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ABSTRACT
In thi! tunf, a nevt nagetb resonance-elactrical

nodzlitf fot ligh-contatt
absollSc condltctiliry iriaglng is Wposed Bodt
surfaa poteufutb ard ttre ,nagtgtit frew gendated by
the i'|lera^l di.rhibuion ol inJecud currena are
neasurea me sufdce potentials are neasured w''g
conveuional elzcfiical inp?ton e tonagrapLJ
teclni4@s a the nqnatic feus ore measured
tlthg nagnztic resonanaa iriagiag techt iqtt& An
iterati],e reconsilretion algoithn, which is bdsd on
nitimisingih. diierer0e berween two cuoenl density
disnibulio^, calcultted teperatzly Leing the fito sets
oJ rrreasurenen4 ts Lsed" The perfutuat e of the
proposed algoithm it tested usinl sinalaed wisy

Anahtar stzcnklzr : elekttilgel enpedars
gaflrxdenq abn yo&nhtu gadftAlerne, nanyd&
|"zo@taalcktriLtel enpedotLt addta! lzne

r.chs
Biyotojik dohd@ eleltttsel 8zetlikJeri dr8igik
doktnar i9i! Grllrtk gdserneltedir Bu tuhdrBa
dayauak elcltiksel enpedao dag fir elde €dilml
ile dokulsnn gonltrdllcrEEsi B[dkhd0i. C€lelrbsl
Eletfiil:el En?edais Cdrnit ene @fD te&DigildE
gdrlhfitbnesek bolgedc alrB uyglfaira vcF allm
ind tlcme yoluyla bir ahm dagdm ys.sdr r€
yilzeyder 6l9iilen ge.ilirder kdfainarak iFideLi
ile&sDlik dsgrlImr bululur nl. Bu tehtkte kullaa{ao
yilzey olg|lrnlelinin i9 bdlgelcdeld ikr&edik
d.g€rlerire duyril r& azdr. Bu n€d!,nle godlrt cds
Ldgcal[h hltr)/srirde oynr 90zhEl8k ssvty€d elde
€dilcnemehE, noka yaytlh itlevi (PSF) kotrrrD!
ba$il,ll olllakadtr. Aynca, trygularmda y0zef/dlD
olmabile.ek bagmslz gcrilin 8lglhlErinia Bayal
sErh olduB@dstr oluttaule g@td.cin
90dr0rng0 dzElikle & b0lgpl6d€ dnt0ldb.

MANVETK REZONANS KT'LLANIIIIRAK YUXSSX

EIT vffi 6ltDt $tasn& iletkea ci.@iD iqinde oluls!
EIq&lFrD ].aann$ onrl1gtik alaq ve 'kml'nn
iged!9ki d"8ftffif aarrtedl raonats g6r rn cnv
0\dlD rhikkri kinlnihEt olg0lebdlir. Bu lehld6
ahn goronff elretB noqetll reotas - ahm
yoE nW gtLftAlerno (lrt\..C.DD de!i!. Bu teknikle
dc [24], rsdyo i€kellr tsl v€ya d090L ac
ftfa8hdski abllbrF t6l &Bluot goflffi[enebilir,
Meyttik olaD 6l9dol6i h lDdslak ilc&€nlil
daSlmr gorldldr 6lde etuel & E0n}thdnr. Bu
t€&nil4erB de Spnil olfal ratryetiL rearans.
ebLtike, entpeda$ Ed ntllew (MB-EXI) iet"igi
dolild€kedh m. MR Batesird€ i9 $lgele.dsn de
eEyddl elao 6190ntr y@ak momklbd&. Aynca
yEptld dlgtlnleriD blldr g6dbr0lede ttdlgeinde
duyliltt& ayndtr. Msny€l& afa! olgihhlcri
L,llmn,fi|. elde edjleo MR-EIT gddbu erisde
96dlD{rltlk y0bek ve kotrEndsa bognrsrzdr ft}al
sadr€ Eolyedt alaa 6l91hleri kullaroasr
durudada slcak g6r€li ilerkenB gdnh$leri
oftg,rubbilnshedn [8].

Bu ffhlB'|", y{zey griiliE ve d'tryetik olan
dlgilnlelttri t'irlilie hlaiqtr iti boydlu yeni bit MR.
EIT eknigi gelt&itrit v€ gegidi bcmzetim veriled ile
dralmi$ir, lli ayn 6I9h Ltuesi tulb ldak
yfks€k tsdtnlhliiu0 mdat ilet&eDlit gorihtilled
olu$lulmasr €oad@rSa. Olg'0ol€r ve bitinen
yilzsy ko$rld ile ifddrki il€lk€dik &6ilhnm
tFslrmq BeTi p6obtu4 o16ns1 r*'mtm'gm. lhl
019[a 8sd aFl ayn lulaodfio] hesaplme i9 akDtr
da$slsn dal'dled tub tn aza ldile! Llrsbmsh
bhydntellle, iletka.lil dege,rlqi brsaplaiEr$r.

Algpritttaiu bat8t$nra stnalEasl igin soDlu
eleEadar ydnteni (SEY) vB Biot-Sovs! Lsnunu
kuUsndaal 9€9fiX belzelim v6ils.i ile gortllt0ler
elfa edil!ti$i!. Btoaet'ro vrdkriBe !€9idi genliklerde



g&01t0 €&lerrlct g6dMll€l . ob$nriEx4 v!
yoljedin 8!dlt0l0 ett lnbei bs{a19 ffirttr.

AYONIEM

&r.lleo Agtuada illilconk drgtm bolElk iti!
y0z6y gedndrd vr maa5ndh abo 8l$okri
L ldlErtta.

2.1. Gedltn nltlnlei

Bll gatrtrnada, 16 ob&todu fltstr .loE bada BXT
6t@ l't nr$ krl|hrrnFrr (9etdl l). Tod !€r$lrtt
elelcot dflahi ssllyla ollm ulg0le@& vo hia
b& trt€qlea tgh 13 619!f, atidra& 6plda lO4
U1rbtind6d h68!E&z gediE 6190d yspthbilh.

$oldl l. Alsi uygul@ yld.mi

2,2. Mattyait olaa altLnlcrl

H€t 6hlo uygul@ &ndlr iti! ['44 Lnnn,thL
i9tairltd Eaiydik a&d 619h0 yaprh. Il,Gn:idL olo
d@ sdyr8t g.di probleDde h lrnalot aB
yaplrmdaki eledlo ve dltgh ssy$yla bc[ iob.
Yqdaraf Ea 6zta d@ ta)|ts! MRI 962&trbt0Dtu
)at! ib lllrlrlrrfur.

$eldl Z. M&yetik akltn dltilnll igin kullsnia!
l',&. dabe 4iz6d

MR ldldlasL @ydl alr! &Ird.riliE
bohn€bldod ttinlnnn m drrb6 dl4t8i $chl2.'d!
vafldftk Bo ddb dl'gkl'nte @ s?b, .ch4
ddt .ridd* eL obqrt lli hspfu dotsu akld

!l@l$t Bu d6b6 diqbi tryBpbn&& dad8
ka/d.dio sbj,al ryStlald gihidi' I

s - JJ*r(r y)r'p[ilc, n+c,t, + B',rclk";l;

YnlodafC &dcrb, ,t(r,r) €e6 @htn8l@a
(tr@see& tbgn6tb4bn) d4F|El G.r as 6r)r, t vo
y y6a&d! uy8olrlro Eeyed& alm gradyaDlEf , re
t, h gldyel6lo trytul@ dtr6l.6\'t gyronugnztlc

oao robtl,Aj s;4rrlala obna tagt oleat yrable
ddysdL BlE n ea neyEdl de y6dhd6 de
bilegtd vo 16 oplm doo u:rgul@ dltlddn tal
KsytLd[€d S rto Elhr gd FolE&r dn@bo
uygplEEal frn ak Mn gerw, Mf , etde
cdllh.

o)

(2'

igin
akr6
MR

+

or(r,y,o)

u'"(z,yl= a(t,y)'x,dlflcp + c,vt,+ B'.rclj

BEada .f tbr !fiEgFd ahd trytul@d|g
.!.Iffii{dr. A}d darb dl3iri do&u

8&tj@ q-8i.{"tl glbl ola.alcr
' a 

"(',v)- 
M(r,v)owbrle g +e ,v )l

(3)

AkIm uygdroEel eld€ €dllddt g6dtdl,
rftl'odda oldr cdile! g&ih$ys g&e

Dorddito odllrss,

Mt$4=
M 

"lt'v)
*cbrB',(^yts.l (4)

t&dosi old! dtdr. Blr dlttlnita aorlnllz edihg ez
gldMldl Xc, dlgolnGk l"teffi EalyedL dle d€6e!i
ola&ldald ifilli

oat -p!(\rn (5)

ot8at eld6 Gdilh. Buadra tj Cet ile(€& ? rdtribdoti
rDeYadL dsD h63elerr. Alod as8ltum
bnrjnabil,losi &h DrsfrEf& alrortr 0t y6!d!&i
bllca€d d6 Es!€etdh. Bu dun:mda godlDd .orcsk
cisnb !t ortoSeld 6beni da Dsiydl sbna psalel
Loallna gellcd( sr&ild€ dedMl€r€t 6ynr ded€y 0t
k6c btrydlll'rr,

2.3 Gat Ptublott Cmn Algodt r,lt

G€.| Fobko 96zI@ds, 0t dterash telqEl@al bir
y6!b!n hrnn,l'dk, tlzey gedliokd v€ nalry€dk
dd 6&0elriEd!d lgesldaH itetbnlt ds$|t!'r
t€sopb@or:
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Birilci bqqdLr" Edy€dt alsa SldoLdhd6o
tg€cid.li alsa.l€n hi3Tlffi i

o YxE-
JR=- :  (o-' p"

lkind afm'rr, ras61a16 ilf ik&ollil drSrlprr,
y{z6y ger[im dhlhl€ci ve bililrD yIE y dhDlel
hnlqbr!!, igqidold ahrn dagrlhr fudl bn
t66cEle hlrEpl& r. Akd dlgdnnE! bultlal
idr olrofikfe bililiB ilctkeDlik ds$lprr r! yby
kogDltn i9i! LTb.€ rlGokl64i t6dlt! :

dqg h' fl! bhqt@n llc tBkrd arasodafi dsgitie
teltt td slvlycoh .rfrla bldr bda ttosl@
dcv@ e*ddlft. Algefur@ slot g€dtss $6ldl 3"b
v.dddn

FkIl 3. Afq t dlrs

3. BEI\trEdMSONUqI.ART

Algstt6@ bot!flE *ffi i9in blttDlo fletl*liL
drfrtEld itin tsq ffil! y&Ey $dflhl€rt yo
!!![y€dk ole dt!l+l.d L tdrlh'$r. EszdiE
d€t.'llrhf! hdapl*"--la sdlu obEabr
yldd (SEY) vs Blot-SsvEt k@uDr kul@lrlAtr.
SEf g6ahllthls 1089 d03th rohasordd ve 2(Xt
0t$d .tr6"'d"n ol"!o bir ag yaPl8 hrllsn ndr.
Ellho ildceoltl da$lEr ve yt Ey slod kotdld
i9itr Nsuosra y{bcy fo$d problod eodlkccL
FEodyol 6le d'gilhi w gcdliE 6l@lsd

PodYol alo dqgrlhr kullttrledL
&e.tdeh sfr! da$to 6lde edildllreo ssas Bior-
Ssvart lllrmo

= a- t Jds xn
,'E-:rt----.__ (t4)

4EJ" R'

s fua€oil€o lolol8d*t Erltycd& aha deg€rllri
hcs9Dbm$.
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v.(oYAXt,y)=o

o*=t,

h-Qw

(r,y)e s a
i 6leltota (8)

,. eleldrota (9)

(13)

Yoldtdslt daklffiledq d€@kl@ (t) Nr{rd@,
dFr.reE (9) DficblEt y!rq' Llglnffi
g!6c6rd€Ii€dto l>d&m CD gld}l.cek bdooso
pobliyEl def.dlrl ,er t nldn"st

J Er = -O.lqfir (10)

dlaklod tle tt cid6ki at m aqFlhr bqluDur.

SoD 19.6,l|o, ill iH hl|!ffitrq hrsrylde €!6
yoguDlukl4 arasdald fukr €l1 62b indfuecsk
gekil& y€oi blr iletkoolil dsllor bdu !. F6!t
akrE uygulada tlw|.lEl!'r igi! toplsh ful
a*Sdaki glbt tnmlffirstq I

x =?{il/* -t-[dt OD

Yubfido&i dldusEd. X futlr alm rygolaa
sairat|tr. C&ffil@s bolgrd SEY "&..t"Ll
elffilfE trplhr oledk yoallr@da w /iol
6l6b&dali ikd.6dtk q okse aln&Fnda
,ldkled (l t) Eq&'rqki gbi iftde €di&blii

*=IEJllr* +o,Y6u,las
t t  t 3 ,  -  ( 12 )

ToDlam fuh b6 €ler|'sla g&e ad aza indt ec6&
€letiaD ilelkiolik d€8€di, f'dn dksr/t nfts
egidcff.€.L t! daue6 (6) Lrntr,h.ak atrlir,LLl
glbi bulu!6ugu! :

Yrtrdald b"*t t""ro fld 6rhxr da&tlll
bltdd i!.snddt@o! ladlic t'lr Lrrc l'.splffi.
lkind vB E&rO b€rm'Lln, bul@rn yoni ncdFnltu

f.{6fr6!a lbD
olt{hil€ttni Lnx6qdl

vx,4s h6€pta

Ylzot SEr lDl([ld.
ylay 'Lml'nnl v! q

t'trnm'rsl V/yi h6.ePla

DrdtleE (13)'0
flllslalf y6d il6t&6!lll

d4hr6n h!8apla

f,|vo-.vo*as



Vontaain bajf!]"5,a, $arr?e l€ ytLrSa!4a
6zellille.i.i mlebk 0zere iki syn bala balDo
laptlmtfr. Budarda llki 61901911 ylzEy 8€eilitdefi
ve Ie yilz.yde h€saplaDm gailin er 8lEsmda
a8s&dr&i gibi nhl'm,$!l.

e" =t rrYdi Jru xlm7, (1s)'7W,n

B! ifadde 0' ve 6 ohfllen ve hesaplanatr yilzcy
gedliidletidi.. Ayna, sadece biatim verilefi ile
L-ulladlmet ltzere bilinen gert€k ilettenlik da$hm,
d, ile bulunan iletk€nlik, o6 arasloda&i hdra-. deakled
(16)'da teilnnlatmrSlrl

Y6rtcoiD gilrilldllo oitandaki bogansn ommal igia
hrlorlar rtriye, shdard sapEasr vcriDi! daided
a€pEa&nln o/o 20'si ohra& $kilde Gauseitn glroldl
e&leooit r€ goltlil0 olutnEulrtru{br (Fkif 5). Bu
d!fllds iletkedil hal6 degsri %11.32 ol,aral
bulumllsllr,

-_-
dtr .4-95110{ S/cm DarE4.36rltrJvcn

$€til 5, E9 lor.LEzli yur,:rlak cisin igia gmldil0
veri ile elde edilen iletkedik gd[lrutilsll

A}!r ci!i.E, delkezi (6cd"0) koordiEarEa gel€cek
g€kilde y€dle{tiilip gorftndl otugrsuldugttna
gtrgld3itz ve gtr0ld 0 dlm|mla igin elde edileo
golhqnerdeki tlektediL bata deE€rLri su€ryla
o/65.44 \eVo 1226 olddK hrsaplrlmtuglr.

Nokta yaydrs igl€vidi! (P!iF) koDuds ba8Ir obraL
deBilirdd nl'fi"L ilzerc $lkek kotradt kllgl$ bn
cisim E€rkezdeD yozeye gizilea tri har ilzcrhde
kaylnlara! l4 deligil dmm igiD golihll elde
edilni$n Cirmin b0ylklo8[ SEY nghdqLi bA
elenarm btyoH0lo ol,sa! alEmr$r. OhrgErulen
godbfi erdslt Fldrd mil(tetru anlaffik igiD erl
yuks€k didtrin yansna kegd* gele! genitlik
(FM{M) dsE€rl€di! bsklEl'tr. FWHM degeri,
koDumds b€grDsrz olsrat SEY agtrlm blr eleEanma
egit gtlnl8tr. Kuls]r'lm ag yapB! igiD bu deger
gdnh{ eBe bdlgdini! yol.s'iae egittir,

4. SONUq

Bu CryElda geledeksel elel&iksel eElpedlns
gdrflDli ene ve Inllyetik rezorsn3 gorilntiileme
tchdkleridi bir$rd! kulLanar yoni btr ilerkonlik
gortlDtiUsE6 tekriH geligtidlmit r€ $ranErytn
Ctdltildt i€ g&.ill&I0 beozetid v€dleri tle yapdsn

Uonvfrdan ba4lnslz otalak" djger
iltskentik gdnhti eee ydtrtemlerindetr d€la iyi bir
goddhl0kte g6rl}ntll elde ediLtrigtir. Drvsm edetr
q'll'halardn, ydlfenja g6f€k verl lle smanmsst r€
ploblemin dt boydlu olsrek 96dl.nesi
dn$bfilmektedir.

176

+=r\ff.'** (l6)

cdrtld0leDr trdlgesiDllr tam lnlrkez$rE y€ eStii€rl
y0ksek le*enlikli bir cisirb igin eld€ edile! gdr0trdl
Setil-a'& v€dlmi$i.. Arka alar itetkedik de86i
2xl0' Si/cE, Errkedeki cisni! iletkenli$i 4xl0'
ycE otE"lk ar'nh|Yh'. C&tbti edle bolgdinin ve
y€rlqtill€D cilinin yanfaplan $nsryla l2cra rtB
0.75cn'dh. BatlegC iletk€Dlik degerleri hr6 yede
hlo'Syc@ olrra& aharar$ dBeriled tekarfunalr
yddtem ile g6nfdd olugurulu.keD 20 tekre
yap m$nr. Elde edilen gdrltdt igin €" rB %degerleti
o/o24.05 \c o/o5.43 olarak hesaplaDdgta. Olu$rdln
ile&edik gdrlht[slhdeki h3ta$n eIr gok ylLcyc
yahl! elsktrol a.llodali elemmlEda oldugu
gdzledmigtn le&criik deEerlsrtudeki toplam b€ra
705.43 gibi dq0k bir &6er olma$na ra$Fn elehot
altllnndlli ilettenlik deged ba$lsl ylz6y
grdlinleriudeh hat8im dsba )tksel sevied€
ol4a$la tredeh olesktadr.

-F-
.u"?.iEiiFG-----*-I+-iliiisv*

$elil 4. B @rkezli ywalak cisin iqin elde
€dilen ilett€nlik g6nrodlsll
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