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ABSiTRACT
In ,Us wrlt tte diad dtdt sors ph@
adtlalaD t&rt lCas (CPM, S@rsrt cna''ls
ad adatdon ha ban na& it orde lo a@E
$rtar' noeldo" ItFa N&&4t
Ds@ot o! GMSK attd MsX wdaldoa
re'rdqua are dade orrd phed apddrs @e
dzrdqn ht GrtSE E, E4rg tte eqtdn rs
f.dlb &qr@s h4 &ow| otd oflhaan d@e.rA
prE.gs (v orti Algofthn h6 ke., dadaped. lbe
Wdar@ Mwen thz cMsK (RT43) @d Msx
Se &oadalde ae qrxd ad eltfanen
E7 LLATZAB ta'b,

l.cinis
$ytral hberle@ teodlitrde' ittu ortaM
0z.n&k'tne g&E @sglk ddlbsJ,on ie kodhfia' 
\[rolc.i fol8sl@tdad$. ftellikle B{bif
bberksrde, Rstkigh b6y EasrD . hbndrgu
d@bre Htpisin i4grda tutb g&tutilfrEi s€r,;t
eedllkli tu mod0lrsyoddr tetcib edildSir.
Bsy oadd rnakirM dizetde e*tfi oE!& nobif
haH€ss ort@r[da bir diler trsled ise bdd
gdidigrde ta{a@lkad|r Tdsis €diieo b@d
e@\lig igertside auo ed[.o dtbc]deki trit helalE
ariletildlL € hla Es$ iderlbran8 atgetleBak
ifia gat speldn mEfir osotndu kdlr@ n@dtbsyon
sinsofed@ iblilag vErfu. Bu aoa*la AyroF GSM

"i.lB-@ e\4SK tr$dola''of, F{.nigi L'llnlffit-

edr. S0reeli fu nodlllrrtodanEn erl Gncnlilqhded
olor GMSK nodi lsyo! t€knigi ftel!8tl3 dtrbe ]allr
ofaEk C@rs e6id LElldlnasr lede.iyle @rssi8tr
Minima Shift Ke,yitrg olafdk i6inlerdtrilir,

Si!€kli frz Ed rsyonldrda (CPlvf) i{attin zrd
?aada dhe"k|idir. Bu &elliL ctrr! Etl yogrrnlDk
sFldlm \€ taid8dslig a{l9ndan diEsr ttdere
g&e 90& drbs vedlrfi kt!!- CPMI trdlt uyd!
iaherlesnesi ve he! dhft habedcFc dineEitrdg
kondiae yef, tEllml(sdll. MSK NASA nn ACIS
(A6€fl.ed cq@Ebdon T€dtrolo€n' Sdeuilr)
Bidffdde, CMSI( AJ.D. 'de fdicrEsel saysof Fkel
rt(t dEmitide (OPD) te Avn4a Csrvl si{eminde
k0tlmrl-0dl'1ad!.

2. sTnEKLi FAZ MODTL\SYONT.ARI
CPM Modile edildt isdE{ tfitih zer@ el(6toi
boy$ca t nmtsmkr'.lt DeEvEIlli ise daba
Lofipleks E diils{tr r€ dedod aldr gg-cliirnesidr.
So'ekli & ,rodrhryotD! i'd!r 8ggl.bti f€ldldl
t&d6 edil6 n

s{t) = Acos(2'f.(+0(t,a)) (l)

BarE&, s(t), A Sroligim. f. @yt6 id€n@ !'e

4(t.s)bqEa 6a!ip Eodle edilmi{ itd€ntr.
cihdedtrad a 6embol dinrdn fu sJdk olack ltl
seldlde ie& edilii

d(r,a) = 2d :,s,.s(r-kT) (2\
l=:

B|rEdaq(t)

s(')-Jc(ztsI (3)

olarrk tdlslasr. ,' msdikiyln isdekd reel bit
Bcydr. g(0 forbiolrl tse dt)'aio hesaphmasnda
hdldrlr r€ FELals darte F:Eli (ftequency ptle
$ape) ollfaL talmlsnEaldadll. q(l) toltsiyor!
(CPM) nelras 4ddr@r &cllHttiti belideyen eo
dnetr|li &lddedeo bni&. l'{od sstoD ilioleri
nelmi dab gekliie 96r€ vqilr. q(t) fod€iyonu ,<r
5I? rralElda torEtdi t bir font$ysa6!. Z < /
oldlg@da tas j@.L date gekll eld€ edilir ve Mtun
d&te tek bir CD set bol siftsi icirdrdir. , > .l
ol&Fda i6e &rtenh !ad€.e belli bit blldo (r) bil
setjrbol a€tFldadr. Btt gcs ,!!rah &tbe fekn
otata\ da rdrrr'inlF

g(t) dsrbe {e*lt mod)lator lndctsi ile sombl
slGbesi M d€gi$irilsFl d4isl (CPIO isdeti elde
dildilir. Kulrolsn t|:tlh d'rte bnlGi]onlan
apgda ee.ild i&dE€ gore oorurlhe edilfti$ir.
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N@frlir0rro! itaEfid peri$dr boy@.a md6iB@
&a degitioitrio (M-l)br olmrsf, srElsln lCsdr. B!
date Sela:Ilqfurho oll$tudh! frnftll,<fonlqrn
tFsr'crl.rr IltEC lRq JSRC, TFrvL CMSK dr.

GMSK ieh Ad{an @e t! h yd g(t)
forlGiyolu aFBdaId fe&iltl konltf$iedtf be
fonbiyo{rrra bgl[ olrnk iladc edilebilb.

',,,=+[{.qH#J {""#J] .
KoEC@@@ foDtsioln!:

*'=#l."{ +1" (6)

E$itligtle ifule edilir. Bnada q, Can6s ogrisi
speldnnlna ehip filttuin bdd goi$igdir T bir
pedFd!&r gtlst6a* ih3x6 ldel bnd itelin
siltemleriDrb rnhlffi.gl ldralte (B'I Fodrd)
bNrrlda & rffit'u{bilir

Bl = BtT (7>

gft, NRZ i{srei bniE ef.itge sahiF C. n s alcak
gEeir6 tltreded €pqi.il€t€& & el& cdil$ltir Bu
fltreniD darbe ]€!rrt,

h{t) =.1+B^ e'd -:i1-:c r! I (E)'  l l n2 '  ' l  l a2  I

olnahdn.

gt) foDbiyoDraE srysal igene rltgq'r lbls gelin k
ietu 6ayrs{t broda $ 6eldldr i&de edjl€bilh.

"=n[.[t;=*(+ ;) .(#"t; f]l
rsi

Br@da , bir pe4odrn eat slnyal islEns noha$datr
oI"E eFrll ? ise I bot@ca 6ay6al igeme d.€$kedri
eldsneldedir e(0 r€ q(0 foElGVoiDllE gegiFt
BbT deF.lrrind.ki daft. Sekined ltriltrt$ir. Ddte
yatr{ t@biyonu bElerdgiftfe Bi{ &Eertuh 6o!f,r1!
JlHrps6n drlmEr& ,-, ormk. t/r r1!o yell|lr bir
nod .syod eld6 Cilfrlrdir. Ya@'a Q'lryl&r
isa Ed I FeriFd lzeriDe dajlafrt !E!an'
sFldrofidrn &!a ef€ldf lale gglitE k t€ ortak
taral idtfitralsqko ht @f J. lsarcrh zams
lgride da&t na@ idlardek ]ltrdnel ISI olarst
gfrn€k lnnfrknrdrr, Bu dElsn Vitrr6i
Al8orilEasEn bir ecugi d€ onrJa gllGrh2dn.ki,
VA ISI ID h lE&gr bu ltu lda fffcilnlrrt
!d...r!!tsi.'&t6-tn-{.

Fa*h BN d4Fdrri itiu ftelots &te tanrt ;ekil-f
de v€dlrliFir. iekil-2'.19 g(n) iGdesin&o bdd(f'l€,
brkl B}l deEFrlini i9h q(t) ir*si! ddan r€rilni$ir.

&kil 3 GMSK rn".|nl"s.eordd delitft Ax elprleri
iCin fuL@s datre ladl

Sekil 4 GMSK icin qf, fonldyarlen

MATLIB Frogl@rnda tFU2 !$dn&6fotr indet sine
sship BN ={-5 olra CA,iSK Erodifdnr &od! y&{84
!e b !! dnhBr ladturyla CtltSK rfto fnz qi'in
gtafigi gthdet ve Sekit<'da !€n.Biffir.

I l  I 0 l o o  I  l 0 l 0 l  s i r 4  d t z i s i  i e i D  i v A K  w
CMSK &z drogtElan fd{il-s ye Sekik'da
S6 sehadn MsK € (nvt$( easdoH ed oEdti
6rk .Esftol FiyodDrda ez Beetiteriuin serr degil
yucllsk olEaddr. lF. h dzelik CMSK r ftekaE
speetr@-ada daha dsr bir ea lob \e da.b ldictk \.an
loblara 6ahh olmasin ssgLa



S€&il 8 CI,{SK iSadia gfe yotsnlttt 69ekfttdn

quSK yan lohlrlmm diElr Eo(fflasyod@ g0t€ S
sz otdas indsro!! ozltug ve itd€liD €tlr0dl dd
bir sFldr@da todaeg idn odddhde C(ca Ecin
erlilen trn modllasyo lilrilrtlr. Bh dtec dzelfiEi ,se
6"aitkle MSK En gtlb olan an tfudadmasru
-gla*dr. Cink! MSK m Y!]l ldlsrm QISK
gtbi @dlbsto t&lertu B6tc e ol@ )dsda
da ltu griri8 olrlrs gibi bir draqaqi \aardlr.
Oyl€Sd h, alo keltr setritlig Ccm"siIl n tdl
habedegg i9i! Ldylb$ deddddI slaok stttttEda
liaryIaFbihddedh MATIAB Fwstlndo
gerg&l€giriled MSK r€ @rSK n]n tmd0lddltinin
f stlalI. FFT fo[tdyodt ydtfmtyla i@eldd$lr.

3.GMSK MODTTTNSYON.UNUN VtIERBI
ALCORITMASTYT,A COZSMB
V.A'nm 6flrEui k tuodohtyoDlau! olliddd
@lni igin httsnlnalradr. GMSK iCio
;mdllsyon ildd(lht ,=t/2, !ds5$s!fl 3 s€{erE*
pMt @"t'..rda" topkd .16 dtrm olacdir. ,
kcaisyr$nq ftet@s ddte ya.D.qna bgL dasl Bf
la6rF$lrr 0.3 d.d tme 016r$r dr@lsr icin 3
segdc& uygtr! disdccdn. viterti algoritoaslltr
uyEpl@abilec.g G!(iK kaf€s dita8le! Se&il-g'da
l€rflditir.

KdF diJsgi@ndaif8 gulkEdne{ntH tophtlr 16
fu@ otmaa@ iognas hlr d Fenyodtnda hl 16
drtnrE!tr he6i knllffilll1"r@kt'rlr. Olhtd 16 .l[It[m

lllg h€r lidbol {fo]ngLtu, il-2 oldlF isin 32
r[ri!fu hesapl@am,z gerski*6, $ekil-9'da 6adeoe 16
trMiEd heeda* gE(*dg gffilf,el4edn Fald
ed srda gEt€n sef,boLetid fu kosollardm
birblrirded frrl'h oll$r todas dullrm sdydnx 16
oLrra& belid€r. KtrIsrDle 6edbol sallHrrrEdaki sabil
ve dtgi$letr Gz Ao6$tlan a,sogr&Yeiifi6i$it

gehlSlrSKedi}a€r8@

Sf*il 6 CMSK &z dilqglen

Setil ? MSK lsal€tin enc yo@bk slEldl|l@



l{€r 6.dbol @lrg ittn (3r) alg'l'ffi , iEri ttiti
gff6tfinek i}z€r€ fu eoltsltorl8d E? srnt\W
asgdaki tekilde t'|rmltuhilii::

0 < | </a.alrhd|i4.

(ra)-s[s-rq(r+2r)+a-t(t+T)]oo{d+60 (l0a)

?<t<Zf8€\gnfu-

{rr.a)- {a-,q1r +zn + ao(t rT} +arq(rt+ o, (lob)

2T< t <3?fdztifu&,

O(La) - EI6r(r r2T) + arq(! +r) +sr(rr+s? 0oc)

3T<t<47,F,!tW,

6(r,s)-+t(t+zD+arq(r+D+adtt+0r (l@)

tf < | < ST'dattW&,

{1r.a1 = {qq1t+rg+a,4.+T)+olq{rl+0. (loe)

BD hatfitts haededde dlatlFrtz Bti drgtikro
(t ye bagl) r'e Ebil k.fil'ri'tr olI!n.Lr,i'.
yslqrdaH dailtrnl€rde depid(a L.rDl", srr!.a
g{ft?tfnl.€n raHt k6rhlg. 0 teridiylo kapa! otarak
inpr'ilmtr. & 6abit tu &Es.tctuio a'ltn*,
0. 'i ill, deger krtol edsEk iftde cdil€cEk ot[Isa.

e, = g"'i"-"

0,.=e. *f(u 
" 
*u-J

g€kil 9 cNtSK hGs diyagddl

4.SONUC
GM!iK Eod0lrrfotr tetoigi rudit dsenl€de ieLaE
qpeer@ dar olrIas somaa itda&rara
daarDtl bir Biff6 elde edilErsird soflar. Fz
derlifidnh b4 Lrrrffirm glmF f ltsesirnl BT
t!t!at1e d44rnn€Ie& syElmabtir. SirEk[ ez
frodnlrs"eonllflnm Frel bir 6zen8 ohak I t*ti!
il€iimi tek bh f bn FiJodu boy!@ dsg Zr
Fef}!.tr boJarra der"m @e-ha rE hr siire 6om&
e deFfhine ettisi i$iti il*id boyurca labiidr. Bo
ledrofe !'irri bit illtildigir& fb dEgiif,lah ic'n*
drceki din bidefin tu tdlcis toluur. StrcHi fz
rbqIlryonlal. h eeukldi& &lsy! hanzal
frdrflasyon olaE&do bilinir, Srr!&li tu
"odt1t'Vrrl,-r4b kntttut h frltftnin /'ilti'|,aic
d4'@Ilalrk ddldin le.alcdriadk&.1rc eo uygrE
@nlrDa salip olarak ftehls darte teklitrsdmbilir SFIdr@ yaprsudaki f@rc d!.ba

.ttrftir|''orlqE dolsl$rtada
dsnodf,tasyonda lnllnrl,n €lgc0irtrtaortr daj,
koltrplel6 hAle geldesine n€detr olh;t r'drr.
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Yrhdali sabil faz tqiErlsildsD, (a" )'h h€t
ohrl.rgr icin srhir b degsi hlqnuF!- Gk bir
qS g.I ih ayn &z &gerinc sahh d,€g
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