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for- casgs er e t hHeactruat—disptacerents—are—ib m.ssing.or in doubt for

use in donpar i son with the actual displ acerdentdwdﬂddther 15 by chg@aséng
-'orthogo fal pairs (those Fhen l(g gmgrdggs &o each ot her) for such virtual’

di spl atgnents, such as. tfhose EOTT S8POITYFHYG" £t hie Sy fsrupually dergd ghje closure error
di'anet efs,: ‘st andar di zed pr dtie sk BOcIGHiretbir SPEGCRBRMAIF inBRGRIBE ROSHeRlBul feuture
because’ he act ual 3di sp%ﬁ@?&g l§ {hehorediativay fromtwiadhacy slisbiacaveatsl wddt detemanedoe 5

conput ed when 20 igure SA where two features A and A’ were present on Signal 1, it

20 It sRoul.d be realizedg.a _tdf]f r“l"eﬂldt%éﬁted'fhll“ i %éﬂ%%?@d Eh a[kidvte”L
concept's apply not onl yCl(ISL tlhao\rdvhuatercairaﬁinénmdﬁwelx9 Cdnd@d & ad QRlrofiiny A lﬁQutsQ '

di piret er] tools witl 2 'ctm'rt B morb resermbtd: At hade eheet@odniodastvanrd $40addBl Svas 10

A TC n 1
w fiemork Than fou ol ectiglet ol M ggg.gh * gmrtt et he comvit
di spl acgrent s appl | es .ﬁﬁmg‘é"i‘{? b ey TR T e o o s o
(1519 {4 S

“which 4 may be deonet ks Pllylrrlelhat'edmeca;lgf ord exanp assdumcn : 15
.di spl.acgents neasured kﬁt% ﬂ&gremr IS nH”F@'t“Ffé'a@ Qsprelgrier
‘These cgpnput ed 30 diagonals here il¥dtk st 83&5%3 ‘Cﬁh g os%srb gﬂg(f ﬁ;@&
confused wi th_t he coi ncibeiereePsihat aney HoweFeRSPA ‘ﬁbp?é@&téa hRQﬁé& way of

di agonalgs as is tR& cas x'i"&"tﬂhfedCﬂ blgau adttt@bburusred Obcoﬂﬂse ifthe ctbiuustrrt&tmnrtohe 20
i nventign: Thus, vi rtualwnﬂ? ?gr i to H“f“?f’“fsa&qneﬁﬁ arw npsbe Ged

btn
of virtyhl- di spl acement §. ernézﬁg Iy Sypde
or odd untier of el ect rdd:etsdtecsrohemgl taa ‘:iie Bi@ﬁ&hﬁ%ﬁ&e{)&fd e%rt‘féﬁn’%q«hmn o
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" The, pla
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t hz
- combi natj ‘ons of -di spl acagﬁngﬁem‘;uetb #ﬂﬁs F s g(f[f;ls d Lo bb /1A
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t'ha_t two éiifferent features, here A and'A wer e invol ved, and of cour se, E@
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~gli agonal } def i ni ng sk igledi @plCasesrents d. 40 40 [err] and
‘ferr] using di spl acdmitursub sehm]msalrsdrg[tm pljanﬁhreaabwendtomssu paneslewetoe '

fdet ejdn Bd f rom tth%ncﬁllggf:l ? Ci‘lert 1?%0 Vi nurr:h I ff I' @?‘;ﬁenq)s 0 as
Torning h tgprandiiitaas }né’ftgﬁapbml P ?-rﬁntsBFé SEPRRE . P 30
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di mensi ops. rel at i ‘b t’:é{ﬂf““ ledﬁmrthﬁr\%fpg g@mesdxamfte;,zndg‘ a'r ent
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bot h actual di agonal - dlsplacenents are avallable these may also be used to

conpute:a thirteenth plane. Referrigpg@ /Aﬁqa‘iabl el, the lgayi | lustrates
for theipreviously described 60 60 (P(,:Vases how any t\/\ot(%gl ated

‘di Spl acénent s maywhee <onds di‘rednetresupi@‘(Bqﬁﬁloaﬂ(-t?ﬂidl(y)ade@p}t:nw th:laﬁ axd.laaeonal

di spl ac%nents Héﬁ“é:%ﬁhltl fqr)x%x%r@:ao%ﬁ/e- }o conp utée t he ort 0 ona
di spl acgnentg i n {f g @g‘é‘g t%y °|5 ag e a'g fhéﬂgg
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each case. Referri Ng 19 6°|‘°“é o 0 ?rown
related: . 5 di spl acerrents correspond to [err] and [err]. here
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obtained fromPad 3 is not required, as indicated by (3) notation in the

tabl e. The orthogonal displacenents along the 1-3 di agonal and al ong the

2 4G OTYE R, computed fromthe relationship. indicated in the TabLe

as’ was, pr.evi ousl y described Tn regard 1o Frgures sc and 8D, “réspecti vel y.

1t 10 10 : - wi'll be shown that these relationships may also be
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Consi der for exanple, Case.6, where no |nf_o'rrration fromCurve 4°'is
known and only [er l and [err] are to be us 19 - [err] may be used
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di ff
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€
sht8
t angent . pr apparent di p WRHgPlers. \Whepa ngmpy oﬂam:lm‘aﬁers rresyprojectedryptit ae dllustsite
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appar_ent The tangﬁnt of the d| p angle 0' is e ual to the resul tant of the
i two virtjal tange ;rdns ; alEP““‘a'h ‘R:ai*gkb " Jsous ed apdond) ng e they
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L3 lndl caseqd in3%his dhhremks memta;r avaiNBle \tnltletha ad ol shabkfhyaltwé bprsingr esedd

s eithe small ; pads, aremstmbti@tlze wendelntsame eﬁdetdte whaingter measuraddetegnt to be

i€ d
’i‘ﬁonSI derg¢d as a zﬁ}Iﬁedeé‘gaﬁf;q 15 coﬁx eesi—;'owcvl:r ]a% ‘Jﬁgﬁ@%m@?ﬁb&?ﬁ Zthus

p-tontinueg to be n@?ﬁcr @éﬂhecnz eré Fhe ld %ﬁﬁﬂfo'aﬁgﬂl @al% Lahd't y”gptqgter CC
tﬂand S0 0fg t#E pr eadsais ilMontal with e bofdholkalA0 ThérefdieC atieprefefreBltRat otz 0A. KO,

ovever, Jtest i ndmmbed"«tdq tBIdet&'km@Q(fan flonting aacets présaut. t he reV| ous vaI ue of

£ gltc d thy

:84C, now ptored as fro ?%.)dgnw g‘?\/t‘df Bi%ﬁc ) Scﬁ:ureﬁgj?p“ uielin%fv exhlb a _

_“sequence> M., thi g Ei su.swg By 1 hﬁ%tngepﬁ&%erm@ SHUESdidseadi cat ed
3n 14 Bf ock4840Ain ﬂdged&no Fhe&emclrraruzrs ﬁucapmari fochappenrieitiat thaliugingfpadlC no#s

‘equal | inp zero i ndieetat-éb et(hat!s lbtlﬁ&pmstsat’ﬂlt@nzreme@dmi%eb h,@ientm tathaddi ti on
€

’ 1o the ohe j ust tg & ERgich 3R, gheptiak 340A
5 easure tameter &P ec‘t pragiices a ¢ ns ic p anantv e
fansvers INO and thaotOyit ks B Ghirid utra.sp Slpialdaisa al | ows

£ rmedbatie deﬁ@ctloe”gaainadm Euatin of these other stable zones Thus, ins50

Zthis cade, the val ueF Pfe diustrqttes ltag ’;zélpdmalp hlnli: ﬂwtﬁdlstwet\ﬁelway :
21 ndi vi dyal Sequenffﬁ s"%"t“ Y neabelugbe TF# dtf 9‘1?@1%%%”9 -
sconbi natfi ons consiiay su mz tRdds drdWbodd f:'t $$attﬁt=.e Wdmedepercoul d be
_consiSslefed evgn vabtmqmufauvclpmbdt ne nﬁlmnsltdette bd‘rdrolaemamp!ecs Sequence 3

indicatdd in Fi guﬂ@“]wt eri@t Belative to thlsebﬁaeh ?ab@‘t aRREAS It gnal s

.,4 1-2 hés j ust te \/%gt‘%l‘?z&‘ (E;lsairjh:n %Z?yﬁ“f 91; ce i s
4 bui | di'rng between an@J is piénel. $h npat@artan@en_ Esgx's'é'tﬁn 6

41 val uesss [for KL and, didtRce quakditt thewpdsitios otths Beatubs AthNS. efeetrrocSemueamm 15,
: MC=MCP=1 where thefoulg-ﬂtthf dseqe edES’Bs‘“tdePﬂhrfaﬁUwB S Lﬂdiaa"@quensfequence
:for 2-3{4 is al re885S ‘ggﬁer (B ae e s°r METhoRec) & 1 flaht A0 30 :

Lo - condmon |s present Fe%ure wotid ndt .
i ndi cat s ot her 55 @lr Gt the @ osmonP but would appear when the No. 1 electrode was o
30. Bse feset®bng di ectt}tep;ﬁ:eque:nmefucmmmeﬁ of (He fauvste tWhchiiBdesipanec asIRf Br MC pE

“also indicated by the notation in Figure.14 by two hunbers in the sane.

"~ colum peparated by an i‘ncli-ned line . = the upper l-eft-hand nunber
.correspponds to the original value and the lower right=hand nunber -
corresponds to the reset val ue.. Thus, ‘for the latter exanpl e in Sequence

i 15, allathe SC counters not already at After ‘testing, .for. the above case, -
ﬁ"ﬁs”rﬁalcat O T BroTk846 e Rt it-ers ffe"h&dﬂm§+4kﬁ$ﬂﬁd-as i-hdteated” in -
Bl ock «346 by settlng CCDE 2 The stable zone- just 40 ended is then renoved

i as. rndlcated in Block 348, by. setting the.ZC to MCP+1 which conpensat es

“.for the one sequence | ag, and. resetting CCto ™1™ for the - 40
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current.ysequence. Then, - as. prevr ously di scussed in regard to Bl'ock 400A,

't he di si§l acenents in th| s zone will be conbined and anal.ysed. The process -
SAURRERET | n continue as previously described in regard to Bl ock 310A, and
returp $ith the next¥ésequence. In review and ref gggrj—,pg again to Figure 14,
_sequenc. s of displacenent s,_lwrc {#espu“ur..ﬁum‘ ;;;dc w:ﬁ; conbi ;a;;ﬁnn af

Signal s§are conpared to d cafdsiion liresubsiamiatly s xacﬁﬂaﬂimd-
Psindidated; i.e., if thgijﬁcé agef’“ 'rﬁl"g,tgms bstintially tueger in abvelutgaslue Usin the

3corre§$ ndi ag sequegce cognt.er SC i ifcremsnte TS 4R g7 e PEing PHEstRRlle fesphan
.such st

bl-eidi spl acénent s, f '"t’ tpl«sxgnrak aaowmangaadtamme\d\hﬁﬂeﬁh!m B Qistances 2, or
‘el atigfship is such that S‘g, P’g cdicsipted Jemme hesdisgacehents. Recalling the,

- meani'ngfjul I y sequence: coun er dthg%f d" fFéguEath ibearche Howsithity.

rel atediSC. This conbined as, for exarrple to detd, nea plane. In- the
si-npl'i fijed case ill trat®in Fi gure 14 -only adj Acéhit di spl acenent s ‘wer e _
consi dei{ed "and consg(guently only 55 - adj acentmsbibers were conpared. The
conpari:gon-sel ects.the’ mw:mmhe!ﬂﬂdﬁo%c ﬁ,lggh related counters.: For-each .
m-ni'munysel ected thi's m ni-mum was conpared Wt h the ‘previ ous . maxi-mum f or
~such-valjues and the maxi mumof all ‘such. nini mung,j-Hagyeby derived. This-

maxi mingval ue indi cates the nunber of sequences-—-wh-r—eh—have a rel at ed pa|r

of- 60 4 stable displacenents. - - (dia—dey)

60 Wiendt hi s maxi num val uwldxmepdere@arﬂbmhwmsiﬂﬁ&%ﬂ fa8b. @ stabl e zone, it

def i nesgt he: end of g pri or dhanalsh be scombowNiifferehdee bétebdiithe £%685 etanh‘(% Hﬁ’{(? |
of sequdnces which Ty bq,eg‘tf ’dé"d"??ﬁ"tﬁ t'*m'%ntarseqommzerteql s) I]Eﬁinhg |
di vi edef_out 65 Tests for *a decrease in the maxi mum val-ue are used to '
det ect _'_n |nstab| [ ty in" 1,539,377 EP=(d,,—d - 35

wn 3 = s G sequeh

rel at ed: .st apl e d| spl ace ?q%f‘f"f" e§eevé Qjéw&!’tpsqm zead (nioiplain dty error) z, must
nﬁ%ﬁn

| east nijni num 1 engt20, - de whﬁ?l@?#jset;é& §I§:ezcorres<¥%§: a"wﬁg age. Sedyence | .'2

i s not drber c F:gure 23) is alv@pgexRAR o
consi def bet h ot her l’6‘| d’pB‘? |P@d§9 Eleme§3)7&'ﬁlslrﬁglts in the dlsplacemcntls%f:::?:sd (;
i f- n-0netar e present ,' e'rfdl!@t!@&p qdeantl agignalobuiivet &#ohean
i huc B M _ Se r example also bemg exageerated when compared mth :
) CllH .Q%%tmned fromt o pon Th s
5 For - syquences where noca@;:umeng Maidista@te li 32: p%gg% ‘Fﬁx’“&' ar l. 2
bl ock: :. 3 - ?;!?G B cg uemimsm ththﬂmmgeqfuenc S are . R o) -
unstabl dq or gap zones st,g& Lt oer fn reg“d to planarity, it “M‘c‘fmehthameslaﬁhit?eﬂmﬁto
V\hen Ih nunber - of 39@quﬂﬂ>(v‘&§)e possn ﬂoa%pggﬁi% @S%{ggr lated to the diameter of the
i exceed ‘the nunber whi. ch nmyurhtehdecs\/umie\dlete e“ M’;Bﬁ%é’sgﬁ sor 3
after 3 0 - - £4 i mpbyrsdqul dedom@"’-e ?h u%eaﬁetncal mean diameter GMD
Each of“§ he above defi né’o“y f w‘g then subni tted as a group
to-procgsses whi ch360rrb|¢af.:}e ﬁ‘d[ﬁge (athe ﬁ'{ T ‘2"’015 et’ é‘felallonshlp
conbi nagj ons and- P val ueonsidered as a side of a right tri cBJn dit d al Zrtg c0mpu a%rs 3
domi nantj cl ass. The di S[ﬂf‘h Mn@“rcmmpdratheonumdhparelm hown relationship between the |
classi figcat i on processeé' @"l el S ometrichd maid side(diaoheier) is complfed.
15 ‘ Ref er r ddg namg iéof °ér“é inejes Hiat the gewupkstismescinaadle 6MD

for Co_ 5 -ni ng 15 Gl li ng Fxgure ’4B 1llustrates for elhptl@aq)hél@sswme'}g gl .«
"to prod“ e a function oflse he calay ﬁile@tr rel ationship T pEPJ.?gC&H/ﬁﬂ‘my

between¥ hree or nore sLon, lt‘}‘,’ ‘:ﬂ;‘rq_‘ v ‘r_“l;elff“l ‘Hét tbeéweq dpomxssrwedosnﬁalaatuewe
to the i d the 45  Tto the geometn u"d a%ﬁg?g@gz@pdmculaﬂv, |
di spl acerent s whi ch may havme ing ﬁlrd&%hdlu 45

M nio'i"e lent in enlarged and highly d

defineddas fromeit her holes. B *oﬂe tessst &dol Eluszomema:rneaus a&%édp‘rsog ‘g wmed
one reset .20 f:'gg‘:dt ﬁ ;re Q]" ec eﬁeedt“hleredto iatiorts@deed 30° but.
rot ati nd t hr oughouSo t heerﬁﬂﬂar dlpmeter tool. Ther e, ];Hr?the mechamcal characteristics of the

provi sidhs are nade to dehesueddiamber aV@paGR: dQQ&.lr Stm 0%#: ﬁf@h%m‘;ﬂf& datf;;‘g' 50
t hroughdut the 7ated When opuoned the floatinggmd dmcttmrrwwat'eda ne that only a
conbi nat§ on of di spl ace@‘{g GFe ot 8?};{:3”12’ LFRisES t~°é!fh g|phmamte|ea~prscamtunpndsed as
1 that. thd zone is pspcesERdisaseatds ) S&é% C’P*’@E“&Veﬁ lhe '
S it t on lS

ol e b e e hbéhaﬁ:@ é@p‘éﬁ,,ﬁf‘rfﬁ%
Of the anal ysii‘fs=°0‘f Irtblfll'eh 4 popniet is nﬁﬁ.onhr"‘ed .&E.n further4&RFor ﬂoatmg pad are

: “As prevrously d|scussed ‘when the borehol e
&t ed, certain operatrng , € +conditions may
ijn one pad leaving its pref erred cont act posrtlon ‘agai nst .t he abe

L
w

|ntegr|t;
25 ,t '
-is_deV|
rTesul t

{ borehol g wal | and floati ng toward the center of the hole. Usually, this
4 fl.oating padC> - |sthe pad onthetop si de: of the . .
4 hol e... Jdhi : 4R e - T

4 side of the'borehole;malt corresponds‘to a partlal collapse of the cal i-per
i apparatus 30 supportlng the tep and opposing domh st de pads Th|s coIIapse
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; ust L ot her pads. inplying this coIIapse -Fbmever as
prevrously dlscussed such a di fference in callpers may be due nerely to an [
el l] pty oalihole and in fact all the 40 - :.: pads are in contact ﬂ

wi th the borehole wall. Therefore it is rred t hat other - 40. tests; be
‘made to detegmmine if a floating.pad is nr‘gééﬁ Y

aj SpracementS  as Ssahd@ined. MivicRersir gnaiosmorbts aqmmerdcd, R drwlaetmfchbratl? § eg} '
ror.

:_,gene.r:al |y exhi bi tthggopd! & osupuged %ﬂd fes

i R?ﬂ
T:he +gEQetyy t hat SXeRgH arvpn 18! ’h‘rf’% jg I'sﬁ“c ‘g‘é el
Al regar dre‘ﬁ bgM£ Frad sxah dls &r v@&f-huc ﬁh ar@-ﬂ&&ﬁi’c& aﬁd)rebl-ﬂ'p nIOS that5s

“,Tf;l‘ g oat'i g’ pad cdt sponding to the non-floating pad dxsplacerinemt mpd:@ll:! disayidificd t sel
rom its positionfor @nﬂwedrwrsomtih@l‘b“omeﬁépél 4/\&““ °gd°c%m l'!'r‘f,g viring .
wal |© In other wosash sequseecit ‘ch‘}% SUeRE O beSpondided t he
~actual. feasyged dﬁaimfﬁ?renﬁée S R oﬂosru tkﬁ@&tts&eﬂlﬂabaatcbmcwtcn@ 10
planarity :error, @b é’lEQﬁ@lcStm&G:k.f) vicahl yngeat wira aaqtoesrblstnl lbe usptnaéléweht ratio.
“will now be expl a“hﬁdnq p.ugﬁps bCLn nulhﬁgbbecause itrig g_at {F’ ombt
. 50. Figure 23 illystReEEDs ‘{’ lo ?%g ‘ﬁ'!t %4 oRin sr:,@relr st ance
[err] avvay f;E}O H”é/\%ld:'ca fiat I%clbﬂro OhRr lu@dﬁ&ke&ﬁn maﬁEefoadtcuahe imeasuned
AD.

di anmeter cARSUIERS b @ thesinetbmetet infdrmatiort :tnemalrmcluqtqd vith t'ad{ waftre is
shown in the pl anef cbr[%plttdrrenpta erhesctremetsm@rerm rTBﬂé tg Qf‘dg)’(ﬁ haet ect

the featurie at thegoig “0'5‘?5“ "'S?"“a“%‘% ay vary ATaRY an el ectrode

ta r nown ill not b 1scus ed
Rk ane nor malv to tAE itgms Evt fXeSnvEmYnt O - comput55a d‘b&t‘ﬂﬁn amattiki s 20
't:g'@hPEih; ' [ err ]co:l?@b&fdméetottﬁe E:hir&enioaneq fdung af gslicated imBeskrdd0.ahg2dl-ect r ode
3 at a depth 23 behabwrdtition tﬁlcameleBeea‘u%llek"@fV“t owsly doTs GRRRIEFYESS 1 fie -
];{egt ure wdul d. be é@éb&;ﬁﬂg@a{fttg‘éﬁ%ﬁﬁv‘ ?le ng?c refsOdas AAQziruad bﬂ’lﬁlepad) at
i stance ﬁ%S ab%Yﬁt ad LlS',th Enﬂtr 19-6&ﬂlemarﬁlylsﬁ)rct’$£dWDn i eas

2 /phwd he actiual’ 60 yectors RM1 @AM RM7 WHRIEK }nagzhbstegnesectu predict the position of

the featurfe at the No. | electrode, the feature,6 .60 uld ocg a
:ﬁbsttroﬁ designated [err] in Fi dthd!r‘*z’s(")csr(a-r +d'¥ﬁs’a(ﬁwher mg‘n er(ﬁ-t one
,,ep;‘ﬁects [err] to &ffal [err] Or , R BLEn(BRE6%, S J-eBd(h)¥in(ul hat t hgEqr abi o [err] =
folna—However if the floating pad condition is present, the Feature wouid not
phear  at thgoexpemkﬁd position [err] but would appear. when the No. T -
g) ¥ctrode iwas 65 - 65 d|rectIy o] Qgr(,t,e t he actual posrtron of
tzhe feature whi ch is desi gnat edesits, . PA
usdd 39, 377 Figure 23. It can-be seen t Eehe>]pd§'t"r"bﬂ i's substantlal ly
°‘at576ve t he "expect ed,qosition in that the distance [err] is substantially
'F Kger Fn absol ute value than thé expected distance -[err]-This results in
‘s ratio. -zjz, being substantially |ess ttﬁ sik@g. Since displacenents are
actual ly determ ned rat her than,&hg‘)dﬁ@mﬁﬁ -, 5 [err] t hese
)‘eh'%tances nust be cal cul'ated from theidiceyt fit& Recal I ng the
a't“?gebr aic relati 0“Sh'ﬂe§9&%sxt.6h i1l b QqBdhce istexprafie®EbVEQW, dnBiake {oak g and

i'“[:ﬁé’l‘] - 35 considered to consist of N such sequences. The ie;;uauons for]’@taggl §I,gaitor[ he 35..

§F&rr] ratio becorre@ﬂ(ést@n@m 8&3 A HgAYeragse PRSTHPIISF HE &Rt

?"'F‘é’tio It can al sP"ge¥ideiig \‘gﬁ E%‘Fgﬁy a“b&’men the [err] and [err]

4 ARpear. fas a pI anarity [5 S oerror. By={REMLARMING t he pl anthq 43);
equation-(Eq.: 7)-and he planarity error - 15 becones [er %’ - course
%! can now be4°seen that for EP to equdks ’EEWWinpI anarity err l) zZ, rrust

Bds B

3 di stance corré‘sponc!ion'gmt!oldzJPFl Se‘ﬁ% ﬂﬁ%

1 as correspondi ng tdm

i preferred that the%?Eon“d“ty error use to i ndi cat e possrble floating pad.
jconditions. be:related to the dianeter of the 30 . bor ehol e, such as a

éoual [err] which of  course do not ocq jn2 Ldg floating pad case. 20

Al is fnpor t ant towﬁsrigj mf”é& ie% °P§é‘a§§g’ eSS maﬁdunghtﬁ)dt;hecetdematm sy pad

(ferr] in 20 Figu cdriesgndas \amgtg@raae:a tsvie noto beepus ghey

ténpar abl e di st ancemf/(h’e deniged frp oxssl 3from Sk FRERI t s 4y
the displ acemnts getien Sﬁe’ddlﬁé mcal a"m;%f 1%?%1" Saarﬁtz%“ deating .
'{r)tad amd a si gnal dO A M ey aa@he (cQF krfbwinab benaniphetical so

®i ng exaggerat e

@mn—cqrairwoe szrtt hrestSon theaeninde ardied fromthe opposing .
pad. Thus, the floati Myupadindieatedis EIMHémf&E‘b%‘s a{& ’%‘QE cmﬂ" ggl 50

lf@ lll@?xr rrﬂexstrf d:bSt ance
ﬁ tHeToh@Pad begin saﬁkﬂtﬂtt%t it is -

gi ven percentage thereof. However, in truly eII|pt|caI holes. or 30 .in
round hol es but where the above calrper col | apse condition is present, the
measur ed di aneters often do not agree and a geonetrrcal nean draneter GND
may be used for more accuracy.
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| 'R'eferrr'ng'now'to' Fi g'ure's 24A and 24B, there |s shown a general rel ati onship

¢

38

-35 correspondr ng to the above GVD. Each neasured di aneter [err] and
. lern] ~ 35 considered as a side of a right trlangle and the
~ di agond I Si de Iengtgb conput ed by. any vvel I -knqvggggrgt hod.- Then, using the
wel | -kown rel at i oMY~ bErWEET tie—sT-de—of—a—sttare—ahRt—i-ts—di-agorat—a
georretr cal .mean si de(d'ﬁ{m@g? P’f@losegéhn%uremrgmrf& @4y\bé drusitedaneas af srown in
round: #ol es that the act Gal HiEre Lylning saptory and equal s ei ther
- [err] oy [err] " EC=d,y+d;,+d,,+d 40ed7igqyr e
- :24B i M4 strates for el Ilptlcal hol es how t he correspond‘n GW may al so be:

cal culg J' ed. O course, it \M\ indjsated rle%balﬂeqﬂcct mremdnellifé n@éoccbf430 the absolute -

‘pernis4) bl e cl osur€ as V\é\v‘l gEl J*@Q‘? ;‘ﬁ?lo "g% e’;’gé“& t@de ﬁn%%r&%tp O’t‘j; .

bor Eh0| b di amet er "and, nﬂfs@erl@fﬂ laGdl It b%ceqé ranchcs (ﬁrcﬁh lher

~ diametef GWD found as di B@msgeadi tafiiag eHowever, if good closure is found t l:m’hert rﬂﬂttld dext’

it ratltb

'_floatln pad.” If t finglg;
1 . #;
“ther

- nan:.
processy ing.. Di spl agterrent

A Ao FRY
-tool. Tigese 20 detail s exsggerdtddldiss mewihn@sn :fg erﬁg? J?@IS 1h§«§éé§{%

pad co dition is npg € pr I.n enla, ed and th devi at ed hoI es.
Therefdfe, tests {8 thigpg m.,rmag r?’é%gﬁr.gérf REAETAP e yighe Henary
recorméhded: that such tests ba:cons derad Abmsten P ART lilgving cquajion:
[err] ¢_ t this deviation figure will dépen&pupgrds,he agghani cal (Eq. 7B).
_charact pri stics of the.50° artrcul ar di preter .tool. Therefore t he . .
testingdof the borehol e §an€O 5'!51 Sﬂ'éﬁsed Ffdn@ag rre23dis “ferbllt pOOf _
S5t "l or e o B0 :rtr,m%f? i i e e
-floatl—._. pad det ect.l on taﬁ&r&,resmué: HALEH4RiEBarl dc@seai elza QST%ﬁreQ

closurejerror exists befbns&ohhmept @ramplitg GMDmtmrmree sschewidarBidckas. GMD may

signi figant . 1£ a signi fheciered frarthe ifQ"?WéhgreﬁPathQ found the pad closest to

~ the topjof the 55 hole is | ocated and .test +f its position is
cl ose ehough to the top of the 55 hole 'tﬁ"'P_hzl(E@)er(Phﬂt‘ t he mechanigals)
forces * ecessary for partral coll'apse woul d present. 'If sucha posrtron

S not'onflrrred ain ; e fiO01sd 1. Q81 124 are ndielied in’
.37 aban#ioned,- Hovveg(gr ' '%‘g@]gﬁlﬁﬁﬁpﬂﬁéﬁq %o%@tgﬁgd @ﬂtédg{;é;g%d l}' &rﬁ‘m

specifi g to this pad is 'ED Bdtteniddicasd ekt faﬁsrwep:-xr ¥ES0e a@hint eph)qafs BYanches
di spl acgnent exagger at i ofir C%

é:f‘"E)Ghdf ggpfﬂparf;? még ot Gﬂpladd%{ge ree té) a
Y e@? gcs tngaicale
. 34 t d 1
e e Ul e s
am are | dent i f i ‘ecrelative bea ag,mefdh«aafdﬂetce pﬂk@ﬁ[!&&@pﬂdhé\@olé Fot Bample, if at.
4t i ng ‘pad di spl ac ﬁ“dq?é f Hear per ?;@ﬁ@)ﬁil%hlamertwm liqar9Q‘°uP=thencar180°
1

P (e}
sequenc in the zone to jp géjajd Heg’ﬂ; [l;'pclso etermme r"Eh mllarargar}mer

requirig only . two rel4Bel hls dmlsrphacmg&nih@uldwet fass th@dm 5T pn&hatﬂm& & angle
rel at ed410 drspl acen?ﬁ‘le 6‘5&? foeexzam*mﬂ" tllfdpttyd@fatesd@hlhta axléa patside of

floati nd

i result for each segyenc rgcte ‘dﬁ‘}f }é‘dﬁq ntcohf i;g ‘6‘1 ggg@;ﬁ:&&'ﬁ&&ﬁ@‘%&i‘hé“e

iare pos &ible in the four-a

REndHe 51 Qudhtthhd thé G€ighe of the
because® t is floating apolf\mulcbtdndrto rdesa&eenshe tRﬁfﬁ&dtl‘ mgroIﬂOWe Hoe hBleo® X1, 4R st

of Fi gu' 18, the indi c :ﬁei_! eme#@m @mmted(fj@\thrsmp@apraeméssted in
Ot

starts W th the copgespqf ﬁi

Bl ock 4% 0 the average i h@ﬁrmtitﬂo llnfh@fd'%
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j removed fromthe apgl oéﬁ pé&ﬂ dip @ MDD L BEn SR MRk skdrOaAd end BChe
ctsi dération in deimr T!I'hé%b RQut Tbre wGIDBE Qsed tb @éekt whithethe tehdreczond:drt. siliche any
3 jcell is foundeso eémeeggtgehaﬁéogl?thWﬁ geio -‘gﬁt ‘kﬁ%ﬂ“é?ﬁ@%&%ﬁé A h‘jé‘it“ s 60
convenient to tabl E® addp i S o 0] 1) R Y | P YA I = YOV uence
| fimoer “unen’suen 408 URE Rl e s
i address al readv ha bpe;@eqts!a lt&deach u&aweese@rmtsrmghdumhd caBoce il ey . theor
A previously 58sstocedpesidnxf atvegot fbheachetdentcaysrtin the roundnltripFIpvemiefafed. A3
check may be nade to see:if a new sequence is involved and, if so, the '
table entry is flagged to indicate that its contents are derrved froma
plurality of sequences. WWen'all -of the combinations in each round and all
of the sequences present 60 . in a zone have been processed as desri bed :
aboye; .t he- ulting classifications are 60 further analyzed as.ind-eated
in a subsequent PrOCESs WhICh W11 be described |ater-in regard to Figzure =
« 20. Referring 'now to Figure 19 beginning at Bl ock 450 which indicates the
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1 meani ngfiul accunul at| 0Nsprg

- present

11 - - s - 1,589,377

41 O the process "CLASS™, the initial step corresponds to sumi ng all’ the
qual ity:jfactors associated with all the sequences in the zone. For exanpl e,
when thdg results frdim a di pnmeter correl at| ON PERCA$S whi ch descri bes only

4]

one qualfity factor Tor eacn .S CJUETTCE tas—beer—tsed—as—the—-Aput—to-the
processias described in ff le vaelags inderms af ‘hplheds@mmﬁptmhmseh(qluaia;bydermd

that the x—-v
ell mmn

correl agi on, the ingdivi duezdtmqumi)lttlso bAcsMuted Pém & hzs A4 }f !
avai | abfje,” these be & Pnietf'd |rkt§tlbme aﬂapsplramerren &chn dasid

factorsjwoul d be deri ved F,,, ';.3{,5’ 'rWﬁﬁ)L rbog ”B ?ﬁ‘:o Block 446 of”

dlspla

summat i §n considers all &fi Pait ) t e sewnisf rpatllpml ame ua:l'lrSt y!cfeacarﬁﬂts)—m md '
. present,l n the zone whic ,:,g ﬁ *ﬁﬁepﬁc@am %? ?geathtzgp@jerahzed .
qual i ty3 10 factor pertinenin gemextzh&na{} 5SS a 0’13 Wk £ 8% Afpbe used.

summatign may be performed hy--assigning and surrm ng |ncrerrent aI val ues to

various'; ranges for jphe quality factogs, ry'vm'th-the
type of 4qual ity rating system enpl oy}g‘ﬁ“ "Th ¢ l‘m’&r terfe 6 i ncl ude’
conpensgtion for cases Wagd e some 15. .- -conbinations of di spI acenents

shoul d e given nore wei ght than others. because . 15 nore integrity can be
assigned to that type of conbination. For exanptae@ghen actual di agonal

di spl acgnents are enpl oyed in a given con‘df’waﬁ‘on‘;gtsﬂ/p\r esence nmay be:
consi deged as contributing twice the usual wei g‘t‘ilc that of an adj acent

di spl acgnment. 20 | Sl Triiel ok $ “thh:e @ufpuies tielk 488 §ekdr thEpGR ? biese
sever al }i ndi vi dual jyei gh ‘“’ In{s. ¢anvepigyt wehen et Gh cbzlﬂb)ﬂg iACWith the
then, t®e process |nd| ca E2An matgy, OE@G?Seﬁsrfetsremlgnmthm the zone

accunul 4t i ng repr esent at j ve’Bhem‘on@hdau&

P ; used
as wei gitsiin the subseqP,Perntﬂ ltw @oznesmce znsu;d:’;"étzl:ltltbl‘i ird %QJ Céggﬂ(lneng‘%ﬁoﬂﬁé&nzﬁsge

t he nunBer :of configm n pe ?f@tfdllh atlherdzodeshouml te neﬁtémﬁa"&@ ever, that
: 2 gd?gjfut%{z ‘hpg;jilgé e lgg%e Y Cfllaéqstypgl system. When the dip vector is

25 The Hext step in the mnodesesccﬁq;oha& Q%foj pﬁa 333 “;ti'# is ss°F’|’ édeQFlgure

represegts - ~ the detserthﬂna!tllhyrprqferlb/ it in GLE 1dt,,yeﬁs@gl ll %g‘ u :r“t’l‘lt:

{in the zong and”‘l’ﬁ.h Y?F!OaFO‘??GPFtﬁeulprbemessdarM| cated in t

bl ock, -exCept tcha,t,utﬂf} rﬂﬁf “(‘}% SENSHf it %FO&VH@':@}L@M tft}créxacmodcsmes

pr evi oug
eep

t
determ ged. It may- be cdmenbemtertcemsmu al1¢n azﬁ 3?
il lustrgted i'n Bl ocks 4G®a|a‘ndn811-'©; e%lpllh)ﬁthn@rlﬂ bRarth ngss 2 “taflgen‘éf.%‘lf’ﬁ’e i

~$equence togfhe ¢ H’@élfun@hls v, sidee mtslsuﬁue;hesau@ td I
qin the : d i S uselwIndHg frisonompgtes it as i ndicat ed: (I”r)] ’

Bl ock - 72, the' nam mum and sum of the quality facters previously - .
det-er ni: ed are conpared. The conparison incéas@ds/icanrp@nsating the 35"

maxi mungand the sum so that the are corrparabl e¥in the.illustrated case,

this - §35 conpensation ! “*&Wf ldhthGEWﬂllblﬁ'B@nddWaﬂ&WHEul&b @i:blﬁ‘ela’t\&ﬂo
conparifg it with one- hqié‘urfﬁe? %Eér ’mq“z:)’mt%éf @mrlorekmewsulluhmed in
latter,dthe illustrated test answers K& Sleffe Sin{0y2tisthmidentits a

val ue s' bsequently35used to contour the cl ass:/,‘r-qa't-i-fg system as w ||l be
| ater dgscribed. If the_test indicated at 40VZ "z “B®dck 472 answers NO

i ndi cating that SUM 2 i $hysafip(@y2) mayibe ceaipudivathosemigbmontierid hactidhd rakeve
nentlonfd contouring. In either case, the contour l|l.evel should correspond

approxifately to-a | evel which readil v,‘megLWrge accunul ations of
vectorsjwi th good quaLity wei ght S fromthe srall greeatdsd ess significant '
accunul ftions. For exanpl %;f gﬁ ‘ﬁﬁwnour Ievell_lFid pr. OXI rratel y equal ttéo
[err] of the usual maxi F‘Eeg BUgR pagent paynjith o’
nurber df sequencegp vvou ks sgagld%engs‘tf hqugﬁetrg?tn‘gtz LHQ‘T SHE) 2Rehiapgent s

not ‘i l'l4istrated, the contouring cou d be delaved until the zone is

cl assi f; ed, and the value of the actual nax¢as#hr484ei(@hav be -determined. The

cont our] Ievel coul d be set at approxi rrately %}?{L l&l s value. 50 .
Ret ur ni 1g now to Bl ock 478 of Figure 19, the i""ch assification of the
50 di spj acenent conbi nafhcosis: hmi tdsine zpaI@sddEGh Nis RS B {eNGtaBbA nffrid PrRvie@ly S

in the lassificatjon agerissd froregprdj wei Blogk wGiofiEiznty th begugr &k epatiby egeitions
* However] any val ué€’whi cif*ic Hng HRBY FSHU| PTPRREIsASFed i n t he subsequent |
-process{ ng may be used, as for -exanple, an initial value of - CONTOUR This

cont our:

val ue wpuld result in ccll 55 ~contents whi ch are negative below the "
r
in Bl or:t

480, it is convenient to use two indicators, LS and LE,

" corresppndi ng respectively to the sequence nunber at the start and end of
the zane€™ TRESE COUNTBIS W 1T BE USET T 0 061 BCT WIS THE BT TE ~ZONe#7 e
all the 60 sequences in the zone, "have been processed. As will be = -

=reca| I ed, the zone has been 60 def| ned both in terms of the nunber of

% gnents in vartous _

-

3

40

| evel and positive above the 55 contour level. As illustrated next .




endr ng seguence nuttibers in the process r ef erred to as "AUTQZONE" = = =
previ ously described-in regard to Figure 17. Processing for each sequence &
. begi ns, astiJ | ustrat ed in Block 482 vvltrll BJﬁ@zGS conput ati on of - a veg; or '
frome,a,c_b ‘#angent pair in the round r Y aTalVZ=YaTRP=1o0 SR - RRA =4 42
,_539 377; €Xpress these vect ors i x-drevindos@n-RR@iif(g% and y components. whi ch
rmy -be degr ved frgwh t he tangent pairs previ ously conput ed as descri bed
~regard to,f Bl ock 446.0l' Figure 18Y=BMws#IeRMlting)| | be recogni zed by
“tHose skifled in this art may al so be- conputed from .
L‘hQ gl\épT ﬁccrrent S—I-h':lsiesf‘l g eqhnf%s hQFE%(wW %G,ERQ,{ s tri gOnorret ric. relations.
=B Opr | al e ‘for each partr cul.ar- di g iacenmeRmM2Bonmbi nati on.. The use of - 5
: *er-thogona:f ‘tangent pairs, here [ X'F=A—and =B, has th@c’o"hvenr ence
and corrpu§ ational "advant age t hat genéﬁ"&“ zed®P@at i onshi ps such as
Equationst 8 and 9 shown i*n7Fi gure: 13845y bemssed. | n general terns, EQS
(8) and- J(b) becone: [err] The proc.ess_\m.reh—eeﬁfut es the .x & 19 vector
conponent% fromthese tangent pairs tasf@ whi ¢®5 conveni ent when used in -

conbi nat. 'g"” wi th eve§:ors cl?nfr leeosugérycn &5&%3559@8 cmLEM:st o
_-.Corrpensat:e for rQ' iveOld We ld?dr 4185 &0Mhe toél rafher [thdhOWe 6g’rh co-The
conput atifon and roadiaiteon o the x and nponents from each tangent pair

in the seguéhce; 2 as Tihnglirefgtr tBl ko"é‘k ff%"arﬂil ttlFBQIP Ctoffay b0
conveni en;thl y perf F%?g 'fl‘l[?‘aﬁ?:; %ﬂ’gﬁ; eac&"ﬂ% ore g? %16 Yer, .that

SRt ese n &¥ahd Solver thazaneeméaﬂee malaQTr\acatS&ﬁxtB%ﬂk‘i en the
: :»dt--p vectar - 20ht epdLidigesses of tHeuddssiBdacion bqn atrheo:ppu;b &t e verteuifousl| y

di scussed i |h5 regatf?' 7%‘)’@ Eﬁsed litdp convapigyt teemfe&ﬁéhﬁssa esgestip t5ms Of Hifsf or Add
. X8t wo- difnensi ondf® *i rsusya ARG Fe gager.'rxxma idyiadd s 2

“IV\D di merjsi onal Cs@ill:r I%F'i ﬂBGncE QvEXPBmbEdr YRk (HeOdedicr @NtHENOUI d be -
é--'ﬁE)-nSI dej ad. 25 - sphere or cr?ﬂhzu:ifra ims R Sirce ghredndices forskenenespionding clesifiegtivinent and

| 'eﬁ*r ci ént} taddo’ tsbi%ﬂndpﬁgmt ﬂg Wélgﬁ‘aaab'éﬁ%erfaé‘ﬁd@?“‘éﬁﬁef{tﬁ-ﬂbe%p“‘{ehﬁs vectdr
Tafiponents in vard"oaso PBrtsbY BHand 48@Meconbi nation. In particular, it is.

TefTi ci ent to avoid tri gononetric eval uatipnx: For exanpl e, (EQ.may be best

“t-eef iTS$ ysquare gagh tangent in the pair, t hen-sum t hese squares, and store

“THES sumj since this sum-represents tanXB+i’ In 30 thr@iQ‘d?)mrt |s

gseful the trig norretrrc i dent

e e it ot Lty e A Ty Zhl o ot
to the,three-di thE Qo dviy SHiORB dedcriBétSieiipsok SIA(G fibﬁddu@ﬁ .

illusttated in Fiaglii Aelﬁﬁhndbrrmichd:ecbn&s{ err] term Here, [err] . has the
identityy [err] Thus, [err] may be conpute t trrgonorretrrc functrons
from [ekr] For Iater use in _rotati pme. osepioa®)and the sine of the
~apparent fazinuth [err] may- beé: conputed from[err] (the square root of the
“fterr] SUW) 30d tangerde dlssificationdproSeddrel@ficiBsed TRRVE angl AhdtARY Al Blocks 30
40 [err]:iThe si ne48a-|448600§“ igae larvdi useeidemionstibided by fhe fattowing eraepleoCatsidon nmat ri x
previ ously deri velgr F af“di’% TH’@EOWQG)SR#:FCCPFg&‘gémfﬂg“f?éfggni‘ggcnﬁtaﬁé?’r otation
equat i-ons 45 3‘@[ E r%u %éﬁggsﬁ; béﬂ%?h@ four-pad togl in

45 1, 539,3377 [ @E Eilven'd2geRcé. ahed it RMUREIRE UppR Nt tRAWSDE ckfRriaht feldtiOfshas: [ €35r ]
These vectors al sigimpartapt:t he super scri pt because they correspond to .
- conmponents relative to the co-ordinates of the tool, rather-than the usual -
geographi c Co- ordinat es. .10 . > Thus, referri ng't'o Bl ock. 484 of Figure
19, the corrponents of the vectors. 10 indicated in Block 482 may -be .

i fit uval 'y conputed using EQS. (15) and (16) above, which include-the .
rotation by RM and RMR corresponding to the aver-age ‘position of the tool
over the zone. After the rotation and a$ indicated in B lock 486, the | and
J addresses of the. cI assification cell are conput ed for each vector - As

TN g p s e D —— . o remes TR
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15 'pre@rously discussed, it is convenient to express these addresses in
terns 05 ‘the 15 -- ‘[err] transformation. From Figure | QA IS '
. apparepff that the reIatron [err] acts as a scaler for the x and y :
conponelts over a rgnge of Rfromthe center of _the sphere or circle of-
radi us

5

Si nce th,g_md*_g,gc fnr_ the (‘DI‘]‘PQDOI’](’I’SH?I yl assification 20 system

&

44

shown ‘A Figure Il A start at the edge, rather than the center, these
indeX'es:‘ 20 are also biased by R and bedbre: *1%r fijs 282 PWhet ¥ and Y wer e
g using EQ (15) and EQ 16) PETPALL VY. PR f1df, R - QgL he .
|IIustr'ted 51 by 51 cel.d array is 26.5. The-exnst@ma{®mer] then becones.

-.,:-roduces t o an efflsrt‘-[m'l'r reinabs on faor r mﬂmdmgorres [err]
-:4The cl assi ficati.on pr ocedUre-dr.sfaLgssed ebowac.and.d | ustrated in
| % 30 482-486 ih Figuree13 -wjb, ,now bewslappnstyad ed by the -
- foll ow %g exarrpl e. Consider for now:atiy- #na? pak (-1.68)2 0l dgRonak. "
displ acénents froma given sequence.tEhey:ifay be iBRlz orzawidd ual .and in any
. case represent only one pair frorr; amm%ny a thr r1t§ign o%gsr bI e pairs in a
conpl et, round (see Table I') for.  the 25 Ead to 2t he gi ven. .
sequencl. Thus it will become app‘ar é’ﬁ?:‘ ’t'ﬁ{'i‘t“ ‘Use™ SFERIIEE ehf™Pel ati onship
35 is igportant: 44 : ) 1 , 539, 377
44 [err] At the top of the above tab I’éﬁ“é{ﬂ arrp{°5399$3ﬁ%ﬁﬁg\fé@5% es from
the ortRogonal di spl acenents [er rJ d.] ,‘rr] t hé corr espordi g™ 8i anet er s
[err] akd [err] -4 " r{mnsm ’\}Q _-g009987 -0.6111 r:fi-s{ tatron
matrix-goef ficients for the zone RM I and R °§53°°’°(?e?3 ?aa?agé%
‘val ue df. R-corresponding to the iJ| SLJ £ ed e array is -
‘under st.od t hat 5 other size ar a T QSVEE%‘WIDsed pe?zhaps as an
al'ternaffi vé' to the previ-ously descri{B é%%‘él“l" srrearr ng technr que, for . .
‘exanpl ed The first two illustrated gse xawpisezmer r espond to
conputi@g the tangent pairs, A and ﬁﬂ"'thaisoaadm ssast epsow®s previ ously
discussgd in regard to 10 -~ .Bl ock 446 of - Fragure 18. Each of the
tangent$ is conputed sinpl v by t &i hg*the. - 5“93"’:?’(5"1537“5)'132373
off the di agonal di spl acenmenys, ;pk{,’he correggg&d; o380 U 'ter whi ch
-.3;=|n values of -1. 294 and 1. 676 V\hrIeAan are ref hrough

- 30 ..

_'t he dr pvect or, the st eps tAhattheftgw Iqﬁvth¢ Iabmt vebulated rmammlheamsefemfvalues from the
io§etric functions othazqqa ro}'?t oe'ﬂr Ydigand duy “t‘e Copr si%gfﬁ‘t %&?{’m&m D,; and D,
ST . € i r c efticients for

I _-_..’xarrp_l e, | ns St ep 33 rR %xrcs s §vo th lllhs?rafe ﬁ rrhy? Uﬁ'ﬂgsé (fdrhéat
> -3 : othcr srz@ﬁrri)@rcb lda&oibbetseﬁiumrﬁ pst @n SradtRA t@thetpréviously
t angentdpairs, which in *#wrbed:a%'es ting t;chhm@?,fbtzxammethe next step, it

readi | y3fol | ows that the em “_s %2% }égi"r’fé’dp‘ﬁ fous J‘% ?’ rg;ar g
root, --' ch resulyg int ﬁél Hé &nﬁ%@sﬁiﬁs%oh p takin thc
i the nex§ two steps to comwreha&r@osmmes RBEh amabme @freiﬂaﬁara@@@ﬁieﬂah WL REEU)
“val ue 4 20 -by si nplis valiesi ofj-rig294 laed \léVﬁ;é&hlbfAAndarBdarBrelate@ﬁeemgh\ﬁ@bwpnbﬁy
the aboye result. ACCOHQe@I.P cf%ﬁow %T%et at us T IylL 5’@@?@3532@: are not re%rgg
[err] e§uals +0.79452. Iy t intk preci at ed fﬁatt B CosT e AR he
gorrespond to untrams erampd ﬂrﬁﬂeplmcwd edmplefind cynweaizhto compine feniakie
when nojrotation 25 0“3@ ) esah¢ sum ofghg &nesefdhe anganbpding, Which llnltllumasac@dis

i val ues

:: i l th t st scthat
: wher e ™ equals 1.0 an 4% t}r:e ser?aer’:: :o?t) 2?:’% ﬁi nt eavm 4316?%'h1a§é 1 -sego '
meke a §otation coprect iidihe nbkt tholehstOTbHuL i d £ of tHG p P B AR drres

of RM #nd RN12 correspghdy krmptyhﬁuamgnmeame@@r Aparll B @spettively 'ﬁby ztambovéteequs
7 and 8fcorrespond to cdvorerdingly mtsmsaM%@QﬁMISMISIZWGdwawdesu{lv‘l'ﬁ’rl%z

i of and produce the x alfl bs C‘Bﬂ’ﬁ%‘ﬁ e A B i en neCRorion
® val ues ohs- 0. 6%2& iof ¥ regy m‘gféﬁf uld B@ﬁd&?&téd’@ éte RM1 equals 1.0 and RM2
3 pieviously di scussqehis®. tHowe @YAT 1§ bed td-ingher LrStalioMcaragttib® Br rdtatich within the
i preferrgd '3 i zone. The nommdl values of RM1 sgoR M2 Zorrespond to the average tool

45 thatdt he cl assifi cat Pt at éé‘@ﬂé;‘%ﬁtf%fes%%’@& ﬁr(fgé?% fhe aboys C(;%‘I“C and

sifie values t .position @ ce onents hich, in th:s
4 565, WPRRsdpnal em

an addi tisgnal fhQNRLLT R a heQTof
i to the {wo- dinensional cl assmfvmat IdBBussddrvaiyh redire oo 91g0&5 nespa.mdsa itQs p.eferred

: g a coefficient used in this transformation and as previously
{ described - relates to a trigononmetiric 5 - identity for the {err]
1 transfofmation factor. The equatron used in Step 9 utrlrzes 5 ..

rw .

L 1C

15

- 30




the inter

facilitatg
. Thi s, fact
i hcl udds
[err]=
given in
10 Steps
conpuyt at i
19. Stepst
vector co
Step 10.
val ue wt
decimal- p
i nt egers
resulting
given in
.subscrrpt
" 20 CELL,

"mr-esult obtained in Step 3, 'correspondl ng to [err] thus
ng-this evaluation, which in thi's case.yields 1/2 [err]ao 21352

br, is then used as given in Step 10 tg conplete the scaler r vvh‘lﬁc
he.tpr EVI ouslvy | 1,539,377 . discussad--const A

PTTIT

. D627 Then ub Ch’:&| Efssific:aiah is@Senbickerenedual adea @rapkrtiBs wairt reqrifes an 10

bt ep 10 rLgI mng@mgmen frométh:. three- dlmens:onal system to th‘Zn w.oé :

Ll and 190 {SpugneY Ty &gﬁﬁgg aﬁﬁﬁt '&L Rt

3” 9f th g:,?t?n lﬂlﬁ% mo 3N Vl?hdi 7 ulid”tzrl Eﬂ@@uﬁicsFl gurg

f mtfon
and M:aﬂ mit f3€uld ml.eere in 3%epF3, tcerrt shendir gemrtmﬂ@l)gthgo folitadidg x and vy
Tponent s thaf t\ehl ag

hha tlbeeqseue s(B risthedut'ed in
R

CRE A orloe mf ;S in a
’1 sgne sdlscus lsd"g gs,érerrar n| ng % ri gﬁ% he * 10
i Nt .

Howevsreps tlhteartdr tmcoatthenablqlmaatekmplassmmn aatrﬂdre\mt ho ctrheat I ng
Hr ops  angomp mq‘nl Qfah't:é afibf cell gldresqse%cam A Bd‘PRi‘ e EIET N t he

vaI ue oPteps ¢ ghejinggx big R i, k%‘i’ s et ey ‘ﬁfﬁiﬂ and J
) ‘h A
hiss exafffif “‘én gﬁ@%ﬁ Soptit g!‘ Aile %Bmuse%ma&nZO 18
at \a&udlrém:nﬁmgnaltham&myommecdtcme poing hil ovedvey I be ttmnt'aibel

F he cor r eppotiah ssspcoedd wiegorting U@E! Qrgesa Glanifi Céﬂg?’ ts 6§§/t "

- Bl ock 488} of F| gurt : ;’xg P'Tﬁjﬁ“ﬁ)khgvjxg},ﬂ Sq‘ﬁf,I! S 19 ?ﬁ% 3 %ag\ r ead

~and t he wi twdl&ﬁk@snorﬁ Ehldht &epﬁﬁght Q:HSosGQBtlQ!SHlSasand 20
re-storedfin the mm; aeldorre%ndmo cell becoﬁSs QEELi(BUg0)y described in regard -
to Figures 11B and 1B©°crmlte oy WelipekadiB eof Figur B, stwegrwwséoetpméet thigtcellect or s

falling iph ene pad sif#d “l‘ehg ‘r‘ﬁ‘%‘tgf\?éﬁ“réﬂ'f‘ ¥eeLarpddsd tp 4s PRRRRLS CoPi§Sqdi ti on
to the abpv descraf’%d \ﬁfa BRSO TR PR FiBR BN 1€k s dedifabled@) . . 25
cells to he ri ghtsme&}ah@wr@netdeamrmrm tonalphrtiauler detléiatd @iven mdjacesi exlls.ar

- f-ashi on. These celMhuaddraddisien tartke F&bfsfpé tcrlb 91’06{5 eff ed ﬂ‘e 5 i;‘énd (14,

‘ o

41): As 3p il A0 £ ‘Qg hty
i |l ustratpd jher ?m%f"?{i'}r sr%réﬂl@ahrd Pe e@tms W nabovesg
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