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Anr
Reel b.tE GalI8, g&01t0 igiEde&i bit !€€l sinidrn
olw! z@d serbi vld tEodslt igiD glofk v! ftz
kirhi konus8 €to olllring. Modet Fdi@lEeleri
iriE tasarldt Lt$nicibd! deBitidileri itiD bir alt
srnn dE Qa$&-Rao sdrlsEE sidldb ndmosiDrn
Polliec liEidndro dsbt t[gf& ol$asr halid€ siffih
6ars bwe{f bb blgitlde bglr old!8u biliMtktdir.
Blr @k'lede $olik vE 62 FdErlttelcdig iitkio
CEd&-R!o sE rtsmm €o boFk v€ eD k0tllk
detrcbrtd3 ksqrttk ,lnt€o ldik sz &tert€ri ptiaik
talond4 dEetrl @ dls bh dE€&lene &Elmlr iCitr
$&qrtm@. B! hilit Gz degertsi yanslz lesiric-[er
veleo patit si*€dtedu bs{altdtDl t€st etdEdo ar iyi

. rs td k0t0 seodlolsfl oh.sldat iCio lo'll6d.lfltr.

Anzllo Kellaplq: Situidsl E deL geolik ve ftz
Lrdhini ct6!&-F€o te smlt|' dgok tek@h sin0r3.

Brel b3tlz (hrss gftol! ifiDdd bh t€el sinodEn
olqfd vtf,i nodeli bide! bda siryaldro oltqm{ v€ri
nydell.dtr hn Foiotipidh ve aiul'allaio paooeaderi
(tul(eq gtdl& v6 &z16r) l9h lassl@4
hnicileda ba{andlnr €s3 etded6 ya!|gl! olaGk
lolt&rdEakadlr.

Ctldlr:Fdo (CR) $!ir! bh takrd,rryfkog latt!
mgmst balinda, bn yaorz k€$nioini! deEisiot'Ei
l9r! bir alt sl! r v€rnrhEdir 01. Dolqystl4 CR 3mlr!
hrldtba kEsnicidro hg@stz olaak ved modeueri
idn elds edilebit€.€& ed ylbe! batditr vtrnektcdir.
gtnrio modsl Fo.sdllteledDB badl t& ile
-fldldasktidto.

CR 3rDlfl noddc ait Fishrr bilgi notirinin evri$
drmr& sde'tiylo bulrlrn Bu ddbin btrdm Gzla
dtr:'sl iFt€o Eodell€. ifin kEmatt! bir yopt a lahip
olirindm dolaJa CR stDEldl godllrsel,tri!€ s8y|3 l
yoldao il3q edihelcedir [21. DokFryh, srlldsn
Eod6l peaoillel&inr 016 bogtl*I.dfi raytsal FldsD
iDrel€mdoedi..

R€sl sidldtD ftBLaonntd p€dodogld t€dici3i
kullanlra& ke*irilebilocek eo dASk (eS0 nekan!
de86i te||1 (Fourier llditi) dsho k!g[k olduBu
dlflt:rl6dr, $mbiln Emdb &z!ts hrwetli bir
bitind€ ba*l oldugu bilimtlaedir. Dobylsty|4 mz
defignkeo, snrrlco alatrlteceli €o btyilk ve €o kit0l
degellerb ve bu d.8erl€ts llrgtll} dfittd kftik ez
d€gFrletibi! Bpit dillrrsi 6ffo lozotu l@da.

Ydz E so! zdfimldds tannlsDe bir dti
raafa&silds 13-51 burda e.lt alme ve'i dodeltnin (v€
b'i mod€lia koqlels d.gdli kEtfitlla) ftekE*
gedik vo Gz F@rtsEleritrs itfh CR slturlst i!i!
Eafissel dDay@ 96&lssl i&dels Itkar n rtll.
gdrxrtsol st r ihdeted bdtor8 lieitl€rifi ktlraEsd
olarak imelemcsine olanak vediEiDds! 6ned 3rz
drdff. 562 &oEusu ifidele. Eflrkrid sin0drd 6a!a
obn bagl qt basn bir bigimd€ otEya kqDakbtllf'
Dolrflsyla, bo i$dets e! ttojtilt ve e! kitok 8!$r
degalerini r€ kitik Gz dedqlqini @9i3ada
Lul&rrlabilil.

Bu nakrlede ele d&ao EodeDn Aebns
k€dnicilerilr ilitlin CR mfitll c6dldr6l imdesi
Ksyrek 3'de 9l!6rldAtlr. AyDt byltkta, eo b0ytl Ye
e! @itt &el@r s$lfil ve targfit dib€'l kidk frz
atBerte4 anetloe eldr''rn gelidgozel sefndi$
genel 0rleki€dr dlrumu i9i4 gtdhssl yolde elds
edilllidh.

Modelin geolk rc ftz kesniailedne iligkiu cR
s! .|!tm t8rtusel iftd€lni KsyDlt 4'de
grkanlmltir. Gedik ve fu BlnlrlaflE ait Lrilik faz
dcgcrletbh grod dmEklemi dtllttur igis 962ft!sel
yolds buh@a$ kolsy godhrdeklcdit Slnr
ifidel€d 6t! klem. ontsmrD batl'ligc e&a (r-0
6 ) gcl' sirDgtrik ola$k s€tilnesi halndr oldukta
basitl€rmsldedn Kslrrk 4'd! kdtik Sz deBerleri
sineaik orretl€dr d! mlr idn c{aimsel olrat elde
etnri$ir.

Sintetik 6rn!&ldd pratik& 'sy$tr oldak
htl,m oairaktsdlr. Bu mokal€de gedik ve 62
si!.nls&a sit kitit 62 dsgerleri pndrlae j|8}€la bir
biciode ki!tudsll ve olneklenre olarmu ba5laogg
alrnde soE-s Eegildigl bir dmeueE dunEni igin
sayI3al yoldrn h€sapbm4{ti,
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Mr&ale $ t itiede dn-tulemigtic ftinci bdlit@ds
rlri dodeli iqrntd$r. Bu Eodel 4tu CR genll ve
&a. $!!rt!o$s !6rio6el ifidslni trttur! tothdo
vEcilndtdr. Dordrhc0 b6lrldde sllrrlsrs atu kitik &z
d€gerld ctfanh$n C.qfiF}mln son4lsn begnci
bdlodde verilEi$ir.

2. VERI MODEII

Bu dsl(abds bir reol aidls v€ tEel beyrz Calss
g0dldldbdrd otae at€Edaki @d serisi v€ri
noddi elc a!m+tr:

t(r)-oco{o)r+q)+4r), t  =q a+t,..- r,+N -t.

0)

Blrads a pq@et€si Bin[sln eenliliini, o
t l@nnr, I fur'g6geddr*t€dif, a(r) ortalsilasr
s'ft ve degitidid o2 olan bejruz csllss C!d[s]t
t rnlil €aEeldedh, /V toplsb &!!& sgyaD'l ve t
&treu@ in.lirinin i& dsgerili g&terEelredii

Modcl !€itnrtiekrf c, o, I ro d eldlei ,v
ad6t &!et A38ai y(n), ̂ k+l\... xa+N-t)
kuledrrak k€dilil€c€hir,

Glek saysr ]y e& ve ilk 6EekledF itrdisi
n--{N -l)12 i@ 6E€kl€d! mlan r=0 batlegg
ama gdte siDrtik olmldidr, yukrlda dr
baHJldigi Efti tua,tdk 6trD!&lemB dulrmlmds smn
ifrdelsi sadelogelae ve kit& 62 dsgeileri godlnsel
,,oldd bubEabllEelle iss d! bL bu tr9&alede Falilro
daha yEygh olso ,| - I dtlrullllln! ele r.Isca$z

3. GENLfo< VE T'AZ SINIRI"ARI

CR teoE ritt garc, &, o geoliginio !c ,0, I fsauo
bn yE stz ke*idcisl olEsk tEele bu keniricilerin
de$glnii<i etc&raLi egibirli8i $EI'I:

1E{,4) > rr ve va(o) > ,e.

BtEadaki Ac w AE bcy0kftllle.i 0) &oddiD€ ait
Fisber bilgt |r ffuinio erdgilia rFaslyls, o ve I
pol€ortelerino ka8,lk geleo kofegetrsel
ol€oelErdrr.

CR geo.lil ve frz srdrlan ,c ve ,6 igitr gdZfmsel
ieruE! Kayos& a'de gllanlE $r. Budblok a{|smdan
bu ifrdeler sFgrda tsks edilmigi!. d ve
8e srDtrllrt s8y&o1! alt lds-d! giserileD (2) ve (3)
i&deletiyle rcilnelcedir. Bu ihdelade SOO ituJ.al-
gffilul ollflfl gdsoernekledii SCO = +: . /y,, /V;

1d1

ve D/ karsey !r I &ztua ba€fi deEi[{i. r,e
r = 0,1ve2 i9h

.n ,
r, =-l-Lr' (4)

. , ,
C, = ---.:-- ) rr cog2rrl (5)'  

N t4  4

r -!-
+ =--j- ) ,fstu(2o0 (6).  N-' fr

olmak 0zqc

lrr =2fof2 + CoC2 +SoS? -2xi -Ct, -S?
N2 = '2-fnC2 '212C6 + 411C1
X! - 2I;Sr +2f2^So -4fisl

,Yr -CoC: -SoSt -Ci +Si
!f! =-4052 -SoC2 +2.CtSr

Xi - 2ror, - CoC, - SoS, - Ci -si
Ni=-ttroc2+2X7Co
/Vi = 2fos2 -2f2ao

.V; = -CoC2 +SoS, +Ci -Si
lVi =CoSz +SoCr -2Crsr

q = rrc; -c; -s;)-rooi +ci + si)
+2!(Coq +SoSr)

D2 - -42114 -c& - s$- cooi 4ci -si)
+2C,Goar -SoSr)

4 -s:(* -c3 -soz)+soGi -ci +si)
-2Jr(Iof, -coc,!

t€klinde tarnlffirgrr.

^ 20" Nt + N) c!a2q + rvr stD 2@ + rY" cod4o + /V. sin4o
' /V 2<q + D2 @s2q + D, 'nE 2q,

^ I /Yi + i/i cos2o + ffl sin2o + /V; cos4o + tyl fi 4{D
" SCO'/V 21Dr+ D26s2q+ 4si\2e)

(21
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Nb Nl ve Dt kareylan siolsoa o iel(@sEa
ve /V fdek syl3ea bagldr; (4XO i6deloriBten
kltssy{atltr X 'ye olan tsgbLBnID, dzrlikte b8y0t
,V deg€rlert i9i& zaytroldlgu gdliIdeltedh.

4. KRITK TAZ DEdERUERI

(2) ve (3) imdebd CR eEDlik ve Sz sorlrm 9
Crdrtr basit t!i!E( fonlciyotru bigiDhde v€cdi@m
oldrrkF hi&rrtldnlE

slaalr.rD €o b!r'* ve @ k!90& dEgsfertnl sldt&
hilik q gz deg€rl€ti (2) ve (3) thdeledniD e'F
g&e t&ovi alErp bu tewi! snrs €fid€nn€si ''oluyls
bolulabnir. Btirada €le al&Emrz z=l Ernellems
&lllmr igiD s6z komru t0!er\ri sdr llEpao kokler eo az
atmct dercoedeD bit poliDoeD sgffild*lr.
DoLryr$Vls, kidk fEz dsnedleii s€y3al yold@
brfirtrD'r$E

Onguff, einndh fteloos$ln Folnier liq'tirrl,gd
dots kl{ot olna$ hlind8

o<.: A
N

CR oDr sflDla stullstu ftana hvy.tli bh bigidrde
bgh oldugrBu gdserEekbdlr. Dolay8ryl4 hitil ftz
deg€.lqhh (7) b6lg$i igin t rpit €dibre3i 6@
krttuLredF.

OrnaL' CR glolik srdrldn .d bat'tlk vo eq k0t{k
dsgsl€ri 6mrk sdyrd d-16 l9h $eldl I'de
godsriln4'dr. S€tilde d0Sey €ks€o r".0/2dz)./Y
garp@r ! deE€.inl y!t6y ekl.|o o telans6m O
Foudec liniti (O=r//v) cinsintl,Er degctiiri (o/A
drg6iii) go$edleldedir. $ekil&n s rlD etr b0y0l ve
€d knto! deE€rl€d d{3Indaki 6.lrn o/O<1
b6lgesbde ot{u&9s ftzla oldugu gmil!€Ltedir. SEn
bu bolgede sin1l30! eana kwvcdi bh btgind€ hsgL
ol|fit rerF. o/O>I bdlg€siDde s6z ko sr &Ik
.'llmkf,ir. Bu ikinct t{lgede s rE Ca bagllE
ihlzl edibbilir.

Ornrk sa,lrr X = 16 tgin ed b8Jaok ve €o kltoL
CR ftz su'rlrn leHl 2'de gortedloiglr. S€&il&
dqey elG€n ,e.6GO),rV deEefini. yatit etsen
@/O dcgerini e6atn.ld.dir. Stodn o/O<l
b6lSesilde 6za l wetli bi bi9inde bagh oldugu
godfleeldedir.

Otolik ve &z kesliiainc ait hilik 62 d€Erd€ri,
6an 6neoli oldugu ve Faik 39dan hnrFnryll

gcldl lr Bir.E l sin0sr gEtrll& Le*irisf!€ iti*ia (d bqynl
e€ €d lilt{k CR sDslEDtn sidgto fu*n3ry|t d€li@.
OE* adfii lV-16 vE ilkad'r.l* hdhi ,tEl'dir.

letdl 2: Btr l€el ddffi tu &.drtus ifidd! €s toylk !e
€6 lt&& CR srlErEm ltdf&tu ee&dsttla d.litiEi
G!€kadrd iv -16 vt llk orntlt&di ilalid , : I 'atit

oldugEa inedrglrllz 0.1<@/O<l b6lg6i igi!
91€r nrx$r. GDrk Baylrl ,V igia t, 16, 32, 64,
128,256, 512 w 1024 deg€.led s€tilni$ir. Kridt
frz d€lpderi dA le 'J'tie foll3ido olrral
vBtilEl{6r.

En btyoL CR geollk torrna lEFtk dflF frz
deBexi leldl3(a)'da v€cilnlgir B€lirli bir (o vo belidi
bh /Y dogeri t9i! en ki191lt CR g@lit rErrEa ill ayr,
Cz deBErl kdgtlrk d[F.ljedh. Bu globat 'r'lnlnrtl'
$eh.l 3(b) ve $eka 3(c)'de v6dlEittn, Eo boi{k CR
hz stn!nfl rzreh fu defs,j teljl 4(a)'ita
glsBildtd.. E'r Lntok cR &z smlnDl wrtd fdz
degcd $eldl 4o)'de goscarilnitdr.
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EN BUYI..< CR GIEI\ON S6!RIM VERSN I(RTr'( FAZ DEGEF'.€RI

o: 03 o.4 o.l 0.6 oe
ORAhlAI!\'Ils FFIEKANa

(a)

EN KI.ET.O< @ GENIIK 96F'{ VEREN I<RITK PAZ TEGEFIER

o)
EN KIE.|K CR GEIg!< AAF'{ VEREN KFUI!< FAZ DEGEFT.EiFT
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o.6
ORAnI-AIITIF} FFIEKATGT

(c)
gcldl !: Bh teal dnlsn g€ol& k€sririninr eit hitik 6z dsgslqiDia shrsh G€te:l ve lmrk
adtd .rt iL d.Elrirpi: (a) .a t'itur CR gdtit srlln ls€a bz d!l,et|, O) vo (c) €|n td{d& CR
8€olft sEmlr v.&d &z de!€Fl€ri. }, igh I, 16, 32, g, L2B, 256. St2 \. tA4
dlt€rlsd 

"'|mryt[. Skillerd€ A llrfi /Y - 8 d[r@ula ve H t6fi ]' - 1024 drrqm.a
tel(abfl em.Lledir. [L ddlkl€ds ildili , - I di..
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eN BUYUK CR PAZ aOS!!! vEREr.l |<Frl!< FAZ OEGeF{-EF
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O!AA{-AN6'B FREKATiS

(a)

EN K[E!< CR FAZAN\@!$ VEREN (RIIK PA: DE@-ERI

o.B 0.6 0.7
oFArt-Ano,la FFg<ala

(b)

Sclil4r Bh re6l shils[n frz k€<!id!3 dt litik tu d.gcrl€rinin siljldb tc&efl ve orD€&
add lv ils d€driEi: (a) t[ hoylr cR tu & rm v.rEB 62 d!H, (b) €a klltll cR tu

lEr ea6 t dr!sL Lr igir 8, 16, 32, 4,128, 256, Jl2 v. l0?4 &!rrl6t
all! Sr. i€&ilkcd6 A bll6 rY-t dllrrE@ai€ H hlfd n-r@4 dE llma tddl'0l
.,srld.dh. Ift 6tn l.166 hdili ,, : I 'd!..

5. SONUCLAR

Bu erkalede tEel b€yaz Causs g&fin i9ild€Li bir led
sidbten oltryan zaItlan Bltisi veri urodelfue ait e!
bo:/tk rl cd k09!k CR gldlik ve faz $rur:lsflnl vE[a
Ltitik faz degederi pr6til<t6 yEygrn biginde hdlrnrle
bn aneueoe dr.rrm:t lgLu gt.6{n4r. Bn kitil &z
de&rlerl y@tz paradelc LdfuiciledEb bassrrEtrl
tast cbed! co kiffl vo eD iyi s€@yolrn oh{OEEal
itin ldllm,lrhilir,
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