred,;. -a
5iantial nunber of such 15 results are avail able and it nay-be
edto reduce the quantity W8 i nproving 15 the gualityS®i_such
resul ts bt)bwﬂ&ﬁidlmlrithﬁeﬂbaﬁde%rtﬂxsﬁi ltﬁ%&lt‘f@ﬂth'ﬁ&qﬁé&ms@ﬁéﬁ R¥mSequences whi ch
do not. vahgsefcomnblUmeVemmher to any | arge extent In this-case, the stored
"di p and a2| "ESO‘I"FE"- F‘bﬁmé gé‘rqlm Ct%rgémewm and conpared for

adj agent 4, uﬁgﬁcei’ﬁég e akf‘fag jes ol teval ues and t he
azi nut h aﬂasthe.ndaebaaﬁgmtpo&aauemas HTRYveR &, o ch. 20
differen pm}d uséads cqyreap fingto the: @:meed:mmbdeorsdropeacgnasl ble to allow

t he pooI ot{l:ﬁ%o ‘F (ﬁb “s‘ I’e‘sﬁbg‘tfétﬁlbteaﬂ“ddﬁ'ﬁ sk el valpes | ndi cat edi n
d13é

hi
. either t he HenQll R4 n%ésdé %nsﬁ&fhe %@hﬁ?&ﬁ%nﬁ%‘ﬁﬂ@&&ont hesgy r esuts

Wi || not hoe ipenpexlessat as: descnbe:itdbbvel;e Hipemé atiinig valae ishedilable@stence. Rat her t he

two diff EpEh qwsgﬂ @“a’ﬂ@b fiﬁt ﬂgdm:“ﬂ ﬂf/elrcrlusteh osfbnot.antial |y tRe sane
result i f o la%&?t lt‘éi;:t rc fe gegﬂﬁ nt nﬁgﬂ&%ﬁ c t hese r U| ts
may 1pe pQG&nEﬁar&‘tSvaﬂatﬂé A tﬁmi eliiekired @6 redd de t ofs the

sequenceshwmltahtymftstadt rouile

i 'ollme tBodi mﬂladmuadyaluwsnohtmdagayl n possi bl e
output | SRR S gﬁ

&%Vﬁgrde re pooled -
-sequencesetr, 28 204! IE ,fjf m th? ying from

congent i oalaés.a30 the aztmliﬁlubdhl‘es ﬂ&ljdc&g%wu e fhajBe/cdniputed@ad ¥athi ousagiual ity

factors \ﬁ#ﬂeéqi'c 101 mderﬁcneudesmlheo a’émkth@f the cluster

corespofiigy iﬁzlgﬁa AN el e T e numer o
i ndi vi duadsul¥ eepre3éiingh rﬁ@ tlteq Rk AL IS asTot, gull the case of

~ pooked r ébweres, if tsnﬂ:etadmtlyaha sameor'ésubdet 'indicited €hir ramdaeaaﬁ amgﬂctsmval ugs which

- contri buf§ fclllies’se Eﬁﬁ lﬁb‘ SFBP dgﬁhs@gﬂswb{; u; gqubs'gcﬁ'f nteresting to
out put utforaﬂm:ﬁé’% éneidﬁ)fm;ﬂg fm%on ore%}ﬁP}g g) %ﬁSt abl e, angd the
" nunber, S| ZTh@BGtput map oaqﬁeewesmlfsmsp arGiag amo aund while,.
anaI392| ngi!:llhec%? thhm?%gTudewarthtlmgefactatgm nowt ¢ficostse,var i 8us graphi c

Hnt

h ?ﬁﬁ
pr_esent a gb%sﬁsoﬂmﬁpét gl?te 10 eresum% wirth i mpr oved
results tHeLba g QeI tHe UERIaY; lfntush pgleessent ed | n. tﬁe form
of . arr owvgchtcanmbmtbd @nhe puoteldmshlt ﬂhed(mhmymmpymm&sm to dlput - " Ref er ring

7 agaBh tot

e Qfltheem ok 1. ital custable.sandethe punibst,” sigg) ands - vvh35ch 40 may
be ei t her, g Stis agg" “ﬁﬂ%ﬂﬁé’bﬁﬁ’ Tﬂi;t‘}?{:léﬁ;%mre Il 1 ustriated
.are: —hay%@HaSSWHH C Qes Q2 alléWs alcemp rhs@ﬂvoﬁhé)f'h@ulﬁe' | expansion in

t he cI ustpeqsereoq)mrtbq: fmmtcécai'mw ttbancbwsliopt dasatbpvebmdcqamt furt her descri bed

her&n in 1 %gt' e%”é O“}go:eor ‘C#\ﬁ:lwm%rb‘l“d to 4 maxi mum

nunber. ofard RE=1, ¢ o?aﬁg 39@?1&3 AP E‘ Hato a single”

resul t arthstehéxphnsion tédh té n uemﬁou slihdeb@ibed dcfatttlﬁad désarib h@reurRGJO_ ‘her e~ shown as

equal | i ngegard iphBlepksi 69ga g Nﬂf-t, Ker rmrxdmg toﬁl m@@mm ntlmbgotzfl the results
the Je.

froffa g enc ‘bt° Cing #as desired;
and DTOLN gu"gﬁ%é’%;s f‘é tﬂaanrb%mf&ggb i dihedral angle
bet ween nrehnatetxm fumlmgm mm a Whemtheﬂ)datedmlm whith is theal | ow them to be

- S TR Eﬁt&?‘*ﬁ’m E‘% e R OB e

~ indicat ed byis-idicaed 8 of oa 5@ of | gL@HEEas?ﬂrcw&%lymis‘at(dsai,lmy di'scussed it
may be dmbedestredts}n ; l mrvt;mlmtathnsa;tmq in regard to this
€ 8. 1 1
zong Eg{ Eq&p gﬁplg; QEL]%‘ eggsjas FF W%hrgg Pfj‘;ﬁlﬁlﬁse 12, and> i ch
may. 'nCl 4h'Gu 9 h as a lirdr @Wsﬁ 19 necessary to
create smuhuabxgafa hs eommpmttoodivxdéﬂle ﬂotamt@sgtmﬁmdewca&tssanch as-a line

~printer ﬁ?}aﬁﬁmﬁm Vmcwtett#cﬁ rsltsrlri éhpﬁc Gewoaldtcorrtﬁnondaq brief, it is
conygni e

i i.‘ti"ﬁi NIy "Q‘%ﬁﬂ &‘ﬂﬁgﬁu' IR ’g j‘ Squadggant s in
order t o ténigdedr fAAuBBAT & rag lobht .;'r.. %ﬁh(ﬁ Q (ifq.errespond as cl ose

as possi lploeutltd thhattlrshtom requly Forgantput] Var| ‘ous char acters ‘may be used to

i ndi cA ‘eCI’ESﬁ'S"*HPGFK s thep ?“H“at r ci“H fﬁtﬂ i's not output
oot epou AP B EANTOS ] s}t“ AR, g

corresponding to the divisions of the p ot unt 1| the entlre pl.ot-.is-ready
for output. The classification systentls t hen scanned systematically from
cell to cell, for exanplé€, by increasing either the.l or the J- i ndex val ue
whi |l e hoIdlng t he ot her 65 i'ndex constant. A numerical “value " '
-corresponding to the contents of the cell is 65 51 :
-—4r539_318 . N — 1 ! deterntned-and:converted

o, o [T T T L o T I T Y




Further, since the average position of the tool is known, this position may
be deS|gnated and included in the output. Normally, the position of

magnet i —tHon-et-the top (or bottom side of
the borehole are indicated. Since all of "thé other information is related
to the p05|t|on of the tool, 10 these indications are useful in
converting the’'position of clusters.into the nore 10 nornmal geographic
references. The optional cluster pIot output is indicated by Bl ock 560 of N
Figure 21, but _#hy be included in any point!¥%38W gure 21 As jllustrated Si.

the process woul d co@tfefihiRedlind’ EdnvértddNBitd BpPipgid- @preicaiafibn BF dupht SKvtactsd
begin with the initi abiresp mk5t0 thls h!@cwblsh fipentered rinte \the) grevivesly e emés |

t he zone as. I nl dcat eato(!l.?glee 0 ersgrldlgsséntltn l l'l-;[ 1 B?IS h l@fa?\é 0[‘
and LE are conveni engﬁaé’me&rfﬁema L@ 1{. ki 5
bet ween the start and eRdrtiodr sidaethzaneage auo |th7abolns hﬁwnahisobslticm rﬁk?&)bgnate

the first sequence i Itided; in ghej allYEthFlneSItli
i ndi cat edg,i n Bl ock 5 caﬁ a}ﬂ‘ i%%oﬂs“ Q\Eg !‘,’nﬁ‘h f’he 20

i ndi cat Or NRANKE . these indications are useful in convertlng the posmon of clusters into the more 10
20 As previously desmmmgecgrmhncrreﬁeaateed | n BI ock 586, the | and .J cell

addr essesgfor each of t wslsqehplat éqﬂgh Blople @qfﬁEPGazcle by
R e e e R

f our - pad t ool ag i | @&icés’slﬂ‘(ﬁ’d-eﬂnewﬂ'g’iﬂh qsenc'& inlthefdhe Ssuﬁ cat@lin W1&6ckB80! Here, 15.
correspondi ng addr esges in td@eslawm asabb and diE 2% convenieptly usedte mogitorTthen,.

il ustrated in Bl ock PREAEH fl%" &{%ﬂﬂ ?;féi?ﬁ? A %‘?.%Q e"?ﬁ*“’;o Lé‘tﬂé?@’t
vectors is corrpared tme g‘rae NigHest %Qﬁ g chu §' ﬁn el ndex .
boundaries of tie cl umln@tor\Mm*ﬂ(#ank |s deS| gnated t e NRA K |nd| cator. 20

Initially for each se VIOFSHEdePﬂ pdand ipdiegteddn BB’F eéé‘#ﬂsﬂﬂﬁ@ﬂ@u%s@ot h
the 30 count and; ﬁg'[%o# &?tm Z’ Xi'é‘sisggﬁ %}I li ng

wi thin the above 301‘6 |U$ttﬁrteho.uxla aédtﬁsand eﬁ%ﬁ&iné@dﬂ wsrnesme aem
only the sunm n2f of eathhemIeHththne@stlli:str ekt 588, loiet 1 aaﬂsaddrcsscism esdmﬁ ng

of the weights of ea 105y, s cof |the @ 'E‘B‘F‘§“W"t‘ gﬁ%ﬁ}i ﬁlﬂéve
been so (‘Qnm der ed, qﬂaec"%oq’“%fer?aghgdﬁ%%ﬁng&s% ’8%‘111%? °S}§n§t M

Bl ock 590"t o deterni ne Iditiap)foresch 8¢qRerdd, the highdst @Ak smaeteﬂecﬁnsxhéiea eBdth thet hi n
t he boundaries 3 cl usureand\R«M(s madeef: ?achaebtqrrﬁnomtﬁe seaﬁense grwehmdntabo\t;ut ed3o

to any cell in this cﬂ‘ ndaries.¢ Tt SRSy OHER f‘f;!!c g ofs
sequence, ‘T he test .inc Ga °r§|°m£'b E&;&E gfe’g H“ﬁm ewe ‘ie,q.aa%rab and

the process continue daﬁveldrt it & &@th d ﬁﬂkaﬂé@ﬁ: Bloclc ﬂae 6y veoxdrs

azi muth val ue: c3)5rres mﬁseﬁgenpoLSHﬂs é\UKsll had this -~ 35
accunul ated 40 ;%n ﬂ%}j‘ﬁ% Fét e@%fﬁgﬂ ution .
bearing, -devi ati on angé ghelprdees oﬁ&héndi dmleues tEQ@ p&e’ tﬁ@a@onﬁl

to this sequence Th|asmm tnpiliteaborresponding/tol this kmmedm the [previvogly beumntatedl ned
further here. &ectp Sy %R“‘B@ﬁ“al iye beasing, ﬁ‘bﬁ Hg}/\x}glrﬁ

and referenced to thl“é" gﬁ%gg l“i% féﬁﬁﬁ@"ﬁfn { SINEGe e LR Be
further explained i'n 45Then, af Rgiafited In(B1HEkOIoN ngesetdaa&endyeﬁutotrai did teferRhced :
represent the f| nal iteshis eswence As prevm IYAsxpiam!:ﬂ@ad@el “iﬂth rsaemnﬂd i gur &

21, cach seauent® v PR YIRE: sl R et A i Laghoatod

in this block determanﬂﬁzea melt st e (¢H@ fi3his Blobinddier
anal yzed. As il ustr atebne hlvesaemnhmedom ilssgtmared, ths V\I.oﬁlchErredpbnd h|1§=|LE Hot

th the t ilef a'Pb@etc ‘éF Liels) F‘F}e W§WE!(W |
vvoﬁl gaigntl nﬁe %ﬁ/ i In(",;’r° S%g@&lﬁ ‘ jf@g ,Sf‘ﬁ ﬁ ffﬁhﬁ tedso-
tde lﬂ@hésﬁﬁﬁﬂttn@d

in 50 Block 598 andsé endar Bé‘g(ﬁﬁﬁfng gelwa@ummat ﬁCHIbdR
thi s sequence, begl nrlusigr-agai N~ as I.cated |n Bl-o e hi g

ranki ng: gieuster °"°‘°c Ccp F 0 }:? e 2
found that for %isny S%S&ﬁ%inoviﬁ'@t@ﬁlsétﬁ e&q 1 e m st ras1 licatéd Elés'[ 155

ranki ng cluster as i rwhnembeobdbyteaby E&eCGGUNﬂ'BIbGR ﬁOZt\WBmt egstouldrmhdsmxenied h"er e| n

woul d answer YES and Ct is igpibllg: Aicindigated. ﬁ'GTeé;"att‘é?ic ltL @ap .
B ook 002 whet e ¢ WH" fﬁg’ fnpeei e IR o,
As i ndi cated t her ei Nex) a\ﬂ@e ¢dnki@étatidghiYhedecond nto didasdd aks OC ma@@dar /
assigning a val ue | artlgaerl wihach, @ wib) liehec:db&f ¢qm;sp@nds 62 8@ble zonqweohcluster

corresponds - to the n@§ fui § &h£aRppP "ﬂ‘é@}’
expanded for regonsi @%Lb‘% j!;é 5 codb 8 wglc &qgl o%r?lwf’glﬁansa'l ﬁ(!:Jé -
greater than | ich, 1t wll be recal 1 ed, corresponds to a stabl e zone;

i.e., cluster ‘exXpansi on might not be considered for unstable or gapped -
zones which are indicated by a |esser code. In which case, the test would
answer NO and no cluster 65 “expansi on woul d take pl ace.

65 1,539, 378 However, if. as indicated in Block 602, KE is greater than 0
and CODE i s greater t han 1, the process continues to Bl ock 604, tenporarily

65.




maxi mum and m ni mum ranges of the I and J indices used to define the
boundaries of the current cluster. This expansion, as indicated, could
Correspond 5 te—hﬁeF.e.a_s_'_H.g_t\‘hn r\| uster h\l I(I: cells on each side The
process previously 5 considered for this sequence as i ndicated in Bl ock
288, woul d then be repeated for these additional cells, again to determnine
any contribution is nade fromthis sequence. If even this fails, as’
ngcat ed by a YES answer to the test indicated in Block 4 10 -~ 590 and
RS wet—t-o—t-het ost indi cal?9:38 Rl ock 602, the process &y oQRt | nue

10 as i ndi CHoeevet, ot dsfiadita6d iniBloddl KK Wgreatbiahsn b bnd Eopler M ned if the
current &‘leﬁglt @‘P" do?hFePs ﬁd@nhrmet tveBloelasmf :ﬁiﬂél‘aﬂmy mnﬂésﬁ,%%és woul d be

i ndi cat eff’ m%%%élr:tﬁs dhehe i andaf i eusqﬂ wochﬁ“mevm:ere there is nore
t has onetoclnu&h@ﬁg the Uids SI e bl e °§‘he hi ghest ranking

cl ust er ¢mmsidéred for 1iGs sec}uencé;aﬁlﬁid fee(i’n BRck gﬂssw&fl ro e:sb ﬁ%oﬂ i’cess woul d .

.conti nue °é§‘eferﬂ$‘ﬁt§'al‘9ée eliscpgh trdet@DRe oy eomthnbmshaldaﬁ‘bﬁam@r NRANK woul d be

. aNg t T
s a““q‘%ﬁa&?ﬁa%ﬁié R o, T

second m;sndldmd tnairet test quBloek 607] Whenoit tsalatermilneﬁ if e curd t clusteif ro m eq uence LS

was foun Q‘%A FSt I'i“’(s CWF’PH hsneﬁ'cateﬁebhext ranki ng
- cl uster mg HRect 4 mﬁi S5eNeaf i ve of thi% zone
. 201%had aﬁiandaléd)wmss mfﬂ.SI‘He ,to cqarsog\/m cqst he test

i nd| cat eﬂhfrrﬂﬂslryddomﬁmm\muKmsmp uME@sedltmmtlhaedasext\mmee evenh the | east

ranki ng A6 to@gg:m: “@@ TR e %d,h"*d'f&?%m sequence, no

pau ‘ﬁthsce he next L Ni S condition is
Q nd| cammig alssts:hmum Bencdﬁkldﬁkd Gn‘tmall Thsters Ire’]ﬁléselﬁ tivarof ties her ed20i ke 25.t he
resul ts !"girb%eﬂ l§° Krd RANK, after ovhichi theittésbn was found, and
as_shown’ Iﬁ gaugfr%?ﬁa'b@a, [l eauence at this
ctine. | foydh Qlinsﬁii ce,lnbvilﬁi @ﬁdrhﬂ bOEdrputdd folth ﬁ'sé'huﬁti an&Or responding to

t h&® doni tharnond;tlmsseqmﬂmted #sehmrm Blca:k 6l hismdﬁdaeorclastere\dmeﬂ stesictural dip

i s sough'ch”?@“sfort Qutian yas do ﬁt"é'daby optional Branch
606 di rechtor'&" i Blaek ‘EQLE? d%‘;ﬁd},‘%gp b:g,@ jfgg‘ml?,ij ankl ng cl usters

as_i ndi ceﬁmdam IluBh Kthe Gore, amla ﬁxcﬁﬂ dQﬂSsdu@ cat ed by Bfocks
60% thr as9c PﬂQQeedgeuldiceted b wn IBJQI! ﬂstooBiockpart Beul arly when
~stable z h%g S%;ﬁ i/ by po{ickaol s S‘?‘g f’ég@ank or consi der
" oply theg Em&lpua ﬂﬁrlgﬁh QlaBle YR b iRdiadd aadsmu - val ue§" for
f hgﬁJl ndi.ofileisem rank gojicommides ontyithe deminamelustss tndaeaﬂmé dipadd aammh of the

" se ence‘éa'l!?ﬁs’?" Hheindip I\FE‘li{eB?eé igdh F*h ti tpome ¢ bethe35:iom nant
cl.uster, gt Hg gg%ftﬁ %’gj{‘gg 35%%@&?‘ ?séﬂqui one of these

sequenceﬁlgreﬁﬁ ﬂ EQ ,Qre or -t he zone t|on od of reducing
- t h&/nunbetr A adflitio ?ahujetagd gﬂtehummlhb msmbet(bf dlp andotzm!th tdsdts, by utilizing the
. an n a

e o P LRl nﬁa B ue 0 rom
. adj acentmﬁi@ﬂla'seﬂﬂgg ectl H‘%f h tlbtpgd relinth fchto 0 or) gure 21 indicates
t he "sel et mantenfthduhdlsatmmnmlwoaﬂ ¢g1|v n alakie rentﬂﬂﬁnorlﬂ‘r(r,‘abﬂr POCOL or, for

thgst mat 7‘@F‘P'¢t t¢smrpel angthe girdgess t<¥ferent fromo0. If
L "0% forg ﬁml :%lgdt:é ErRnREr R wott d proceed
directl YthE s will pro ﬁ ,reéaamgmalsaﬁ ypassi ng Bl ocks
_662 t hr oin 065622 and bdgin Hbvnevmrg[fxrodcsqoaoshomgnm Blodes;‘iOr ed -the test indicated

P! ock 62'5‘ aisigg theadin ang gzjmigh S by |n|t|aIIy
o e e el ey 1 445; # beg ! he

- pooling 'Dllie@éie&ﬁorﬁﬁloﬂ 'elw bt Avdilable ks tha esu‘t'rwtwlwmglyprewmas may be per fornmed
" usi ng t hescthr puaMgaqulmulewaloae&&agf Bigure 21. evet,othese\vedtescri bed but is

: mbet, °BV%°&H§/
Py e Aol B e %"é@”@@*‘%ab;.n@a %p‘ﬂ“ﬁ Sivanigge ot @

vectors woul d- aI so be aé@4|ah| esxq the result of the previ ously descri bed
vector sumning indicated in &%ﬁ?&ﬁof Fi gure 21. However, these vector
" conponents shoul.d be first “normalized: for the nunber 'COUNT of ‘vectors 55

© sunmed, whsref Sé’)@aﬂrﬁlélf UQGHbarxumdeqmemothhdurbef dOINDed by: [ERR] where

SX, SYéﬂA%ﬂQratei?g%?JLl?%? éﬁ?ﬁng@ && an the sumof all (COUNT) t he

X, 60 antheZomPAtbd HoRithe dip 9 3R vl 1'?%&'1%?55% Gock &30 of Figure
21, t he lﬂﬂlca’ﬁédaiy —OeHiFhOWaR 136 tSmI]ﬂ}ytatBEOﬁ equenc i teospakem fromthe dip O
and azimuth [ERR] values for a given sequence - here 60 indi cat ed by LS -

whi ch was set |n|t|aIIy to the first sequence in the zone as in .-~ 53

1, 539, 378 53 Bl ock 580 and as |nd|cated
now i n Bl ock 622 The Z conmponent nay be conputed from Z—-cos([ERR] DTR)
where DTR=[ERR]/180 and converts to radi ans. Now a common factor CF may be
~‘conputed as : ' . O




CF=[ ERR] 5 which is used in conmputing X=CF cos([ ERR] DTR) and Y=CF

sin([ ERR] DTR). These X 5 Y and Z values are then used respectively as

t he ini tial—suns SX—S¥Y—and -SZ-anrd—ray—beused—as—conponents—of- a sum

vector SV. Also, as shown, the QAL or quality factors representative of @

sequence LS may be used to initialize the quality sum SQ and the nunber of
pool ed sequences NPOOL i's started at 1. 10 ~ Next, as shown in Bl ock
632 of Figure 21, the vector components X, Y and Z°for the next sequence
LS+l are- com;uﬁ.-’ed This, of course_  nay his539 as..it 3
in Block 630 using Bfeek ssmlaaammﬁcagad\mwuakmmeszzmmmoapmesamﬂulcomavsdto
test the angular. di frblarleﬁe@(ﬂiéltwﬁ‘etﬂﬁaﬂlﬁoMWY#SF‘E@@M%N@“E‘B‘P“&“ ‘whi ch
may be con3|dered afagior Crmay begomputediat at LS or, even better, that of the
15 pool - ‘considered as SV above. ¢F|=e/a Zhi on shown in BI ock 632

i ndi cates that 15 the, dot product . ofy t b '
e e B SRR
DTQL, Whl‘:h IS now @ﬂflmey‘lbﬁdedﬁd’o DIBNE. oandxmmcbnsn Alse a$ shown,ghe QAB or

cos(DTOL). It shoul dudlity ﬁaetealrﬂwetthla}e of Bedueneh L§ é%’&%‘?‘ﬂé theality on

decreases as tfjis aﬁﬂﬁk%;a“ﬁlgt%%&fp g;m rzgg;t::e:{ﬂj@y%@ze 10
q Tmﬁ eﬂ;cd

dot prod L ex eedi r;g”ﬁpggxn@, @ayte ddhe astOw
di fferen E i s | esSortsaquend: LSTincBlokk 63 muhttht: ré#tcwmgla@ RR [Th¢rg atetﬁe‘;gﬂ

oL oy SRS Et%ey%’eéﬁtftw itf"“‘f.%i“ﬁ‘gtm B e

dot product [E theDBdt2pr0duct ofMhe GRo vectors SV and V, which equals the cosme of the

25 [ERR] In terns ofanytéartdafferm Gnltescomta d h

cos([ERR]) or [ERR] sy éﬁ%usme%nc s 'gﬁ._éhge is
30 found ang the -lfh@ reforS f‘,P taom laAgular 20
conti nues as 0 shaifferénde Bhsoleds tﬁa3143°by |n_ _yl duaI I y sumh ng the corrponents

quality factors, etc. Theriots add
s Stauence nto kA S tt%i}a@jgrt A B e e
there usually % S anyppmer Timt e5|gna e ﬂere as NPL for the nunber of 25
sequences_whi ch nmay be pool ed in a 35 gigyel pool . Thus, if the pool

al ready c'ﬁh5| sts of NPL sequences, tb@st):est___t_n_dt cated 35 in Block 636
answers YES, ending tenporarily the pooliHYI&bYl this series of sequences.:

| f, however, add|t|dmadrmseqwtmesmmntsehlpbmoedﬁ the test answers NO, and
t he proce%s continues. as indi catg_g 1L BLRCk 848 ggy i-ncrementing the-
sequence desi gnator - LS to the next --------'-'-—---'= ,ng to determ ne.if, aII

of the sequéences 40 . in the" zone ‘hifs -.biereﬁSEonx ra'e\?*éd as indicated by
LS-LE and shown in. the tﬁst | k 64 b‘%o rthearua%g u%'}f?e ITB.I n,
(his test ansuggs ORI jﬁa? SRR
return to Bl ock 632 shéwrif Bk & dividua suﬁ\ REdvhipofen ,@aﬁ@'\ﬂm@hﬂ em oduct -
as previously descr iftxaselquehde ItShé, aad twnuhng@@n déklmeie ﬂtehtetotthﬂ nce -
DTOL, as tested in thEIAls ef dn r ;h‘t;‘h‘li §e6i%1 c‘:’;’;t‘l‘l f e test
i ndi cated in Blgck ?tZg 'Tiré:a S8 Gt G S8qubhdcs, the tedd dﬁ.@fbﬁl nuess

to Poi nt BB de3| gnatie@lde r636 aﬁsv&EsOYESl eiﬂdingrtbryporarlly el pomﬂmg Iﬁu thm mo&fs | n

the zone have been cmwséﬁhwwmdﬁw@t uence ck

642 answering YES, E@g‘ﬁﬁf&éﬁo'gth% E‘g@ % rﬂﬁﬁ'ﬂin e Sl el HueAces| m l ar
manner, if NPOQh= Nle 1dere ated byl B an @Hovdnh@thbeéstml n 40.
Bl ock 636 pooI i ng iBodked#.oIf durithey sexjucmd r@mh ahls rqangrem gnd the ggoce nput ed

as i ndi caied in Bl oGRS asigagn th?er 54% ﬁkégb%gt‘l R AfCiopdy i s
Computed T1om the. aGHRIIIEE ir s ok SRR Al I ed Lo
conpute the veqtsor GOEHISR @sTHhs tat MdRYtRd. esme 632 il RRWeRND aﬁiAN(ﬁWeS)@ulll Q 555
and P . continue to Point BB designated here as 650 '

[ ERR] =RTD ATAN( CFR/ Slmllaslyl, if all of the sequences in the zone have been processed asmdil ﬁgb 37 8

42 TOoCess Wi
54 wher e RTD-180/ [ ERRISHS A L e A IPOOBRPL Lhieataag axBSmIL h

quadr ant fact orsp andmmer&&nhebmtslearocli ﬁmrp&:h xseendnb&ﬂl dbende@< suiff as 50

[ERR] such that vxhervotm;qudxs dft’da gé‘ttﬂ%‘é nentsgg %t % BERR]
ranges between [ ERRIS pﬁ{e tor%“ﬁlﬂm sac aﬁgﬁ or gi ven by 5
[ ERR] The standard deviati on DEVA o

Jé gtars |s an. |rrportant
qual ity indi catger as, ngS NPOOL. DEVA nay e colﬁp ted ' two. steps FII’St 55
DEVD i s conputé fromthe vector _sum RTERBAN(CFR/SZ) D

>



10 where the [ERR] part has been already conputed in obtaining the dot
product as in 10 Bl ock 630 The standard devi at|on is then given by [ERR|

= may
be used to corrpute the count erpart for the pool ed sequences as for exanpl e,
the 15 quality for the pool ed sequences nmay be found from QAL=SQ NPOOL.

5 Then, as indicated in Block 656 of Figure 21, since additional.- -sequences
be present in the zone which may not have been considered for.-pooling
e _pooling has only tenporarili5¥.58en ended, . and  as jndi cat egs byst he
LS=LE t eSkn&b b 80/BuREkordh ARTNED A Mo ki Cess s begun
agai n wi t Pactonend@@s can be seeurpxroﬁm;guta%ﬁﬁng%b %aa g‘?g&%?@%‘hg{?zatmn of the
-conponent Wbélt Xathhmtlve,memmmw@sawsumlSMaﬁd ock 630, and
previ ous! § d1%"(9 o & anpther eamrag fagtay siven Bhr ee. conditions nmay terminate a
pools 1) as indicated by thec,:ke?f'g‘r?ock 632 when the difference between
'resuI ts from adj acent sequences cedds tol er ances and this tes? answers
NO 2) if thﬁ,m%dy‘, Yo=Y IRe) exceeds NPL, as indigated
by & YES ma SR Bl RO S gRhE Shp e BISARR T2 L0 B
the | ast ecwepwsdcieon thettretopomens as i ndicated. by the B ock 642 test answeri ng
YES. In this latter condition..the est shown in Bl ock 656 would al sqQ
answer YES;. indicating tkﬁé(?“gﬁﬁ -o6vt hezsequences in.the zone which ®uld
have : ' been pool ed have be¥¥°so processed. 30 - The processing
t hep,cont a S It 0 would

. havgolf n‘g]%qgg} \}"&Ergaﬁtﬁé%i’lJ&g%\?so?gitegqs?o&ﬁnﬁﬁgyergot%}ddua as HI q hége cont i nued
from Bl ock 620. The final step -of the ‘process for this zone is indicated in
out put Bl ock 670, where asy gfa ed of ‘the stored-information, and

i f desired, conputed conbina n°'.‘t' Yeof , may :be output. As indicated by
Bl ock 670, sone 35 .of these out puts may include the. zone CODE, the

sequence TSt moBlo thhetf POOledB@UG&)ElH&@SEHOBIUdhtpf cEkRnapbel azi nut h [ ERR)]
.f or ygac uaﬁ#l %o “ti% ol@d‘} wétfc%o !g Frbm edb‘%e ?e number
and dGVI a? Oﬁ'le % Extﬁ‘:ac qﬁqﬁ @5@%?—1 X ?sﬂh’é 1t| 'S NRANK ' f or

t he cl ustl&rpmdt tnhhe zmnzthmfmi nmt\heﬂatms cmrdt:nedlf wm:ré he resul ts from

each sequ ﬂ§ 1 penaa  gne ° aarn@til tha Sbeﬁwt put as 40%
vel s 1B @Fg? Tﬂiﬁt‘% IO P A S gpasurerent s
o iftul 26 Shéwh iAB Oeaihﬁ Fhr &A@ dEBuss¥d. POO ed sequence. Wth the
: :_--.zone anaI ysilg rmwparerteé hretch:en. 'tImeememmhtd apbalnt) agibdicated ey th ock 400A &S
shown i n- tﬁ‘ggfﬁer t s .:reaefsgjggﬁﬁe%ﬂf%ed P@%eeeenca el.l.ed "AUTOZONE,
0 dot o R e S R bnal pgone, i
desired. pbcess considerd th usastsaﬁ'denea‘muheoda sqihdiceatyithe Blockssedt i N each round of
correl aumserf"e YES_IMQISé o conditinap the th;avl@meeﬁlmhéﬁw@dd glso gr oups of
~sequencesf] TR : %) sedpenses infhe zqngyrhichigouldfeven) e zones. Each

- zonggis anal e b LohitifRied S @Pofth AR s i §60GAFIgRR A&t t g déterm ine
t he dom. nwuld Imyele" nopootlinahad Heet dariréd, tMndaﬁseoMWomdhenehbnﬁxnombl nat i ons of

di spl ace ﬂ'heﬁ palid 'é(df’ éprith ?ZQilFlls iggjcated i ences within the

zone. The I;’%E eler ‘ﬁﬁj &,@ lca%ﬁ%g%gf% ;§§‘ » 50 sequence, to

- det 8§ m neoftt ébutﬁ&tﬁlhﬂ&y fu©the 2ohel BE mkpt "of equig ed, or if
desi red, ctoorswsshnﬂ Mdemud'r(bmrmmhepwmée ailpbtbledsquencamdsm thi ff erent " di p and

azi nuth at:gegsm © Al 5 t%le @@“e{feéggg?%ﬁ'ﬁ% r pRimuth *ft tfrlﬂ’at sequence is
found to &g ; eq-hg xﬁﬁﬁa:&e&er& ﬁﬂ j wilhs - from adj acent
Seq#eNnc eswalieg tlbecustom&'& relatlve bearmg, deviation and’ aztmuth measurements The . 14639,

55 pool edbpys g‘go ¥ \PE chatt] S?Q%S’;Etm nqetne\;equen N\éthefths zpresul ting f rom a

singl e seﬁ% 'pglops Fg? fg ﬁ't[ge final results.
~ Ref erri ngiebi@mine @h bgwna eﬁeedcssﬁo sdditin ZEDr m of poriggons of
- twod4konvent |Td1na|allaxf|tlw\d1 l@bmentx hmdméftmlemhssumfoftdeeretaeexhrfmques450f t he
pr esent |“rg9 ﬁef . e‘t &“!b‘% If’éf&ro ‘tfh@q‘d:%ashw gh keol urm i ndi cat e,
for corr BRI ass$ éﬁiﬁ Ko Ao T %mﬂh#ﬁ BEEL LT e formati ons

N versus deyatibus ‘goeyitidGontbiratiomy Qwa:spmeheatsmgm e@dtbde nE aldtratatuom of the -
gffr es. ﬂ&menedﬂ hmltb ¢jginagThese mtlnmrmkheheewhdpmcﬁgbyt he %0ccl fromthe

their riby
: bOI’ ehol €.s des rtt.% Qﬁ mgddy‘%t' % ers. og mqnt ran;:; %#e‘g dri la.tehd,n Sequences
Jcorrespor lnﬂgh a%e donlylfthatse 9@fot i on_of -the
figure to::ohmbuleltghtch@fclaishecldeat $irnd1ar dig¥froat «jad erﬂsﬁuémsmaﬂlﬁ correspond| ng to

the individual sequences or. depths. In the portion |abelled "STANDARD",
these arrows were obtained using the standard processing techni ques but
whi ch included the use of relatively short correlation interval-s- here, one
meter long - and an egual correl ation step to produce as many. dip 15'”
arrows as practical. _

———%5—The BGSItIOﬂ of the clrcles a5500|ated-mnth each d|p aILOmLCOLFESpOHdS

b o o o a v o




di ps shown. Closed circles are used to indicate the better quality

correl ations. The direction of the arrows radiating fromeach circle

I ndi cat i - al , w-de variations
in dip values are indicated in the standard 20 processing output. As
expected, the azinmuths of very low dips are poorly defined. The azinuths of
t he di ps corresponding to about [ERR] are generally to the South- /
Sout heast.. However, as the dip ‘val ue increases, increasing scatter is also {
apparent ir4hes2s - azinuth indicationd,333ti.cularly in the upper pa$s
of the figure.” The SgdBRedl foChravill® a stnzid REUISIWRES ClustersdRAMRR rorh Qr sikglée

hi gher dip val ues. Tsequehice muphotcbet usedhtisthe deterntinatioe of tlesfénat resilise m)st commn
val ue bei ng ‘about one- h%t?f?gg@“?‘gﬁa’tl:;?t‘ ‘fﬁaéhe i?ﬂ’é?“i?éﬁldg“t'te ?f&;gfﬁgr“g

clear interpret ?‘t ' Onmdglnt%lﬁ ngﬁ'lg' f§ et colt!lrﬁnhﬁ;ﬁf%atg?lg}&onﬁ t ‘5
Figure 22 is shown t purpéses, Sigenersl sEthl@WﬂﬁWﬁnﬂ ﬁﬁgerﬁtﬁﬂuﬂjthﬂ) sareshf)\@t’( t e
new t echni ques di scl mseeblrtsehoeands thegbdtiom ofhtae dignmes. dﬂnrrnellmth»ssmglle

30 meter), was used, m‘;‘icmﬁ\gf ;gﬁge{%@t? rﬂnﬁ%@?&f& %’é l?ﬂél“@ r@}aé{g'f on

interval s specigi ed R-the p&Bort O mg{ntalpe &b abBRs 10
correlation | ength, mcbs;tdnelngttanmlatrﬂxv eigsreqmanused depthsblnathe poltion labelled

cor r espogdi ng di spl a éRD’I‘ é‘ePee ed? titl? ﬁ?'@a{dhéwc Plbszessed
Pt SRR Qf Al T e e

devi ati.on was. Rsgh; an&ys,ds@e@; as s

portion of t he figure, Ttteepoglfld)roeftth elssommtcewh eanh atpdrrnulcbrrefspMS tocthe

t echni ques descri bedd'ﬁét‘

shown mﬁz C ftt ié%fga?%‘rlttsﬂngd for
up to four adjacent SRGVGINSR Sk har ag%‘inﬁéac 6 aba ﬁ’tﬁ“ﬁ SN -
results did notyexceed labgmtrd[,EFm] vhriaBiohsS R0 dip vatued @res @Jicard dn tho eladdhrd 20
results are indicat e&omﬂl& wl.(As expected) the azimuthg of very 1oW Hips ark pperly defivedopen

circles indicate sin H &e dipsqpriespopdipg torabout O arg seneraliy tp éhetﬁ?a@r st ood

that confirming resu “SHWREr, fomodipivaud haeﬁsamceéatiﬁgs%aue‘r isQio @pFieént RAMEENCES
in the same zomns. Inazyeurtblrﬂicatutda@anwaﬂem lm utzf yare (Ehesamk wéndtdie 25

hi gher dip trend pre ﬁP“tP?Fs‘t'héPP&feah@thd aluetfeﬂmg t hat
most of ghese high diy ﬁ‘@%mht Mm;’fp}’; fﬁf thg
produced trom corr el at | @hexight f Fighfe2R RS wnto @d&hl& eﬁimg“resunad

Such di spl acemsot s wnkht rewvechhigees dnsuloseﬂlhedm Agalh,ehﬂ@metceuﬂmuqitlquﬂaﬁodc 30

therefore, would profif $u ap betyeqn ?St"ﬁé?"e‘ el E‘?R‘
present ﬁor t he. | owe cﬁ?ﬁjle S’%Eﬁ” HSt 35‘ ,@Kéﬁ}g &é éon“w és
apparent i n the:new teeﬂn qﬂacemérputm tE:mrpredeasm ueing tHe iques of| the\Bfesdaar t of

the figure is-dbearl Vﬁﬁanc lee.neab‘@ms shown bythe Sight- -

35
addi tion, the azi nut i ‘g ﬁ gp ,@%ﬂ ¥ ﬁ‘t“ﬁé rd
the Northeast, rath rouﬁﬁi’&b?igﬁﬁ & Tthg ) I!aig dJFé‘}’S agﬂgerg&fult@d &
trend break appears aceaimbodt 38 Epmseqidbé, to enoe oateld esalsssemmcatad heheb ooI ed
results (solid4dircl ‘é d ciggle 'ﬁt!Ffa' v e op ‘F“SC"IS %g's WF eig% results
sequences are appar egﬁem'ﬁj‘ CIptpRg acopirping rps 6 St ’a‘Wd 55
si ngl e sequence resul tsmrge.tmt,rtht ﬁbmatntqnueutbhesawaubausmgtteeaiauemb&&nts no
| onger conceal ed in inike %edtutdenroqﬁsm@pma #mabnlt mestof thegesh rresubteds been
described a newt echf %&Qlﬁedﬁg ‘tgt?§§ lag° swo 35?1',?4‘?, Hﬁ gined
obt ai ned between si g ;dd ffof-cﬂ% n é e
bor ehol e di pneter. Theﬂnlldﬂuspéradtensemts ntbbrd’atbwaedﬁpusand neua ahndagi 60

techni ques by speci f sigg leFScﬂl?P P@ %ﬁw{ﬂe&’h P’G“ tyuta #mpley sl of
the corre ati ol en Jﬁlﬂa}h“d;} ﬁg Aol gk‘ﬂgé %ig‘ (g
for adjacent sequencRsrthekit ae,re agserrents are zohed 1 nt _
groups of stable displ doedditien, 65harp trerrsl lapmrs aZahtoetsdebdmlﬁg pwmtadbhsa

di spl acements qq adj FERML AP ot GolE y‘iﬁ‘ﬁ’ﬁ o a5 ows b cnoughpogiod and 55
1, 539, 378 single sequence results remain to contm Cﬁ u@ﬁ&ﬁf&ﬁ%fg&% &fﬁ.lped
|nto unst abl e zones. cohbledtimeescars ofl perhae Inteadifgless dips.e then separ ate y -
processed but with ess eagqsﬁgfhéeﬁam 2 aewt¢chnique mf%% gcilisplpcements

di spl ~fgom X bt e e h.
PRl e R

di spl acenent or appaeamtqu
in the signals obt alqwdlafnorohngthaecethdtebj eVeelm;tpusgl tgﬂedrreliabbn tmervals‘l'ﬁoescaacswr ces

5 are illustrated hé?%gﬁ ﬁJuHs&hree adj acent:: d:% ag r

G agonal patl: s oneo At AOHGTEAGE RN PO bl o™
conventional four-pad dipneter tool e un erstood’t er pad
arrangenents and, in fact, dlpneter tools may al so be utilized. 10

A technique is dlsclosed for dlsquallfylng as possi bl e correspondi ng

10 di spl acenents, those displacements associated with a signal obtained
froma source not in the proper position, such as a floating pad. Even so,
several pOSSIb|e correspondlng conblnatlons are st|II present I n each

- . .




15 The conbi ned di spl acenents are conveniently represented as pairs
of 15 orthogonal displacenents, either real or virtual (conputed from
--di- sptacerents—obtained- i i
i.orthogonal Iy positioned). The orthogonal displacenments are conbined with
. correspondi ng di stances between the signal sources (diameters, as

J1llustrated) to produce pairs of tangents. 20 - Each pair of tangents
Hy repiesent a different dip veéaor for a given sequence. 20 For~exanpl e,
& thirteen such vectors arpl Bhie inthe illustrated £ Mr -wad t ool

“ase. The:aglaéa‘n%erﬁe Stbuped 8d mfs&bleebnek ik table@ndlisRBIS LeRahre X - Y conponent's
are thenthﬁnassmrdtpledrmdecahal ithesgsentidlly tthe, samege¢hinig ngEOSI ti, on of the signal

Fresp lsplacem nc - : ;
~sour Ces dhﬁn{f—gion he lsplaceme ﬁ%% Tléeew na(r'%gl s& conver ted into
' nd' es ﬁﬁg lsigrals obtained f; Q:e@ r@e%s Ine :

mul t I - ad B&t:ﬁiedﬁ&lefmaeathe@me)aﬂjam d'ﬁnetecpﬂdk ootwardiggosdleadsi n this arr ay
desi gnat ed qdhlcglt '?;%h Pfsfsﬂé‘é opg) PRSI f*tir“t“f?étl% Ffrl@ﬁce of vectors
-cor respo oll Q,H‘Ql toge até’ﬁ?la‘ﬁﬁf am’é‘é?"[‘%“so"r“ éﬁcs’t ers may .bg used
r

Zed.
fum p h)llqii‘@ i MHisoloRdd wahiswmfyagtw $odsBRI 86@dpordthgi N SETE way the
rellispmbsniantsy tiwke tisplaczorents |asdorigted withi- a;lslg odtaired Ptdme aconbl ned :
"-d| spl acer@fesnot dy the PT%BTRS’E}H?% chi afag‘l’"ftméth qm’ﬁ Heesdiene sane, t
woul d becgém’?h%;& {;ﬁﬁ'a naéjly Mﬁﬁ’f’oﬂ'ﬁaf EITSHe MR occur rence
Aftgr al P Bine® rdispladd heRsS afeN coha :ﬁleqummmanﬂ pduis éfhe sgquences in
each zon@{)ﬂlegogalb%v%ﬁﬁcm%ﬂ, aslmrfwzédr Vtr'mels(lc Mt Sabsqnfqn ation is then
anal yred BT R et e qégg; Ecol 1S or
cl usters bet%v% héﬁ (Jﬁaﬁ'&[e?s, as il te@ to ﬂangeﬁt@' I's I'inked by
adj mcent Eaeh balt mamht@mwr Gemd aciifferem dip vaster fona 1vbmsede¢neem ne in-a single
.zone. Thé‘"oal.dehﬂé’sﬁsee tothirtese Stecélvreetowsmee%ﬂblsubqhe éluasaéedafper-mﬂen exam ned to

det er mi nd [ RAALLESoborde aclRsS . The tot al
nunber  Orolasdicd ﬁg%l a@f ne%r%gt{\iﬁﬁgtﬁggogégﬁg& ;m&sa? e akotndari es and

't hezsef or alignstert imlscﬂ“aséo isg th#venredeme'ptmmmo mdw%oorThm sadw@ssul ts2sin a ranking
of the cIg¥ ?gﬂ;&d‘%ﬂ‘r’gﬂe &% nat%g‘ iﬁﬁj‘gﬂjg ﬁ" %@ﬁ‘ tbcc m nant cluster to
the | eastoritl t@t‘ﬁs € ¥his 24 le, b Jbevectors i n gach
sequence |ﬁ¢’d9toaigﬁil ;fieﬂdaelgi Weighfseiralhamy]fahmri depreﬁluﬂmmcsbmstmy ghe Now it is:

det 30 i nerdlahtb\w ﬂfatlh -corrglation whv- qstuged/the combined,dis ﬁe%té ence30cont Ti but ed,

preferablgg“ gﬂes %%@ﬂhﬁc r BiFoFY i Re °q““’ U TEFEr . The conpgnent s
~of such. Con teb Wil i pOGibNEOBInaticHs 8n & rbe@&imi ﬂﬂdauttﬁe Bdfqeslueema nor.e . accurate
~ aver age w_a “zome thaye hnendo lamfddambmhnyalatsé“satiqn is then asayredt he sequence I f,
“howdsver ; %%@lmﬁ'qe °*! g of ajac f‘EF tﬁlu%ftg&ssswgaﬁ'ﬁai‘ﬁisﬁd fr¥¥mt hi's:
'sequence,oe:{E{f A % af)eé’ it %1“’88‘ P EAT OB Bpt i on usef ul

50 parti cul arhkyddrehsatoa @elBGN8fth s.czihu&ts@rrsmaﬁ exaﬁﬁr&ﬂmd&iemfm& ze whi ch may
‘conl)qensattbq %aerfll{;armedéuth seébduogaragglft %sm;l;rﬂe % Qﬁé “ril 6}»‘5 Ie%]el used-to

def4he t P ar® found,

anot her sresu sma Egﬂi% e@l%ﬁeag‘% anes o efgg Zt ep%ﬂ:gest ranking -

cluster.is. (Sﬁmqldbﬂﬂ dhd: mdiviirm bimms hﬁmbrseqlfenctehsechgmnmm inc| uster. 55 | f

still no relemrr Ob@P |a h "e memsftgérgo eloent | n the zone
is tonsid % g‘mg hﬂrjo ?rib fﬁﬁ%ﬂg Bltanc® No results
‘are obt ai conl bﬁoi‘e ad&ﬁra&lJ rdg0 iy v tOdSrSdl@raﬁdfaﬁulﬂdh Qﬁluaﬂ to the cont ributors
.of a cl us‘emseat&efswnnt:eto be fromthe sanme sequence Each

sequence ‘i-n I HevS¥she ﬁ“?’r‘?“‘t“tﬂsg %) “E\’/@Hc%lﬂ %;%e%‘i;@lgfg‘@g :En t he :above
A oceasttis, DR b SRR SRR T 3 (e e

are sequgBE&ample, fohen makEratel; )Oclﬁﬁdh\ﬂo uﬁl@f&u@omuéﬂnh tﬁe}brigmalr educe the vol une
. of t he re@u}telrbowdtam;ut Si. gnl ficangly aff. ect I;}i ta %i%r et ation thereof,

30“0% est%rﬁ) % ons%ﬂgga&%ah%%rh enpl gyed. © @re,

Cl osely cfp ectors aréféindZéddhl streﬁ dn® i ﬁteeiom: f'bed fr om adj acent
SequenceScohﬂdetrédauSﬂleﬁ)rdeDmf i@rrenk or Gdi:rea51n§ﬁnportance No results:are _
"1, 539, 378obtained: only if no such-contributors.are found or all the cogtylbﬂ’r@moéa cl,uﬁtaro a single

resyyt. HonAgaL squ &@Fagge‘fg&ﬂﬁ%mngma offuctisHkilenbiy adjacent

Sequencesprﬁée@s WhP t eaﬁ&ﬂbllli ny! dip RO KMl rebulis s ARdréllareand a new pool
started. sSquegtes.is wems:é.‘s vﬁdeesmnn os@ﬂ@x@rrp«mblt Wmd@cent sequences

thus arefﬂ“ﬁ. m:%? %;g@ e Sy Sl | @ Lne T our - pad
di pgpt er i lbjng J@E&ﬁhet&?%ﬁ (th &s’l §5lﬁ££¢ﬁea t hggst echni ques
of the present i1nvention, it shoul d be understood that any nmulti- pad tool
may be used. Further, these technlques may .be practiced using sources f.or
signal s ot'her than dlpneter pads or el ectrodes. For exanple, nulti-elenent
acoustic transmtter or receiver systens which are separately spaced at.
known 10 positions may be used as the signal sources.

=210 Wil e the techniques of this invention have been- 1IIustra%ed—as~nabie



trca by programming a general purpose conputer such as a PDP-10 &'ﬂde
- D) Conput er Cor poration, the techni ques may be¢

Prj
by
S or ~apparatus, such as’'smalTer specral- purpose processors Tt
gt roll ed by read only 15 ~ menories containing-instructions to perform

e steps of specific parts of the 15 technique, with sone parts

formed, perhaps, substantially at the same time. Wile Figure 22 @
rat es that conparabl e vol unes of results may be produced by the pr

IR 4 e Q0 na oo he a0 " DeP378 or r esnondi ng d placenent & i n

h sequence, pasled dnmparsdglet msnﬂheloksealn,nf quaﬁffaéncbhbetpemmesﬁﬁb for

ention, it ari@eem '!cFia{"ééO largertbe pedl i g( hispoin apd 2 pew ool t s from
consi deri ng ﬁf;fﬂ d%}sﬁf ?jrdt %ﬁﬂ%ﬁlﬁ’?tﬁ@‘a Y §pm& @ﬁ%’ﬁf@“f’}‘f"%‘aﬁﬁf‘rgequence

s an advant age wileQ mym&errwomaraq,eaveed APRPEARDIeYo iRSwagant
Spl acement s itie ealoliqeeq Ue:ncpeesermrﬁ\mnmdrert shahidib¢ mgiersnmdrtMIanszmdlnby usr ng

er | appi ng coPperent ggfiéﬁfeér{l yfther.fihgse iag b§§ geing E
Lot ons of A demha” ARRat ":ﬁ,éﬁ araeﬁpafﬁaé""pq e G o nant
at ures jon t hesatiomtmayvial wsed as the signal sources. S){ furt her 10
ant-age is takerY‘ hjfe tthheefdlnﬂupa bﬁjth!&)mvm@eshafv@rbeqnhéluwﬂﬂﬂe%r way belant

W acement ¢ i al ora iﬁlprrﬁpl-% eﬁ%’PHﬁ e.rilo l(Org)arg lJibg5 gui de the
| ection of th g é\-ﬁ{ "bﬁe g@g to our
pendi mg Pat Em‘egnoﬁaplcbrﬂahingﬁﬁistrhbmns 5th8@teps of spe&fie |pa:hs Nothel 5313 377)

d 31856/ 78 ( ggth rtgp orme , perhaps, substannally at the(p Al M
L pporar st E gri ?ﬁ?@%g’%%ﬁ”?f “ﬂffpf?ﬂ?é # Surtable
I conbinatio EIﬂEe aﬁk.y@s PmphRAN@ tHekeétinRub£bfl tie @ esent

Spl acera@nt s amncwmblt ndsq elhstrathseraeebnsebtaalenedprbrmmt;cm rresults | foors betageen

rs of rel at é: ring allbp pdiag % 3 uel;ce Thus an
m splace ts i
s o LR R e B s o
ween pairs Gateiels &reok cgsﬁp Erva$ toPrémidl nﬁdncmmd&praaam dstitglitglet er m ne,
each 25f at ahéal&ﬁt presqoceloff daaminant fqagiressin ghesg dntervals.g naI s, stabl e sequances

%ﬁéﬁt@ k f the di t ﬁ)g %P
sai d respect Ic}/nd tgjwcigac co e or on deefirﬁng %usm%thelr % g sxam ne
d, det er m neguRicaht EoicctaIBNEHE IR placements. fice 0 | east two

pbl e 'sequences qieraeﬁplxa&%eatts one&@ﬁ@dxn@yaeﬁtsﬁp&icauﬁ.er\roesmmﬁsnce an
ans ar r¥nged (SmadeibeiﬁﬁWﬂl andril&SGﬂ@r(SempUndl 539,379. a begi nni ng and &0di ng
such related s W WwER4E zf said limts defining a zone of

bstantial ly staf @ ppatatus for @l nﬁrﬁﬁg'is%gbﬁ“z%m JF BB cnesitd ! shiddbi 1 O
bsequent analcymibihation and subsequent analysis #ém 2. mulfiplictp PR dBplacen@hts@ndi M | |

erein sal d stcambea‘%xg ﬂeef d’etaergm li’f'wmgcmbngnsabetwam anigedf trdasdnpar e
cessi v¥ di sff SRR MRBRl GRuRE) B B gnal ¥ and
Nt the nuMbeeiwlen PHicE el ch f B ess t han
edet er mi ned t ol ereancarandé to determme foBeacH'bEatamaumtdrrsere{t pﬁksaafrma wherein

d stab)e sed@éﬂ&é‘a&'@t%ﬂ?ﬂ“ﬁ?s amecteedrssla stabl e
ioncs HhenSpe e G RS T PP s cnl g P ey kS

an said pred&b&éd]ib erance at ast equal s a pre rm ned mi ni mum

nber of displa ‘ggega}gaa:é%? tTidete pahraltwrrswomﬂlas m@:g%MEfitm?wnmgl east two
1<

the se uenc§d &% place mﬁb&%&g ueﬁéﬁg Y #ed iafly bl sequy nces

sald Zone arl o8s 01, Gherots S5 NEBIE se (&2 @ btk himad Mleadl | f €1°8N

i rs of si gnalas:ar&nga&mmppatanunsméd laaaemeﬁisomhmédabmwemlacgrmm arranged

exani nq sai ¢alf E’ETFH' éCS‘E M?‘“S’é’qu rfiecsssivg displaeements ydieb differ by el at ed

spl acenpnt s i fith ot QUi LG R il Gatil scabole ShHlifinsREMENCESQaT ©

| at ed by bei ng a&dhgt@em fid a statS€ PIQURGAS when said number of successive

6. The appardaspusereqnt%d Egrine By lemeﬂeqard psedettnamp«am;ncsedmrmsls are

quences of  diPSSIEiTeR 5%};@?5’#'&’1%’@' g ienCin Syt s*z,fare
| acent gne anppidsimentoin é-}éqdie sara%négér‘ﬁﬁﬁe Lays Cl §5ms
erei n sai d subm uerghal in sdid A8freq¥ Pairs of signals.

ol ed into a sin ﬁafus S Wh?’f—l"tsh‘é "@ﬁafl# Fangedoto ayam
sults for adjnﬁe‘(‘f éj. sé&ﬂpsﬁ ;ﬁfi ac? o Wg at thls

i Nt andsoa ne\geqee sstarte gl ngl e seq nces d| er| anti al ky from
acent sequence$. Theappamatus of Claim § erlarquedlcmirasapaccameces asutqusnces
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