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Vkbe LdsYM ekWM~;wysVsM flXuy dk fofHkUu lapkj j.kuhfr;ksa esa mi;ksx

vrqy jatu JhokLro
bysDVªkWfuDl vkSj lapkj foHkkx

Jh jke ewfrZ Lekjd dkWyst vkWQ bathfu;fjax vkSj izkS|ksfxdh] cjsyh 243 202 ¼mÙkj izns'k½

lkja'k
;g 'kks/ki=k mu ekudksa ij vk/kkfjr gS ftuds ek/;e ls Vkbe LdsYM ekWM~̧ kwysVsM flXuy dks fofHkUUk lapkj j.kuhfr;ksa esa ykxw fd;k tk ldrk gS tksfd vk;ke

dh vko`fÙk vkSj voLFkk ds vk/kkj ij gksrk gSA vr% vko';d gS fd 'kkjhfjd VksiksykWth pqukSfr;ksa ls fuiVus vkSj i;kZIr :i ls ,d lhfer eap dk mi;ksx
djuk vko';d gSA gesa ,d lk/kkj.k LdsYM flXuy ysuk pkfg, vkSj xq.koÙkk mRiUUk djuh pkfg, vkSj ikjaifjd ewY;ksa dh ljkguk djus ds fy, lS)kafrd ewY;ksa
ds lkFk rqyuk djuh pkfg,A gekjs ikl flXuy ds vk¡dM+s gSa tks vKkr gSa vkSj okLrfod le; ds dk;kZUo;u esa fHkUUk gSaA blfy, ;fn ge flXuy rst dj le;
dks c<+krs gSa] rks gekjs ikl mu dkjdksa dks fu;af=kr djus dh {kerk ugha gksxh tks flXuy dks xfr nsuk vlaHko cukrs gSaA gkykafd] flXuy dks /khek djus ds fy,
ge dqN ekeyksa esa] Kkr flXuy ds dqN fgLlksa dks nksgjk jgs gSaA
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Abstract
This paper explores those standards through which Time Scaled modulated signal can be applied in different communication strategies

depending on the frequency and phase of the amplitude. It is necessary to tackle physical topology challenges and to adequately use a limited
platform. We should take a simple scaled signal and generate quality and compare it with theoretical values to applaud the traditional values. We
have signal statistics that are unknown and varying in real-time implementations. We have signal statistics that are unknown and changing
throughout time. Therefore if we try to time-stretch the signal by making it faster, we do not have the ability to grab the future frames which
makes speeding up the signal impossible. Howeve, in order to slow down the signal we are simply, in some cases, repeating parts of the known
signal, therefore time-stretching used to decrease the speed of signal.

izLrkouk
geus ewy flXuy lapkyu dks nks izdkjksa esa oxhZÑr fd;k gS

tks bl ckr ij fuHkZj djrk gS fd os ladsrksa dk izfrfuf/kRo
djus okys fuHkZj ;k Lora=k pj ij lapkfyr gSa ;k ughaA tksM+]
?kVko] xq.kk] fHkUUkrk vkSj ,dhdj.k ij vk/kkfjr pj ij dke
djus okys cqfu;knh flXuy lapkyu dh Js.kh esa vkrs gSaA vc
ge ewy flXuy lapkyu ij /;ku dsafnzr djrs gSa tks Lora=k pj
¼vksa½ ij lapkyu dj flXuy fo'ks"krkvksa dh gsj&Qsj djrs gSa
ftldk mi;ksx mUgsa izfrfuf/kRo djus ds fy, mi;ksx fd;k

tkrk gSA bldk eryc gS fd ladsrksa ds chp tksM+] ?kVko vkSj
xq.kk tSls vkWijs'ku djus ds ctk;] ge mudk Lora=k pj ij
izn'kZu djsaxsA gekjs 'kks/k esa ;g pj le; ¼Vh½ gSA1&3

,d vkSj {ks=k ftlesa le; dh nsjh dh vo/kkj.kk 'kkfey gS]
og gS Ñf=ke cqf)eÙkkA vc rd ge flXuy dk izfrfuf/kRo
djus okys Lora=k pj ij tksM+ vkSj ?kVko ds ckjs esa vf/kd
leÖkrs gSa] ckr djrs gSa] xq.kk dh] xq.kk blds fy,] pfy, gekjs
buiqV flXuy dks ,d fujarj&le; ladsr x (t) ekurs gSa tSlk
fd fp=k 1 esa yky oØ }kjk fn[kk;k x;k gSA vc ;g eku ysrs
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gSa fd ge Lora=k pj (t) dks ,d ls vf/kd la[;k ls xq.kk djrs
gSaA pyks] ladsr esa Vh (2+) cukrs gSa] ifj.kkeh ladsr fp=k 1 esa
uhys oØ }kjk fn[kk;k x;k gSA vkÑfr ls] ;g Li"V gS fd
Vkbe&Ldsy ladsr ewy ,d ds laca/k esa vuqcaf/kr gSA4&6 bl
Vkbe&Ldsy fd, x, flXuy dks gjs fcanhnkj js[kk okys rhjksa
}kjk n'kkZ;k x;k gSA gkykafd geus le;&Ldsfyax vkWijs'ku dk
fo'ys"k.k fujarj&le; ds ladsr ds laca/k esa fd;k gS] ;g
tkudkjh vlrr&le; ladsrksa ij Hkh ykxw gksrh gSA gkykafd]
vlrr&le; ladsrksa ds ekeys esa] Vkbe&Ldsfyax vkWijs'ku
fMfDeus'ku vkSj baVjiksys'ku ds :i esa izdV gksrs gSaA ewy :i
ls] tc ge le; Ldsfyax djrs gSa] rks ge ml nj dks cnyrs
gSa ftl ij flXuy dk uewuk fy;k tkrk gSA flXuy ds uewus
dh nj dks cnyuk Hkk"k.k izlaLdj.k ds {ks=k esa dk;Zjr gSA
bldk ,d fo'ks"k mnkgj.k us=kghuksa dks ikB i<+us ds fy,
fodflr ,d Vkbe&Ldsfyax&,Yxksfjn~e&vk/kkfjr iz.kkyh gksxhA
blds ckn] iz{ksi dh rduhd ft;ksMsfld vuqiz;ksx ¼ihMh,Q½
dk mi;ksx fd;k tkrk gSA ,slk blfy, gS] D;ksafd buesa ls
vf/ kdk a ' k vu qi z; k sx k s a  e s a ]  ,d lh fer ek= k k e s a
miyC/k MsVk ls fdlh vKkr iSjkehVj dk irk yxkus ;k
Hkfo";ok.kh djus dh vko';drk gksxhA Vkbe fjolZy esa geus
ldkjkRed gksus ds ladsr dk izfrfuf/kRo djrs gq, gekjs
Lora=k pj dks eku fy;k gSA ;g udkjkRed gks ldrk gSA
urhtru] vkWijs'ku flXuy ds le; myV ;k le; izfrfcac ds
:i esa tkuk tkrk gSA ¼fp=k 1&2½

lS)kafrd fopkj

Vkbe Ldsfyax ;k Vkbe LVªsfpax] fip dks cnys fcuk fdlh
vkWfM;ks flXuy dks /khek ;k rst djus dh izfØ;k gSA
¼fp=k 3½A Vkbe&Ldsfyax vuqiz;ksx ds dbZ mnkgj.k gSa tks Åij
fn, x, gSaA  Vkbe Ldsfyax flXuy fuf'Pkr vksojySfiax Ýse esa
foHkkftr djds fd;k tkrk gSA fQj bu vfrO;kih isz$eksa dks
y{; ds vuqlkj LFkkukarfjr fd;k tkrk gS ¼rsth ;k /kheh xfr
ls½ vkSj la;qä izs$eksa dks ,d iqu% fufeZr vkmViqV nsus ds fy,
LFkkukarfjr fd;k tkrk gSA ,Yxksfjn~e dks igyh ckj izR;sd
vlkbuesaV ds lkFk cqfu;knh rduhdksa dk mi;ksx djds ykxw
fd;k tk,xkA var esa bl ,Yxksfjn~e dks okLrfod le; esa
ykxw fd;k tk,xkA8&9

flaØksul vksojySi vkSj ,sM flaFksfll lkekU; vksyk izfØ;k
ds leku gS tks igys izLrqr dh xbZ gSA nksuksa ds chp eq[; varj
;g gS fd ,lvks,y, lglaca/k rduhdksa ij fuHkZj djrk gS rkfd
le;&LVSªfpax ,Yxksfjn~e esa lq/kkj gks ldsA tc CykWd dks le;
dkjd  ls LFkkukarfjr fd;k tkrk gS rks vksojySi varjky ds
{ks=k esa lekurk,a vf/kdre lekurk ds vlrr le; varjky ds
fy, [kksth tkrh gSaA vksojySfiax CykWdksa dh vf/kdre lekurk
ds ;s fcanq fQj ,d Qhdk&Qhdk&vkmV Q+aD'ku }kjk Hkkfjr fd,
tkrs gSa vkSj fQj ls uewuk&nj&uewuk djrs gSaA ¼fp=k 4½

flXuy ds duoY'ku dh x.kuk djrs le; Vkbe fjolZy
,d egRoiw.kZ izkjafHkd pj.k gSA tgka ,d flXuy dks mldh

fp=k 1 & Vkbe&Ldsy fd, x, laLdj.kksa ds lkFk ewy ladsr
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ewy fLFkfr esa j[kk tkrk gS tcfd nwljk ifj.kke izkIr djus ds
fy, iwoZ flXuy ds lkFk fejj&best vkSj LyhM gksrk gSA blfy,
Vkbe&fjolZ lapkyu] fofHkUUk Nfo&izlaLdj.k izfØ;kvksa esa mi;ksxh
gS] tSls fd fdukjs dk irk yxkukA Vkbe fjolZ U;weSfjdy
fleqys'ku (TRNS) fof/k dk mi;ksx nks"kksa dks fu/kkZfjr djus
ds fy, izHkkoh :i ls fd;k tk ldrk gSA mnkgj.k ds fy,
TRNS fof/k ml lVhd fLFkfr dk irk yxkus esa lgk;d gS
ftlds }kjk ,d funsZf'kr ygj dk izlkj gksrk gSA10

;fn izlkj.k fjdkWMZ fd, tkrs gSa vkSj ,d Jksrk ds fy, okil
pyk;s tkrs gSa] rks bl Rofjr xfr ds fy, ,d ljy mik; dsoy
vkWfM;ks ds IyscSd dks /khek djuk gSA ØkWl&lglaca/k ,d
le;&varjky ij nks rjaxksa dh lekurk dks fu/kkZfjr djus dk
,d rjhdk gSA bldk mi;ksx flXuy izkslsflax esa cM+s iSekus ij
NksVs rjax :iksa dks yacs uewus esa [kkstus ds fy, fd;k tkrk gS]
tks iSVuZ dh igpku djrk gSA le; ikj fd, x, flXuy ds
vksojySi varjky ds chp vf/kdre lekurk ds lkFk txg
[kkstus ds fy, ge bl ØkWl&lglaca/k tkudkjh dk mi;ksx
djsaxsA

RxL1 * RxL2 = 1 / L 1xL1 (n) * xL2 (n + m); 0 <n

<L                                                                      ... (1)

tgk¡ xL1 (n) vkSj xL2 (n) yackbZ L ds vksojySi varjky esa
X1 (n) vkSj x2 (n) ds [kaM gSaA

'kwU;&ØkWflax nj dk mi;ksx vYifodflr fip fMVsD'ku
,Yxksfjn~e gSA ;g 'kksj dh vuqifLFkfr esa vPNh rjg ls dke

fp=k 2 & Vkbe LdsYM Mksesu esa blds izfrfcac ds lkFk ladsr

fp=k 3 & Ldsfyax

fp=k 4 & Vkbe LVªsfpax% flaØksul vksojySi vkSj ,sM (SOLA)



62 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk o"kZ 30 vad ¼2½ fnlEcj 2022

djrk gS vkSj bldh lknxh vkSj x.kuk ds fy, ;gka ppkZ dh
xbZ gSA ge ,d Q+aD'ku fpUg dks ifjHkkf"kr djrs gSa < > tk
+1 ;k 0 nsrk gS ;g bl ckr ij fuHkZj djrk gS fd flXuy
'kwU; ls vf/kd gS ;k ughaA 'kwU;&ØkWflax nj (ZCR) rc nh tk
ldrh gSA

 ZCR = 1 / N mod [lkbu <s (n)> - lkbu <s (n-1)>);

0 <n <-1                                                           ... (2)

tgk¡ 1 / N ØkWflax nj Kkr djus ds fy, lkekU;hdj.k
iznku djrk gSA Ýse esa osoQkWeZ dh ekSfyd vko`fÙk f  dh
x.kuk djus ds fy, ge fuEufyf[kr lw=k dk mi;ksx djrs gSaA

 f '= ZCR * fs / 2

ZCR n`f"Vdks.k 'kq) Hkk"k.k Vksu ds lkFk&lkFk dqN Hkk"k.k
[kaMksa ds fy, Hkh vPNk dke djrk gSA blfy, ge ,d lhek
ds mi;ksx ds lkFk 'kwU;&ØkWflax nj dks la'kksf/kr dj ldrs gSaA

® = μ 1 / ,u@ekWM@,l ¼,u½]; 0 <n <,u -1 ... (4)

tgka μ 1.2 ds ckjs esa gSA vc ge dSls ifjHkkf"kr djrs gSa

 sp = s (n) - ® ... (5)

ZCR dks fxuus ds ctk; ge dsoy ldkjkRed cnyko
(ZCRp) dks gh udkjkRed ekurs gSaA ;g ,d ldkjkRed nj
laØe.k nsrk gS tks ,d vk/kk vof/k dh ekSfyd vko`fÙk ls esy
[kkrk gSA

 f'p = ZCRp * fs ... (6)

blh rjg ZCR ds fy, ,d udkjkRed foLFkkiu ds :i esa
fn;k tkrk gSA

 Sn = s (n) + ® ... (7)

ldkjkRed foLFkkiu ds leku gh ldkjkRed ls udkjkRed
cnykoksa dks fxuk tkrk gS ftlds ifj.kkeLo:i fn dh ,d

fp=k 5 & ewy ladsr vkSj bldk le; foyafcr laLdj.k

fp=k 6 & ewy ladsr vkSj mlds foyafcr le; ds chp ØkWl lglaca/k
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vkSj vk/kh vof/k dh ekSfyd vko`fÙk gksrh gSA var esa lPph
ekSfyd vko`fÙk dks nks vko`fÙk;ksa ds ek/; ds :i esa fn;k
tkrk gSA

,Q =  ¼,Qih + ,Q,u½ @ 2 ... (8)

'kksj dh mifLFkfr esa ;s rduhd vkSj Hkh dfBu gks tkrh gS
D;ksafd thjks ØkWflax ikWbaV ds vkl&ikl vDlj xaHkhj ?kcjkgV
gksrh gSA Fkzs'kgksYM&ØkWflax jsV (TCR) dh ,d vkSj vo/kkj.kk
dks is'k fd;k tk ldrk gS tks flLVe esa ekStwn 'kksj dh ek=kk
dks /;ku esa j[krk gSA11

ifj.kke

tc ge uewuk nj :ikarj.k ij /;ku dsafnzr ugha djrs gSa]
rks vko`fÙk ij lexz izHkko dks leÖkuk egRoiw.kZ gS ¼tc le;

Mksesu esa ,d flXuy c<+k;k tkrk gS½A vc ge lwpdkad dk
mi;ksx djrs gSa tks ladsrksa dks vksojySi djus ds rjhds ds :i
esa vf/kdre lglaca/k ls esy [kkrk gSA ¼fp=k 5&6½

fip&flaØksul vksojySi ,M bl ifjdYiuk dk mi;ksx djrk
gS fd buiqV /ofu fip dh fo'ks"krk gSA ;g fip ds foPNsnu
ls cpus okys le; [kaMksa dks lgh <ax ls flaØksukbt+ djus ds
fy, fip ds Kku dk 'kks"k.k djrk gSA PSOLA ,Yxksfjn~e dks
vfuok;Z :i ls nks pj.kksa esa foHkkftr fd;k x;k gS] igyk
pj.k buiqV /ofu ds [kaMksa dk fo'ys"k.k djrk gS vkSj fip dh
tkudkjh nsrk gSA ¼fp=k 7½

fip ,d fo'ks"krk gS tks /ofu dh vko`fÙk ls tqM+h gksrh gSA
flXuy dh vko`fÙk ds vk/kkj ij bls ,d fuf'Pkr fip ij

fp=k 8 & vkadM+k 8A ,d ,Q,l ds fy, thjks ØkWflax = 100 gV~tZ

fp=k 7 & PSOLA: fip fo'ys"k.k vkSj CykWd foaMks
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oxhZÑr fd;k tkrk gSA fip dh tkudkjh dk mi;ksx le;
c<+kus esa egRoiw.kZ Hkwfedk fuHkk,xkA 'kwU;&ØkWflax nj fu/kkZfjr
djrh gS fd rjax ,d fuf'Pkr le; esa fdruh ckj 'kwU;&v{k
dks ikj djrh gSA fp=k 8 20ms ij eki varjky ij 100 gV~tZ
lkbu fn[kkrk gSA iwjs uewus ds Ýse esa 4 'kwU;&ØkWflax gSaA

fu"d"kZ

le;&LVªsfpax ,Yxksfjn~e ds fiNys dk;kZUo;u ds fy, geus
fjdkWMZ fd, x, ladsrksa dk mi;ksx fd;k gS tgka iwjs izlaLdj.k
vof/k ds nkSjku vkadM+s Kkr fd, x, gSaA okLrfod le; ds
dk;kZUo;u esa gekjs ikl flXuy ds vk¡dM+s gksrs gSa tks iwjs le;
vKkr vkSj cnyrs jgrs gSaA blfy, ;fn ge flXuy dks rsth
ls cukdj le; dks QSykus dh dksf'k'k djrs gSa] rks gekjs ikl
Hkfo"; ds Ýse dks gfFk;kus dh {kerk ugha gS tks flXuy dks
xfr nsuk vlaHko cuk nsrk gSA gkyk¡fd flXuy dks /khek djus
ds fy, ge cl dqN ekeyksa esa] Kkr flXuy ds dqN fgLlksa dks
nksgjkrs gSa] blfy, Lihdj dh xfr dks de djus ds fy,
mi;ksx fd, tkus okys le;&f[kapko laHko gSA MATLAB

fcYV&bu iSdst fleqfyad ds ek/;e ls okLrfod le; dk;kZUo;u
djus ds fy, miyC/krk ds lkFk vkrk gSA okLrfod le; esa
vius Vkbe&LVªsfpax ,Yxksfjn~e dks ykxw djus ds fy, simulink

iSdst dk mi;ksx djsaA gekjs ikl fleqfyad esa dke djus dk
le; fu/kkZfjr djus okyk ,Yxksfjn~e gksus ds ckn ge bls vU;
lewgksa ds lkFk feyk nsaxsA vr% ;g tkuuk vko';d gS fd
fleqfyad esa izkjafHkd fMtkbu izfØ;k ls igys nks lewg ,d&nwljs
ds lkFk ppkZ djrs gSa fd ,d dk;Z'khy ekWMy ds fuekZ.k ds
fy, nwljs lewg dks buiqV vkSj vkmViqV ekinaMksa dh D;k
vko';drk gSA ;g fu/kkZfjr fd;k x;k gS fd uksM~l ds chp
fn, x, fyad ds lkFk ,l,uvkj vkSj fyad xq.koÙkk ds chp
lh/ k k l ac a / k  g S A tkudkj h vklkuh l s  u sVod Z
izca/ku lkW¶Vos;j midj.k ls izkIr dh tk ldrh gSA
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