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Jqfr ØkfUr dh vksj
Towards Shruti Revolution

Abstract :

Industrialisation began in 18th century in some western countries that led to mechanization 
of production processes, and development of innovative technologies for economic growth. 
This improved the standard of living. This accompanies with shift of enterprises in villages 
to factories in cities – a societal restructuring. Computer and communication technologies 
combined with content gave rise to exponential growth of Information Technology (IT) that 
led to the Information Revolution. Businesses transformed from local to global. 21st century 
witness rapid emergence of newer innovative technologies to solve problems in agriculture, 
health, education, trade, defence, services, etc. There is also a trend of increasing divide in 
wealth, linguistic and cultural identities. Information highways are globally flooded with a 
wide variety of pollutants raising concerns to issues relating to inequality, privacy, community 
and cultural identities. Innovative applications of AI may be encouraged prudently in various 
sectors of economy.

In order to safeguard our languages and cultural identities, we need to connect up with 
scientifically classified speech sound and the correspondingly derived phonetic script with 1-to-1  
correspondence, and the grammar for Sanskrit language that is the mother of Indian 
Languages. What you speak what you hear and what you write – a shruti tradition. In early 
1980s Government of India brought out phonetic based encoding scheme ISCII, and phonetic 
keyboard layout INSCRIPT. But later on non-phonetic glyph-based Unicode was adopted. 
Advantages of phonetic approach are not there. It is proposed to take up R&D initiative in 
developing computing tools based on phonetic enhanced Devanagari script encoding scheme, 
and developing Universal Phonetic Encoding Scheme, Universal Phonetic Alphabet, Concept 
based Networking Language, and other NLP development tools. We may term this phonetic 
based initiative as Shruti Revolution. Of course India will remain globally competitive in 
emerging technologies, and also develop requisite technologies to preserve and enrich our 
languages, cultural values, traditional knowledge, and open up new research avenues with 
focus on inclusive innovation. 

vkS|ksfxd ØkfUr

ifjorZu lkekU; çfØ;k gS & ç—fr esa] lekt esa] rduhdh esa vkSj yxHkx lHkh {ks=ksa esaA ifjorZu 
esa gsjQsj vfèkd gks] iqjkuh O;oLFkk dh txg uÃ O;oLFkk txg ys rks bls ØkfUr (Revolution) dh 
laKk nsrs gSaA vkèkqfud foKku vkSj VsDuksy‚th ds mÙkjksÙkj fodkl ls m|ksxksa esa e'khuhdj.k rsth ls 
c<+kA iqjkuh VsDuksy‚th dh txg uÃ VsDuksy‚th ¼disruptive technology½ viukus ds vkèkkj Çcnq Fks & 
ykxr vkSj le; esa deh] csgrj çpkyu çfØ;k,a vkSj vfèkd mi;ksxh] ç;ksx&lqxe] xq.koÙkkiw.kZ mRiknksa 
dh laHkkouk,aA ekuo&'kfä dh lhekvksa dks ok"i ¼Steam½] fo|qr ¼electric½ ÅtkZ ds ç;ksx ls cgqr 

lEikndh; / Editorial
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vfèkd ikj fd;kA vkS|ksfxd ØkfUr ls lkekftd 
vkSj vkÆFkd lqèkkj gq,] yksxksa dk thou Lrj csgrj 
gqvkA

vkjaHk esa vkÆFkd] lkekftd] lkaL—frd çxfr 
ds vkèkkj LrEHk Fks & —f"k vkSj dqVhj m|ksxA

ik'pkR; ns'kksa esa vkS|ksfxd ØkfUr dk çkjEHk 
18oÈ 'krkCnh ds vkjaHk ls gqvkA igyh vkS|ksfxd 
ØkfUr ¼18oÈ lnh½ esa çk—frd lalkèkuksa tSls 
dks;yk] ty] ok"i ls e'khuksa dks pykdj vfèkd 
mRiknu fd;k tkus yxkA uÃ uÃ VsDu‚y‚th dk 
vkfo"dkj gqvkA m|ksx xk¡o ls gVdj 'kgjksa dh 
QSDVfj;ksa esa gksus yxsA iyk;u c<+kA

nwljh vkS|ksfxd ØkfUr ¼19oÈ lnh ½ esa fctyh 
ls pyusokyh e'khuksa ls rsth ls QSDVjh esa cM+h 
la[;k esa mRiknu lEHko gqvkA isVªksy&Mhty ls 
pyusokys okgu cuk, tkus ls ;krk;kr c<+kA ns'k 
Hkj esa vkSj nwljs ns'kksa dks Hkh O;kikj vklku gqvkA 
çk—frd lalkèkuksa dk nksgu c<+us yxkA

rhljh vkS|ksfxd ØkfUr ¼20oÈ lnh½ esa 
daI;wVj dk fodkl gqvkA daI;wVj ds fodkl ls 
x.kuk dh xfr c<+h( ekuo cqf) dh vuq—fr ¼AI: 
vkÆVfQf'k;y baVsfytsal½ ds ç;kl c<+sA Hkk"kk 
lalkèku ij Hkh dÃ lQy ç;kl gq,A daI;wVj 
vkSj dE;wfuds'ku ds la;ksx ls lapkj lkèkuksa esa 
rsth ls fodkl gqvkA daI;wVj vkSj dE;qfuds'ku 
ds la;ksx ls lwpuk ØkfUr dk lw=ik= gqvkA 
oSÜohdj.k dks c<+kok feykA cgqla[; lkekU; 
tu'kfä ds fy, jkstxkj ds ek;us cnyus yxs( 
fof'k"V Kku&dkS'ky dh ekax c<+hA vehj&xjhc 
vkSj fodflr&vfodflr&fodkl'khy ns'kksa ds chp 
vkÆFkd ,oa lkekftd fo"kerk esa c<+ksrjh gksus yxhA

pkSFkh vkS|ksfxd ØkfUr esa Cyber&Physical 
Systems tks lkbcj Lisl esa HkkSfrd rU= ;k 
—f=e cqf) ç.kkyh ¼AI½ ls dÃ oLrqvksa dks 

daI;wVj&vkèkkfjr ,Yxksfjne }kjk fu;af=r fd;k 
tkrk gSA ;g ekuo&e'khu nksuksa dh {kerkvksa dk 
lg;kstu gSA AI] Genome Editing, Renewable 
Energy, Nanotechnology, Biotechnology, 
Cognitive Science, vkfn mHkjrh VsDu‚y‚th dk 
ç;ksx foLrkj gksxkA ;s rduhfd;ka gekjs thou 
esa ?kqyfey dj gekjh #fpvksa vkSj vkdka{kkvksa dks 
Hkh çHkkfor djsaxhA dqN lps"V djusokys Çpruh; 
ladsr gSa] tSls vkÆFkd vkSj lkekftd fo"kerk 
esa o`f)] vlqj{kk] oS;fäd xksiuh;rk mya?ku] 
oSÜohdj.k vkSj yksdhdj.k ds chp }an] Hkk"kk ,oa 
laL—fr;ksa esa fo—fr;ka vkSj yksi] bR;kfnA lwpuk 
dk ckt+kj cM+k gSA blesa èku ykHk gS] jktuSfrd] 
lkekftd] vkÆFkd foIyo dj ldus dh rkdr gSA 
lwpuk çnw"k.k ls oSpkfjd LokLF; çHkkfor gksrk gS] 
tks èkkÆed mUekn] Çglk] dkeksÙkstuk] çekn dks 
míhIr djus esa leFkZ gSA

iFk viuk vki ç'kLr djks

D;k Hkkjrh; Hkk"kk,a lwpuk lqukeh ds çp.M 
jkSæ :i ls fo—r gksrs gksrs yksi ds dxkj ij 
gSa \ D;k lekt dks lks'ky ehfM;k ds ekè;e ls 
oSpkfjd iaxqrk dh vksj <dsyk tk jgk gS \ Hkk"kk 
vkSj laL—fr ds pØo`f) ºzkl dks jksdus ds laHko 
mik;ksa ds ckjs esa fopkj djus vkSj dk;Zuhfr cukus 
dh vko';drk gSA

m)jsnkReukRekua ukRekueolkn;sr~A 

vkReSo ákReuks caèkqjkReSofjiqjkReu% 

    AA Hkxon~xhrk 6-5AA

vFkkZr~ & vius }kjk viuk m)kj djs] viuk 
iru u djs( D;ksafd vki gh viuk fe= gS] vkSj 
vki gh viuk 'k=q gSA

dqN rduhdh fodkl ik'pkR; rduhdh 
fodkl Øe ds vuq:i esa Hkh mPp Lrj ds gq, gSA 
uÃ lksp vkSj bUuksos'ku esa Hkh vxz.kh cu ldrs 
gSaA Hkkjr dh Hkk"kk,a vkSj laL—fr;ka Hkh le`) gSaA  

vkse fodkl] lEikndh; & Jqfr ØkfUr dh vksj
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ç—fr çse] ijksidkj] iq#"kkFkZ] foÜo caèkqRo Hkkjrh; 
laL—fr dh fo'ks"krk,a gSaA Hkkjr dk vrhr Kku 
foKku ls le`) gSA Hkkjr esa rduhdh fodkl 
viuh Hkk"kk] laL—fr ds vuqdwy djus dk Hkh lkeFkZ 
gSA

Hkkjrh; Hkk"kkvksa dh tuuh laL—r Hkk"kk 
oSKkfud gSA ekuo ds fopkj 'kCn :i esa èofur 
gksrs gSaA 'kCn èofu dks fyfi ds ekè;e ls fy[k&i<+ 
ldrs gSaA èofu çk—frd ¼natural½ gSA fyfi 
ekuo—frd ¼artificial½ gSA

Hkk"kk ds ekè;e ls ikjLifjd O;ogkj gksrk gSA 
oäk vkSj Jksrk ds chp Þ'kCnß laokn dh bdkÃ 
gSA oSfnd dky esa osnksa ds lw=e; Kku dks tSlk 
lquk oSlk ih<+h nj ih<+h fn;k x;kA laL—r Hkk"kk 
dk èoU;kRed Lo:i FkkA osnksa ds fufgr Kku dks 
le>us vkSj O;ogkj esa ykus dh –f"V ls Ng osnkaxks 
dh jpuk,a gqÃ & f'k{kk ¼'kq) mPpkj.k çfofèk½] 
O;kdj.k ¼'kCn vuq'kklu ,oa okD; lajpuk½] fu#ä 
¼vFkZ fuoZpu½] Nan ¼xk;u çdkj ,oa ekud½] T;ksfr"k 
¼dky x.kuk½] dYi ¼;Kkfn deZ fofèk½A

okd~ 'kfä foÜo O;ogkj dk çeq[k vkèkkj gSA 
ok.kh ds pkj ikn crk, x, gSa % ijk] i';Urh] 
eè;ek] oS[kjh A igys rhu var%dj.k  esa vO;ä 
gSaA ijk esa çk.k ok;q ls mRçsj.k( i';Urh esa cqf) ds 
la;ksx ls eu%iVy ij fp=.k vkSj vFkZ fu:i.k( 
eè;ek esa 'kjhj dh ÅtkZ ls çsfjr d.B rd igq¡p 
ysfdu lqukÃ u nsus okyh èofuA pkSFks ikn esa 
ik¡p Li'kZ LFkkuksa dh lgk;rk ls loZ Loj] O;atu] 
;qXek{kj ds :i esa O;ä ok.kh dks oS[kjh dgk x;kA 
'kCn mPpfjr gksus ls igys oäk ds efLr"d esa 
mlds lanHkZ esa xq.k vkfn fofoèk fopkj fcuk fdlh 
Øe esa vkrs gSaA bl çfØ;k dks Hkr`gfj us ÞLQksVß 
dgkA 'kCn ;k=k ds 3 pj.k gSa%&

1- oäk }kjk voèkkj.kk ¼Conceptualisation½

2- cksyus dh çfØ;k ¼Speaking½

3- Jksrk }kjk vocksèku ¼Understanding½

oäk vkSj Jksrk dh oSpkfjd ,oa lkaL—frd 
i`"BHkwfe ij fuHkZj djrk gS 'kCn dk ç;ksx vkSj 
'kCnkFkZA

èofu çk—frd gS] vkSj fyfi ekuo—frd gSA 
èoU;kRed fyfi ds foKkuijd fl)karksa dks Hkkjrh; 
euhf"k;ksa us gtkjksa o"kZ igys çfrikfnr fd;kA 
egÆ"k ikf.kfu ¼yxHkx 500 Ã- iw-½ us laL—r Hkk"kk 
dh lajpuk dks fu;ec) fd;kA v"Vkè;k;h esa 4000 
lw= fn,A èkkrq ikB esa 10 x.kksa esa 2000 èkkrq,a gSaA 
Çyxkuq'kklu esa Çyx fuèkkZj.k ds fu;e fn,A

èofu vkèkkfjr 14 ekgsÜoj lw=ksa ¼çFke pkj 
esa Loj vkSj 'ks"k 10 esa O;atu½ dks vkèkkj cukdj 
o.kZekyk fuèkkZfjr dhA laL—r Hkkjrh; Hkk"kkvksa dh 
tuuh gSA czkãh fyfi ls fudyh lHkh fyfi;ksa dh 
o.kZekyk esa Øe leku gSA

ikf.kuh us Loj ra=h ¼Vocal Cord½ ls fu%l`r 
y?kqre èofu bdkÃ dks o.kZ dh laKk nhA mPpkj.k 
ds LFkku ¼daB] rkyq] ewèkZ] nar] vks"B½ vkSj mPpkj.k 
rjhds ¼ok;q de&vfèkd fudyus ds vkèkkj ij 
vYiçk.k vkSj egkçk.k½ rFkk Loj ra=h >a—r gksus 
vkSj u gksus ij l?kks"k vkSj v?kks"k ds vuqlkj 
oxÊ—r fd;kA

o.kZ lewg ls Þ'kCnß curk gSA okD; esa ç;qä 
lkFkZd 'kCn dks Þinß dgrs gSaA ,d ;k vfèkd o.kksZ 
dks ,d Loj ls lekfo"V dj cus o.kZ ;kSfxd vkSj 
Loj dks Þv{kjß ¼syllable½ dgrs gSaA bldh Lora= 
mPpkj.k lÙkk gSA

d~] p~] u~] v] b] --- vkfn Þo.kZß gSA o.kZ ;kSfxd 
gSa d ¼d~$v½] ps ¼p~$,½] RL; ¼r~$l~$;~$v½] o` 
¼o~$_½] fRr ¼r~$r~$b½] okd~ ¼o~$vk$d~½  ---- 
vkfnA v{kj vFkkZr~  Loj vkSj o.kZ ;kSfxd  dh 
Lora= mPpkj.k lÙkk gSA

o.kZ–> v{kj–> 'kCn ¼lkFkZd½–> in–> okD; 
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okD; esa fØ;kin] uke in] fØ;k fo'ks"k.k in] 
uke fo'ks"k.k in  gks ldrs gSa A in esa çR;; tqMus 
ls lEcaèk cksèk gksrk gSA

egÆ"k ikf.kuh] dkR;k;u] iratfy vkfn 
euhf"k;ksa us laL—r dks iw.kZ] rdZ lEer vkSj 
laLdkfjr Hkk"kk cuk;kA dqN vkèkqfud oSKkfudksa 
us laL—r dks dEI;wVj vkSj —f=e cf) ds fy, 
mi;qä ekuk gSA

laL—r Hkk"kk dh çeq[k fo'ks"krk,a gSa%&

1- èoU;kRed o.kZekyk vkSj lqLi"V O;kdj.k

2- Loj vkSj O;atu vyx&vyx Øe esa

3- ladYiuk dh ewy èkkrq ls 'kCn fuekZ.k

4- milxZ çR;; ds ç;ksx ls ladYiuk 'kCn 
foLrkj

5- mÙkjksÙkj le`) lkfgR; ¼gtkjksa o"kZ ls½s

6- lw= Hkk"kk ¼Meta Language½ & fdlh 
Hkk"kk dks ifjHkkf"kr djus ds fu;e lw=

daI;wVj çksxzkÇex ySaXost ds lanHkZ esa çpfyr 
BNF uksVs'ku dks Panini-Backus Form dguk 
mfpr gksxkA

[Ingerman, P.Z (1967), “Panini-Backus 
Form Suggested”, Comm ACM 10, 3, P137]

JO; dks –'; iVy ij j[kusokyh fyfi 
dh oSKkfudrk ij foospu vko';d gSA laL—r 
vkèkkfjr nsoukxjh fyfi oSKkfud gSA jkseu fyfi 
xSj&èoU;kRed gSA

vkt ds lHkh dEiwVj dh vkèkkj Hkk"kk jkseu 
fyfi ij vkèkkfjr gSaA daI;wVj vkSj dE;qfuds'ku 
VsDu‚y‚th ds la;ksx ls lwpuk ØkfUr dk lw=ikr 
gqvkA Hkkjr esa Hkkjrh; Hkk"kkvksa esa daI;wVjhdj.k 
dks lqxe cukus ds fy, dÃ çkstsDV 'kq: gq,] iwjs 
gq, vkSj dÃ u, çkstsDV ij dk;Z py jgk gSA 
Hkkjrh; Hkk"kkvksa dh ewy ç—fr laL—r ij vkèkkfjr 

gS] blfy, ifjoÆèkr nsoukxjh dks çLrkfor fd;kA 
èoU;kRed dhcksMZ dk fMtkbu INSCRIPT ekud 
cuk;k x;kA èoU;kRed o.kZekyk Øe esa dksfMr 
djds ISCII (Indian Script standard Code for 
Information Interchange) ekud cuk;k x;kA 
varjjk"Vªh; ekudksa ds ikyu djus ds dkj.k 
xSj&èoU;kRed UNICODE dk çpyu gh c<+kA 
vkSj jkseu fyfi vkèkkfjr QWERTY dhcksMZ dk 
gh ç;ksx c<+kA vkÆVfQf'k;y baVsfytsal VsDuksy‚th 
dh enn ls eksckby LekVZQksu ij viuh Hkk"kk vkSj 
fyfi esa lans'k Hkstuk vklku curk tk jgk gS] 
ysfdu xSj&èoU;kRed jkseu fyfi ij èoU;kRed 
Hkkjrh; Hkk"kk vkèkkj fyfi dks vkjksfir djus ls 
Hkk"kk lalkèku tfVy curk gSA ifjoÆèkr nsoukxjh 
esa djhc 40 O;atu vkSj 15 Loj] 15 ek=k] 10 vU; 
fpà ,oa 10 la[;k çrhd gSa A bUgsa  jkseu fyfi ds 
26 çrhdksa ij fcuk Øe ds vkjksfir djuk gksrk gSA 
;wfudksM fyfi vk—fr vkèkkfjr ¼Glyph based½ 
gS] èoU;kRed ugÈ gSA Hkkjrh; Hkk"kkvksa ds cgqla[; 
¼95% ls vfèkd½ lkekU; ç;ksxdrkZ LekVZQksu ij 
orZuh nks"k djrs gSaA fo'ks"k fpàksa ¼Diacritical 
Marks½ dk ç;ksx eqf'dy gksus ls dk;Z xfr èkheh 
gks tkrh gSA dqN o.kks± dk èkhjs&èkhjs yksi gks jgk gSA 
fyI;Urj.k Hkh çk;% nks"k ;qä gksrk gSA /oU;kRed 
dksM esa ifjoÆèkr nsoukxjh dks vkèkkj cukrs gq,] 
vU; Hkk"kk èofu;ksa dks Hkh fyI;afdr djus dk çkoèkku 
fn;k tk ldrk gSA çR;sd O;atu ds nks] Lojksa ds 
fy, ] O;atu&Loj ,oa O;atu&Loj&O;atu ;ksfxd 
o.kks± ds fy,] O;atu&O;atu&Loj ;kSfxd o.kks± vkfn 
ds fy, dksM dk çkoèkku 16&fcV èoU;kRed dksM 
esa laHko gSA  PUnicode  ds ekudhdj.k ij fopkj 
vko';d gSA

Hkk"kk lalkèku ds fy, ikf.kfu ds }kjk fn, x, 
vkSj O;ogkj esa çpfyr dkjd lfgr fØ;k&dsfUær 
okD; lajpuk ¼Case Based Verb Centric Syntax½ 
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dk fo'ys"k.k fØ;k&dsfUær lexzrkiw.kZ gS] lqxe gSA 
ik'pkR; Hkk"kk foKkfu;ksa ds }kjk çLrkfor fo'ys"k.k 
esa okD; dks laKk in ¼NP½ vkSj fØ;kin ¼VP½ 
ds :i esa r#&'kk[kk esa foHkkftr fd;k tkrk gSaA 
Hkkjrh; Hkk"kkvksa ds lalkèku esa blh ik'pkR; i)fr 
dk vuqdj.k gks jgk gSA

loZ Hkkf"kd Kku varj.k ds mís'; ls ;wfuolZy 
usVoÉdx ySaXost ¼UNL½ ds fodkl esa ladYiukvksa 
ds fy, vaxzsth 'kCnksa dk ç;ksx fd;k x;k] ysfdu 
çpyu esa ugÈ vk ldkA èkkrq vkèkkfjr laL—r 'kCn 
ls oLrq vFkok ?kVuk ds lanHkZ dk Hkh cksèk gksrk gSaA 
tSls unh og gS ftlesa mn~xe ds le; ukn gS] 
èkhjs&èkhjs çokgoku gksus ij lfjrk dgykrh gS] [kx 
dk rkRi;Z [ks ¼vkdk'k esa½ xeu djus okyk i{kh gSA 
dey iad esa tUek rks iadt] cgrs ikuh esa uhjt] 
rkykc esa tUek rks ljkst dgykrk gS] bR;kfn 
dÃ mnkgj.k gSaA blfy, ;wfuolZy usVoÉdx ds 
fy, eè;LFk Hkk"kk ¼Intermediate Language½ dk 
fodkl laL—r ladYiukvksa dks vkèkkj cukdj fd;k 
tkuk mfpr gksxkA bls CNL ¼Concept based 
Networking Language½ dg ldrs gSaA laL—r 
ds èoU;kRed o.kks± ds vkèkkj ij foÜo Hkk"kkvksa ds 
fy, PUnicode ¼Universal Phonetic Alphabet½ 
dk fMt+kbu egÙoiw.kZ gksxkA Semantic Web 
¼vFkZijd osc½ fMt+kbu Hkh lEcaèk vkSj lanHkZ |ksrd 
laL—r 'kCnksa ds vkèkkj ij lkFkZd gksxkA blls 
baVjusV ij varjHkkf"kd vFkZijd Kkukarj.k laHko 
gksxkA

bl çdkj dfri; 'kksèk ,oa fodkl fn'kkvksa 
dk mYys[k gqvkA vc le; gS &

ßmfÙk"Br tkxzr çkI; ojkfUucksèkrAÞ

mn~?kks"k gks Jqfr ØkfUr dk] uÃ VsDuksy‚th 
¼Disruptive Technology½ ds fodkl dkA ftlesa 
Hkk"kk buiqV èoU;kRed dksM ¼Phonetic Encoding 

Scheme½ esa gks] èofur okD; vkSj blds fyI;afdr 
Lo:i esa ,d:irk gks] tSlk lquk] oSlk cksyk] 
oSlk fy[kkA 'kCn vkSj –'; iVy esa ,d:irk 
gksA okD; foU;kl esa fØ;k&dsfUær dkjd foHkfä 
la;qä  lHkh inksa dk lexz :i ls fo'ys"k.k gksA 
foÜoHkk"kkvksa ds fy, laL—r vkèkkfjr èoU;kRed 
lanHkkZRed ladYiuk 'kCnksa ds ç;ksx ls eè;LFk 
Hkk"kk ¼Intermediate Language½ dk fodkl gksA 
bl lc dks vklku cukus ds fy, laL—r vkèkkfjr 
çpkyu ç.kkyh ¼OS: v‚ijsÇVx flLVe½ dk Hkh 
fodkl fd;k tk,A

ea= vkfn esa o.kZ] v{kj ds mnkÙk] vuqnkÙk] 
Lofjr mPpkj.k] vkSj xk;u esa jkxkfn dk efLr"d 
ij çHkko tSls ekuoksi;ksxh vuqlaèkku fd, tkus dh 
laHkkouk gSA

vktdy —f=e cqf) ¼Artificial Intelligence½ 
ds ç;ksx ls f'k{kk] LokLF;] j{kk] lsok {ks=ksa vkfn esa 
cgqr lqèkkj fd, tk jgs gSaA AI esa Hkh èoU;kRed 
buiqV egÙoiw.kZ ;ksxnku dj ldrk gSA foÜoO;kikj 
esa okd~ vuqokn dh egÙkk c<+ jgh gSA okd~ èofu 
lR;kiu ds fy, mi;ksxh gks ldrk gSA Lihp Fksjsih 
esa Hkh bl foèkk ls vPNs ifj.kke vk ldrs gSaA

ç;ksx&lqxe ubZ mi;qä VsDu‚y‚th ds fodkl 
vkSj  ç;ksx&laoèkZu ls  laL—r vkSj Hkkjrh; Hkk"kkvksa 
ds vè;;u&vè;kiu ,oa 'kksèk dk;Z uokpkje; cu 
ldsaxsA Hkkjrh; Hkk"kkvksa ds lkfgR; Hkh mÙkjksÙkj le`) 
gksaxsAuohu mHkjrh VsDu‚y‚th esa foÜoLrjh; çfr}anh  
cus jgdj Hkkjr viuh Hkk"kk] laL—fr] vkSj ijaijkxr 
Kku dks ç;ksx ,oa 'kksèk lqyHk cukus ds fy, Hkh 
èoU;kRed ekud ,oa VSDuksyksth dk fodkl dj 
ldrk gSA vkRefuHkZj Hkkjr & ladYi ls flf)A

- - - vkse fodkl

dr.omvikas@gmail.com
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varjjk"Vªh; lEesyu % “lq–<+ [kq'kgky lekt ds fy, —f=e cqf)eÙkk”
International conference on “AI for Resilient Happy Society”

 8th – 9th January, 2022
 Indian Institute of Information Technology (IIIT) Pune

IIIT iq.ks us foKku çdk'k vkSj f'k{kk laL—fr mRFkku U;kl ds lg;ksx ls Þlq–<+ [kq'kgky lekt 
ds fy, —f=e cqf)eÙkkÞ ¼AI for Resilient and Happy Society½ fo"k; ij varjjk"Vªh; lEesyu 8&9 
tuojh 2022 dks v‚uykbu vk;kstu esa çLrqfr ds fy, 'kksèkdrkZvksa us vius fjlpZ isij fgUnh esa fy[k 
HkstsA 28 isij dks lEesyu ds fofHkUu l=ksa esa çLrqfr ds fy, Loh—r fd, x,A budh lwph vkSj vk;kstu 
dk çksxzke fooj.k bl çdkj gS &
8th January 2022 (Day-1)

Time Event Duration
2:00 PM to 2:02 PM Welcoming the gathering and Saraswati Vandana 2 minutes
2:02 PM to 2:07 PM Welcome Address by General Chairs  

(Dr. Tanmoy Hazra followed by a brief introduction about the 
conference by Dr. Rahul Dixit)

5 Minutes

2:07 PM to 2:12 PM Address by Prof. Om Vikas, Editor-In-Chief, Vigyan Prakash 5 Minutes
2:12 PM to 2:13 PM Introduction of the Chief Guest 1 Minute
2:13 PM to 2:28 PM Address by the Chief Guest: Dr. V. K Saraswat, Member, 

NITI Aayog,  and Chancellor, Jawaharlal Nehru University
10-15  
Minutes

2:28 PM to 2:29 PM Introduction of the Director, IIIT Pune,     
Prof Anupam Shukla

1 Minutes

2:29 PM to 2:34 PM Address by Director, IIIT Pune 5 Minutes
2:34 PM to 2:35 PM National Anthem 1 Minute
2:35 PM to 2:58 PM Buffer time-1 23 Minutes
2:58 PM to 3:00 PM Introduction of the Keynote Speaker 2 Minutes
3:00 PM to 3:45 PM Keynote address by the keynote speaker-  

Prof. Debasish Ghose, IISc Bangalore
45 Minutes

3:45 PM to 4:15 PM Break-I 30 Minutes
4:15 PM to 6:45 PM Track-I Paper Presentations  

(AI in Industry and Agriculture)
2 Hours 30 
Minutes

6:45 PM to 7:43 PM Break-II 58 Minutes
4:15 PM to 6:45 PM Track-II Paper Presentations (AI in Healthcare)  

[Parallel session with Track-I]
2 Hours 30 
Minutes

6:45 PM to 7:43 PM Break-II* 58 Minutes
7:43 PM to 7:45 PM Introduction of the Keynote Speaker 2 Minutes
7:45 PM to 8:30 PM Keynote address by keynote speaker-  Dr. Abdallah Khreishah, 

New Jersey Institute of Technology, USA
45 Minutes
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8:30 PM to 8:43 PM Buffer time- 2 13 Minutes

9th January 2022 (Day-2)
Time Event Duration

2:00 PM to 3:15 PM Track-III Paper Presentations (AI in Education) 1 hour 15 
Minutes

3:15 PM to 4:00 PM Break-I 45 minutes

4:00 PM to 5:45 PM Track-IV Paper Presentations (AI in Society) 1 Hour 45 
Minutes

5:45 PM to 6:30 PM Break-II 45 Minutes

6:30 PM to 6:32 PM Introduction of the Keynote Speaker -  
Dr. Sharad Tripathi, Fluidyn, Paris, France

2 Minutes

6:32 PM to 7:17 PM Keynote address by keynote speaker-  
Dr. Sharad Tripathi, Fluidyn, Paris, France

45 Minutes

7:17 PM to 7:30 PM Buffer time-1 13 Minutes

7:30 PM to 7:32 PM Introduction of the Keynote Speaker - Prof. Shive  
Chaturvedi, The Ohio State University, USA

2 Minutes

7:32 PM to 8:17 PM Keynote address by keynote speaker- Prof. Shive Chaturvedi, 
The Ohio State University, USA

45 Minutes

8:17 PM to 8:30 PM Buffer time-2 13 Minutes

8:30 PM to 8:32 PM Introduction of the Keynote Speaker -  
Prof. Sajal Das, Missouri University of Science and Tech-
nology, USA

2 Minutes

8:32 PM to 9:17 PM Keynote address by keynote speaker- Prof. Sajal Das,  
Missouri University of Science and Technology, USA

45 Minutes

9:17 PM to 9:30 PM Buffer time-3 13 Minutes

9:30 PM to 9:33 PM Closing Ceremony: Welcoming the gathering and Introduction 
of the Chief Guest

3 Minutes

9:33 PM to 9:48 PM Closing Ceremony: Address by the Chief Guest –  
Dr. Ajit Kumar Chaturvedi, Director, IIT Roorkee

10-15 Min-
utes

9:48 PM to 9:53 PM Closing Ceremony: Vote of thanks 6 Minutes
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Following is the list of papers accepted for presentation after preliminary scrutiny:

S. 
No.

Paper Details

1 çksfä&fo'ys"k.k ,oa ekuo&e'khu varjki`"B
Discourse Analysis and Man-Machine Interface
vfjenZu dqekj f=ikBh
Centre for Endangered Languages, Visva-Bharati, Santiniketan
arimardankt@gmail.com

2 baVjusV vkWQ ÇFkXl ¼vkÃvksVh½ ij vkèkkfjr LekVZ ÅtkZ ehVj dk ,d vfHkuo fMtkbu 
vkSj fodkl –f"Vdks.k
An Innovative Design and Development Approach of Smart Energy Meter based on 
Internet of Things (IoT)
vkfnR; frokjh1] vk'kh"k ;kno2] çoh.k dqekj cMksfn;k3] fouhr cuksèkk4
1,2,3,4 Department of Fire Technology & Safety Engineering, IPS Academy, Indore (M.P), India
1 adityatiwary0217@gmail.com, 2 aashishy271@gmail.com, 
3 pravinbadodia.2011@gmail.com, 4 vbanodha@gmail.com

3 xgjs vfèkxe dh rduhdksa ij vkèkkfjr fujh{k.k ç.kkyh
Proctoring System using Deep Learning Techniques
vu?kk vtukMdj1] Hkqou fFkjokuh2] dq.kky dkukMs3] uothr dkSj4] Hkwisaæ Çlg5

1, 2, 3, 4 5Indian Institute of Information Technology, Pune, Maharashtra, India
1 anaghaajnadkar@gmail.com , 2 bhuvanthirwani@gmail.com , 
3 kunalkanade8@gmail.com , 4 navjit3010@gmail.com , 5 bhupendra@iiitp.ac.in

4 Mhi U;wjy usVodZ ekWMy dk mi;ksx djds çkjafHkd pj.k esa ikSèks dh iÙkh ds Qaxy 
vkSj thok.kq jksxksa dk irk yxkuk
Detection of Fungal and Bacterial Leaf Diseases at Early Stage using Deep Neural 
Network Models
;ksxs'k dqekj jkBkSj1] js[k jke ta?ksy2

1 Department of Information and Technology, National Institute of Technology, Raipur, and  
Assistant professor in department of computer science and engineering, Shri Shankaracharya  
institute of professional management and technology,(Chhattisgarh), INDIA,
2 Assistant Professor, department of Information and Technology, National Institute of Technology, 
Raipur (Chhattisgarh), INDIA,
1*y.rathore@ssipmt.com, 2 rrjanghel.it@nitrr.ac.in

5 cgqdkjd çekf.kr dqath fofue; çksVksdkQy ds fy, ,d lkekU; <kaps dks fMtkbu vkSj 
fodflr djus ds fy,
To design and develop a generic framework for multifactor authenticated key exchange protocol
foosd dqekj flUgk1] M‚- fnO;k2] M‚- ljkst ik.Ms;3

1,2, Lovely Professional University, Phagwara,India
3GLA University, Mathura, India
1 sinha.vivekkumar7@gmail.com, 2 divyaanand.y@gmail.com, 3 saroj.pandey@gla.ac.in
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6 liksVZ osDVj e'khu DykflQk;j dk mi;ksx djds Ãlhth flXuy ls ,fjfFkfe;k dh 
çkjafHkd Hkfo";ok.kh
Early Prediction of Arrhythmias from ECG signal using Support Vector Machine Classifier 
eukst dqekj vks>k1] M‚ ,l okèkokuh2] M‚ , ds okèkokuh3] M‚ vuqie 'kqDyk4
1,2,3MITS Gwalior, India
4IIIT Pune, India
1 manojojha15@gmail.com, 2 dr.s.wadhwani@gmail.com, 
3 wadhwani_arun@rediffmail.com, 4 wadhwani_arun@rediffmail.com

7 lapkj pSuy dh lsok dh xq.koÙkk rd igq¡pus ds fy, ,e&,jh ekWMîwys'ku vkèkkfjr 
esfMdy best okWVjekÉdx
M-ary Modulation based Medical Image Watermarking for accessing Quality of  
Service of Communication Channel
mYykl dqekj vxzoky1] M‚- iadt dqekj feJk2
1,2Chhattisgarh Swami Vivekanand Technical University Bhilai,(C.G)
1 ullasagrawal01@yahoo.com, 2 pmishra1974@yahoo.co.in

8 IoT esa AI dh Hkwfedk
Role of AI in IoT
vfnfr f}osnh1] M‚å ukxsaæ dq'kokgk2]
1,2 IIIT Pune, India
1 aditidwivedi19@ece.iiitp.ac.in , 2 nagendra@iiitp.ac.in

9 vfHkdyukRed b"V~rehdj.k }kjk mPp n{krk ;qä MASnI3 isjksoLdkbV lkSj lsy gsrq 
bysDVªkWu ,oa gksy VªkaliksVZ ys;j æO; dk p;u
Electron and hole transport layer material selection for high efficiency MASnI 3  
perovskite solar cells via computational optimization
èkje yky1] ueu 'kqDyk2] lat; frokjh3
1 National Institute of Technology, Goa
2 Photonics Research Laboratory, S.O.S. in Electronics and Photonics, Pt. Ravishankar Shukla 
University Raipur, Chhattisgarh
2 naman.shukla43@gmail.com

10 dksfoM&ƒ‹ egkekjh ds O;kid ewY;kadu ds fy, vkn'kZ lekèkku
Novel Solution for Comprehensive Assessment of COVID-19
nso lkSjo ikaMk1] M‚- jkgqy nhf{kr2]] çks- vuqie 'kqDyk3
1,2,3Indian Institute of Information Technology Pune, Maharashtra
1 pandadevsourav@gmail.com, 2 rahul2012ism@gmail.com, 3 dranupamshukla@gmail.com

11 Mhi yÉux ekWMy dk mi;ksx djds ,evkjvkÃ ls czsu Vîwej dk oxÊdj.k
Classification of Brain Tumors from MRI using Deep Learning Models
jke fuokl fxfj1] M‚- vkj- vkj- ta?ksy2

1,2 National Institute of Technology, Raipur
1 ramnivasgiri7@gmail.com , 2 rrjanghel.it@nitrr.ac.in
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12 QsQM+ksa ds dSalj dk irk yxkus ds fy, ,d dq'ky vkSj mi;ksxh gkbfczM –f"Vdks.k
An Efficient and Useful Hybrid Approach for Detection of Lung Cancer
nhid jko [kM+rdj1] *M‚- tsih ik=k2
1 Department of Computer Science and Engineering, Shri Shankaracharya Institute of Professional 
Management and Technology, Raipur (CG)
*2 Department of Computer Science and Engineering, Shri Shankaracharya Institute of Professional 
Management and Technology, Raipur (CG)
1 d.khadatkar@ssipmt.com, *2 jp.patra@ssipmt.com

13 vk;qosZnh; fpfdRlk vkSj vuqlaèkku ds fy, vkÆVfQf'k;y baVsfytsal ¼,&vkÃ½ ç.kkyh dk 
voyksdu
y{eh ikuV
lg funs'kd] ,IykbM ,&vkÃ xzqi] dk;ZLFky&çxr lax.ku fodkl dsaæ] iq.ks] egkjk"Vª] Hkkjr
lakshmip@cdac.in

14 LekVZ gkse ekWfuVÇjx vkSj daVªksÇyx ds fy, baVjusV vkWQ ÇFkXl ¼vkÃvksVh½ ij vkèkkfjr 
,d vfHkuo fMtkbu vkSj fodkl –f"Vdks.k
An Innovative Design and Development Approach based on Internet of Things (IoT) 
for Smart Home Monitoring and Controlling
vkfnR; frokjh1] vkj- ,l- eaMyksÃ 2

1 Department of Fire Technology & Safety Engineering, IPS Academy, Indore (M.P), India
2 Department of Electrical Engineering, Shri G.S. Institute of Technology & Science, Indore (M.P), 
India
1 raditya2002@gmail.com, 2 ravindrasmandloi@yahoo.com

15 dqy gkeksZfud fo:i.k dks de djus ds fy, 31&Lrjh; dSLdsM buoVZj VksiksykWth
31-Level Cascaded Inverter Topology for Reducing Total Harmonic Distortion
gsefdj.k oekZ1] vYcVZ t‚u oxÊl2] lR;èkeZ Hkkjrh3] jstks j‚;4

1Rungta College of Engineering & Technology Bhilai, India.
2,3,4 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, India.
1 hemkiran1996@gmail.com, 2 albert.varghese@rungta.ac.in, 3 s.bharti@rungta.ac.in ,  
4 rejo.roy@rungta.ac.in

16 ihoh flLVe esa ç;qä vfèkdre ikoj IokbaV VªSÇdx rduhdksa dk vè;;u vkSj leh{kk
Study and Review of Maximum Power Point Tracking Techniques used in PV System
fouhr dqekj] vYcVZ t‚u oxÊl] lR;èkeZ Hkkjrh] jstks j‚;
Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, India.
1 vinitgavel555@gmail.com, 2 albert.varghese@rungta.ac.in, 3 s.bharati@rungta.ac.in,  
4 rejo.roy@rungta.ac.in

17 vuqdwfyr ,,u,u dk mi;ksx djds lkSj ÅtkZ Hkfo";ok.kh ds fy, ,d gkbfczM 
–f"Vdks.k% ,d leh{kk
A Hybrid Approach for Solar Power Prediction using optimized ANN: A Review
çkts'k tSu1] fjtks jk; 2] vYcVZ t‚u oxÊl3

1Rungta College of Engineering & Technology Bhilai, India.
2,3 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, 
India.
1 prajeshjain10@gmail.com, 2 rejo.roy@rungta.ac.in, 3 albert.varghese@rungta.ac.in
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18 ukS&Lrjh;fLop&dSisflVj vkèkkfjr cgqLrjh; bUoVZj de fMokbl ds lkFk
Nine-level Switched-Capacitors based Multilevel Inverter with Reduced Device
iw.ksZ'k iVsy1] jstks j‚;2] vYcVZ t‚u oxÊl3] lR;èkeZ Hkkjrh4
1Rungta College of Engineering & Technology Bhilai, India.
2,3,4 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, 
India.
1 purneshpatel07@gmail.com, 2 rejo.roy@rungta.ac.in, 3 albert.varghese@rungta.ac.in,  
4 s.bharti@rungta.ac.in

19 LokLF; lsok esa dEI;wVs'kuy baVsfytsal
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orZeku le; esa lq–<+ lekt ds l`tu esa —f=e cqf)eÙkk dk egRo
The Importance of Artificial Intelligence in the  

Creation of a Vibrant Society in the Present Times
M‚-  fot; dqekj  ljLor

Dr. Vijay Kumar Saraswat
Member, NITI Aayog, Govt. of India, & Chancellor, Jawaharlal Nehru University 

vk.saraswat@gov.in

vkÆVfQf'k;y baVsfytsal - AI

e'khusa gekjs dke dks ljy vkSj vklku cukrh gSa] ysfdu vxj e'khuksa esa balku tSlh leL;kvksa 
dks lqy>kus vkSj ifj.kke nsus dh {kerk vk tkrh gS rks ;g Þ—f=e cqf)eÙkkß ¼vkÆVfQf'k;y baVsfytsal½ 
dgykrk gSA ;g daI;wVj foKku dh mUur 'kk[kkvksa esa ls ,d gSA vkÆVfQf'k;y baVsfytsal ds tud ^t‚u 
eSdkFkÊ* ds vuqlkj ;g baVsfytsaV  e'khuksa] fo'ks"k :i ls baVsfytsaV  daI;wVj çksxzke dks cukus dk foKku 
vkSj vfHk;kaf=dh gS] vFkkZr ;g e'khuksa }kjk çnÆ'kr fd;k x;k baVsfytsal gSA orZeku esa ge AI ds lkFk 
reke rjg ds midj.kksa ls f?kjs gq, gSa] mnkgj.k ds fy,] ,;j daMh'kuj] daI;wVj] eksckby] ck;kslsalj] 
ohfM;ks xse] vkfnA foKku vkSj çkS|ksfxdh ds bl ;qx esa AI ;k e'khu baVsfytsal vktdy gekjs thou 
ds yxHkx gj igyw dks çHkkfor dj jgk gS rkfd n{krk esa lqèkkj vkSj gekjh ekuo {kerkvksa dks c<+kus 
esa enn fey ldsA

AI -2.0

AI 2-0 vuqlaèkku dk ,d u;k pj.k gS tks fiNys 60 o"kks± ds AI vuqlaèkku ls fHkUu gSA AI 2-0 
ekuoksa ds ckSf)d fØ;kdyki dks ifj"—r djus ds fy, çk—frd cqf)eÙkk vkSj —f=e cqf)eÙkk dks 
,dh—r djsxk] vkSj ekuo thou ¼Ø‚l&ehfM;k vkSj Lok;Ùk ç.kkyh½ esa ekuo 'kjhj ¼gkbfczM laoÆèkr 
intelligence½ dk ,d fgLlk cuus rd tkudkjh ,dh—r djsxkA

blds vfrfjä] ;g nSfud thou] mRiknu] lalkèku mi;ksx vkSj i;kZoj.k lfgr lkekftd leL;kvksa 
ds lacaèk esa lq>ko nsus ds fy, ekuo Kku dks i<+us] çcafèkr djus vkSj iqul±;kstu djus esa l{ke gksxkA 
Hkfo"; esa] AI 2-0 dh lgk;rk ls ekuo] 'kgjh fodkl] ikfjfLFkfrd laj{k.k] vkÆFkd çcaèku vkSj foÙkh; 
tksf[ke lfgr tfVy eSØksLdksfid ç.kkfy;ksa ds lkFk var%fØ;k ds fy, csgrj var–Zf"V vkSj çHkkoh çcaèku 
çkIr djus esa l{ke gksaxsA AI 2-0 fpfdRlk mipkj] mRikn fMtkbu] ÅtkZ laj{k.k vkSj lqjf{kr MªkbÇox 
tSlh leL;kvksa dk lekèkku djus esa Hkh l{ke gksxkA

AI -3.0

AI 3-0 ,slh AI gksxh] tks ykbQ 3-0 dh Hkkafr] vius ÞgkMZos;jÞ vkSj vius Þl‚¶Vos;jÞ nksuksa dks 
ifjoÆrr ldrh gSA tSlk fd vkius ns[kk gksxk] ;gka Þl‚¶Vos;jÞ dk vFkZ dkS'ky vkSj Kku gS] tSlk fd 
;g lthoksa esa gksrk gS] u fd AI dk okLrfod lzksr dksMA okLro esa] bl lanHkZ esa] lzksr dksM ÞgkMZos;jÞ] 
AI  dh Þc‚Mh**] dk Hkkx gksxkA vius Lo;a ds mís';ksa ds fy, vius Lo;a ds lzksr dksM ds iqu%ys[ku esa 
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l{ke AI] nh?kkZofèk ds fy,] vius Lo;a ds Hkfo"; 
dk lapkyd gksxkA fuLlansg] okLrfod daI;wVj esa 
ifjorZu djus esa l{ke gksus ds dkj.k AI dk;Z'khy 
gS ¼mnkgj.k ds fy,] [kqn dks vfèkd daI;wÇVx 
{kerk nsus ds fy, vfrfjä çkslslj tksM+uk½ ftlls 
AI dks vkSj Hkh vfèkd Lora=rk feysxh] vkSj eSa 
dgwaxk fd bu nksuksa esa l{ke AI gh AI 3-0 gSA

AI 3-0] Intelligence esa cM+h fodkl mRiUu 
dj ldrk gSA

foÜo esa vHkh rd AI 3-0 dk igyk pj.k 'kq: 
ugÈ gqvk gS] Çdrq tc ,slk gksxk] rks foÜo igys 
tSlk ugÈ jgsxkA AI 3-0] cqf)eÙkk esa cM+h ek=k esa 
o`f) mRiUu dj ldrk gS] ftlesa AI vius lzksr 
dksM dk iqu%ys[ku djrk gS vkSj varr% vfèkd 
ls vfèkd l{ke cuus ds fy, vfèkd ls vfèkd 
daI;wÇVx lalkèku çkIr djrk gSA AI 3-0 ds ifj.
kkeLo:i foÜo ij iM+us okyk çHkko] vuqdwy ;k 
çfrdwy :i ls] vk'p;Ztud gksxkA

Resilient dSls cus \ 

lhèks rkSj ij] resilient gksus ds fy,] AI 
vkSj O;olk;h nksuksa dks fuEuyf[kr dk;Z djus gksaxs % 

1-  ifjfLFkfr;ksa ds vuqdwy cusa vkSj 'khxz ifjoÆrr 
gks tk,aA

 Resilience lkgl ds rqyuh; gSA cnyrh 
ifjfLFkfr;ksa dk lkeuk djrs le; AI dks 
Resilient gksus ds fy, dqN lkgl dh 
vko';drk gksrh gSA

2-  O;ofLFkr ifjfLFkfr;ka tks iw.kZ lekèkku LFkku 
vkSj miyCèk O;ogk;Z ifj–';ksa dk irk yxkukA

 AI laHkkfor ifj–';ksa vkSj lekèkkuksa dh ,d 
varghu J`a[kyk çnku djrh gSA Resilient AI 
ds fy, vkidks ,slh ifjfLFkfr;k¡ dk l`tu 
djus dh vko';drk gS tks fofHkUu laHkkouk,a 
vkSj çR;sd ds fy, vkidh çfrfØ;k,¡ fodflr 

djsA

3-  LFkkuh; ckèkkvksa ds çHkkoksa dks è;ku esa j[ksa] 
vkSj le; ls igys LFkxu ds 'keu gsrq bu 
fLFkfr;ksa ij dkcw ik,a ¼MkVk ds fy, ,d 
e‚My dks vksojfQÇVx djrs gq,½A

 Resilient AI vkids y?kq vkSj nh?kZdkfyd 
mís';ksa dks larqfyr djrk gSA vki LFkkuh; 
ckèkkvksa vkSj muds ifj.kkeksa ij dSls fopkj 
j[krs gSa\ vki tks çkIr djus dh dksf'k'k 
dj jgs gSa mlesa MkVk dks j[kus okyk e‚My 
vkidks dSls lhfer djrk gS\ vius vafre 
y{; rd igq¡pus ds fy, vki mu ifjfLFkfr;ksa 
dks dSls ikj dj ldrs gSa\

Resilience dh rhu eq[; fo'ks"krk,a 

vfèkd Resilient AI dh vksj viuh çxfr 
dks ekius] csapekdZ vkSj dk;Zuhfr rS;kj djus ds 
fy,] fuEufyf[kr rhu çeq[k fo'ks"krkvksa ij fopkj 
djuk pkfg,A

1-  tksf[keksa dks le>uk

 çpkyu tksf[ke çcaèku & ;k tksf[keksa dks 
le>uk & esa laHkkfor [krjksa dh laHkkouk 
vkSj xaHkhjrk dks ekiuk 'kkfey gSA bldk 
y{;] ;g mtkxj djuk gS fd vkius tksf[keksa 
dh laHkkouk vkSj xaHkhjrk dks fdruh vPNh 
rjg igpkuk gS\ vkius vLohdk;Z tksf[keksa dks 
lfØ; :i ls dSls de fd;k gS\

2-  çfrfØ;k ;kstuk

 foQyrk eksM vkSj çHkko fo'ys"k.k ¼FEMA½ 
foQyrk ds laHkkfor Çcnqvksa dh igpku djus 
vkSj xq.koÙkk dh leL;kvksa dks mRiUu gksus ls 
igys jksdus esa enn djrk gSA ,d ckj tc 
vki tksf[keksa dks le> ysrs gSa] rks vki çfØ;k] 
laHkkfor foQyrk eksM] laHkkfor çHkko] xaHkhjrk] 
fLFkfr jSaÇdx vkSj ifjp;u jSaÇdx dh leh{kk 
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djus ds fy, ,d ç.kkyh dSls fodflr djrs 
gSa] fQj tksf[ke çkFkfedrk la[;k ¼RPN½ 
çkIr djrs gSa\ FEMA l‚¶Vos;j vkSj vH;kl 
eSdsfudy] flfoy vkSj flLVe bathfu;Çjx 
esa cgqr çpfyr gSa & AI ds {ks=ksa esa FEMA 
dks le>uk vkSj ykxw djuk ge ij gSA nwljs 
'kCnksa esa] vifjgk;Z nq?kZVuk gksus ij] vkidh 
çfrfØ;k D;k gksxh\

3-  çHkko vuqdwyu 

 iwokZuqeku ewY; oèkZu ¼FVA : Forecast Value 
Add ½ ,d ekid gS ftldk mi;ksx iwokZuqeku 
çfØ;k esa xfrfofèk;ksa vkSj çfrHkkfx;ksa ds 
çn'kZu dk ewY;kadu djus ds fy, fd;k tkrk 
gS rkfd ;g ns[kk tk lds fd os ewY; oèkZu 
djrs gSa ;k ugÈA eSa ÞçHkko lkeatL;Þ uked 
ekid cukus ds fy, FVA esa çcyu KkuktZu 
dks 'kkfey djuk ilan djrk gwa] tks vkidks 
ifjorZu'khy ifjfLFkfr;ksa dh fuxjkuh ds fy, 
fujarj QhMcSd dks 'kkfey djus dh vuqefr 
nsrk gSA dkSu ls VpIokbaV ;k yksx vkids 
iwokZuqeku esa ewY; oèkZu dj jgs gSa\

tksf[ke vkSj resilience dh ;kstuk cukuk 
dksÃ uÃ ckr ugÈ gS & ge bls AI ds ifj–'; 
esa fQV djus ds fy, dsoy vkèkqfudhdj.k dj 
jgs gSaA var esa] ,d Resilient AI ç.kkyh cukus 
ds fy, iwNs tkus okys eq[; ç'u gSa% D;k vki 
tksf[ke dks le>rs gSa\ D;k fdlh ds ikl tksf[ke 
ds fy, dksÃ çfrfØ;k ;kstuk gS\ çHkkoksa] çR;kf'kr 
;k vçR;kf'kr] ds lek;kstu ds fy, dksÃ viuh 
;kstuk dks le; ds lkFk dSls vuqdwyu dj jgk 
gS\

Resilient Society ds fy, AI dk egRo

 —f=e cqf)eÙkk ¼AI½ dks ,d çeq[k rduhd 
ekuk tkrk gSA

 bldk gekjs lekt ij cgqr cM+k çHkko gSA 

cgqr&ls ldkjkRed çHkkoksa ds vykok] blds 
dqN udkjkRed çHkko ;k [krjs Hkh gSaA

 lekt ds fy, buesa ls dqN [krjs lqKkr gSa] 
mnkgj.k ds fy,] 'kL= ;k fdyj jkscksVA Çdrq 
,sls [krjs Hkh gSa ftUgsa utjvankt dj fn;k 
tkrk gSA

 ;s lqKkr Çdrq vcksèkxE; rF; ;k CykbaM Li‚V 
xksiuh;rk dks çHkkfor djrs gSa] rFkk gsjQsj 
vkSj xyr igpku dh lqfoèkk çnku djrs gSaA

 ge vc MsVk] v‚fM;ks] ohfM;ks vkSj igpku ij 
Hkjkslk ugÈ dj ldrsA MseksØslh] lqKkr vkSj 
cksèkxE; :i ls Kkr [krjksa ls fuiVus esa l{ke 
gSaA

 lqKkr Çdrq vcksèkxE; rF;ksa dks lqKkr vkSj 
cksèkxE; rF;ksa esa ifjoÆrr djuk çR;kLFkh 
lektksa dh ,d egRoiw.kZ vkèkkjf'kyk gSA 

 ,d AI&vuqdwy lekt uÃ AI çkS|ksfxfd;ksa 
tSls fd tujsfVo ,MojlSfj;y usVodZ 
(Generative Adversarial Networks) ds 
dkj.k gksus okys [krjksa dks cnyus esa l{ke 
gSA Resilience dks bu [krjksa ds ldkjkRed 
vuqdwyu ds :i esa ns[kk tk ldrk gSA

 ge bl vuqdwyu dks çkIr djus ds fy, rhu 
dk;Zuhfr;ksa dk çLrko djrs gSa % tkx:drk] 
le>kSrs vkSj psrkouhA

flQkfj'ksa@ lq>ko

1-  lkFkZd ekuo fu;a=.k] ikjnÆ'krk] O;k[;kRedrk] 
fu"i{krk] U;k;] lekosf'krk] fLFkjrk vkSj f'k{kk 
ds lanHkZ esa ekuo&dsafær AI dks ifjHkkf"kr djsaA 
rduhdh vkSj nk'kZfud fopkjksa dks la;ksftr 
djsaA ,d ekSfyd ekuokfèkdkj :ijs[kk dks 
viuk,aA

2-  OECD AI fl)karksa dk leFkZu djsaA

3-  AI ç.kkfy;ksa dh O;k[;k ekuo fu.kZ;&fuekZ.k 
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ds leFkZu ds :i esa djsa] u fd çfrLFkkiu 
ds :i esaA e'khuksa dks uSfrd ,tsaV ds :i esa 
u Lohdkjsa vkSj mUgsa bysDVª‚fud O;fäRo ;k 
igpku u nsaA

4-  AI ç.kkfy;ksa esa O;k[;kRedrk vkSj ikjnÆ'krk 
dh vko';drk gSA

5-  fu"i{krk vkSj lkekftd U;k; ij AI ds çHkko 
dk vkdyu djus ds fy, esfVªDl] vkSj ,sls 
esfVªDl dks csgrj cukus ds fy, dk;Zuhfrd 
;kstukvksa dks ifjHkkf"kr djsaA

6-  AI ls lacafèkr lHkh fu.kZ;ksa ds fy, 
cgq&fgrèkkjd –f"Vdks.k viuk,aA

7-  i;kZoj.k ij AI ds çHkko dks ekisaA AI ls 
lacafèkr igyksa] çksRlkguksa] foÙk&iks"k.k vkSj 
uhfr;ksa ij fu.kZ; ysrs le; orZeku vkSj 
Hkfo"; nksuksa ihf<+;ksa dh HkykÃ ij fopkj djsaA

8-  foKku ikBîØe esa MkVk vkSj çkS|ksfxdh 
uSfrdrk dks 'kkfey djsaA vkthou KkuktZu 
igyksa dk foLrkj djsaA ukxfjdksa ds fy, AI 
lk{kjrk xfrfofèk;ka cuk,aA

9-  çR;sd ljdkj esa vkSj G&20 Lrj ij ,d 
Lora= vkSj cgq&fo"k;d AI vkpkj&uhfr 
lfefr dh LFkkiuk djsaA

10- AI dks fofu;fer djrs le;] AI ¼vkSj u 
fd Lor% AI½ ds mi;ksx ij 'krs± ykxw djsa] 
vkSj ,d xSj&{ks=h; –f"Vdks.k viuk,a ftlls 
fdlh fof'k"V ns'k ds fu;e ml ns'k esa AI dks 

ifjfu;ksftr djus okys ij ykxw gksaA

11- ekuo&dsafær AI ds lHkh igyqvksa lfgr ,d 
ekud 'kCnkoyh dks ifjHkkf"kr djsaA

12- rhu v{kksa ¼ekuo&dsafær AI LraHk] jkT; dk;Z] 
ifjiDork Lrj½ ds lkFk orZeku AI viukus 
dk vkdyu djus ds fy, lk>k KPIs dks 
ifjHkkf"kr djsaA

13- lHkh 20 ns'k&Lrjh; AI vkpkj&uhfr 
lfefr;ksa ds çfrfufèk;ksa lfgr ,d Lora= vkSj 
cgq&vuq'kklukRed AI vkpkj&uhfr lfefr 
dh LFkkiuk djsaA

14- ekuo&dsafær AI dh vksj de AI & ifjiDo 
ns'kksa }kjk dh xÃ çxfr dk leFkZu djus vkSj 
blesa rsth ykus ds fy, vfèkd AI &ifjiDo 
ns'kksa dks 'kkfey djus ds rjhdksa dh igpku 
djsaA

15- lHkh ljdkjksa ds fy, çpkyu –f"Vdks.k dks 
viukus vkSj ykxw djus ds fy, miyfCèk&pj.k 
¼ekbyLVksu½ vkSj le;lhek dks ifjHkkf"kr vkSj 
lk>k djsaA

fu"d"kZ

AI dk çlkj bruk O;kid gks x;k gS fd vc 
gesa blds lkFk gh pyuk gksxkA ge vc MkVk] 
fp=] v‚fM;ks] ohfM;ks vkSj igpku ij Hkjkslk ugÈ 
dj ldrsA blfy, gesa rRdky ,d AI & vuqdwy 
lekt dk fuekZ.k djus dh vko';drk gS] tks 
xzg.k'khyrk vkSj Kku gLrkarj.k ij vkèkkfjr gksA 
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lkjka'k 

dksjksuk ok;jl jksx ¼COVID-19½ nqfu;k Hkj esa LokLF; dh –f"V ls ,d xaHkhj Çprk dk fo"k; cu 
x;k gSA blus nqfu;k Hkj esa vkÆFkd] lkekftd vkSj lkaL—frd xfrfofèk;ksa dks xaHkhj :i ls çHkkfor fd;k 
gSA bl ok;jl ij fu;a=.k ikus gsrq lEiw.kZ foÜo vkt LokLF; ns[kHkky ç.kkyh vkSj fpfdRlk vkiwÆr dh 
c<+rh ekax dh pqukSrh ls la?k"kZ dj jgk gSA blfy, bl jksx ds ekeyksa dh la[;k esa o`f) vkSj fxjkoV 
ds iSVuZ dks le>us ds fy, vkSj ,d iwokZuqeku e‚My fMtkbu djus ds fy, bl jksx dh lapj.k nj 
dh tkudkjh gksuk vko';d gSA ;g vè;;u ekpZ 2020 ls eÃ 2021 ds nkSjku Hkkjr esa iq"V ekeyksa ds 
LdksÇix fo'ys"k.k ij vkèkkfjr gSA geus xaHkhj :i ls çHkkfor ikap Hkkjrh; jkT;ksa ¼vkaèkz çns'k] dukZVd] 
dsjy] egkjk"Vª vkSj rfeyukMq½ esa iq"V ekeyksa ds vkadM+ksa dk Hkh vè;;u fd;k gSA lkoZtfud :i ls 
miyCèk vkadM+ksa ds vkèkkj ij] çfrxeu ¼Regression½ fo'ys"k.k e‚My dk mi;ksx Hkkjr esa igyh vkSj 
nwljh COVID-19 ygj ds nkSjku ekeyksa dh la[;k dh Hkfo";ok.kh ds fy, fd;k x;k gSA bu e‚Myksa 
ds mRlkgtud ifj.kke lkeus vk, gSa vkSj geus ik;k gS fd ;fn 14 ekpZ] 2020 ls 30 uoacj] 2020 ds 
nkSjku ,df=r vkadM+ksa dh rqyuk] NBh fMxzh i‚yhuksfe;y ds çfrxeu fo'ys"k.k ds }kjk çkIr vkadM+ksa ls 
dh tk, rks mlls lcls de :V ehu LDok;j =qfV ¼RMSE½ çkIr gksrh gSA 29 ekpZ] 2021 ls 31 eÃ] 
2021 ds nkSjku ds vkadM+ksa ds fy,] pkSFkh fMxzh i‚yhuksfe;y loksZÙke ifj.kke nsrk gSA geus R2 ewY;ksa dh 
Hkh x.kuk dh gS tks ,d lkaf[;dh; mik; gS fd vkadM+s fQV çfrxeu ykbu ds fdrus djhc gSaA geus 
vius ifj.kkeksa ds lkFk rqyuk Hkh çLrqr dh gSA 

ABSTRACT
The Coronavirus disease (COVID-19) has become a crucial health concern worldwide. It has 

given rise to serious economic and socio-cultural activities across the globe; and the healthcare 
system has been struggling to cope with the increasing demand for critical medical supplies. It is 
therefore important to understand the pattern of rise and fall in the number of cases and to design 
a forecasting model in order to be cognizant of the transmission rate of the disease. This work is 
based on a scoping analysis of the confirmed cases in India during March 2020 to May 2021. We 
have also studied the statistics of the confirmed cases in five severely hit Indian states (Andhra 
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Pradesh, Karnataka, Kerala, Maharashtra, and 
Tamil Nadu). Based on the publicly available 
data, regression analysis models were used 
for prediction of the number of cases during 
the first and secondCOVID-19 wave in India. 
These models have yielded encouraging results 
and we have found that during March 14, 2020 
to November 30, 2020, the regression analysis 
with a sixth degree polynomial gives the least 
root mean square error when compared with the 
data. For data during March 29, 2021 to May 
31, 2021, the fourth degree polynomial gives 
the best results. We have also calculated the 
corresponding R2 values which is a statistical 
measure of how close the data is to the fitted 
regression line. We also present a comparison 
with the state of the art results. 

eq[; 'kCn% —f=e cqf)] çfrxeu ¼Regression½ 
fo'ys"k.k e‚My] e'khu yÉux] vkj,e,lÃ] 
COVID-19-

Keywords: Artificial Intelligence, COVID-19, 
Machine learning, Regression analysis models, 
RMSE.

1-  ifjp;

Hkkjr esa u‚oy dksjksuk ok;jl jksx 
¼COVID-19½ dh igyh ygj o"kZ 2020 esa eÃ 
ekg esa vk;h vkSj rHkh ls oSKkfud –f"Vdks.k ds 
ekè;e vkSj ,d fu;ksftr lalkèku çcUèku ls xaHkhj 
laØked jksx dks de djuk ,d mPp lkoZtfud 
LokLF; çkFkfedrk cuh gqÃ gSA egkekjh dh nwljh 
ygj ¼COVID-2-0½ vfèkd xaHkhj vkSj ?kkrd Fkh 
vkSj blus fpfdRlk vkiwÆr dh xaHkhj deh vkSj 
vLirky ds fcLrjksa dh c<+h gqÃ ekax  ds lanHkZ esa 
gekjh vèkwjh rS;kjh dks mtkxj fd;k ¼1]2½A LokLF; 
lsok {ks= us c<+rs ekeyksa ds vkèkkj ij laØe.k ds 
çlkj dks jksdus rFkk thou ds fy, [krjs dks de 
djus ds fy, fu;fer :i ls funku] ijh{k.k vkSj 
iksVsZcy lekèkku ds :i esa dÃ ljdkjh lykg 

tkjh dh ¼3] 4½A ;g vuqeku yxk;k tk jgk gS 
fd COVID dh rhljh ygj Hkh vkus dh laHkkouk 
gS] ftlls ,d ckj fQj fpfdRlk {ks= ds cqfu;knh 
<kaps dh ijh{kk gksxhA blfy, ;g egRoiw.kZ gS fd 
igyh nks ygjksa ds nkSjku laØfer ekeyksa esa o`f) 
vkSj fxjkoV dh ço`fÙk dks le>k tk,] ftlls fd 
Hkfo"; esa fdlh Hkh fLFkfr  ds fy, rS;kj jgk tk 
lds ¼5½A bl 'kksèki= esa ekpZ 2020 ls eÃ 2021 
ds nkSjku Hkkjr esa COVID-19 laØfer ekeyksa ds 
jkT;okj fo'ys"k.k ds fy, i‚yhuksfe;y çfrxeu 
e‚My dk mi;ksx fd;k x;k gSA

2-  lkfgR; losZ{k.k

—f=e cqf) ¼vkÆVfQf'k;y baVsfytsal½ vkSj 
e'khu yÉux rduhd Hkfo"; ds fo'ys"k.k ds fy, 
Qk;nsean gSaA  ;g lkaf[;dh; e‚My ¼6½ vkSj 
daI;wVj ,Yxksfjne ¼7]8½ ij vkèkkfjr gS tks vkadM+ksa 
esa ,d çk—frd fNis gq, iSVuZ dks igpku ldrk 
gS] Lopkfyr :i ls lqèkkj dj ldrk gS vkSj 
fcuk fdlh Li"V funsZ'k ds leku vkadM+ksa ds ckjs 
esa Hkfo";okf.k;ka djus esa l{ke gSA vkÆVfQf'k;y 
baVsfytsal rduhd vkadM+ksa esa Nqis tfVy iSVuZ dks 
le> ldrh gS tks ekuo dh {kerk ls ijs gS vkSj 
bldh {kerk dks ck;ksesfMdy vuqç;ksxksa ¼9½ esa vkt 
rsth ls fu;ksftr fd;k tk jgk gSA egkekjh ds ckn 
ls] ok;jl iSVuZ ds çlkj dks le>us vkSj blds 
csrgk'kk çlkj esa deh djus ds fy, fpfdRlh; 
rduhdksa dks fodflr djus dh ekax c<+ jgh gSA 
COVID-19 laØe.k dk eqdkcyk djus ds fy,] 
dÃ 'kksèkdrkZvksa us mUur ,Yxksfjne fodflr djus 
vkSj MsVk ekbÇux rduhdksa ¼10]11½ ij vkèkkfjr 
ys[kksa dks laxzghr djus ds fy, xBtksM+ fd;k 
gSACOVID-19 thukse ¼12½ dks oxÊ—r djus] 
y‚ftfLVd vkSj jksxfujksèkh e‚My ¼13]14½ fodflr 
djus] xaHkhj :i ls çHkkfor jksfx;ksa ds thfor jgus 
vkSj e`R;q nj dh Hkfo";ok.kh djus ds fy, ¼15½ 
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vkSjCOVID-19 ds f[kykQ fpfdRlh; ,tsaVksa dh 
[kkst djus ds dk;Z esa egRoiw.kZ çxfr gqÃ gS ¼16½A 
çfrxeu fo'ys"k.k] e'khu yÉux esa ,d i;Zosf{kr 
f'k{k.k rduhd gS] tks ewy :i ls vkmViqV ds 
lkFk buiqV dks eSi djrk gSA ;g ,d lkaf[;dh; 
fofèk gS tks gesa fuHkZj vkSj Lora= pj ds chp lacaèkksa 
dks le>us esa l{ke cukrh gSA vkadM+ksa ds #>kuksa 
ds vkèkkj ij] ;g fofèk fujarj Lora= pj ds ewY; 
dk vuqeku yxk ldrh gSA Hkkjr vkSj nqfu;k Hkj 
esa COVID-19 ds fofHkUu pj.kksa esa thfor jgus@
e`R;q nj dh ço`fÙk vkSj vYidkfyd iwokZuqekuksa dks 
e‚My djus ds fy, dÃ çfrxeu rduhdksa dk 
mi;ksx fd;k x;k gS ¼17]18]19½A  

'ks"k ys[k dk vk;kstu fuEu :i esa fd;k 
x;k gSA [kaM 3 vkadM+ksa dk fo'ys"k.k vkSj fu.kZ; 
e‚My çLrqr djrk gS ftldk mi;ksx ekeyksa 
dh Hkfo";ok.kh djus ds fy, fd;k tkrk gS] [kaM 
4 ifj.kkeksa vkSj ppkZ dk o.kZu djrk gS] vkSj 
[kaM 5 laf{kIr lkjka'k ds lkFk ifj.kke dk fu"d"kZ 
fudkyrk gSA

3- MsVk fo'ys"k.k vkSj fu.kZ; e‚My

3-1 MsVk lsV

Hkkjr esa COVID-19 ekeyksa dh la[;k esa 
o`f) vkSj fxjkoV esa ço`fÙk dks le>us ds fy, 
vkadM+ksa dks e'khu yÉux ds fy, lkoZtfud 
:i ls miyCèk lzksr (https://github.com/
covid19india/api vkSj https://github.com/
CSSEGISandData/COVID-19)  ls fy;k 
x;k gSA ;g vkadM+ksa dk lzksr] 2019 u‚oy 
dksjksuk ok;jl fotqvy MS'kcksMZ ds fy, t‚Ul 
g‚iÇdl ;wfuoÆlVh lsaVj Q‚j flLVEl lkbal 
,aM bathfu;Çjx ¼ts-,p-;w -lh-,l-Ã-½ }kjk 
lapkfyr gSA bl 'kksèki= esa] fo'ys"k.k fd, 
x, vkadM+ksa dh lajpuk çfrfnu laØfer yksxksa 
dh la[;k ij vkèkkfjr gSA

3-2 MsVk fo'ys"k.k 

voyksdu frfFk ds ,d QaD'ku ds :i esa iwjs 
vkadM+ksa dk forj.k fp= 1 esa n'kkZ;k x;k gSA 
Hkkjr esa iq"V ekeyksa dh la[;k voyksdu frfFk 
ds ,d QaD'ku ds :i esa y-,fDll ij n'kkZ;h 
x;h gSA Hkkjr esa COVID-19 jksx dh nks 
ygjsa bl vkadM+s ls Li"V gSa ftuds nkSjku iq"V 
ekeyksa dh la[;k esa dkQh o`f) gqÃA

3-3-1 çfrxeu ¼fjxzs'ku½ ekWMy

bl i= esa geus i‚yhuksfe;y fjxzs'ku rduhd 
dk bLrseky fd;k gSA fjxzs'ku fo'ys"k.k dk ;g 
çdkj Lora= vkSj vkfJr pj ds chp lacaèk ij 
vkèkkfjr gS ftldh nth fMxzh i‚yhuksfe;y ij 
e‚MÇyx dh tkrh gSA i‚yhuksfe;y fjxzs'ku] 
jSf[kd ¼Linear½ fjxzs'ku dk ,d csgrj çdkj 
gS D;ksafd ;g xSj&jSf[kd MsVk e‚My ¼20½ ij 
fQV cSBrk gSA lkaf[;dh; vuqeku leL;k 
ds :i esa] i‚yhuksfe;y fjxzs'ku QaD'ku 
vKkr ekinaMksa esa jSf[kd gS tks vkadM+ksa ls 
vuqekfur gSa vkSj dÃ jSf[kd fjxzs'ku dk ,d 
fo'ks"k ekeyk Hkh ekuk tkrk gSA liksVZ osDVj 
fjxzs'ku ¼,lohvkj½] fMfl'ku Vªh ¼Decision 
Tree½] jSaMe Q‚jsLV  ¼Random Forest½ tSls 
vU; fjxzs'ku e'khu yÉux e‚My ,dy Lora= 
pj ds dkj.k gekjs vkadM+ksa ds lsV ds fy, 
mi;qä ugÈ FksA gkbij&Iysu dh fQÇVx ds 
dkj.k ,lohvkj dEI;wVs'kuy :i ls egaxk gSA 
blds vykok] ,dy Lora= pj dh mifLrfFk 
esa fMfl'ku Vªh ¼Decision Tree½ ds dsoy 
,d gh fn'kk esa c<+us dh mEehn gSA mijksä 
fo'ys"k.k ds vkèkkj ij i‚yhuksfe;y fjxzs'ku 
lcls mi;qä e'khu yÉux e‚My gSA
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fp= 1% bl dk;Z esa fo'ys"k.k fd, x, MsVk dk forj.k Iy‚V

3-3-2 cgqin çfrxeu ¼fjxzs'ku½ ekWMy

cgqin çfrxeu e‚My tSlk fd lehdj.k ¼1½ esa gS ¼6½] dks eSfVªDl :i esa fMtkbu eSfVªDl ] ,d 

çfrfØ;k osDVj ] ,d iSjkehVj osDVj  vkSj ;k–fPNd =qfV;ksa ds osDVj ds lanHkZ esa O;ä fd;k 
tk ldrk gSA ith iafä dh  vkSj  ith vkadM+ksa ds uewus ds fy, x vkSj y oSY;w 'kkfey gksxhA fQj 
e‚My dks lehdj.k ¼2½ ds :i esa jSf[kd lehdj.kksa dh ,d ç.kkyh ds :i esa fy[kk tk ldrk gS%

 (1)

 (2)

vuqekfur cgqin fjxzs'ku xq.kkadksa dk lfn'k ¼lkèkkj.k U;wure oxZ vuqeku dk ç;ksx djds½ lehdj.k 
¼3½ esa fn[kk;k x;k gSA 

β ⃗=(XT X)(-1) XT y ⃗ (3)

;gk¡ geus m < n eku fy;k gS tks eSfVªDl ds O;qRØe.kh; gksus ds fy, vko';d gSA   

4- ifj.kke vkSj voyksdu

geus vkadM+ksa ds lsV dks rhu pj.kksa esa foHkkftr fd;k gSA pj.k 1 ¼14 ekpZ] 2020 ls 30 uoacj] 
2020½ ds vkadM+s igyh ygj ds nkSjku ljdkj }kjk yxk, x, iw.kZ vkSj vkaf'kd y‚dMkmu ls esy [kkrs 
gSA pj.k 2 ¼30 ekpZ] 2021 ls 31 eÃ] 2021½ ds vkadM+s COVID 2-0 ds nkSjku jkT;okj y‚dMkmu dh 
vofèk ls esy [kkrs gSA rhljs pj.k ds vkadM+ksa dks eè; pj.k ¼01 fnlacj] 2020 ls 29 ekpZ] 2021½ ds :i 
esa fpfàr fd;k x;k gSA ;g igyh vkSj nwljh ygj ds chp vuy‚d dh xÃ vofèk ls esy [kkrs gSA fp= 
1 esa] geus 14&03&2020 ls 31&05 2021 rd iq"V ekeyksa dh la[;k dk forj.k fn[kk;k gSA tSlk fd 
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fiNys [kaM esa ppkZ dh xÃ gS] geus f}rh; fMxzh] r`rh; fMxzh] pkSFkh fMxzh] ikapoÈ fMxzh vkSj NBh fMxzh 
i‚yhuksfe;y ds fy, çfrxeu fo'ys"k.k fd;k gS ftlds vykok fQV ekinaMksa dh vPNkÃ ;gk¡ vfHklj.k 
fn[kkuk 'kq: dj nsrh gSA

geus vius ifj.kkeksa dk vuqdj.k djus ds fy, LikbMj vkÃMhÃ dk mi;ksx fd;k gSA çkjEHk djus 
ds fy,] geus f}rh; fMxzh] r`rh; fMxzh] pkSFkh fMxzh] ikapoÈ fMxzh vkSj NBh fMxzh ds lkFk i‚yhuksfe;y 
çfrxeu e‚My dks çf'kf{kr fd;k( vkSj ehu ,sClksY;wV  =qfV ¼MAE½] ehu LDok;j =qfV ¼MSE½] :V 
ehu LDok;j =qfV ¼RMSE½ vkSj R2 ewY; dh x.kuk dhA gekjs e‚My ds fy, i‚yhuksfe;y dh fMxzh 
çkIr mPpre R2 ewY; ds vkèkkj ij pquh x;h FkhA 

geus fuèkkZfjr fd;k gS fd NBh fMxzh i‚yhuksfe;y lcls vPNk okLrfod vkSj Hkfo";ok.kh ekeyksa 
ds fy, fQV cSBrk gSA fp= 2 esa] geus Hkkjr ds ikap xaHkhj :i ls çHkkfor jkT;ksa ds fy, pj.k 1 ds 
vkadM+ksa ds fy, NBh fMxzh i‚yhuksfe;y fQV çLrqr fd;k gS% vkaèkz çns'k ¼,ih½] dukZVd ¼ds,½] dsjy 
¼ds,y½] egkjk"Vª ¼,e,p½ vkSj rfeyukMq ¼rfeyukMq½ vkSj iwjs ns'k ds fy, HkhA  NBh fMxzh i‚yhuksfe;y 
fQV ds fy, xq.kkad rkfydk 1 esa lwphc) fd;k x;k gSA NBh fMxzh i‚yhuksfe;y ds fy, ,e,Ã ¼MAE½] 
,e,lÃ ¼MSE½] vkj,e,lÃ ¼RMSE½ vkSj vkj2 ¼R2½ oSY;w dks rkfydk 2 esa lwphc) fd;k x;k gSA 
vuqekfur COVID ekeys Hkkjr] dukZVd vkSj rfeyukMq ds xzkQ esa okLrfod ekeyksa ds cgqr djhc gSaA

eè; pj.k vkSj pj.k 2 ds fy,] çfrxeu fo'ys"k.k lcls vPNk fQV ds :i esa ,d pkSFkh fMxzh 
i‚yhuksfe;y }kjk feysA blh xq.kkad dks Øe'k% rkfydk 3 vkSj rkfydk 4 esa lwphc) fd;k x;k gSA fQV 
ekinaMksa dh vPNkÃ rkfydk 5 vkSj rkfydk 6 esa lwphc) dh x;k gSA fp= 3 vkSj fp= 4 Øe'k% eè; 
vkSj nwljs pj.k ds fy, okLrfod vkSj Hkfo";ok.kh ewY; dh rqyuk fn[kkrk gSA

rkfydk 1% pj.k 1 ds NBh fMxzh cgqin ds fy, xq.kkad

xq.kd Hkkjr ,ih ds, ds,y egkjk"Vª rfeyukMq
X -1260.86 266.095 -30.8848 -120.329 -327.125 54.9079
X2 50.754 -9.13586 2.25804 4.76234 15.8837 -2.65228
X3 -0.802399 0.109229 -0.0588162 -0.0735084 -0.28909 0.0478121
X4 0.00580227 -0.000479083 0.00063814 0.000511682 0.00247169 -0.000314625
X5 -1.87E-05 5.96E-07 -2.79E-06 -1.57E-06 -9.56E-06 8.55E-07
X6 2.18E-08 3.65E-10 4.18E-09 1.71E-09 1.35E-08 -8.14E-10

vojksèku 7496.57232 -1703.144704 98.29213509 733.1097425 1606.408311 -245.9723716

rkfydk 2% pj.k 1 ds fy, =qfV vuqeku

iSjkehVj Hkkjr ,ih ds, ds,y egkjk"Vª rfeyukMq
MAE 3606.031725 907.632911 490.3999633 585.6072845 1264.293792 269.4298731
MSE 24692342.04 1272662.898 639058.1119 920792.1766 3696275.527 150337.994
RMSE 4969.138964 1128.123618 799.4111032 959.5791664 1922.570032 387.7344375
R2 0.973991649 0.91109129 0.948695412 0.891582142 0.905627944 0.971481684
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  fp= 2% pj.k 1 ls MsVk ds fy, NBh fMxzh cgqin fQV

rkfydk 3% pj.k 2 ds pkSFks fMxzh cgqin ds fy, xq.kkad

xq.kd Hkkjr ,ih ds, ds,y egkjk"Vª rfeyukMq
X -8.28645e+07 -2153140 -11734000 -9916560 -1708180 3151540
X2 300405 7537.69 42195 35692.9 6734.44 -11784.7
X3 -483.088 -11.6817 -67.3172 -56.999 -11.6655 19.5626
X4 0.29077 0.00676156 0.0402036 0.034076 0.00750163 -0.0121609
Intercept 8555197992.24 2.30E+08 1.22E+09 1.03E+09 1.60E+08 -3.16E+08
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fp= 3% pkSFkk fMxzh cgqin pj.k 2 ls vkadM+ksa ds fy, mi;qä gS

rkfydk 4% eè; pj.k ds pkSFks fMxzh cgqin ds fy, xq.kkad

xq.kd Hkkjr ,ih ds, ds,y egkjk"Vª rfeyukMq
X -479342 -7389.92 -15962.7 -62328 -110279 -10614.8
X2 2026.7 35.4785 77.9384 293.856 550.886 51.7544
X3 -3.81034 -0.0756775 -0.168961 -0.611571 -1.22182 -0.11217
X4 0.00268655 6.04687E-05 0.000137119 0.000473894 0.00101505 0.000091078
Intercept 4.26E+07 5.78E+05 1.23E+06 4.93E+06 8.27E+06 8.18E+05
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rkfydk 5% pj.k 2 ds fy, =qfV vuqeku

iSjkehVj Hkkjr ,ih ds, ds,y egkjk"Vª rfeyukMq
MAE 11805.5707 1318.601199 2660.599615 2697.994135 3293.607539 504.5271936
MSE 231158439.6 3723371.073 10367292.91 13958656.04 18733910.49 432369.2906

RMSE 15203.89554 1929.603864 3219.828087 3736.128483 4328.268764 657.5479379

R2 0.978866329 0.934085967 0.947569592 0.913879954 0.934960431 0.996701157

 
fp= 4% pkSFkh fMxzh cgqin eè; pj.k ls vkadM+ksa ds fy, mi;qä gS
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rkfydk ˆ% eè; pj.k ds fy, =qfV vuqeku

iSjkehVj Hkkjr ,ih ds, ds,y egkjk"Vª rfeyukMq
MAE 2019.401361 54.03076278 104.1618551 605.8606018 1009.522994 58.07301625
MSE 7270489.25 5477.042858 18496.12675 716122.6792 2914563.097 4714.59337
RMSE 2696.384477 74.007046 136.000466 846.24032 1707.209155 68.6628966
R2 0.9526 0.888013391 0.941023237 0.723785671 0.963508226 0.971286364

5- fu"d"kZ

bl 'kksèki= esa] Hkkjr esa iqf"V fd, x, COVID-19 ekeyksa vkSj ikap xaHkhj :i ls çHkkfor Hkkjrh; 
jkT;ksa dk lkoZtfud :i ls miyCèk vkadM+ksa dk mi;ksx djds fo'ys"k.k fd;k x;k gSA miyCèk vkadM+ksa 
ij ,d O;kid i‚yhuksfe;y çfrxeu fo'ys"k.k fd;k x;k gSA gekjs e‚My ds ifj.kke crkrs gSa fd%

igyh ygj ds nkSjku] iqf"V fd, x, ekeyksa dh la[;k esa o`f) vkSj fxjkoV Hkkjr] dukZVd vkSj 
rfeyukMq ds fy, blh rjg dh ço`fÙk dk vuqlj.k djrs gSaA NBh fMxzh i‚yhuksfe;y ls ;qä çfrxeu 
e‚My bl ço`fÙk dks mÙke :i ls n'kkZrk gS ftlesa R2 ewY; bu ekeyksa esa 94% ls vfèkd gSA ;g Li"V 
:i ls fQV dh ,d mfpr vPNkÃ dks bafxr djrk gSA

nwljh ygj ds fy,] iqf"V fd, x, ekeyksa dh la[;k esa o`f) vkSj fxjkoV Hkkjr] egkjk"Vª vkSj 
rfeyukMq ds fy, leku ço`fÙk dk vuqlj.k djrh gSA ,d çfrxeu e‚My ftlesa pkSFkh fMxzh i‚yhuksfe;y 
'kkfey gS] bl ço`fÙk dks R2 eku ds lkFk bu ekeyksa esa 93% ls vfèkd gksus ds lkFk n'kkZrk gSA

eè; pj.k ds nkSjku] dsjy dks NksM+dj lHkh jkT;ksa esa laØfer ekeyksa dh la[;k esa leku ço`fÙk 
fn[kkÃ nsrh gSA ;g iwjs Hkkjr esa R;ksgkjh lhtu ds vuq:i vofèk FkhA ;gka rd fd nwljs pj.k esa Hkh] 
laØfer ekeyksa dh la[;k dsjy jkT; ds fy, ,d fo'ks"k iSVuZ dk ikyu ugÈ djrh gSA ;g vkadM+ksa dh 
xyr fjiksÉVx vkSj ;k–fPNd ijh{k.k tSls dkj.kksa ls gks ldrk gSA

pj.k 2 ds fy, gekjs e‚My ds vkèkkj ij] ge vxys 11 fnuksa ds fy, visf{kr ekeyksa dh Hkfo";ok.
kh dj ldrs gSa tSlk fd rkfydk 7 esa fn[kk;k x;k gSA geus 24 eÃ] 2021 ls 3 twu] 2021 rd dh 
rkjh[kksa ds fy, vius e‚My dk ijh{k.k fd;k gSA ysfdu xyr fjiksÉVx] de ijh{k.k vkSj yksxksa }kjk 
cjrh xÃ lkoèkkfu;ksa ds dkj.k okLrfod ekeyksa dh la[;k fHkUu gks ldrh gSA

rkfydk 7% 24 eÃ] 2021 vkSj 3 twu] 2021 ds chp fjiksVZ fd, x, okLrfod vkSj vuqekfur vkadM+s

fnukad okLrfod vkadM+s vuqekfur vkadM+s fnukad okLrfod vkadM+s vuqekfur vkadM+s

24/eÃ/2021 195857 205126 30/eÃ/2021 153396 147688

25/eÃ/2021 208992 193383 31/eÃ/2021 126883 142381

26/eÃ/2021 211510 182287 01/twu/2021 133152 138793

27/eÃ/2021 186075 171997 02/twu/2021 134044 137128

28/eÃ/2021 174083 162682 03/twu/2021 132424 137595

29/eÃ/2021 165282 154519
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COVID-19 egkekjh dk Hkfo"; esa gksus okys 
çdksi dh laHkkoukvksa dk iwokZuqeku yxkus okys 
fo'ys"k.kksa ij igys ds vfèkdka'k dk;ks± ¼5 & 9 
½ us iwjs ns'k esa laØfer ekeyksa dh vYidkfyd 
la[;k ds vkèkkj ij gksus okyh Hkfo";okf.k;ksa ij 
gh è;ku dsafær fd;k gSA geus vkadM+ksa ds ,d 
cM+s lsV dk fo'ys"k.k fd;k gS ftlesa ekpZ 2020 
ls ysdj vkt rd ds laØfer ekeyksa dh la[;k 
'kkfey gSA ;g ekeyksa dh la[;k esa ço`fÙk dh ,d 
Li"V rLohj çLrqr djrk gSA ;g dk;Z ikap xaHkhj 
:i ls çHkkfor Hkkjrh; jkT;ksa ds O;kid fo'ys"k.k 
dks Hkh n'kkZrk gS D;ksafd ns'k ds fofHkUu {ks=ksa esa 
COVID-19 dk çHkko dkQh fHkUu gSA Hkfo"; esa 
ge Vhdkdj.k ,oa gMZ bE;qfuVh dks 'kkfey dj 
bl dk;Z dk ,d u, :i esa fo'ys"k.k dj ldrs gSa 
rFkk mlds vkèkkj ij laØe.k dh nj dh Hkfo";ok.
kh dj ldrs gSaA

'kksèk i= esa mi;ksx fd;s x, rduhdh vaxzsth 
'kCnksa dh Çgnh 'kCnkoyh

Artificial Intelligence —f=e cqf)
Linear jSf[kd
Polynomial cgqin
Regression çfrxeu
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Mhi yÉux rduhd dk mi;ksx djrs gq, Hkzw.k o`f) çfrèkkj.k dh 
Hkfo";ok.kh % ,d leh{kk
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lkjka'k 

xHkkZoLFkk ds nkSjku dqN ,slh tfVyrk,a tSls laØe.k] vo#) çlo vkSj vR;fèkd jälzko mRiUu 
gksrh gS ftlds dkj.k cPps ;k cPps dh eka dh e`R;q dh laHkkouk,a gksrh gSaA xHkkZoLFkk ls lacafèkr chekfj;ksa 
vkSj ekSr ds jksdFkke ds fy, mfpr çlo dh çfØ;k ,oa fuxjkuh ç.kkyh dh vko';drk gSA ;g 
'kksèk i= xHkkZoLFkk ds nkSjku Hkzw.k ds LokLF; dh fLFkfr ij dsafær gSA çlo ds le; mRiUu vfèkdrj 
tfVyrk,a Hkzw.k e`R;q dk dkj.k cu tkrh gSA Hkzw.k ds mfpr fodkl ds fy, ;g vko';d gS fd çlo dh 
tfVyrkvksa ds mRiUu gksus ds iwoZ gh tksf[ke dh Hkfo";ok.kh dj nh tk,A  dUo‚Y;w'ku U;wjy usVodZ 
¼CNN½ ,d Mhi yÉux rduhd gS ftlesa vYVªklksuksxzkQh ls best QhplZ m)j.k fd;k tkrk gSA blds 
i'pkr VsDLV QhplZ vkSj best QhplZ dks feykdj ,d u;k Qhpj rS;kj fd;k tkrk gSA Hkzw.k o`f) 
çfr'kksèk dh Hkfo";ok.kh ds fy, cgqr lkjs e'khu yÉux ,YxksfjFe ¼Machine Learning Algorithm½ 
tSls fMlhtu Vªh ¼Decision Tree½] y‚ftfLVd fjxzs'ku ¼Logistic Regression½] jsaMe Q‚jsLV ¼Random 
Forest½] liksVZ osDVj e'khu ¼Support Vector Machine½ dk bLrseky fd;k tk ldrk gSA gekjk mís'; 
Hkzw.k o`f) çfr'kksèk ¼Fetal Growth Retardation½ dh Hkfo";ok.kh ls lacfUèkr fd, x, 'kksèk dh leh{kk 
djuk gSA vHkh rd fd, x, 'kksèk esa ;k rks dsoy VsDLV QhplZ ;k best QhplZ dk bLrseky djds Hkzw.k 
o`f) çfr'kksèk dh Hkfo";ok.kh okys i=ks dh leh{kk dh xÃ gSA bl leh{kk i= esa VsDLV QhplZ vkSj best 
QhplZ nksuksa çdkj ds 'kksèk i=ks dk bLrseky fd;k x;k gSA 

Abstract

The pregnancy related complications such as infections, obstructed labor and excessive 
bleeding directly contribute to either diseases for mother or baby or maternal deaths. For 
the prevention of pregnancy related diseases and deaths there is proper delivery process 
and monitoring system for the labor with appropriate action-based findings. This research 
focuses on condition of fetal health during pregnancy. Most complications during pregnancy 
lead to fetus death. Safe pregnancy period by predicting risk levels before the occurrence 
of complications encourage proper fetal growth. Convolution Neural Network (CNN) is a 
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deep learning technique which is used 
for the extraction of image features from 
ultrasonography images. After that text 
features and image features are combined 
to get final features. In order to predict the 
occurrence of fetal growth retardation (FGR) 
any of the machine learning algorithms like 
Decision Tree, Logistic Regression (LR), 
Random Forest (RF) and Support Vector 
Machine (SVM) may be used. The objective 
is to produce review research done on the 
prediction of fetal growth retardation (FGR). 
Research to date has used either only text 
features or image features to predict fetal 
growth retaliation. Research paper with both 
text features and image features have been 
used in this review paper.

eq[; 'kCn %  Hkzw.k o`f) çfr'kksèk] e'khu yÉux 
,Yxksfjne] fMlhtu Vªh] liksVZ osDVj e'khu] 
y‚ftfLVd fjxzs'ku] jSaMe Q‚jsLV] d‚Uoksyq'ku 
U;wjy usVodZ

Keywords : Fetal growth retardation, 
machine learning algorithm, Decision Tree, 
Support Vector Machine, Logistic Regression, 
Random Forest, Convolution Neural Network

1- ifjp; %

bôhloÈ lnh dh 'kq#vkr esa MsVk usVoÉdx] 
lkaf[;dh vkSj dEI;wVs'kuy foKku ds {ks=ksa esa Mhi 
yÉux us vge Hkwfedk fuHkkÃ gSA gky esa ;g ns[kk 
x;k gS fd LokLF; lqj{kk fo'ysf"kdh ds {ks= esa 
dkQh vuqlaèkku gqvk gSA çlwfr'kklz esa] xHkkZoLFkk ds 
çfrdwy ifj.kkeksa us nqfu;k Hkj esa vfèkd ls vfèkd 
è;ku vkdÆ"kr fd;k gSA xHkkZoLFkk og le; gS 
ftlds nkSjku ,d ;k ,d ls vfèkd larku xHkZ ds 
vanj fodflr gksrh gSa vkSj ml vofèk dks xHkkZofèk 
Hkh dgk tkrk gSA xHkkZoLFkk ds y{k.k gj efgykvksa 
ds vyx vyx gks ldrs gSa ysfdu dqN lkekU; 
y{k.k gSa tks gjsd efgyk,a vuqHko dj ldrh gSaA 

us'kuy baLVhVîwV v‚Q pkbYM gsYFk ,aM áweu 
MsoyiesaV ¼NICHD½ ds vuqlkj fljnnZ] eryh@
mYVh] lwts gq, Lru ;k fuiYl] gYdk jälzko] 
fufonk] Fkdku] yxkrkj is'kkc] fetkt ifjorZu 
tSls xHkkZoLFkk ds y{k.k gSa ¼1½A 

lkekU;r% fdlh Hkh chekjh esa dsoy ,d O;fä 
tks ml chekjh ls xzflr gS ogh çHkkfor gksrk gSA 
ijarq çlo ,d ,slh fLFkfr gS ftlesa nks Çtnfx;ka 
çHkkfor gksrh gS% ,d xHkZorh eka vkSj nwljk xHkZ esa 
iy jgk cPpkA ftu efgykvksa dk mez 20 ls 30 
lky ds chp gksrk gS mudks xHkkZoLFkk ls lacafèkr 
tfVyrk,a de gksus dk dh mEehn gksrh gS ijarq 
ftudh mez 20 ls de ;k 30 ls T;knk gksrk gS 
mUgsa xaHkhj tfVyrkvksa dk lkeuk djuk iM+ ldrk 
gSA 

isij dk 'ks"k Hkkx fuEukuqlkj vk;ksftr fd;k 
x;k gS% [kaM ¼section½ 2 esa i`"BHkwfe] [kaM ¼section½ 
3 esa lacfUèkr dk;Z 'kkfey gS] [kaM 4 esa çLrkfor 
i)fr dk o.kZu fd;k x;k gSA blds vykok [kaM 
¼section½ 5 esa Hkfo";ok.kh ds fy, bLrseky fd, 
tkus okys e'khu yÉux ,YxksfjFke çLrqr dh xÃ 
gS vkSj var esa [kaM ¼section½ 6 esa çLrqr 'kksèk i= 
dk fu"d"kZ fn;k x;k gSA

2- i`"BHkwfe % 

us'kuy baLVhVîwV v‚Q pkbYM gsYFk ,aM áweu 
MsoyiesaV ¼NICHD½ ds vuqlkj ¼1½] xHkkZoLFkk ds 
nkSjku dqN lkekU; tfVyrkvksa esa 'kkfey gSa tSls 
çhDysEifl;k] xHkZikr] mPp jäpki] xHkZdkyhu 
eèkqesg] laØe.k] vifjiDo Je bR;kfnA xHkkZoLFkk 
dh vofèk ds nkSjku Hkzw.k dh o`f) dh fuxjkuh 
djuk vR;ar  vko';d gSA xHkkZoLFkk ds nkSjku 
vkSj ckn esa f'k'kq dk vkdkj vkSj otu lkekU; 
gksuk pkfg,A LVSuQksMZ fpYMªUl gsYFk ds vuqlkj 
¼2½] xHkkZoLFkk esa dqN cPps vkSlr ls NksVs gksrs gSa 
ftls Small- for-gestational-age ¼ SGA½ dgk 
tkrk gSA  SGA mu uotkr f'k'kqvksa ij ykxw gksrk 
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gS ftudk tUe otu 10 osa çfr'kr ls de gSA ;s 
cPps ,d gh xHkZdkyhu mez ds dÃ vU; f'k'kqvksa 
dh rqyuk esa NksVs gksrs gSaA

Small for Gestational Age Advisory 
Board }kjk vk;ksftr lEesyu ds vuqlkj]  SGA 
ls çHkkfor f'k'kqvksa ds otu vkSj@ ;k ÅapkÃ 
leku xHkkZofèk mez ds fy, 3 çfr'kr ls de 
gSA  SGA cPpksa dks tUe ds le;] Ldwy ds 
le; vkSj o;Ldrk ds nkSjku fofHkUu pqukSfr;ksa 
dk lkeuk djuk iM+rk gS] D;ksafd muds tUe ds 
le; mudk otu de gksrk gSA blds vykok] 
uotkr Üolu ladV ÇlMªkse] uotkr gkbiksFkÆe;k] 
uotkr gkbiksXykblhfe;k] vkSj le;iwoZrk Lrj III 
jsfVuksiSFkh tSls jksx fodflr gks ldrs gSaA  SGA 
laØfer cPpksa ds fy, lcls Mjkouk rks rc gksrk 
gS tc mUgsa ekSr dk lkeuk djuk iM+rk gSA cPpksa 
dk NksVk gksus dk eq[; dkj.k mudk fodkl esa 
o`f) de gksuk gksrk gSA mu cPpksa dks cjkcj ek=k 
esa v‚Dlhtu ;k iks"kd inkFkZ u feyus ds dkj.k 
muds vaxksa vkSj Årdksa dk fodkl ugÈ gks ikrk 
gSA varj&xHkkZ'k; o`f) vojksèk ¼IUGR½ ds :i 
esa tkuk tkus okyk ,d fodkj bu f'k'kqvksa esa ls 
dÃ dks çHkkfor djrk gSA ek¡ esa chekjh] IyslsaVk 
dh xaHkhj leL;k vkfn ds dkj.k] xHkkZoLFkk vkSj 
çlo ds nkSjku f'k'kqvksa vkSj ek¡ nksuksa dks thou 
ds tksf[keksa esa o`f) gksrh gS vkSj ml fLFkfr dks 
varj&xHkkZ'k; o`f) vojksèk ¼IUGR½ dgk tkrk 
gSA ;fn lgh fuxjkuh] le; ij fMyhojh vkSj 
çkjafHkd uotkr çcaèku fd;k tkrk gS] rks  SGA 
dh çlodkyhu #X.krk vkSj e`R;q nj ds tksf[ke 
dks de fd;k tk ldrk gSA

FGR ;k IUGR ,d ,slh fLFkfr gS ftlesa 
,d vtUek cPpk ¼Hkzw.k½ vis{kk ls NksVk gksrk gSA 
;wfuoÆlVh v‚Q jspsLVj esfMdy lsaVj esa çdkf'kr 
gsYFk ,ulkbDyksihfM;k ds vuqlkj] FGR dk çHkko 
cPps dh mez] lkFk gh vax Ård vkSj dksf'kdk 
fodkl ij Hkh fn[kkÃ nsrk gSA dHkh&dHkh ,slk 

gksrk gS fd FGR f'k'kqvksa esa dksÃ çHkko fn[kkÃ 
ugÈ nsrk gSA ekrkvksa esa FGR dk dkj.k 'kjkc dk 
lsou] èkweziku] de otu] vi;kZIr vkgkj ;k otu 
c<+uk gksrk gSA cPps esa FGR dk dkj.k laØe.k] 
tUe nks"k] ân; nks"k vkSj thu ;k xq.klw=ksa ds lkFk 
leL;k gksrk gSA

3- lEcafèkr dk;Z % 

xHkkZoLFkk ds nkSjku gksus okys tfVyrkvksa ds 
{ks= esa fofHkUu çdkj ds 'kksèk fd, x, gSaA xHkkZoLFkk 
ds nkSjku tfVyrkvksa ds iwokZuqeku ds fy, fofHkUu 
e'khu yÉux rduhdksa dk mi;ksx fd;k tkrk gSA 
2005 esa] dqN ys[kdksa ¼12½ us xHkkZoLFkk ds nkSjku 
small for gestational age ¼ SGA½ uked ,d 
egRoiw.kZ tfVyrkvksa ij çdk'k MkykA Hkzw.k dh 
tfVyrkvksa ds c<+rs tksf[ke ds dkj.k]  SGA Hkzw.k 
dks igpkuus dh vko';drk gSA ekr` dkjdksa vkSj 
tSo-HkkSfrd vkSj tSo jklk;fud ekdZjksa ds vkèkkj 
ij 11-13 lIrkg ds xHkZ esa] çhDysEifl;k ¼PE½ 
dh vuqifLFkfr esa  SGA ds iwokZuqeku ds fy, ,d 
e‚My cuk;k x;k Fkk ¼6½A Hkfo";ok.kh gsrq fy, x, 
ekinaMksa esa eq[; :i ls PAPP-A] ekr` fo'ks"krk,a] 
NT dh eksVkÃ vkSj β -hCG FksA bUgksaus fjxzs'ku 
,ukfyfll rduhd dk bLrseky fd;k FkkA

2011 esa dqN ys[kdksa ¼11½ us çhDysEifl;k dh 
vuqifLFkfr esa  SGA uotkr f'k'kq ds predictors 
dh [kkst dhA muds vuqlkj tSlk fd George 
Karagiannis us  2010 cryk;k Fkk ogh fçfMDVj 
ge bLrseky dj ldrs gSaA St. Louis City esa 
xHkZdkyhu vk;q oxZ ds fy, tUe vkSj e`R;q ds çek.k 
i= ls çkIr fjd‚MZ dk mi;ksx djds  SGA ls 
lacafèkr lkekftd] xfrfofèk vkSj 'kkjhfjd tksf[ke 
okys dkjdksa dks le>us ds fy, 2014 esa ,d xgu 
vè;;u fd;k x;k Fkk ¼14½A 2015 esa dqN ys[kdksa 
¼8½ us ,d isij çdkf'kr fd;k Fkk ftlesa SVM] 
RF] LR vkSj Sparse LR tSls fofHkUu e'khu 
yÉux rduhdksa ds chp rqyuk dh xÃ FkhA 
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2015 esa dqN ys[kdksa ¼17½ us  SGA uotkr 
f'k'kqvksa dh Hkfo";ok.kh ij è;ku dsafær fd;k] 
ftlesa çh&,DysEifl;k ¼PE½ dh vuqifLFkfr esa Hkzw.k 
ck;ksesfVªDl }kjk 30 ls 34 lIrkg esa LØhÇux dh 
xÃ FkhA ;gka fo'ys"k.k gsrq iSjkehVj ekr` dkjd] 
isV ifjfèk] flj ifjfèk dk z Score vkSj tka?k dh 
gìh dh yackÃ ;k vuqekfur Hkzw.k otu fy, x, 
FksA Hkzw.k dh vlkekU;rk ¼20½ dk irk yxkus ds 
fy, foèkh jkor }kjk leku ekinaMksa dk mi;ksx 
fd;k x;k FkkA  SGA dk vuqeku yxkus ds fy, 
eYVhohjscy y‚ftfLVd fjxzs'ku dk bLrseky fd;k 
x;k FkkA 

2018 esa dqN ys[kdksa ds }kjk ¼10½ sFlt-1@
PlGF ifjek.kkRed lacaèk dks tUe ds le;  SGA 
ds vuqeku ds fy, ekinaMksa ds :i esa bLrseky 
fd;k fd;k tkus okyk ekinaM cryk;k x;kA 
2019 esa Anca Ciobanu vkSj mudh Vhe us  SGA 
uotkr f'k'kqvksa ds iwokZuqeku ij è;ku dsafær fd;kA 
ikjaifjd –f"Vdks.k dh rqyuk esa rhljh frekgh ds 
nkSjku lksuksxzkQh Hkzw.k dh ck;ksesVªh }kjk lVhdrk 
ns[kh tkrh gS ¼1½A

 SGA dh Hkfo";ok.kh ds fy, fofHkUu dkjd 
ftEesnkj gSa ftuesa ekr` dkjd vkSj fodkl osx 
egRoiw.kZ Hkwfedk fuHkkrs gSaA ;fn ewY;kadu vkSj 
tUe ds chp dk varjky laf{kIr gS] rks  SGA dh 
Hkfo";ok.kh ds fy, lksuksxzkfQd x.kuk ;ksX; Hkkj 
dk çn'kZu mPpre gSA 2020 esa JING CHENG 
vkSj mudh Vhe us  SGA vkSj AGA late period 

f'k'kqvksa ds fy, vO;ä tksf[ke dkjdksa ds fo'ys"k.k 
ij çdk'k MkykA muds ¼9½ vuqlkj  SGA ds 
çlodkyhu tksf[ke dkjd vlkekU; xHkZuky] 
maternal pregnancy induced hypertension] 
xHkZdkyhu eèkqesg] xHkkZoLFkk ds nkSjku laØe.k vkSj 
varxZHkkZ'k;h ladV gSaA 2020 esa ¼15½ ekr` fo'ks"krkvksa 
vkSj dsl fgLVªh ls  SGA çHkkfor u, tUes f'k'kqvksa 
dh Hkfo";ok.kh ij è;ku dsafær djrs gSaA ;gk¡ çlo 
ds le; fu"kspu vk;q vkSj tUe&Hkkj Z- Ldksj oxZ 
eki dks fujarj pj ds :i esa ekuk tkrk gSA muds 
}kjk fd, x, fo'ys"k.k dk;Z ds vuqlkj]  SGA dh 
Hkfo";ok.kh esa çR;sd fu"kspu vk;q dk forj.k vkSj 
tUe&Hkkj Z- Ldksj 'kkfey gSA ,d e‚My fodflr 
fd;k x;k gS] ftlds Hkhrj çlo ds le; fdlh 
Hkh fof'k"V dV&v‚Q tsM&Ldksj vkSj fu"kspu vk;q 
ds tksf[ke dks js[kkafdr djus ds fy, ykxw fd;k 
tkrk gSA 

varj & xHkkZ'k; o`f) vojksèk ¼IUGR½ dh 
Hkfo";ok.kh djus ds fy, ck;ksekdZj dh leh{kk 
2013 esa dqN ys[kdksa ds }kjk dh xÃ Fkh vkSj 
çlwfr vkSj L=h jksx ¼3½ ds fy, ,d varjjk"Vªh; 
if=dk esa çdkf'kr gqÃ FkhA 2018 esa Preterm 
Infants Survival Assessment ¼PISA½ çsfMDVj 
ij ,d oSKkfud fjiksVZ ¼20½ çdkf'kr dh xÃ FkhA 
Association for the Advancement of Artificial 
Intelligence ¼21½ esa ,d isij çdkf'kr fd;k x;k 
Fkk ftlesa jSaMe QkjsLV] XGBoost] vkSj ykbV 
thch,e ,YxksfjFe 'kkfey Fks] blesa xHkkZofèk mez 
ds lkFk Hkzw.k ds otu dh Hkfo";ok.kh dh xÃ FkhA 

 Vscy 1% lkjka'k

Øekad isij dk  'kh"kZd o"kZ lkj
1. Abnormal fetal growth: 

intrauterine growth retardation, 
small for gestational age, large 
for gestational age 

2004 Hkzw.k ds fodkl ds fy, ftEesnkj dkjd ekr` 
vkdkj vkSj iks"k.k] ekr` jksx] ckgjh dkjd] vijk 
dkjd] Hkzw.k dkjd] cky LokLF; lacaèkh fopkj] 
uotkr tfVyrk,a gSaA
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2. Ultrasound Estimation of Fetal 
Weight by Artificial Neural 
network Using crown coccyx 
length 

2010 Hkzw.k ds otu ds vuqeku esa lqèkkj ds fy, 
Computerized artificial neural network  
fodflr fd;k x;kA Biparietal diameter 
(BPD), occipitofrontal diameter (OFD), 
abdominal circumference (AC), femur 
length (FL) vkSj crown coccyx length (CCL)
dks Hkzw.k ds otu dk vuqeku yxkus ds fy, ,d 
iSjkehVj ds :i esa bLrseky fd;k tk ldrk gSA

3. Novel biomarkers for 
predicting intrauterine growth 
restriction: a systematic 
review and meta-analysis

2013 IUGR  dh Hkfo";ok.kh ds fy, ck;ksekdZj ds :i 
esa ck;ksfQftdy iSjkehVj vkSj ekr` fo'ks"krk,a  
bLrseky fd;k tk ldrk gSA

4. Machine Learning for Fetal 
Growth Prediction

2018 Hkzw.k ds otu dh Hkfo";ok.kh linear vkSj 
quantile regression, random forests] 
Bayesian additive regression trees] vkSj 
generalized boosted models dk mi;ksx djds 
dh tk ldrh gSA

5. Feature Extraction using 
Convolution Neural Networks 
(CNN) and Deep Learning

2018 KNN] SVM] SOFTMAX, Fully Connected 
NN vkSj CNN tSls fofHkUu oxÊdj.k ,Yxksfjne 
dk mi;ksx fd;k x;k gS ftlesa Nfo oxÊdj.k ds 
fy, CNN 85-97% lVhdrk nsrk gSA

6. Machine-learning-based 
automatic identification of 
fetal abdominal circumference 
from ultrasound images

2018 CNN vkSj U-Net dk mi;ksx 2 D vYVªklkmaM 
MsVk ls Lopkfyr Hkzw.k ck;ksesVªh vuqeku ds fy, 
fofèk ds :i esa fd;k tk ldrk gSA

7- Ensemble Machine Learning 
for Estimating Fetal Weight at 
Varying Gestational Age

2019 çLrkfor Ensemble e‚My vU; ,dy e'khu 
yÉux e‚My dh rqyuk esa Hkzw.k ds tUe ds otu 
dh Hkfo";ok.kh csgrj djrk gSA Random Forest] 
XGBoost] vkSj LightGBM ,Yxksfjne ls ;qä 
Ensemble e‚My dk mi;ksx fd;k tkrk gSA

8. Deep learning for 
heterogeneous medical data 
analysis 

2019 Mhi yÉux VsDuksy‚th iwjh rjg ls vU; rduhd 
dks çfrLFkkfir ugÈ dj ldrh gS] ysfdu u, 
e‚My dks LFkkfir djus ds fy, Mhi yÉux vkSj 
ikjaifjd e‚My ds la;kstu dh [kkst djus dh 
vko';drk gSA
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9. Achieving accurate estimates 
of fetal gestational age and 
personalized predictions 
of fetal growth based on 
data from an international 
perspective cohort study: a 
population-based machine 
learning study

2020 vYVªklkmaM&O;qRiUu vkSj Hkzw.k ck;ksesfVªd MsVk 
dk mi;ksx djds xHkZdkyhu vk;q dk lVhd 
vuqeku yxkus ds fy, e'khu yÉux fodflr 
fd;k x;k gSA

4- çLrkfor i)fr % 

gekjs çLrkfor dk;Z cPpksa esa e`R;q nj vkSj #X.krk ds çeq[k dkj.kksa ds fy, e‚My ds fodkl ij 
vkèkkfjr gksaxsA xHkkZoLFkk ds nkSjku de otu okyk cPpk  Toyar tfVyrkvksa esa ls ,d gSA gekjk 'kksèk 
Hkkjrh; efgyk ds fy, Hkzw.k o`f) çfr'kksèk ¼FGR½ dh Hkfo";ok.kh ij vkèkkfjr gSA fp=% 1 gekjs çLrkfor 
dk;Z ds ç.kkyh dk;Z çokg dks n'kkZrk gSA

                

fp= 1% ç.kkyh dk;Z çokg

ç.kkyh dk;Z çokg dks pkj Hkkxksa esa oxÊ—r fd;k x;k gSA

d- vkadM+k vfèkxzg.k%

vkadM+k vfèkxzg.k ds fy,] vLirky esa LFkkfir ,si dk mi;ksx djds MsVk ,d= fd;k tk ldrk 
gSA ,si ds }kjk VsDLV QhplZ vkSj vYVªklksuksxzkfQd fp= dks ,df=r fd;k tk ldrk gSA ftl ,si ds 
ekè;e ls ge best vkSj VsDLV Qhpj ,d= djsaxs] og fp= 2 esa fn[kk;k x;k gSA
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fp= 2 % ,si ds }kjk vkadM+k vfèkxzg.k

1-  VsDLV QhplZ% VsDLV QhplZ esa ewy :i ls jksxh dh lkekU; tkudkjh] jksxh ds cPpksa dh 
tkudkjh] fj'rsnkjksa dh tkudkjh ¼jksxh ds firk i{k½] jä 'kkfey gksaxsA jksxh dh lkekU; 
tkudkjh esa uke] tUe frfFk] Çyx] eksckby uacj] irk] jä lewg] fookfgr @ vfookfgr] 
cPpksa dh la[;k] èkweziku djus dh vknrsa] eèkqesg] xHkkZoLFkk ds iwoZ otu] ÅapkÃ] oa'k] lkekftd 
vkÆFkd fLFkfr] xHkkZoLFkk esa otu c<+uk] ifr dh èkweziku dh fLFkfr vkSj ifr dk otu vkSj 
ÅapkÃ 'kkfey gSaA jksxh ds cPpksa dh tkudkjh esa fdlh Hkh fpfdRlk tfVyrkvksa] xHkkZoLFkk ds 
nkSjku tfVyrkvksa vkSj çlo vkSj xHkZikr dh tkudkjh ds nkSjku tfVyrk,a 'kkfey gSaA jä 
tkap QhplZ esa gheksXyksfcu gksrk gSA
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2-  Nfo QhplZ% bls vYVªklksuksxzkQh ls ,d= 
fd;k tk ldrk gSA ,d= dh xÃ QhplZ 
M‚iyj] ck;ksfQftdy çksQkby ¼BPP½] 
'kjkc] vuqekfur otu] QaMy ÅapkÃ] isV 
dh ifjfèk] uSnkfud otu vuqeku vkSj 
Hkzw.k pky gks ldrs gSaA

[k- MkVk çhç‚lsÇlx%

,fIyds'ku ds ekè;e ls MkVk ,d= fd, tkus 
ds ckn MkVk dks çhçkslsl djuk vko';d gSA blds 
fy, fuEufyf[kr Çcnq mi;ksxh gSaA

•  igys ls ekStwn MkVk dh la'kksfèkr çfr;ksa dks 
tksM+dj MkVk dh ek=k c<+kÃ tk ldrh gSA 
bl fofèk dks MkVk o`f) dgk tkrk gSA

•  'kwU; ekuksa dks laHkkyus ds fy, fofHkUu 
lekèkkuksa dks viuk;k tk ldrk gSA mlds 
fy, 'kwU; ekuksa dh txg ij [kkyh txg] 
ekè; ;k lacafèkr d‚ye esa eksM ds lkFk cny 
fn;k tkrk gS ;k fQj MkVk egRoiw.kZ ugÈ gS 
rks fjd‚MZ dks gVk fn;k tkrk gSA 

•  MsVklsV ds xqe ekuksa dks dqN ekuksa ds lkFk 
çfrLFkkfir fd;k tkrk gSA çfØ;k dks 
baI;wVs'ku dgk tkrk gSA

•  ekudhdj.k dh çfØ;k dks viuk;k tk ldrk 
gSA

•  v‚ÆMuy vkSj ukeek= Js.khc) pj dks çhçkslsl 
djus dh vko';drk gSA

x- Nfo dh QhplZ fu"d"kZ.k ds fy, 
d‚Uoksyq'ku U;wjy usVodZ ¼CNN½%

CNN Mhi U;wjy usVodZ dk ,d oxZ gS ftlesa 
bldk mi;ksx –'; dYiuk ds fo'ys"k.k ds fy, 
fd;k tkrk gSA jsxqyj U;wjy usVodZ vkSj CNN 
ds chp varj ;g gS fd CNN dh ijrsa 3 vk;keksa 
dh ÅapkÃ] xgjkÃ vkSj pkSM+kÃ gSA CNN esa ijrksa 
ds chp ,slk dksÃ fuHkZjrk ugÈ gS tSlk fd jsxqyj 

U;wjy usVodZ esa gksrk gSA CNN esa 2 çeq[k Hkkx 
gksrs gSa%

QhplZ fudklh%

;gk¡ QhplZ dks fudkyus ds fy, d‚Uoksyq'ku 
vkSj iwÇyx lapkyu dk Øe fd;k tkrk gSA gekjs 
dke esa] fudkyh xÃ Nfo QhplZ ds :i esa M‚iyj] 
ck;ksfQft+dy çksQ+kby] liquor vkSj vuqekfur 
otu gSaA

1½  d‚Uoksyq'ku% d‚Uoksyq'ku v‚ijs'ku dk 
mi;ksx djds Qhpj ,DlVªSD'ku esa ,d 
dusZy @ fQYVj okyh buiqV best yh 
tkrh gSA LØhu dh pkSM+kÃ dks doj djus 
ds ckn Åij ls FkksM+k uhps vkSj ck,a ls 
nk,a tkus okyh LØhu dks LdSu fd;k 
tkrk gSA dqy LØhu LdSu gksus rd ;g 
fofèk iqujko`fÙk gksrh gSA mnkgj.k ds 
fy,] buiqV Nfo vkSj fQ+YVj fuEukuqlkj 
fn[kkÃ nsrs gSa%

1 1 1 0 0

0 1 1 1 0

0 0 1 1 1

0 0 1 1 0

0 1 1 0 0
fp= 2 ¼v½% buiqV best

1 0 1

0 1 0

1 0 1
fp= 2 ¼c½% dusZy @ fQYVj

 bl ij f[kldus ij] fQ+YVj vius Lo;a 
ds ekuks dks Nfo ds vR;fèkd ekuks ds 
lkFk xq.kk djrk gS vkSj mu lHkh dks 
tksM+rh gS vkSj çR;sd vksojySi ds lkFk 
,d ewY; dks vkmViqV djrk gSA laiw.
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kZ dk;Z dk ,d mnkgj.k fp= esa fn[kk;k 
x;k gSA 

4 3 4

2 4 3

2 3 4
fp= 2 ¼l½% vkmViqV eSfVªDl

 vkmViqV dks jsfDVQkbM yhfu;j Q+aD'ku 
ds buiqV ds :i esa fn;k tkrk gS tks 
udkjkRed dks 'kwU; vkSj ldkjkRed 
ekuksa esa ifjoÆrr djrk gSA

2½  iwÇyx% iwÇyx ys;j] fudkys x, Qhpj 
ds LFkkfud vkdkj dks de djrk gSA nks 
çdkj dh iwÇyx miyCèk gS% eSDl iwÇyx 
vkSj vkSlr iwÇyxA

?k- oxÊdj.k%

;gka] bu fudkys x, Qhpj ds Åij ls] iwjh 
rjg ls tqM+h gqÃ ijrsa ,d DykflQk;fj;j ds :i 
esa dk;Z djsaxhA os bl ckr dh laHkkouk dks crk,axs 
fd ,YxksfjFe Nfo ij v‚CtsDV ds fy, bldh 
Hkfo";ok.kh djrk gSA

5- Hkfo";ok.kh ds fy, e'khu yÉux ,YxksfjFke%

fMlhtu Vªh ¼Decision Tree½] y‚ftfLVd 
fjxzs'ku ¼Logistic Regression½] jsaMe Q‚jsLV 
¼Random Forest½] liksVZ osDVj e'khu ¼Support 
Vector Machine½  tSls dÃ e'khu yÉux ,Yxksfjne 
gSa tks Hkzw.k ds fodkl eanrk dh Hkfo";ok.kh djus ds 
fy, miyCèk gSaA fMlhtu Vªh MsVk ekbÇux dh ,d 
fofèk gS ftldk mi;ksx dÃ dksofj,V ds vkèkkj 
ij oxÊdj.k ds fy, fd;k tkrk gSA bldk mi;ksx 
y{; pj Hkfo";ok.kh ,YxksfjFe ds fodkl ds fy, 
fd;k tkrk gSA liksVZ osDVj e'khu oxÊdj.k vkSj 
çfrxeu ds vè;;u ds fy, mi;ksx dh tkus 

okyh i;Zos{k.k lh[kus ds fy, ,d –f"Vdks.k gSA 
SVM dk mís'; N - dimensional space ¼ N = 
QhplZ dh la[;k½ esa vR;fèkd ekÆtu okys hyper 
plane dk fujh{k.k djuk gS tks MsVk Çcnqvksa dks 
oxÊ—r djrk gSA jsaMe Q‚jsLV ;k jsaMe fMlhtu 
Q‚jsLV ,d ,alsacy DyklhQk;j gS tks fMlhtu 
Vªh ,YxksfjFke dks csrjrhc <ax ls bLrseky djrk 
gSA y‚ftfLVd fjxzs'ku ¼LR½ dqN ?kVuk ;k oxZ 
ds laHkkfor e‚My ij vkèkkfjr gS] tSls fd foQy 
@ ikl] gkj @ thr] chekj @ LoLFk ;k e`r @ 
thforA

6- fu"d"kZ%

Hkzw.k ds fodkl eanrk ds iwokZuqeku ds :i 
esa fofHkUu dkjdksa tSls ekr` dkjd] ck;ksfQftdy 
vkSj tSfod ekdZj dks fy;k tkrk gSA ;s iSjkehVj 
VsDLV vkSj Nfo;ksa ds :i esa gks ldrs gSaA Mhi 
yÉux rduhd tSls dUo‚Y;w'ku U;wjy usVodZ dk 
mi;ksx fd;k tkrk gS ftlesa Nfo oxÊdj.k esa cM+s 
vuqç;ksx gksrs gSaA FGR dh Hkfo";ok.kh ds fy, 
e'khu yÉux dk Hkh mi;ksx fd;k tk ldrk gSA 

bl leh{kk i= ls çLrkfor fd;k tkrk gS 
fd FGR dh Hkfo";ok.kh ds fy, VsDLV vkSj best 
QhplZ dk bLrseky fd;k tk ldrk gS ftlesa 
dUo‚Y;w'ku U;wjy usVodZ ¼CNN½  dk bLrseky 
dj vYVªklksuksxzkQh ls best QhplZ m)j.k fd;k 
tk ldrk gSA blds i'pkr VsDLV QhplZ vkSj 
best QhplZ dks feykdj ,d u;k Qhpj rS;kj 
dj Hkzw.k o`f) çfr'kksèk dh Hkfo";ok.kh ds fy, cgqr 
lkjs e'khu yÉux ,YxksfjFe ¼Machine Learning 
Algorithm½ tSls fMlhtu Vªh ¼Decision Tree½] 
y‚ftfLVd fjxzs'ku ¼Logistic Regression½] jsaMe 
Q‚jsLV ¼Random Forest½] liksVZ osDVj e'khu 
¼Support Vector Machine½ dk bLrseky fd;k 
tk ldrk gSA



38

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ%19] vad 4] vDVwcj&fnlEcj] 2021

7- çeq[k 'kCnksa dh rkfydk % 

Technical Terms 
¼English½

rduhdh 'kCn ¼Çgnh½

Classification oxÊdj.k
Convolution Neural 
Network

dUo‚Y;w'ku U;wjy 
usVodZ

Data Acquisition vkadM+k vfèkxzg.k
Fetal Growth     
Retardation

Hkzw.k ds fodkl eanrk

Logistic Regression y‚ftfLVd fjxzs'ku
Machine Learning 
Algorithm

e'khu yÉux ,YxksfjFe

Random Forest jsaMe Q‚jsLV
Support Vector 
Machine
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Hkkjrh; ijek.kq dk;ZØe ds tud M‚ gkseh tgkaxhj HkkHkk  
¼30 väwcj] 1909 & 24 tuojh] 1966½

Hkkjrh; ijek.kq dk;ZØeksa dks foÜo ds mUur vkSj lQy ijek.kq dk;ZØeksa esa 'kqekj djus vkSj ijek.kq 
'kfä&laiUu jk"Vªksa dh vfxze iafä esa [kM+k djus dk Js; tkrk gS Hkkjrh; ijek.kq dk;ZØe ds tud M‚ gkseh tgkaxhj 
HkkHkk dksA  M‚ gkseh tgkaxhj HkkHkk ;kuh ijek.kq HkkSfrdh foKku dk ,slk pedrk flrkjk] ftldk uke lqurs gh 
gj Hkkjroklh dk lhuk xoZ ls pkSM+k gks tkrk gSA M‚ gkseh tgkaxhj HkkHkk gh og 'k[l Fks] ftUgksaus Hkkjr ds ijek.kq  
ÅtkZ dk;ZØe dh dYiuk dh] vkSj Hkkjr dks ijek.kq 'kfä lEiUu rFkk oSKkfud vuqlaèkku ds {ks= esa vxzlj gksus 
dk ekxZ ç'kLr fd;kA eqëh Hkj oSKkfudksa dh lgk;rk ls ijek.kq {ks= esa vuqlaèkku dk dk;Z 'kq: djus okys M‚ HkkHkk 
us le; ls igys gh ijek.kq ÅtkZ dh {kerk vkSj vyx&vyx {ks=ksa esa mlds mi;ksx dh laHkkoukvksa dh ifjdYiuk 
dj yh FkhA ;gh otg gS fd mUgsa ÞHkkjrh; ijek.kq ÅtkZ dk;ZØe dk tudß dgk tkrk gSA

gkseh HkkHkk dh çkjafHkd f'k{kk eqacÃ esa gqÃA lky 1927 esa gkseh HkkHkk vkxs dh i<+kÃ ds fy, baXySaM pys x, vkSj 
ogka mUgksaus dSafczt foÜofo|ky; ls eSdsfudy bathfu;Çjx dh ijh{kk ikl dhA lky 1934 esa dSfEczt foÜofo|ky; 
ls mUgksaus M‚DVjsV dh mikfèk gkfly dhA HkkHkk us teZuh esa d‚fLed fdj.kksa dk vè;;u fd;k vkSj mu ij vusd 
ç;ksx Hkh fd,A o"kZ 1933 esa HkkHkk us viuk fjlpZ isij Þn vCt‚osZ'ku v‚Q d‚fLed jsfM,'kuß 'kh"kZd ls tek fd;kA 
blesa mUgksaus d‚fLed fdj.kksa dh vo'kks"kd vkSj bysDVª‚u mRiUu djus dh {kerkvksa dks çnÆ'kr fd;kA bl 'kksèk 
i= ds fy, mUgsa lky 1934 esa ^vkbtSd U;wVu LVwMsaVf'ki* Hkh feyhA M‚ HkkHkk viuh f'k{kk iwjh djus ds ckn lky 
1939 esa Hkkjr ykSV vk,A Hkkjr vkus ds ckn og csaxyq# ds bafM;u baLVhVîwV v‚Q lkbal ls tqM+ x,] vkSj lky 
1940 esa jhMj ds in ij fu;qä gq,A bafM;u baLVhVîwV v‚Q lkbal esa mUgksaus d‚fLed fdj.kksa dh [kkst ds fy, 
,d vyx foHkkx dh LFkkiuk dhA d‚fLed fdj.kksa ij mudh [kkst ds pyrs mUgsa fo'ks"k [;kfr feyh] vkSj mUgsa 
lky 1941 esa j‚;y lkslkbVh dk lnL; pqu fy;k x;kA 

('ks"k i`"B 55 ij ..........  ) 
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ikuh esa Hkkjh èkkrqvksa dh fo"kkärk de djus esa iknidhysVlZ dh {kerk 
dk vkdyu

Assessing the Potential of Phytochelators in  
Reducing Heavy Metal Water Poisoning
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lkjka'k %

c<+rh tula[;k gsrq —f"k mit dh fujUrj c<+ jgh ekaxksa dks iwjk djus ds fy,] vkS|ksxhdj.k] 
'kgjhdj.k us urhtru nqHkkZX;o'k çR;sd lalkèku esa fo"kkä inkFkZ mRiUu rFkk eqä fd;s gSaA fo"kkä ,oa 
çnwf"kr ty ds tSo&mipkj.k ds fy, tSo 'kks"k.k dks vR;fèkd çHkkoh] dq'ky] vkÆFkd :i ls O;ogkfjd  
vkSj i;kZoj.k ds vuqdwy i)fr ekuk x;k gSA orZeku vè;;u esa èkfu;k ¼Coriander sativum½] esaFkk 
¼Mentha piperita½ vkSj xsgwa&?kkl ¼Thinopyrum intermedium½ dks budh mPp èkkrq ckè;dkjh {kerk ds 
dkj.k bu ls mipkfjr ikuh esa Øksfe;e (Cr)] eSaxuht (Mn)] dksckYV (Co)] fudy (Ni)] rkack (Cu)] 
tLrk (Zn)] dSMfe;e (Cd) vkSj lhlk (Pb) dh ek=k dk vkadyu djus ds fy, vkÃlhih&,e,l 
¼ekl LisDVªksLdksih@MASS-SPECTROSCOPY½ rduhd ds }kjk çR;sd dh nks fHkUu ek=kvksa ¼0-1 
xzke vkSj 1-0 xzke ½ ds lkFk ç;ksx fd;k x;k gSA Hkkjh èkkrqvksa ds çfr'kr vo'kks"k.k dk vuqØe.k 
èkfu;k }kjk Mn>Co>Cr>Zn>Cd>Ni>Cu] esaFkk }kjk Mn>Ni>Pb>Cu>Co>Cd>Zn vkSj xsgwa&?kkl  
}kjk Mn>Cr>Zn>Co>Cd>Ni ik;k x;kA orZeku vè;;u ls ;g fu"d"kZ fudyrk gS fd iknidhysVlZ 
dh dkSu&lh çHkkoh ek=k iknimipkjhdj.k rduhd ds :i esa ykxw dh tk ldrh gSA

Abstract: 
To meet the ever increasing demands of agricultural produce for growing human population, 

consequent industrialization, urbanization have led to unfortunate generation and release of 
toxicants in every resource. For bioremediation of contaminated waters, biosorption is proved to be 
highly effective, efficient, economically viable and environmental friendly methodology. Owing 
to their high metal binding capacity, present studies were carried to investigate the Chromium 
(Cr), Manganese (Mn), Cobalt (Co), Nickle (Ni), Copper (Cu), Zinc (Zn), Cadmium (Cd) and 
Lead (Pb) contents in waters treated with two doses of each of coriander (Coriander sativum), 
peppermint (Mentha piperita) and wheatgrass (Thinopyrum intermedium) by employing ICP&MS 
(Mass Spectroscopy). Percentage absorption of heavy metals by coriander followed the trend 
Mn>Co>Cr>Zn>Cd>Ni>Cu, for peppermint Mn>Ni>Pb>Cu>Co>Cr>Cd>Zn and for wheatgrass 
Mn>Cr>Zn>Co>Cd> Ni. The study also concluded an effective dose of phyto-chelators for 
implementing it as an integrated phytoremediation technology.

eq[; 'kCn % tSo ek=k] tSo mipkj] tSo 'kks"k.k] Hkkjh èkkrq] iknimipkjhdj.k] iknidhysVjA
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1- çLrkouk %

[kk| J`a[kyk ds çR;sd iks"k.k Lrj ij Hkkjh 
èkkrqvksa dk ikuh esa tSo lap; gksrk gS ftlls ty 
lanwf"kr gks tkrk gSA ikuh esa c<rh gqÃ Hkkjh èkkrq 
dh ek=k] nqfu;k Hkj ds i;kZoj.k ds fy, ,d 
vke [krjk cu pqdh  gSA;g Hkkjh èkkrq lanw"k.k] 
[kk| J`a[kyk ds 'kh"kZ ij fo|eku lewph ekuo 
tkfr ds fy, LokLF; lEcafèkr gkfu mRiUu djrk 
gSA ;g çnw"k.k çk—frd vkSj ekuotfur lzksrksa ls 
iSnk gks ldrk gSA ekuotfur lzksrksa ls mRiUu 
çnw"k.k] vfèkd egRoiw.kZ gS vkSj Çprk dk eq[; 
fo"k; gSA ekuotfur lanw"k.k dÃ dkj.kksa ls gks 
ldrk gS tSls fd [kuu] vkS|ksfxd xfrfofèk;k¡] 
;krk;kr] jklk;fud moZjdksa dk vaèkkèkqaèk vkSj 
vi;kZIr mi;ksx vkSj dhpM+ ey dk la'kksèkuA 
orZeku ty&'kqf)dj.k {kerk;sa i;kZIr ugÈ gSa rFkk 
dsoy 60% vkS|ksfxd vif'k"V ty dk mipkj 
fd;k tkrk gS tcfd 26% ?kjsyw vif'k"V ty dk 
mipkj fd;k tkrk gS ¼1½A Hkkjh èkkrq tSls dSMfe;e 
(Cd)] rkack (Cu)] lhlk (Pb)] ikjk (Hg)] fudy 
(Ni) vkSj tLrk (Zn) çeq[k Hkkjh èkkrq gSa tks 
çnw"kd ekus x, gSa vkSj tks vU; thou :iksa ds 
fy, Hkh [krjk iSnk dj ldrs gSaA vklsZfud (As)] 
lhlk (Pb)] dSMfe;e (Cd) vkSj ikjk (Hg) tSls 
rRoksa dk vfr lw{eLrj esa Hkh 'kjhj esa ços'k djuk 
vlqjf{kr ekuk x;k gSA ekuo 'kjhj esa bu Hkkjh 
èkkrqvksa dh vko';drk ugÈ gS]ysfdu i;kZoj.k esa 
budh c<+rh gqÃ lkaærk gekjh Çprk dk çeq[k 
fo"k; cu pqdk gSA buds dSalj dkjd xq.kksa] tSo 
lap; ,oa tSo voØe.k uk gks ikus ds dkj.k 
budk ekuo LokLF; ij foijhr çHkko iM+rk tk 
jgk gSA 'kjhj esa Hkkjh èkkrqvksa dh vR;fèkd ek=k 
ls ls'ySf"ed tyu ¼mucosal irritation½] O;kid 
dksf'kdk {kfr ¼extensive cell damage½] ;—r vkSj 

xqnsZ ds ifjxfyr ifjorZu ¼necrotic changes½] 
dsaæh; raf=dk ra= dh leL;k;sa] volkn vkSj isV o 
vkar dh tyu tSlh leL;k;sa mRiUu gks ldrÈ gSaA 

vius vR;fèkd fo"kSys xq.kksa ds fy, tkuh tkus 
okyh ;g Hkkjh èkkrq,a tyh; ikfjfLFkfrd ra= ds 
fy, ,d v–'; ysfdu xaHkhj [krjk iSnk djrh gSaA 
Hkkjh èkkrqvksa esa viuh vyx ?kqyu'khyrk dh {kerk  
gksrh gS] ysfdu ;g ikSèkksa }kjk lafpr dh tk ldrh 
gS ¼2½A lfCt;ksa vkSj Qlyksa esa Hkkjh èkkrqvksa dk 
lap; u dsoy ,d cM+s [krjs dk dkj.k cu ldrk 
gS] cfYd dqN fof'k"V ikSèkksa dh çtkfr;ksa dk [ksrh 
esa ç;ksx dj ds feVVh ls Hkkjh èkkrqvksa dks gVkus 
dh laHkkouk Hkh n'kkZrk gS ¼3½A bl rduhd dks 
ikni mipkjhdj.k ¼phyto-remediation½ ds uke 
ls tkuk tkrk gSA ikni mipkjhdj.k nwf"kr feêh 
dk fo"kgj.k djus ds fy, ,d çHkkoh rduhd gSA 
ç—fr esa nwf"kr ty ls fo"kkä èkkrqvksa dk viektZu 
djus dh vPNh {kerk gSA 

i;kZoj.k esa mudk fo?kVu] vkSj lap; çR;{k ;k 
vçR;{k ekuo xfrfofèk;ksa dk gh ifj.kke gS ftlesa 
c<+rk gqvk vkS|ksfxdhdj.k vkSj 'kgjhdj.k çeq[k gSa 
¼4½A Mn, Cu, Zn, Co, Mo vkSj Fe dh vR;fèkd 
ek=k dks fo"kkä ekuk tkrk gS o mudk tSo lap;] 
yEcs le; rd pyus okyh chekfj;ksa vkSj ekSr 
dk çeq[k dkj.k Hkh curk gS ¼5½A vif'k"V ty 
dks fcuk mipkj.k fd;s ÇlpkÃ gsrq mi;ksx ugÈ 
djuk pkfg, ,oa [kk| J`a[kyk esa Hkkjh èkkrqvksa dh 
fu;fer fuxjkuh djuh pkfg, ¼6½A vif'k"V ty 
ls Hkkjh èkkrqvksa  dks gVkus ds rjhdksa dks fodflr 
djuk] i;kZoj.k oSKkfudksa dk egRoiw.kZ m)s'; gS 
¼7½A egaxh 'kqf) fu"d"kZ.k çfØ;kvksa ds gkfudkjd 
çHkkoksa dks è;ku esa j[krs gq,] ,d oSdfYid  
i)fr dks viuk;k tkuk pkfg, ftlesa de ykxr] 
jklk;fud vkSj tSfod dhpM+ ds U;wure mRiknu 
ds lkFk mPp n{krk gksA fofHkUu tSfod lkexzh 
dh èkkrq ckè;dkjh {kerkvksa dk mi;ksx djds 
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tgjhys èkkrqvksa dks vif'k"V ty ls fudkyus dh 
rduhd dks tSo'kks"k.k ¼Biosorption½ dgrs gS ¼8½A 
blfy, tSo'kks"k.k èkkrq ds vk;uksa dks nwf"kr feJ.k 
ls fudkyus esa cgqr çHkkoh lkfcr gksrk gSA okLro 
esa tSo 'kks"k.k dks gh ikni mipkjhdj.k ¼phyto 
remediation½ dk nwljk :i ekuk tkrk gSA 

jkst+ejkZ dh ft+Unxh esa èkfu;k] esaFkk vkSj 
xsgwa&?kkl fu;fer :i ls gj jlksÃ esa ik, tkrs 
gSaA bUgsa nqfu;k ds dÃ fgLlksa esa vklkuh ls mxk;k 
tk ldrk gS vkSj çHkkoh :i ls tSo 'kks"k.k lkexzh 
cukus ds fy, cM+h ek=k esa miyCèk Hkh djk;k 
tk ldrk gSA dkcksZfDtfyd lewgksa ¼carboxylic 
groups½ vkSj fyXukslsyqyksfld ¼Ligno-cellulosic½ 
vkfn  rRoksa ls Hkjiwj gksus dh otg ls bu —f"k 
vif'k"Vksa esa èkkrqvksa ds vo'kks"k.k dh {kerk gksrh 
gS ¼9]10½A bu ;kSfxdksa ls Hkjiwj èkfu;k] esaFkk vkSj 
xsgwa&?kkl dks orZeku 'kksèk dk;Z es bLrseky fd;k 
x;kA mudh èkkrq lap; esa n{krk dk vkdyu 
nwf"kr ikuh ls fo"kkä Hkkjh èkkrqvksa dks gVkus ds 
fy, fd;k x;kA èkfu;k] esaFkk vkSj xsgwa&?kkl çR;sd 
dh nks fHkUu ek=kvksa 0-1 xzke vkSj 1-0 xzke }kjk 
mipkfjr ikuh esa Øksfe;e (Cr)] eSaxuht (Mn)] 
dksckYV (Co)] fudy (Ni)] rkack (Cu)] tLrk 
(Zn)] dSMfe;e (Cd) vkSj lhlk (Pb) dh ek=k 
dk vkadyu fd;k x;kA ;s lHkh iknidhysVj 
¼phyochelators½ vklkuh ls miyCèk gSa vkSj dÃ 
yksxksa dks bUgsa mxkus dk vuqHko gksrk gSA fo'ks"k 
ckr ;g gS fd ;g nSfud vkèkkj ij ?kjksa  es 
bLrseky Hkh fd;s tkrs gSaA

2- lkexzh vkSj fØ;kfofèk %

iwjh çfØ;k dks pkj pj.kksa esa foHkkftr fd;k 
x;k% ¼1½ ikSèkksa dks mxkuk ¼2½ tSo ek=k ds ikmMj 
dh rS;kjh] ¼3½ nwf"kr ikuh ds uewuksa ds ijh{k.k dh 
rS;kjh vkSj ¼4½ okLrfod ç;ksxA

2-1 ikSèkksa dks mxkuk%

xsgwa&?kkl ds chtksa dks Nyuh esa Mky dj lkQ+ 
ikuh ls èkks;k x;kA bl çfØ;k esa dhVuk'kd& 
eqä chtksa  dk ç;ksx fd;k x;k FkkA chtksa 
dks fHkxksus ds fy, lkQ+ ikuh mi;ksx fd;kA  
fHkxksus ls vadqj.k dh çfØ;k vklkuh ls gks 
tkrh gSA  tSfod [kkn dh nks ls rhu bap 
eksrh ijr dks Vªs ds vanj fcNk dj] dqN nwjh 
ij bu chtksa dks cks;k x;kA chtksa dk jksi.k 
leku :i ls vkSj gyds ikuh ds fNM+dko ds 
lkFk fd;k x;kA  chtksa ds vadqj.k gksus rd Vªs 
dks gyds flä v[kckjksa dh ijr ls <d fn;k 
x;k Fkk rkfd vanj ueh jg ldsA  vadqj.k 
ds ckn xsgwa &?kkl dks 9 ls 10 fnuksa ds le; 
ij dkV fy;k x;k FkkA èkfu;k Hkh blh rjg 
chtksa ls mxk;k x;k Fkk tcfd esaFkk dks mxkus 
ds fy, rus dks dkV dj bLrseky fd;k x;kA 
tM+ksa ds lkFk vadqfjr ikSèkksa dks12&13 fnuksa 
rd mxkus ds ckn mudh dVkÃ dh xÃA

2-2 tSo ek=k dk ikmMj cukuk%

èkfu;k] esaFkk vkSj xsgwa ?kkl dks tSfod feVVh 
esa mxkus ds ckn bldks èkkrq eqä ikuh ls 
lÈpk x;kA bu lc tSo ek=k dks c<+ tkus ij 
dkVk x;kA dVkÃ ds ckn bls fovk;uh—r 
¼deionized½ ty ls vPNh çdkj ls èkks;k 
x;kA fQj bls 60 fMxzh lsfYl;l (oC) ij 2 
ls 4 ?kaVs ds fy, vksou esa lq[kk;k x;kA lw[kus 
ij çkIr buds ikmMj dks tSo 'kks"k.k lkexzh 
ds :i esa mi;ksx djus ds fy, bUgsa vyx 
vyx laxzghr dj fy;k x;k FkkA

2-3 Hkkjh èkkrq ifj{k.k ds fy, ?kksy dh rS;kjh%

fo'ys"k.kkRed Js.kh ds fuEufyf[kr jlk;uksa dk 
mi;ksx ?kksy cukus esa fd;k x;k] K2Cr2O7, 
MnSO4, CoSO4.7H2O, NiSO4.7H2O, 
CuSO4.7H2O, ZnSO4.7H2O, Zn 
(CH3COO)2.2H2O, Cd (NO3) 2.4H2O   vkSj 
Pb(C2H3O2)2 A
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 bu jlk;uksa dks Øe'k% Øksfe;e (Cr)] eSaxuht 
(Mn)] dksckYV (Co)] fudy (Ni)] rkack (Cu)] 
tLrk (Zn)] dSMfe;e (Cd) vkSj lhlk (Pb) 
çkIr djus ds fy, vklqr ty esa ?kksyk x;kA 
bl çdkj rS;kj èkkrq;qä ?kksyksa dk mi;ksx 
tSo ek=k ds }kjk tSo 'kks"k.k dh {kerk dks 
tkuus ds fy, fofHkUu ç;ksxksa esa fd;k x;k 
¼11½A ?kksy dh lkaærk dk ewY;kadu vkÃlhih 
,e,l ¼ICP-MS½ rduhd }kjk fd;kA 

2-4 okLrfod ç;ksx%

tSo ek=k dk Hkkjh èkkrq ds ikuh ds ?kksy 
ds lkFk Å"ek;u 30 fMxzh lsfYl;l (oC) 
rkieku ij 6 ?kaVs ds fy, fd;k x;kA fQj 
bls eè;e vkdkj ds fQYVj isij ¼Whatman 
Paper 125 feeh Ø½ vkSj var esa 0-22 ekbØksu 
flÇjt fQYVj ¼Syringe Filter½ ds ekè;e ls 
Nkuk x;kA vkÃlhih&,e,l eki] Lopkfyr 
DokMªksiksy ,fxysaV 7900 vkÃlhih&,e,l 
¼automated quadrupole Agilent 7900 ICP-
MS½ ds mi;ksx }kjk fd;k x;k FkkA midj.k 
dk buiqV oksYVst 200&240 oksYV] 30 ,fEi;j 
vkSj 50@60 gV~tZ ij j[kk x;kA BUMs ikuh 
dk çokg 5 yhVj çfr feuV] rkieku 15&40 
fMxzh lsfYl;l (oC) vkSj ncko 230&400 
fdyks ikLdy ¼KPa½ cuk dj j[kk FkkA 10&12 
feyhyhVj çfr feuV lgk;d xSl çokg] 20 
yhVj çfr feuV 'khryd xSl dk çokg vkSj 
0-2 feyhyhVj çfr feuV dk uscqykbtj çokg 
cuk, j[kk x;k FkkA va'kkadu ¼Calibration½ 
ds fy,] 10] 50] 100] 250] 500] 1000] 1500 
vkSj 2000 ihihch ¼ppb½ ds ekud feJ.k rS;kj 
fd, x, FksA lHkh feJ.kksa dh rS;kjh ds fy, 
fovk;uh—r ¼deionized½ ikuh dk mi;ksx 
fd;k x;k FkkA lHkh feJ.kksa dh rS;kjh ds fy, 
mi;ksx fd, tkus okys inkFkZ mPp fo'ys"k.
kkRed 'kq)rk ds FksA lHkh uewuksa dks vidsafæ= 

¼centrifuge½] fuLianu ¼filter½ fd;k x;k vkSj 
vkÃ lh ih 'khf'k;ksa esa LFkkukarfjr fd;k x;kA 
blds mijkar vkÃ lh ih&,e ,l rduhd 
}kjk budks pyk;k x;kA lehdj.k ds fy, 
fuEufyf[kr x.kuk dk mi;ksx fd;k x;k Fkk%

100& ¼Ce / Ck x 100½ ¾ X

tgk¡] Ce dh x.kuk ekè; çk;ksfxd èkkrq lkaærk 
¼mean experimental metal concentration½ 
¼tSo ek=k mipkj ds ckn ICP ds ekè;e 
ls fuèkkZfjr½ gS] Ck tSo ek=k tksM+ ds fcuk 
Kkr èkkrq ,dkxzrk gS ¼èkkrq fu;a=.k uewuksa esa 
fuèkkZfjr ewY; ls esy [kkrh gS½ vkSj X fudkys 
x, èkkrq dk çfr'kr gSArRoksa ds chp lacaèk 
dk vkdyu djus vkSj rRo mRFkku çfØ;k 
esa csgrj var–Zf"V nsus ds fy, çk;ksfxd MsVk 
ij lglacaèk fo'ys"k.k ¼Correlation analysis½ 
ykxw fd;k x;k FkkA

3- ifj.kke vkSj ifjppkZ % 

bl vè;;u esa èkfu;k] esaFkk vkSj xsgwa ?kkl 
ds tSo ek=k }kjk Øksfe;e (Cr)] eSaxuht (Mn)] 
dksckYV (Co)] fudy (Ni)] rkack (Cu)] tLrk 
(Zn)] dSMfe;e (Cd) vkSj lhlk (Pb) dk tSo 
'kks"k.k fd;k x;kA èkkrq vk;uksa ds fy, bu rhu 
tM+h cwfV;ksa ds tSo ek=k dh ckè;dkjh {kerk 
dks dkcksZfDtfyd ,flM lewgksa (COOH) vkSj 
gkbMª‚fDly lewgksa (OH) dh mPp ek=k dh 
mifLFkfr ds fy, ftEesnkj Bgjk;k tkrk gS] tgka 
ls ;g èkkrq gkbMªkstu vk;u fofue; dj ldrs gSaA 
ifj.kkeksa ls ;g Li"V gS fd çR;sd ikSèks ds 1-0 xzke 
tSo ek=k ls foy;u ls fo"kkä rRoksa dks gVkus dk 
çfr'kr mlh ikSèks ds 0-1 xzke dh rqyuk esa dkQh 
vfèkd gS] ftlls ladsr feyrk gS fd foy;u esa 
fo"kSys rRoksa dh leku lkaærk ¼5 ihih,e½ dks gVkus 
ds fy, 0-1 xzke ls vfèkd mfpr ek=k 1-0 xzke gS 
¼fp= 1&4½A 
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lHkh vkB fo"kkä rRoksa ds fy, vkSlr eku 
fp=& 4 esa çLrqr fd, x, gSaA Cr dh ek=k 
xsgwa&?kkl esa 76-4% ,oa èkfu;k vkSj esaFkk esa 33% 
vkSj 6% çkIr gqÃA vr% Cr vo'kks"k.k ds fy, 
xsgwa&?kkl dh mPpre n{krk dh iqf"V gksrh gSA Mn 
ds fy,] lcls vfèkd ek=k xsgwa&?kkl ¼99-5%½ esa 
ikÃ xÃA èkfu;k ¼69%½ vkSj esaFkk ¼20%½ esa bldh 
ek=k de çkIr gqÃA vr% Mn vo'kks"k.k ds fy, 
Hkh xsgwa&?kkl dh mPpre n{krk dh iqf"V gksrh gSA 
Co ds vo'kks"k.k ds fy,] xsgwa ?kkl ¼45-9%½ dks] 
èkfu;k ¼43%½ vkSj esaFkk ¼9-3%½ dh rqyuk esa lcls 
vfèkd dq'ky ik;k x;kA Ni ds vo'kks"k.k ds fy,] 
esaFkk ¼15-9%½ vkSj èkfu;k ¼10-6%½ dh rqyuk esa] 
xsgwa ?kkl dks lcls çHkkoh ¼28-7%½ ik;k x;kA Cu 
vo'kks"k.k ds fy,] esaFkk ¼9-7%½ dks xsgwa ?kkl ¼5-
8%½ vkSj èkfu;k ¼1-6%½ dh rqyuk esa lcls çHkkoh 
ik;k x;kA Zn ds vo'kks"k.k ds fy,] xsgwa ?kkl 
¼61-3%½ dks èkfu;k ¼18-7%½ vkSj esaFkk ¼1-0%½ ls 
vfèkd dq'ky ik;k x;kA

fp= 1- èkfu;k esa Hkkjh èkkrqvksa dk çfr'kr vo'kks"k.kA

fp= 2- esaFkk esa Hkkjh èkkrqvksa dk çfr'kr vo'kks"k.kA

 fp= 3- xsgwa ?kkl esa Hkkjh èkkrqvksa dk çfr'kr 
vo'kks"k.kA

Cd dk vo'kks"k.k xsgwa ?kkl esa 41-1%] èkfu;k 
esa 16% vkSj esaFkk esa 4-8% ik;k x;kA dsoy esaFkk 
gh Pb ¼13%½ dks vo'kksf"kr djus esa l{ke Fkk] 
tcfd èkfu;k vkSj xsgwa&?kkl dk Pb ds vo'kks"k.k 
esa dksÃ ;ksxnku ugÈ ik;k x;kA 
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xsgwa ?kkl }kjk Fkksfj;e (Th) vkSj ;wjsfu;e 
(U)] tSls jsfM;ksèkeÊ rRoksa dks lafpr djus dh 
tkudkjh Hkh çkIr gSA xsgwa&?kkl ds vykok cktjk 
esa Hkkjh èkkrq ds lap; dh Hkh tkudkjh çkIr gSA iwoZ 
esa fd;s x;s 'kksèk dk;ks± es ;g Kkr gqvk gS fd eôk 
¼Zea mays½ es yksgk (Fe)] eSaxuht (Mn)  ,oa rkack 
(Cu) dks lap; djus dh {kerk gSA blds vrfjä 
tÃ ¼Avena sativa½] tkS ¼Hordeum vulgare½] vkSj 
ljlksa ¼Brassica juncea½ es Hkh tLrk (Zn) ds 
lap; dh Hkh tkudkjh çkIr gSA esFkh] dkyk t+hjk 
vkSj vtokbu esa Hkh ;g xq.k gksrs gSaA

vjÇcn dqekj vkSj lhek ¼2016½ }kjk fd, 
x, ,d vè;;u esa] tc èkfu;k dks vif'k"V 
ty ls Çlfpr fd;k x;k rks Hkkjh èkkrqvksa ds 
lap; dh lhek dSMfe;e (Cd) ds fy, 0-58&1-
47 feyhxzke @ fdyksxzke] lhlk (Pb) ds fy, 
1-2&5-0 feyhxzke @ fdyksxzke] tLrk (Zn) ds 
fy, 41-2&70-2 feyhxzke@ fdyksxzke] rkack (Cu) 
ds fy, 3-8&8-8 feyhxzke @ fdyksxzke] Øksfe;e 
(Cr) ds fy, 1-35&2-38 feyhxzke @ fdyksxzke 
vkSj fudy (Ni) ds fy, 2-4&4-5 feyhxzke @ 
fdyksxzke çkIr gqÃ Fkh ¼6½A mUgksaus vif'k"V ty ls 
Çlfpr lfCt;ksa esa Hkkjh èkkrqvksa ds lap; dk ekuo 
LokLF; tksf[ke lwpdkad ¼Human Health Risk 
Index@HRI½ Hkh fn;k] tks bl Øe esa gS Pb ¼0-
726½>Cd ¼0-327½>Ni ¼0-1083½>Cu ¼0-094]04½>Zn 
¼0-0652½>Cr ¼0-00798½A blh rjg ds ifj.kke igys 
Hkh n'kkZ;s x, gSa ¼6½A Torabian vkSj Mahjouri] 
2002 us crk;k fd vif'k"V ty ls Çlfpr ikSèkksa esa 
Cd dk teko esaFkk ds fy, lcls vfèkd Fkk ¼12½A

4- fu"d"kZ%

èkfu;k] esaFkk vkSj xsgwa&?kkl ds tSo ek=k dks 
vxj leku ek=k esa feyk;k tkrk gS] rks bu ikSèkksa 
ls vyx&vyx Hkkjh èkkrqvksa dks vyx fd;k tk 
ldrk gSA xsgwa&?kkl esa Cr] Mn] Co] Ni] Zn vkSj 
Cd ds lap; dh {kerk vfèkdre ikÃ xÃA esaFkk 

esa Cu ds lap; dh {kerk lcls vfèkd çkIr gqÃA 
orZeku 'kksèk dk;Z esa ;g Hkh ik;k x;k fd Pb 
dk vo'kks"k.k djus ds fy, bues ls flQZ esaFkk gh 
dkjxj FkkA;g rduhd vR;ar lqjf{kr vkSj çHkkoh 
gSA bldk mi;ksx LokLF; vkSj i;kZoj.k ds fy, 
ykHknk;d gSA

fp= 4- vo'kks"k.k esa 
çfr'kr o`f)  
dk rqyukRed 
vè;;uA

Çgnh 'kCnkoyh rkfydk

Absorption vo'kks"k.k
Automated Lopkfyr
Binding capacity ckè;dkjh {kerk
Bio-accumulation tSo&lap;
Biodegradation tSo&voØe.k
Biomass tSo&ek=k
Bio-remediation tSo&mipkj.k
Biosorption tSo'kks"k.k
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Calibration va'kkadu
Carboxylic groups dkcksZfDtfyd lewgksa
Centrifuge vidsafæ=
Concentration lkaærk
Contamination lanw"k.k
Coriander sativum èkfu;k
Correlation analysis lglacaèk fo'ys"k.k
Deionized fovk;uh—r
Exchange fofue;
Extensive cell 
damage

O;kid dksf'kdk {kfr

Filter fuLianu
Human Health Risk 
Index (HRI)

ekuo LokLF; tksf[ke 
lwpdkad

Ligno-cellulosic fyXukslsyqyksfld
Mean experimental 
metal concentration

ekè; çk;ksfxd èkkrq lkaærk

Mentha piperita esaFkk
Mucosal irritation ls'ySf"ed tyu
Necrotic changes ifjxfyr ifjorZu
Phytochelators iknidhysVlZ
Phytoremediation iknimipkjhdj.k
Syringe Filter flÇjt fQYVj
Wheatgrass 
(Thinopyrum 
intermedium)

xsgwa&?kkl

Toxicity fo"kkärk

lanHkZ lwph %
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lkjka'k 

dkcZfud vdkcZfud ysM gSykbM isjksoLdkbV vius mPp çdk'k&vo'kks"k.k&xq.kkad rFkk yxHkx 
1-5 eV ls 2-0 eV ds ifjorZuh; ÅtkZ cSaM vUrjky ds dkj.k çdk'koksYVh; ;qfä ds fy, mi;qä gSA  
fdUrq gSykbM isjksoLdkbV vkèkkfjr lkSj lsyksa esa rkih; vLFkkf;Ro vkSj ueh losanu'khyrk fo|eku gS] 
tks lsy ds LFkkf;Ro vkSj n{krk dks çHkkfor djrs gSaA  bl 'kksèki= esa] lkSj lsy vuqç;ksxksa ds fy, 
prq"d veksfu;e èkuk;u vkèkkfjr ysM gSykbM isjksoLdkbV (CH3)4NPbI3-xClx ds la'ys"k.k dh fjiksVZ 
çLrqr fd;k x;k gSaA foftcy&vYVªkok;ysV o.kZØe (UV-Vis) ds LisDVªksLdksfid vè;;uksa ls la'ysf"kr 
isjksoLdkbV dk v‚fIVdy cSaMxSi 2.61 eV çkIr fd;k x;k gSA  (CH3)4NPbI3-xClx vkèkkfjr isjksoLdkbV 
lkSj lsy esa bysDVªku vkos'k ifjogu dks lqxe cukus gsrq TiO2 o èkukRed vkos'k ifjogu ds fy, 
PEDOT:PSS dk mi;ksx fd;k x;k gSA lkSj lsy dh fMokbl lajpuk ikjEifjd n-i-p çdkj dh gSA  
FTO@c-TiO2@(CH3)4NPbI3-xClx@PEDOT:PSS@Al dk vksiu lÆdV oksYVst ¼Voc½] 'k‚VZ lÆdV 
djaV MsfUlVh ¼Jsc½vkSj n{krk Øe'k% 0.5 V] 6.7 mA@cm2 vkSj 2.09% gSaA bu ifj.kkeksa ls LFkkfir 
gksrk gS fd prq"d veksfu;e èkuk;u ;qä ysM gSykbM isjksoLdkbV (CH3)4NPbI3-xClx dk mi;ksx LFkkÃ 
çdk'koksYVh; ;qfä;ksa ds fuekZ.k gsrq fd;k tk ldrk gSA

Abstract 

Organic Inorgnic lead halide Perovskites are promising photovoltaic materials with high light 
absorption coefficient and tunable band gap of 1.5 to 2.0 eV. But these materials are thermally 
instable and moisture sensitive. In this paper, we report the synthesis of lead halide perovskites 
(CH3)4NPbI3-xClx with quaternary ammonium cations for solar cell applications. The UV-Vis 
spectroscopic studies revealed that the optical band gap of synthesized perovskite is 2.61 eV.  
(CH3)4NPbI3-xClx based Perovskite solar cell was fabricated in ambient conditions by usingTiO2as 
electron charge transport material and a PEDOT: PSS as hole transport material. The architecture 
of fabricated solar cell is conventional n-i-p type device structure. The open-circuit voltage (Voc), 
short circuit current density (Jsc) and efficiency of FTO/ c-TiO2/ (CH3)4NPbI3-xClx / PEDOT:PSS/  
Al  are 0.5 V,  6.7 mA / cm2 and 2.09 % respectively. These results shows that lead halide perovskites 
with quaternary ammonium cations can be used for fabricating stable photovoltaic devices.
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fof'k"V 'kCn % isjksoLdkbV] ÅtkZ cSaM vUrjky]
QksVksoksfYVd ;qfäA 

Keywords: Perovskite, Energy band gap, 
photovoltaic device. 

1- çLrkouk

isjksoLdkbV lkSj lsy ij yxHkx 14 o"kZ ls Hkh 
de 'kksèk vofèk esa tks ifj.kke çkIr gq, gSa] og lkSj 
lsy ds xq.kèkeZ ds vuqdwy o vkn'kkZRed gSA lkSj 
ÅtkZ dks fo|qr~ ÅtkZ esa ifjoÆrr djus dh mPp 
n{krk vkSj lkèkkj.k o lLrh QSfczds'ku rduhd ds 
dkj.k gh ;g lkSj vuqlaèkku dk dsUæ Çcnq cuk gqvk 
gSA bldh fo'ks"krk,a] tSls mPp vo'kks"k.k xq.kkad 
¼High Absorption Coefficient½  ¼yxHkx 105 
cm-1½ ¼1½] vfèkd folj.k yEckÃ ¼large diffusion 
Length½] rhoz xfr ls vkos'kksa ds vyx&vyx 
gksus dh çfØ;k  ¼fast charge separation process½] 
bysDVª‚u o gksy ¼charge½ dh vfèkd ifjogu nwjh 
¼long transport distance of electrons and holes½] 
cSaM varjky VîwusfcfyVh ¼band gap tunability½ 
¼2½ vkSj bysDVªkseSXusfVd LisDVªe ds foftcy o 
vYVªkok;ysV o.kZØe ds vfèkdrj Hkkx esa vo'kks"k.k 
{kerk ¼broad absorption spectrum½ dk gksuk gSA 
fofHkUu isjksoLdkbV ;kSfxdksa esa dkcZfud&vdkcZfud 
gSykbM isjksoLdkbV Hkh lfEefyr gS] ftldk 
lkekU; v.kq QkewZyk ¼molecular formula½ABX3 
gSA blesa A ,d dkcZfud èkuk;u ¼organic cation½ 
tSls CH3NH3+, B ,d èkkrq èkuk;u ¼metal 
cation½ ¼tSls Sn2+or Pb2+ bR;kfn ½ vkSj X ,d 
gSykstu _.kk;u ¼tSls F-, Cl-, Br- or I- bR;kfn½ 
gSA isjksoLdkbV feFkkby veksfu;e ysM vk;ksMkbM 
¼CH3NH3PbI3½ dks lcls vfèkd mi;ksx  esa yk;k 
x;k gS] ftldks la'ysf"kr djus ds fy, dkcZfud 
;kSfxd feFkkby veksfu;e vk;ksMkbM ¼MAI½ dk 
mi;ksx djrs gSa] vkSj eq[; ysM lkYV PbI2 ;k 
PbCl2 gksrk gSA

loZçFke 2009 esa] fe;kldk vkSj muds 
lg;ksfx;ksa }kjk yxHkx 3.8 % dh n{krk fjiksVZ 
dh xÃ FkhA blesa v‚xZuksesVy gSykbM isjksoLdkbV 
¼CH3NH3PbI3½ dks MkÃ&lsaflVkbT+M lkSj lsy 
¼DSSC½ vkÆdVsDpj esa MkÃ ds :i esa ç;ksx 
fd;k x;k Fkk ¼3½A  rhu o"kZ ls de le; esa 
gh ekbd yh] gsujh LuSFk vkSj muds lkfFk;ksa  
}kjk Mh,l,llh ¼DSSC½ ds rjy bysDVªksykbV 
dks Bksl gksy ¼charge½ ifjogu ijr ¼hole 
transport layer½ }kjk çfrLFkkfir djds 9.7% 
i‚oj :ikarj.k n{krk çkIr dh xÃ ¼4½A  bl 
;qfä esa] mp-TiO2 dks Spiro-MeOTAD dks Øe'k% 
bysDVªku VªkaliksVZ ys;j o gksy VªkaliksVZ ys;j ds 
:i esa mi;ksx fd;k x;k FkkA cqj'dk vkSj muds 
lkfFk;ksa ¼Burschka et al.½ us laosnh—r vkÆdVsDpj 
esa nks&pj.kh ysiu  çlaLdj.k dk ç;ksx djds 
15% ls vfèkd lsy n{krk dh  rduhd çLrqr 
dh x;h Fkh ¼5½A >ksm o vU; lkfFk;ksa ¼Zhou at 
al.½ }kjk ,d Iysuj gsVªkstaD'ku isjksOldkbV  lkSj 
lsy esa pktZ VªkaliksVZ ys;j esa okgd ¼carrier½ dh 
xfr'khyrk dks fu;af=r djds 19.3% n{krk dks 
fjiksVZ fd;k x;k Fkk ¼6½A ;kax o vU; lkfFk;ksa 
¼Yang et al.½ usa baVªkeksY;qyj ,Dlpsat o =qfV dks 
fu;af=r djds Q‚ÆefeMhfu;e ysM vk;ksMkbM 
¼FAPbI3½ fuÆer lkSj lsy esa yxHkx 20% ls 
Hkh vfèkd n{krk çkIr dh FkhA blesa Iysuj fFku 
fQYe vkÆdVsDpj ij ç;ksx gqvk Fkk ¼7½A  orZeku 
esa] isjksoLdkbV ¼dkcZfud vdkcZfud gSykbM rRo½ 
lkSj lsy esa yxHkx 25% rd dh dk;Z{kerk dks 
fjiksVZ fd;k x;k gS ¼8½A brus de 'kksèk dky esa] 
n{krk dh bruh o`f) vkdÆ"kr djus okyh gSA 
lgt çkS|ksfxdh çfØ;kvksa ls cuk isjksoLdkbV lkSj 
lsy de ewY; esa] lqxe o ,d lqugjs fodYi ds 
:i esa ns[kk tk jgk gSA isjksoLdkbV ys;j ikjn'kÊ 
gksus ds dkj.k bls flfyd‚u lkSj lsy ds lkFk 
VSaMse lkSj lsy ¼Tandem Solar Cell½ ds :i esa Hkh 
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vè;;u fd;k x;k gSA vHkh blesa dqN pqukSfr;k¡ Hkh 
gSa]  tSls& ueh ;qä okrkoj.k  esa çfrdwy çHkko 
ds dkj.k n{krk ,oa LFkkf;Ro  esa rsth ls fxjkoV 
dks fjiksVZ fd;k x;k gSA mPp rkieku vkSj ;woh 
fofdj.k esa isjksoLdkbV lkSj lsy dk çfr iy 
{kj.k gksrk gS vkSj xq.koÙkk esa deh vkrh gS] ftlds 
dkj.k lsy dk çn'kZu yxkrkj fcxM+rk gSA 2017 
esa] tQ+jt+knsg vkSj vU; lg;ksfx;ksa us ¼Jafarzadeh 
et al.½ us fLFkj isjksoLdkbV VsVªkfeFkkbyveksfu;e 
ysM vk;ksMkbM ¼TMAPbI3½ ds la'ys"k.k vkSj 
y{k.k o.kZu dks fjiksVZ fd;k gSA  blesa lkSj lsy ds 
vuqç;ksx dks ugh n'kkZ;k x;k gS ¼9½A cutÊ vkSj 
muds lkFkh ¼Banerjee et al.½ }kjk ysM jfgr VsVªk 
feFkkby veksfu;e isjksoLdkbV esa QksVksoksYVh; 
çHkko dks fjiksVZ fd;k x;k gS ¼10½A 

çkS|ksfxdh ds fodkl o vkS|ksfxdhdj.k gsrq 
vusdksa oSKkfud o 'kksèkosÙkkvksa dk lewg isjksoLdkbV 
ds fHkUu&fHkUu igyqvksa ij 'kksèk dk;Z dj jgs gSaA 
çk;% feFkkbyeksfu;e ¼MA+½ vkSj Q‚ekZfefMue 
¼FA+½ dks dkcZfud èkuk;u o ysM ¼Pb++½ dks dq'ky 
vdkcZfud èkuk;u ds :i esa ç;ksx fd;k x;k gSA 
Cl-, I- vkSj Br- gSykbM ?kVd tSls ç;ksx fd;s gSaA 
fHkUu&fHkUu gSykbM ¼Cl] I vkSj Br bR;kfn½ ç;ksx 
djds ÅtkZ varjky dks ifjoÆrr dj  ldrs gSa] 
ftlls isjksoLdkbV lkSj lsy ls bysDVªkseSXusfVd 
LisDVªe ds foftcy o vYVªkok;ysV o.kZØe ds 
lHkh Hkkxksa ij vo'kks"k.k lqfuf'pr dj ldrs gSaA 
vR;fèkd ikjn'kÊ  ZnO 
vkSj TiO2 ds iryh 
fQYeksa dks O;kid :i ls 
bysDVª‚u VªkaliksVZ ys;j 
vkSj ihbM‚V%ih,l,l 
¼ P E D O T : P S S ½ ] 
LikbjksehVsM ¼Spiro-
MeOTAD½ vkSj cgqyfdr 
,lMCywlh,uVh æO; 
dks gksy VªkaliksVZ ys;j 

ds fy, bLrseky fd;k tkrk gS ¼11½ ¼12½A ;gk¡ 
ge ljy vkSj de ykxr esa jklk;fud la'ys"k.k 
rduhd }kjk ,d fLFkj prq"d veksfu;e èkuk;u 
vkèkkfjr  ysM gSykbM isjksoLdkbV (CH3)4NPbI3-

xClx ds la'ys"k.k vkSj çdk'koksYVh; mi;ksx dh 
fjiksVZ djrs gSaA isjksoLdkbV TMAPbI3-xClx esa 
ikjEifjd èkuk;u feFkkby veksfu;e vk;ksMkbM ds 
LFkku ij èkuk;u VsVªkfeFkkbyveksfu;e vk;ksMkbM 
dk mi;ksx fd;k x;k gSA prq"d veksfu;e èkuk;u 
vkèkkfjr ysM gSykbM isjksoLdkbV dks cgqr gh lLrs 
dPps æO;ksa ls la'ysf"kr fd;k x;k gSA lkekU;r% 
blesa Hkh ,d dkcZfud ;kSfxd vkSj ,d ysM lkYV 
gSA (CH3)4NPbI3-xClx ij vkèkkfjr isjksoLdkbV 
lkSj lsy esa bysDVª‚u vkos'k ifjogu dks lqxe 
cukus gsrq TiO2 ,oa èkukRed vkos'k ifjogu ds 
fy,  PEDOT:PSS dk ç;ksx fd;k x;k gSA bl 
lkSj lsy dh ikjEifjd fMokbl lajpuk n-i-p 
çdkj dh gSA FTO@c-TiO2@(CH3)4NPbI3-

xClx@PEDOT:PSS@Al dk vksiu lÆdV oksYVst 
¼Voc½] 'k‚VZ lÆdV djaV MsfUlVh ¼Jsc½ vkSj n{krk 
Øe'k% 0.5 V] 6.7 mA@cm2 vkSj 2.09% gSaA

2- fMokbl lajpuk

bl dk;Z esa] ikjEifjd n-i-p ;qfä lajpuk 
¼device structure½ Glass@FTO@c-TiO2@
(CH3)4NPbI3-xClx@PEDOT:PSS@Al Øe'k% 
uhps ls Åij LVSdQ‚eZ esa fy, FksA fMokbl lajpuk 
fp= 1 esa çnÆ'kr dh xÃ  gSA 
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 2-1 ç;ksx ds fofHkUu rRoksa ds fo"k; esa 
tkudkjh

lHkh jlk;u lkefxz;ksa dks edZ] flXek ,fYMªp 
o flLdks fjlpZ yscksjsVjht çk- fy-ls [kjhnk x;k 
FkkA ftl :i esa çkIr gqvk Fkk] oSls gh ç;ksx esa 
yk;k x;k FkkA  blesa dksÃ vU; 'kqf)dj.k dk 
mi;ksx ugÈ fd;k x;k FkkA VsVªkesFkkbyveksfu;e 
vk;ksMkbM ¼TMAI, 99%½] ysM DyksjkbM ¼TMAI, 
99%½] MkbfeFkkbyQ‚ekZekbM ¼N,N DMF, 
99%½] VkbVsfu;e Mkbvkblksçksiksv‚DlkbM 
¼TTIP, 97%½] Çtd ikmMj ¼Zn, 99%½] 
gkbMªksDyksfjd ,flM ¼HCl, 99%½A i‚yh 
¼ 3 ] 4&ÃF k hy huM kbv ‚Dl h f F k; k s fQu&i ‚y h 
¼LVkbjhulYQksusV½½ PEDOT:PSS] ,Fksu‚y 
¼CH3CH2OH, 99%½] ,flfVd ,flM Xykflvy 
¼CH3COOH, 99%½ eq[; dPps inkFkZ FksA 

2-2 VkbVsfu;e MkbvkWDlkbM TiO2 ys;j fuekZ.k 
fofèk 

TiO2 l?ku ijr cukus ds fy, lksy&tsy 
rduhd Sol-gel Technique dk bLrseky fd;k 
x;k Fkk] ftlesa 2M Mkbvkblksçksiksv‚DlkbM 
¼CH3COOH, 99%½ ds lkFk mi;qä ek=k esa 4 
ml ,flfVd ,flM o 1 ml fovk;uh—r ty 
¼deionized water½ dk ç;ksx fd;k x;k FkkA 

2-3 isjksoLdkbV lfØ; ys;j (CH3)4NPbI3-

xClx dk la'ys"k.k

(CH3)4NPbI3-xClx ¼VsVªkfeFkkby veksfu;e 
ysM vk;ksMkbMDyksjkbM½ cukus ds fy, VsVªkfeFkkby 
veksfu;e vk;ksMkbM vkSj ysM DyksjkbM fy;s FksA 
jklk;fud fØ;k fuEufyf[kr gS % 

(CH3)4NI + PbCl2→ (CH3)4NPbI3-xClx

isjksoLdkbV lfØ; ijr (CH3)4NPbI3-xClx 
dks ,d&pj.k ysiu fofèk ls cuk;k x;k Fkk] tSlk 
fp= 2 esa fn[kk;k x;k gSA bl i)fr esa rjy æo 
dks ftlesa nksuksa vo;o gksrs gSa] lClVªsV ij fLiu 
dksÇVx ;wfuV }kjk ysfir djrs gSaA ysfir djus 
ds ckn FkeZy ,uhÇyx çfØ;k ds nkSjku gh ?kVd 
vkil esa fØ;k djds isjksoLdkbV dk fuekZ.k djrs 
gSaA (CH3)4NPbI3-xClx ¼VsVªkfeFkkby veksfu;e ysM 
vk;ksMkbM DyksjkbM½ cukus ds fy, VsVªkfeFkkby 
veksfu;e vk;ksMkbM vkSj ysM DyksjkbM dk mi;ksx 
fd;k gSA feFkkbyveksfu;e vk;ksMkbM ¼MAI½ ds 
O;kid vè;;u gsrq b"Vre ¼optimum½ ifj.kke ds 
vkèkkj ij VsVªkfeFkkby veksfu;e vk;ksMkbM vkSj 
ysM DyksjkbM dks Øe'k% 3%1 eksyj vuqikr esa 1-8 
wt% MkbfeFkkbyQ‚ekZekbM DMF esa ?kksyk x;k 
FkkA bl feJ.k dks g‚V IysV ij 1350C rki ij 3 
?kaVs ds fy, eSXusfVd fcV dh lgk;rk ls feyk;k 
x;k gSA ;g æo vR;fèkd ihyk vkSj le:i fn[kkÃ 
nsrk gSA 

एक चरण लेपन �व�ध 

Heat 

PbCl2+(CH3)4NI /DMF 

(CH3)4NPbI3-xClx 

c-TiO2 



51

ueu 'kqDyk] ch-xksiky —".kk ,oa lat; frokjh] ÞmPp n{krk lkSj lsy ds fy, prq"d veksfu;e èkuk;u ;qä -------Þ

2-4 ;qfä fuekZ.k Device Fabrication 

lClVªsV ds :i esa ¶+yksfju MksIM fVu 
v‚DlkbM dksVsM Xykl dk ç;ksx fd;k x;k gSaA  
,d fuf'pr vkdkj  dk lClVªsV cukus ds fy, 
dVhUx o bÇpx çfØ;k dh x;h FkhA bysDVªkWM 
dh O;ofLFkr lajpuk r; djus  gsrq bÇpx çfØ;k 
vR;ar egRoiw.kZ gSA bÇpx çfØ;k esa Zn ikmMj] 
DI okVj ds lkFk 2 eksy HCl fy, x, FksA  
bl çfØ;k ds nkSjku ,sPNhd ,QVhvks ¼FTO] 
¶yksfju MksIM fVu v‚DlkbM½ vFkkZr og Hkkx 
ftuesa ,QVhvks vko';d gS] ml Hkkx dh lrg 
dks FkeZy Vsi ls <d fn;k x;k FkkA iSVuZ ,QVhvks 
dks çR;sd 20 feuV ds fy, lkcqu ds ikuh] 
fovk;uh—r ikuh] ,lhVksu vkSj vkblksçksfiy 
vYdksgy ds lkFk vYVªklksfuds'ku }kjk lkQ fd;k 
x;k FkkA mlds ckn DyhÇux çkslsl esa lClVªsV ls 
dkcZfud v'kqf) dks fudkyus ds fy, UV vkstksu 
Dyhuj esa 30 feuV j[kk x;k FkkA lkSj lsy cukus 
ds fy, isjksoLdkbV ds lfØ; ijr dks bysDVªku 
vkos'k ifjogu TiO2 dh l?ku ijr rFkk èkukRed 
vkos'k ifjogu PEDOT:PSS ijr ds eè; j[kk 
x;k gSaA vr% loZçFke fLiu dksÇVx ;wfuV dh 
lgk;rk ls 1800 RPM ij TiO2 uSuks ikÆVdy 
¼anatase½ dks FTO dksVsM Xykl lrg ds Åij 
ysfir fd;k x;k FkkA bl ijr dks :Vkby Q‚eZ 
esa vFkkZr l?ku cukus ds fy, 450oC ij 1 ?kaVs 
rkiHkêh ¼Furnace½ esa j[kk x;k FkkA TiO2 ds 
l?ku ijr ij isjksoLdkbV dh lfØ; ijr dks 
,d pj.k ysiu fofèk ls cuk;k x;k] vkSj fQj bls 
150oC ds rki ij 1 ?kaVs ds fy, j[ks FksA ;qfä esa 
isjksoLdkbV ys;j dh eksVkÃ yxHkx 400 nm gSA 
isjksoLdkbV ys;j ij PEDOT:PSS dh èkukRed 
vkos'k ifjogu ijr dh dksÇVx fd;s  FksA fQj 
blds Åij vY;qehfu;e esVsfj;y ds bysDVªkWM 
dks oSD;we ,okiksjs'ku Msiksft'ku esFkM ls cuk;k 
x;kA bldh eksVkÃ yxHkx 90 nm FkhA eksVkÃ 

dks oSD;we dksÇVx ;wfuV ds MhVh,e ls fu;af=r 
fd;k x;k FkkA 

3- midj.k o.kZu

fdFys lkslZ ehVj&2400 dk mi;ksx djds 
oksYVst & djaV dSjSDVfjfLVDl fy;k x;k FkkA 
blesa  lkSj ÅtkZ ds —f=e lzksr 100 mW@cm2 
dh rhozrk ds AM 1-5 ;a= dk ç;ksx fd;k  x;k gSA  
bldh rhozrk dks ,d Çlxy fØLVy flfyd‚u (Si) 
lkSj lsy ekud ls dSfyczsV fd;k x;k FkkA mRltZu 
LisDVªk dSjSDVfjfLVDl dks ofj;u djh bfDyIl 
¶yksjhehVj ¼varian cary eclipse fluorimeter½ 
ls fy;k x;k FkkA FkeksZ lkbafVfQd boksY;w'ku 
300 ls foftcy&vYVªkok;ysV o.kZØe (UV-Vis) 
esa vo'kks"k.k xzkQ fy;k x;kA fuekZ.k&çfØ;k esa 
gksyekdZ dk fLiu dksVj  HO-TH-05 e‚My 
dk ç;ksx fd;k x;kA bysDVªksM cukus ds fy, 
fgUn gkÃ oSD;we dksÇVx e‚My 12A4D ;wfuV dk 
bLrseky gqvk FkkA 

4- ifj.kke vkSj ppkZ

4-1 çdk'kh; vè;;u o fo'ys"k.k

lkSj lsy dh dk;Z djus dh fuiq.krk 
¼performance½ çdk'k ÅtkZ vo'kks"kd 
{kerk ls lhèks rkSj ij tqM+h gqÃ gSA fp=&3 
isjksoLdkbV ys;j dk vo'kks"k.k LisDVªk] lkSj 
LisDVªe jsat esa vo'kks"k.k dh iqf"V djrk gSA 
fp=&4 esa isjksoLdkbV lkSj lsy ¼lHkh ys;j 
lfEefyr½ ds vo'kks"k.k xzkQ dks fn[kk;k x;k 
gSA  blesa Hkh lkSj LisDVªe jsat esa larks"ktud 
vo'kks"k.k çkIr gqvk gSA isjksoLdkbV ds 
ikjxE;rk LisDVªk dks fp= 5 esa fn[kk;k x;k 
gSA blesa ikjxE;rk LisDVªk ds fljs ij rsth 
ls fxjkoV dks ns[k ldrs gSaA ;g isjksoLdkbV 
ds vPNs fØLVy fuekZ.k dks çnÆ'kr djrk 
gSA ikjxE;rk ds çFke vodyu ¼rjax nS?;Z 
λ ds lkis{k½ ls çkIr xzkQ ls cSaM varjky dk 
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vkdfyr eku yxHkx 2-61 eV fudkyk x;kA 

 
fp= 3 isjksoLdkbV lØh; ys;j  

dk vo'kks"k.k LisDVªe

fp= 4 isjksoLdkbV lkSj lsy dk vo'kks"k.k 
LisDVªe  ¼lHkh ys;j lfEefyr gS½  

fp=&5 ikjxE;rk LisDVªe  ds bulsV esa dT@
dλ cuke rjax nS?;Z λ dk xzkQ fn;k x;k gSA 
,d vU; esFkM V‚d IykV ¼tauc plot½ ls Hkh 
cSaM varjky dk vkdfyr  eku yxHkx 2-61  
eV ds fudV gh gSA fp= 6 esa  V‚d IykV dks 
çnÆ'kr fd;k x;k gSA  bl xzkQ esa QksV‚u 
ÅtkZ ds lkis{k ¼αhυ½2 dks n'kkZ;k x;k gSA  
isjksoLdkbV mRltZu LisDVªe  dks fp= 7 esa 

fn[kk;k x;k gS] ftlesa mRltZu Hkh foft+cy 
jsat esa ik;k x;k gSA blesa vfèkdre mRltZu 
yxHkx 435 uSuksehVj ds rjax nS?;Z ij çkIr 
gqÃ gSA mRltZu LisDVªk ds fy, æo lSaiy dks 
380 uSuksehVj ds rjax nSè;Z ij eksuksØkseSfVd 
çdk'k }kjk mÙksftr fd;s Fks vkSj mRltZu 
LisDVªe ¼emission spectrum½ dks 400 ls 750 
uSuksehVj ds chp çkIr fd;k x;k FkkA

  
fp= 5 isjksoLdkbV dk ikjxE;rk LisDVªk 

¼bulsV% cSaM xSi dk vuqeku yxkus ds fy,  
dT@dλ cuke λIy‚V ½

fp= 6 V‚d IykV ls vuqekfur cSaM  
varjky ifj.kke
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fp= 7 isjksoLdkbV (CH3)4NPbI3-xClx æo dk 
mRltZu LisDVªk

fp= 8 isjksoLdkbV lkSj lsy J-V vfHky{k.ku 
xzkQ

lkj.kh 1% Ýs'k lsy ,oa nks fnol mijkar lsy ls 
çkIr ifj.kke

iSjkehVj Jsc
(mA/
cm2)

Voc
(V)

FF η(%)

lsy

Ýs'k lsy 6-7 0-5 0-25 2-09

2 fnol 
mijkUr lsy

6-5 0-5 0-25 2-03

mYys[kuh; gS fd isjksoLdkbV gSykbM lkSj 
lsy dk fuekZ.k ç;ksx'kkyk esa lkekU; okrkoj.k 

esa fd;k x;k rFkk çkIr ifj.kkeksa ls ;g ifjyf{kr 
gksrk gS fd lkSj lsy ds vko';d çkpyksa  vkSj 
n{krk esa dksÃ ifjorZu ugÈ gqvk gSA  

4-2 bysfDVªdy y{k.k o.kZu

tSlk fp=&1 esa n'kkZ;k x;k gS fd çdk'k ,d 
isjksoLdkbV lkSj lsy ds ikjn'kÊ bysDVªksM 
ls gksdj isjksoLdkbV ijr ij tkrh gS rks 
vo'kksf"kr gksdj bysDVª‚u&gksy tksM+s cukrh 
gSA ;s vkosf'kr d.k ¼Charge Particles½ de 
caèku ÅtkZ ¼low binding energy½ ds dkj.k 
vyx gks tkrs gSA vkSj fQj bysDVª‚u o 
èkukRed vkos'k ifjogu ijr ¼electron and 
hole charge transport layer½ ds ekè;e ls 
lcafèkr bysDVªkWM rd igq¡prs gSa vkSj  fo|qr 
çokg ¼electric current½ mRiUu djrs gSaA 
oksYVst ,oa djaV dSjSDVfjfLVDl ,d fdFys 
lkslZ ehVj&2400 dk mi;ksx djds fy;k 
x;k FkkA —f=e AM 1-5 ds 100 mW@
cm2 dh çdk'k rhozrk esa çkIr xzkQ ls irk 
pyrk gS fd fMokbl  çdk'koksYVh; vuqç;ksx 
ds fy, mi;qä gSA bl (CH3)4NPbI3-xClx 
vkèkkfjr isjksoLdkbV lkSj lsy esa bysDVª‚u 
vkos'k ifjogu dks lqxe cukus gsrq c-TiO2 o 
èkukRed vkos'k ifjogu ds fy,  PEDOT:PSS 
ds iryh fQYe dk ç;ksx fd;k x;k gSA 
lkSj lsy dh fMokbl lajpuk ikjEifjd n-i-p 
çdkj dh gSA FTO@c-TiO2@(CH3)4NPbI3-

xClx@PEDOT:PSS@Al dk vksiu lÆdV 
oksYVst ¼Voc½] 'k‚VZ lÆdV djaV MsfUlVh 
¼Jsc½] fQy QSDVj vkSj n{krk Øe'k% 0.5 
V] 6.7 mA@cm2] 0-25 vkSj 2.09% gSaA 
J-V vfHky{k.k ifj.kke dks fp= 8 esa ns[k 
ldrs gSA  bu ifj.kkeksa ls Li"V gS  fd 
prq"d veksfu;e èkuk;u vkèkkfjr ysM gSykbM 
isjksoLdkbV (CH3)4NPbI3-xClx dk mi;ksx 
fLFkj QksVksoksfYVd midj.kksa ds fuekZ.k ds 
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fy, fd;k tk ldrk gSA fQy QSDVj cgqr 
gh de vkus ds dkj.k n{krk lhfer gks xÃ 
gSA isjksoLdkbV vkSj baVjQsfl;y ys;j dks 
b"Vre ifjpkyu dh voLFkk esa mR—"V ifj.kke  
fey ldrs gS] ftlesa vU; çkpyksa ds lkFk 
fQy QSDVj ds Hkh c<+us ds vklkj jgsaxsA 

5- fu"d"kZ

u, dkcZfud-vdkcZfud vkxsZfud gSykbM 
isjksoLdkbV TMAPbI3-xClx dk la'ys"k.k o y{k.k 
o.kZu fd;k x;k gSA isjksoLdkbV TMAPbI3-xClx 
esa ikjEifjd MAI ds LFkku ij TMAI dk ç;ksx 
èkuk;u ds :i esa fd;k x;k gSA FTO@TiO2@
TMAPbI3-xClx@PEDOT:PSS@Al ;qfä esa 2-09 
% photovoltaic n{krk çkIr gqÃ gSA v‚fIVdy 
vè;;u ls vuqekfur cSaM xSi 2.61 eV çkIr gqvk 
gSA lsy cukus ds fy, ;g rRo cgqr gh lLrk] 
ueh esa Hkh LFkkf;Ro dk  xq.k cuk;s j[kus okyk o 
vklku rduhd ds dkj.k mi;qä gSA

vkHkkj

QksV‚fuDl 'kksèk ç;ksx'kkyk] bysDVª‚fuDl 
,aM QksV‚fuDl vè;;u'kkyk] ia-jfo'kadj 'kqDy 
fo'ofo|ky;] jk;iqj] NÙkhlx<+] Hkkjr }kjk çnku 
dh x;h fuekZ.k ¼Fabrication½ vkSj y{k.k o.kZu 
rduhdh ¼Characterization Techniques½ lqfoèkkvksa 
ds fy, vkHkkjh gSA 

 Table of the Hindi equivalents for the technical 
terms
absorption vo'kks"k.k
coating foysiu] ijr p<+kuk
current density èkkjk ?kuRo
cutting dVkÃ
degraded state fuEuh—r voLFkk
device ;qfä
efficiency n{krk

emission mRltZu
etching fu{kkj.k] fudkyuk
evaporation ok"ihdj.k
excite mÙksftr djuk
fabrication lajpu
intensity rhozrk
layer ijr
lead Salt lhlk ued
optical çdkf'kd 
photovoltaic çdk'koksYVh; 
solar cell lkSj lsy
spectrum o.kZØe
synthesize la'ys"k.k
transmission ikjxE;rk
tunability Vîwu djus dh ;ksX;rk] 

leLoj.k'khyrk 
ultrasonication ijkJo.k
ultraviolet ijkcSaxuh
vacuum fuokZr
Visible xkspj] –';rk
Voltage oksYVrk
wavelength rjax nS?;Z
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(..........i`"B 39 ls vkxs)

gkseh HkkHkk dh miyfCèk;ksa dks ns[krs gq, lky 1944 esa ek= 31 lky dh mez esa mUgsa çksQslj cuk fn;k x;kA cqgeq[kh 
çfrHkk ds èkuh M‚ gkseh tgkaxhj HkkHkk dh 'kkL=h; laxhr] ewÆrdyk] fp=dyk vkSj u`R; ds {ks= esa xgjh #fp vkSj 
idM+ FkhA 

Hkkjr dks ijek.kq 'kfä laiUu cukus ds fy, lky 1948 esa M‚ HkkHkk us Hkkjrh; ijek.kq ÅtkZ vk;ksx dh LFkkiuk 
dh vkSj varjjk"Vªh; ijek.kq ÅtkZ eapksa ij Hkkjr dk çfrfufèkRo fd;kA lky 1955 esa la;qä jk"Vª la?k }kjk vk;ksftr 
^'kkafriw.kZ dk;ks± ds fy, ijek.kq ÅtkZ dk mi;ksx* ds igys lEeysu esa M‚- gkseh HkkHkk dks lHkkifr cuk;k x;kA 
rRdkyhu çèkkuea=h tokgjyky usg: us Hkh dgk Fkk fd ge ijek.kq ÅtkZ dk nq#i;ksx ugÈ djsxsaA ysfdu] mudh e`R;q 
ds ckn ifj–'; esa vk;s cnyko us Hkkjr dh ijek.kq uhfr dks çHkkfor fd;kA Hkkjr dh lqj{kk dks ns[krs gq, rRdkyhu 
çèkkuea=h ykycgknqj 'kkL=h us Hkkjr dks ijek.kq gfFk;kj u cukus dh çfrc)rk ls eqä dj fn;kA o"kZ 1957 esa Hkkjr 
us eqacÃ ds djhc Vªkacs esa igyk ijek.kq vuqlaèkku dsaæ LFkkfir fd;kA o"kZ 1967 esa bldk uke HkkHkk ijek.kq vuqlaèkku 
dsaæ dj fn;k x;kA ;g gkseh HkkHkk dks ns'k dh vksj ls fouez J)katfy FkhA bl laLFkku us ,d fof'k"V ukfHkdh; 
vuqlaèkku laLFkku ds :i esa viuh igpku LFkkfir dh gSA vkt ;gk¡ ukfHkdh; HkkSfrdh] o.kZØenÆ'kdh] Bksl voLFkk 
HkkSfrdh] jlk;u ,oa tho foKku] fj,DVj bathfu;jh] ;a=hdj.k] fofdj.k laj{kk ,oa ukfHkdh; fpfdRlk vkfn egRoiw.
kZ {ks=ksa esa ewyHkwr vuqlaèkku gks jgs gSaA gkseh tgkaxhj HkkHkk us Hkkjr dks ijek.kq 'kfä laiUu cukus dk tks liuk ns[kk 
Fkk] og vius foLr`r Lo:i esa vkxs c<+ jgk gSA 

(Source & https://www-vigyanprasar-gov-in@isw@Father-of-indian-nuclear-program-dr-homi-jehangir-bhabha-hindi.html)
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lkjka'k% 

vkt fofHkUu çfl) lwpuk lk>kdj.k vkSj lkekftd usVoÉdx lsok,a tSls v‚jdqV] fV~oVj] Qslcqd] 
vkfn mi;ksxdrkZvksa dks lans'kksa dk vknku&çnku djus dh vuqefr nsrh gSaA fV~oVj lans'kksa dks ,d 
fuf'pr yackÃ rd lhfer djrk gSA bldh ç—fr ,d [kqyh gqÃ ç—fr gS] vkSj blds mi;ksxdrkZvksa dk 
foÜo Hkj esa ,d fo'kky mi;ksxdrkZ vkèkkj gSA LiSej bl lqfoèkk dk mi;ksx djrs gSaA vQokg QSykuk] 
lkbcj geyk djuk] Vªksy djuk vkSj ihNk djuk tSls lkbcj vijkèk vke gSaA ;gka çLrkfor rjhds 
mi;ksxdrkZvksa dks vius vuq;kf;;ksa ds lkFk ckrphr ds vkèkkj ij fpfàr djus dh dksf'k'k djrs gSaA 
LiSej Lo;a viuh xfrfofèk;ksa dks lek;ksftr djds ikjaifjd rjhdksa dks ew[kZ cuk ldrs gSaA ysfdu ;g 
fofèk mi;ksxh lkfcr gksrh gS] D;ksafd mi;ksxdrkZ viuh xfrfofèk;ksa dks fu;af=r dj ldrk gS] ysfdu 
vuq;kf;;ksa dh xfrfofèk;ksa vkSj lqfoèkkvksa dks fu;af=r djuk muds fy, laHko ugÈ gSA rhu DykflQk;j] 
fMfl'ku Vªh] ck;sfl;u usVodZ] vkSj jSaMe Q+‚jsLV dk mi;ksx mi;ksxdrkZ ds ckjs esa lh[kus vkSj V~ohV ds 
y{k.k igpkuus ds fy, fd;k x;kA vè;;u n'kkZrk gS fd baVj,fDVo fo'ks"krk,a vkSj leqnk;&vkèkkfjr 
fo'ks"krk,a LiSe mi;ksxdrkZvksa dh igpku djus esa vPNh lkfcr gksrh gSa] esVkMsVk vkèkkfjr fu.kZ;ksa dh 
rqyuk esa mudk çn'kZu csgrj ik;k x;k gSA 

Abstract:
Today, various famous social networking services like Orkut, Twitter, Facebook, and 

many others, openly and freely allow users to exchange messages among themselves. In this 
paper, we talk of Twitter, which restricts the messages to a character limit. It has an open 
nature and a huge user base, and spammers utilize this characteristic. Cybercrimes are quite 
commonplace. A few commonly known ones are, spreading rumors, cyberbullying, trolling, 
and stalking. The approaches proposed in this work try to characterize users for the detection 
of such unwanted things. While traditional approaches try to do this based on the content of 
the messages, the approaches discussed here work based on the interactions of users with their 
followers along with the content. This is extremely useful, as a user who is spamming can 
easily control one’s own activities, but controlling the activities of ones’ network (followers) 
is not possible. Three classifiers are used for learning and characteristic identification. They 
are Decision Tree, Bayesian network, and Random Forest. Dataset from both genuine real 
users and spammers was used for testing. Study indicates that Interactive characteristics and 
community-based characteristics prove good in identifying spam users. They perform better 
than Metadata based decisions.
ladsr 'kCn% fV~oVj] LiSe] lks'ky ehfM;k] lkbcj vijkèk
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1- fo"k; ifjp;% Introduction

fV~oVj vkSj vU; lks'ky ehfM;k IysVQ‚eZ] 
vius mi;ksxdrkZvksa dks nqfu;k ds fy, okLrfod 
le; ¼Real Time½ esa fofHkUu fo"k;ksa vkSj #fp;ksa 
dh tkudkjh miyCèk djkrs gSaA ,sls IysVQ+‚eZ 
v‚uykbu lks'ky usVodZ ¼OSN½ dgykrs gSa] tks 
mi;ksxdrkZvksa dks viuh&viuh #fp dh pht+ksa 
dks lk>k djus esa l{ke cukrs gSaA blesa lekpkj] 
fofHkUu phtksa ds ckjs esa mudh viuh jk;] ikfjokfjd 
vkmÇVx vkSj vU; rLohjsa vkSj ohfM;ks] lekjksg 
vkSj muds ewM 'kkfey gSaA os vius tkudkj vU; 
mi;ksxdrkZvksa ds lkFk fofHkUu fo"k;ksa ij rdZ vkSj 
ppkZ djrs gSa] tSls jktuhfr] egRoiw.kZ ?kVuk,¡] 
orZeku foÜo ifjfLFkfr;k¡ vkSj blh rjg vU; fo"k; 
HkhA tc dksÃ mi;ksxdrkZ dqN Hkh V~ohV djrk 
gS] rks vuq;k;h mls vkerkSj ij i<+rs gSa vkSj iqu% 
V~ohV Hkh djrs gSaA blls tkudkjh dk O;kid 
QSyko gks ikrk gSA OSNs v‚uykbu IysVQ‚eZ ij 
mi;ksxdrkZvksa ds O;ogkj ds vè;;u vkSj fo'ys"k.k 
dh vko';drk gksrh gSA

fV~oVj dh 'kq#vkr 2006 esa gqÃ FkhA blesa 
v{kj lhek dh uhfr gSA vke rkSj ij ,d V~ohV 
esa vfèkdre 280 o.kZ gks ldrs gSaA mi;ksxdrkZ 
viuh ilan ds vuqlkj vU; yksxksa ¼çfl) gfLr;ksa 
lfgr½ dk vuqlj.k dj ldrs gSaA lekpkj pSuyksa 
dk vuqlj.k djus vkSj lnL;rk ysus ds fodYi Hkh 
miyCèk gSaA çR;sd iath—r vuq;k;h dks lnL;rk 
[kkrksa dh viMsV çkIr gksrh gSA fV~oVj vkSj 
Qslcqd tSls OSN ewy :i ls lkekftd mís';ksa 
ds fy, cuk, x, Fks] ysfdu os [kqys gSa vkSj muds 
fo'kky tukèkkj gSaA muds ikl lans'k lk>k djus 
ds fy, vkjkenk;d vkSj vklku fodYi gSaA ;s nks 
fo'ks"krk,a Þlkekftd c‚Vß vkSj lkbcj vijkfèk;ksa 
dks vkdÆ"kr djrh gSaA

OSNs u, ifj"—r vkSj tfVy geyksa vkSj 

[krjksa] tSls lkbcj cnek'kh] xyr lwpuk QSykuk] 
dêjiaFkhdj.k vkSj fofHkUu vU; voSèk xfrfofèk;ksa 
esa çoh.k gSaA fQ+Ç'kx ¼phishing½ vkSj LiSÇex tSls 
vke ikjaifjd lkbcj geyksa dh Hkh leL;k gSA 
tSls&tSls bUgs idM+us ds rjhds fodflr gq,] 
oSls&oSls muds lkFk gh lekukarj :i ls irk 
yxkus ls cpus ds fy, gksf'k;kj laLdj.k fodflr 
gq,A fjiksVks± dk dguk gS fd mi;ksxdrkZvksa ds 
lkFk&lkFk V~ohV dk ,d cM+k çfr'kr Øe'k% 
c‚V vkSj LiSe gSA LiSe c‚V~l igys rks nqljs 
mi;ksxdrkZvksa ds foÜoklik= cuus ds fy, ekuoh; 
O;ogkj dh udy djrs gSa] vkSj fQj bldk mi;ksx 
vupkgh xfrfofèk;ksa ds fy, djrs gSaA ¼1½

2- lkfgR; losZ{k.k % Literature Review
m|ksx txr ds ,DliVZ vkSj f'k{kkfon] nksuksa 

çdkj ds 'kksèkdrkZ lkbcj vijkfèk;ksa dks gjkus 
ds fy, dke dj jgs gSa] vkSj mi;ksxdrkZvksa dks 
OSNs ij ,d lqjf{kr vkSj lq[kn vuqHko nsus dk 
ç;kl dj jgs gSaA fofHkUu LiSe fMVsD'ku ,çksp lHkh 
IysVQkeks± ij miyCèk gSa] vkSj u, ,çksp yxkrkj 
çLrkfor gks jgs gSa ¼2] 3½A nqHkkZX; ls] irk yxkus 
dh rduhd ds lkFk lkFk gh irk yxkus ls cpus 
ds fy, rduhd fodflr gksrh gSA vfèkdka'k rjhds 
mi;ksxdrkZ ds Lo;a ds çksQkby vkSj xfrfofèk;ksa 
ds y{k.kksa dk mi;ksx djrs gSaA blfy, LiSej 
,slh detksfj;ksa dk mi;ksx djds idM+s tkus ls 
cp tkrs gSaA vfèkdka'k mi;ksxdrkZ tks ,d&nwljs 
ls ckrphr djrs gSa] os ,d&nwljs dh okLrfod 
igpku tkurs gSaA okLrfod yksx vly thou 
esa vius iM+ksl] fe= eaMyh] dk;kZy; eaMy vkSj 
O;fäxr ilan&ukilan ds vuqlkj fofHkUu leqnk;ksa 
ls lacaèk j[krs gSa] vkSj ,d nwljs dk vuqlj.k djrs 
gSaA blds foijhr] LiSej vfu;fer mi;ksxdrkZvksa 
dk vuqlj.k djrs gSa] ftlds dkj.k mUgsa cgqr 
de ikjLifjdrk feyrh gSA blds vfrfjä] 
,sls vuq;kf;;ksa ds chp de ikjLifjd dusD'ku 
gksrs gSa] tks ckrphr dks vkSj lkFk gh leqnk; 
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vkèkkfjr fo'ks"krkvksa dks de djrs gSaA okLrfod 
mi;ksxdrkZvksa vkSj LiSelZ ds chp ;g varj gesa 
LiSelZ dk irk yxkus esa mi;ksx dh tkus okyh 
,d fofèk çnku djrk gSA bl rjg ds igpku ra= 
ls cpus ds fy,] LiSej ,d&nwljs dk vuqlj.k 
djrs gSa] vkSj udyh leqnk; cukrs gSaA ysfdu ;g 
okLrfod yksxksa dks LiSe djus ds muds ewy mís'; 
dks gjk nsxk] D;ksafd os LiSÇex lewgksa ds Hkhrj jgus 
ds fy, çfrcafèkr gks tkrs gSaA blds vykok] bu 
udyh leqnk;ksa ds lnL;ksa dk cM+k çfr'kr LiSelZ 
dk gksxk vkSj leku O;ogkj gksaxs] ftlls lexz dk 
irk yxkus dh laHkkouk c<+ tkrh gSA

LiSe us mu fnuksa ls leL;k,¡ iSnk dh gSa 
tc baVjusV dh 'kq#vkr gqÃ FkhA bUgsa 1978 esa 
ARPANET esa fjiksVZ fd;k x;k FkkA ysfdu ml 
le;] fdlh dks bldh Çprk ugÈ FkhA Ã&esy cl 
'kq#vkr dj jgs Fks] vkSj LiSe dks vHkh rd ekU;rk 
ugÈ feyh FkhA ysfdu ;g leL;k le; ds lkFk 
vkSj rst gksrh xÃ] vkSj ;g vkt ,d fo'kky 
ladV cu xÃ gSA vupkgs LiSÇex ¼LiSe Ãesy @ 
lks'ky c‚V~l @ vkSj LiSEcksV~l½ ds fofHkUu :iksa 
dks idM+us esa l{ke dÃ rduhdksa dks cuk;k x;k 
gSA 'kksèk i= ¼4½ esa] igpku dh èkks[ks dh jksdFkke 
rduhd çLrkfor gSA ;g lkekU; ;ksxnku usVodZ 
MsVk dk mi;ksx djrk gS vkSj mi&leqnk; esa ços'k 
djus dh dksf'k'k dj jgs Hkzked [kkrksa dh igpku 
djrk gSA èkks[ks dk rkRi;Z gS] fdlh ,sls O;fä dks 
>wBh tkudkjh tkucw>dj gLrkarfjr djuk] tks 
>wB ls vutku gSA ;g ,d igpku vkSj jksdFkke 
ra= nksuksa ds :i esa çHkkoh çrhr gksrk gSA ysfdu 
bldh n{krk dkQh de gS] [kkldj cM+s usVodZ esa 
rks cgqr gh de gSA

WARNINGBIRD ¼5½ dks LiSelZ ds fV~oVj 
LVªhe esa ik, tkus okys lafnXèk URL dks oxÊ—r 
djus vkSj ÞyxHkxß okLrfod le; v‚ijsÇVx 
flLVe ds :i esa dk;Z djus ds fy, fMt+kbu fd;k 
x;k FkkA bldk mís'; dsoy V~ohV~l dks oxÊ—r 

djuk gS] u fd mu i`"Bksa dh tkap djuk]tks ogka ls 
[kqy jgs gSaA lglacaèk ¼correlation½ dks dÃ V~ohV~l 
ls fudkyk tk ldrk gSA geykoj ds ikl Hkh rks 
vlhfer lalkèku ugÈ gSa vkSj blfy, URL dk 
vfuok;Z :i ls iqu% mi;ksx fd;k tkrk gSA ,slh 
lglac) ;k lk>k URL iquÆunsZf'kr J`a[kykvksa dk 
irk yxkus esa vPNh rjg ls dke djrk gSA bl 
rduhd dh eq[; lhek,¡ bldh èkheh xfr vkSj 
lalkèkuksa dk vçHkkoh vkSj de mi;ksx gSaA 'kksèk i= 
¼6½ LiSe tkap ds fy, ,d fofèk çLrkfor djrk gS] 
tks fV~oVj dh viuh LiSe uhfr dk mi;ksx djrk 
gSA ck;sfl;u oxÊdj.k ,YxksfjFe ¼6½ lkekU; vkSj 
lafnXèk çdkj ds O;ogkjksa dks vyx djrk gSA 
xzkQ+&vkèkkfjr lqfoèkk,¡ Hkh mi;ksxh ik;h tkrh gSa] 
D;ksafd LiSe [kkrs vko';d :i ls cM+h la[;k 
esa mi;ksxdrkZvksa dk vuqlj.k djrs gSaA tc ge 
lkexzh vkèkkfjr fo'ks"krkvksa dh tkap djrs gSa] rks 
LiSe [kkrksa esa vkerkSj ij dÃ MqfIydsV V~ohV ik, 
tkrs gSa] tks bldh igpku dk dkj.k cu tkrk 
gSA gkykafd] okLrfod mi;ksxdrkZ ckj&ckj V~ohV 
iksLV dj ldrs gSa] blfy, ;g ,d çkekf.kd fofèk 
ugÈ gSA

3- çLrkfor ç.kkyh% ,d lfEefJr –f"Vdks.k The 
Proposed Technique: A Hybrid Approach
çLrkfor dk;Zç.kkyh fofHkUu rduhdksa 

ds la;kstu ij dke djrh gS] ftlesa lkexzh] 
lkeqnkf;d fo'ks"krk,a vkSj baVjSD'ku 'kkfey gSaA 
usVodZ Js.kh dks leqnk;&vkèkkfjr vkSj baVjSD'ku 
çdkjksa ds fy, mi&oxÊ—r fd;k x;k gS] tks 
baVjSD'ku usVodZ ls vkrs gSaA esVkMsVk fo'ks"krk,¡ 
mi;ksxdrkZvksa ds Lo;a ds V~ohV ls vkrh gSa] vkSj 
lkexzh&vkèkkfjr fo'ks"krk,¡ iksLV dh xq.koÙkk vkSj 
iksÇLVx O;ogkj dk mi;ksx djrh gSaA LiSej lkexzh 
vkSj esVkMsVk vkèkkfjr igpku ls cpus ds fy, Lo;a 
vius iksLV rks lek;ksftr dj ldrs gSa] ysfdu 
vuq;kf;;ksa vkSj leqnk;&vkèkkfjr fo'ks"krkvksa dks 
ck;ikl djuk eqf'dy gksrk gSA
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3-1 fofèk vkSj MkVklsV % Methodology and Dataset
ge ç;ksxkRed fo'ys"k.k vkSj ewY;kadu ds 

fy,] okLrfod mi;ksxdrkZvksa vkSj LiSelZ nksuksa 
ds fV~oVj MsVklsV ds mi;ksx ij ppkZ djrs gSaA 
çR;sd mi;ksxdrkZ dh çksQ+kby tkudkjh ds lkFk 
lkFk gh mlds vuq;k;h vkSj mldh vuqlj.k lwph] 
vkSj V~ohV dk fooj.k Hkh miyCèk gksrk gSA ge 
vuq;kf;;ksa okys mi;ksxdrkZvksa dk MkVklsV ysdj 
dke djsaxsA çrhdksa ds fy, rkfydk 1 ns[ksa%

 

rkfydk 1% çrhd fooj.k

ge viuh rduhdksa dks fuEu fyf[kr eq[; 
xq.kksa ij vkèkkfjr djsaxs%

3-2 esVkMsVk&vkèkkfjr O;oLFkk Metadata Based 
Techniques

3-3 lkexzh&vkèkkfjr fo'ks"krk,¡ Content-Based 
Characteristics

3-4 ikjLifjd fopkj&foe'kZ vkèkkfjr xq.k: 
Interaction-Based Characteristics

3-5 leqnk; vkèkkfjr fo'ks"krk,¡ Community-
Based Characteristics

3-2 esVkMsVk&vkèkkfjr O;oLFkk Metadata 
Based Techniques:

esVkMsVk V~ohV fo'ks"krkvksa dk o.kZu djus okyh 
tkudkjh dk çfrfufèkRo djrk gS] vkSj lwpuk lzksr 
[kkstus esa mi;ksxh gks ldrk gSA bu pkj fo'ks"krkvksa 
dks igpku ds fy, mi;ksx fd;k tkrk gSA

3-2-1 jhV~ohV dk vuqikr Retweet Ratio (RR) 

Lopkfyr LiSej euq";ksa dh rjg V~ohV ugÈ 
djrsA c‚V lkekU; :i ls nwljksa ds V~ohV 

dks jhV~ohV djrs gSa] ;k MsVkcsl ls V~ohV 
dk mi;ksx djrs gSa] ;k fQj laHkkO; rjhdksa 
dk mi;ksx djds V~ohV cukrs gSaA bl dk 
ewY;kadu RR ds lkFk fd;k tk ldrk gS] tks 
fd ds mi;ksxdrkZ }kjk fn, x, jhV~ohV dk 
dqy V~ohV ij vuqikr gSA ;g okLrfod yksxksa 
ds fy, de gksuk pkfg, tcfd ;g LiSej ds 
ekeys esa mPp gksxkA xf.krh; :i ls]

RR(u) = {RT(u)} / {N(u)}, (Eq 3.2.1)

tgk¡ RT(u) ml miHkksäk ds dqy jhV~ohV 
vkSj N(u) ml miHkksäk ds dqy V~ohV gSA

3-2-2 Lopkfyr V~ohV vuqikr Automated 
Tweet Ratio (AR) 

dqN LiSÇex [kkrs OSNs }kjk çnku fd, 
x, API dk mi;ksx djrs gSaA fV~oVj esa ,d 
lkoZtfud ,ihvkÃ gS] vkSj bldk mi;ksx dÃ 
LiSelZ }kjk fd;k tkrk gSA viath—r vkSj 
r`rh;&i{k ,fIyds'ku ls mRiUu V~ohV~l dks 
Lopkfyr V~ohV dgk tkrk gSA fdlh fn, x, 
mi;ksxdrkZ dk AR] ml ds ,ihvkÃ ls V~ohV 
vkSj dqy V~ohV~l dk vuqikr gSA

AR(u) = {A(u)} / {N(u)},  (Eq 3.2.2)

tgka A(u) ,ihvkÃ dk mi;ksx djrs gq, V~ohV~l 
dh la[;k gSA okLrfod yksxksa ds fy, AR 
de gksuk pkfg,] tcfd LiSej ds fy, vfèkdA

3-2-3 V~ohV Vkbe LVSaMMZ Msfo,'ku Tweet 
Time Standard Deviation (TSD)

Lopkfyr LiSej viuh xfrfofèk dk le; 
fuèkkZfjr djus ds fy, jSaMe uacj tujsVj 
dk mi;ksx djrs gSaA c‚V Vkbe ,fDVos'ku 
Q+aD'ku ds vuqlkj le; esa ,d fuÆn"V Çcnq 
ij lfØ; gks tkrs gSaA gkyk¡fd os ,Yxksfjne 
Hkh dqN fu;eksa dk ikyu djrs gSaA TSD V~ohV 
le; fHkUurkvksa dks dSIpj djrk gSA xf.krh; 
:i ls% 
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    (Eq 3.2.3)

tgka ti ioÈ V~ohV le; gS] V~ohV~l ds chp 
vkSlr le;  gS] vkSj N (u) miHkksäk u  
}kjk fd, x, dqy V~ohV gSaA Lopkfyr LiSej 
esa de Vh,lMh gksxk tcfd okLrfod yksxksa 
esa ikl vfèkdA

3-2-4 V~ohV le; varjky ekud fopyu 
Tweet Time Interval Standard Deviation 
(TISD) 

TISD yxkrkj xfrfofèk;ksa esa iSVuZ dk 
mi;ksx djrk gSA c‚V~l }kjk fd, x, V~ohV 
esa fu;fer varjky gksrk gS tcfd euq";ksa esa 
vfu;fer varjky gksrk gSA xf.krh; :i ls]

(Eq 3.2.4)

tgka T1, T2, ..., Tn yxkrkj V~ohV~l ds chp 
le; varjky nsrs gSa vkSj vkSlr le; varjky 
gSA Lopkfyr LiSelZ ds fy, ;g Hkh de 
gksxkA 

3-3 lkexzh&vkèkkfjr fo'ks"krk,¡ Content-Based 
Characteristics

orZeku fofèk;ka lkexzh xq.koÙkk dk mi;ksx 
,d ladsrd ds :i esa Hkh djrh gSaA LiSelZ 
mi;ksxdrkZvksa dks yqHkkus vkSj èkks[kk nsus ds fy, 
V~ohV iksLV djrs gSa] vkSj fof'k"V fo'ks"krkvksa dk Hkh 
mi;ksx fd;k tk ldrk gSA tSls fd%

3-3-1 URL vuqikr URL Ratio (UR) 

mi;ksxdrkZ vkerkSj ij viuh #fp ds fopkj 
vkSj fopkj iksLV djrs gSa] vkSj lekpkj ys[k 
vkSj dgkfu;ka lk>k djrs gSaA bl rjg ds 
V~ohV esa dHkh &dHkh rks lacafèkr i`"B ds lzksr 
URL gks ldrs gSa] ysfdu ges'kk ugÈ gksaxsA 

RR dk lehdj.k nsf[k,

UR(u) = {U(u)} / { N(u)}, (Eq 3.3.1)

tgka U(u) V~ohV esa mi;ksx fd, x, URL 
ds lkFk V~ohV~l dh la[;k gS] vkSj N(u) ;w }
kjk fd, x, dqy V~ohV gSaA LiSelZ dks URL 
dk mi;ksx djuk vko';d gS] rkfd os tks oks 
pkgrs gSa] og djus esa l{ke gks ldsa] rkfd os 
lkekU; mi;ksxdrkZvksa dks vius yf{kr i`"Bksa 
ij [kÈp ldsaA blds fy,] Spammers dks 
URL dk mi;ksx djuk gh gksrk gSA blfy, 
muds T;knkrj V~ohV~l esa URL gksrs gSa] vkSj 
blfy, UR eku yxHkx 1 gks tkrk gSA blds 
foijhr] okLrfod mi;ksxdrkZvksa ds UR NksVs 
¼0 ds djhc½ gksrs gSa] D;ksafd vfèkdka'k le; os 
viuh Hkkoukvks dks O;ä dj jgs gksrs gSa vkSj 
;wvkj,y iksLV ugÈ djrsA ;g Hkh okLrfod 
mi;ksxdrkZ ls LiSej dk irk yxkus dk ,d 
vkSj rjhdk gSA

3-3-2 vf}rh; URL vuqikr Unique URL 
Ratio (UUR) 

URL dk vR;fèkd mi;ksx vius vki 
esa lansgkLin gS] ysfdu ,d gh URL ds 
ckj&ckj nksgjk;k tkus ls lansg dh rhozrk 
c<+ tkrh gSA LiSelZ ckj&ckj ,d gh URL 
dk mi;ksx djds mi;ksxdrkZvksa dks Qalkus 
dh dksf'k'k djrs gSa] mUgsa nqHkkZoukiw.kZ lkbV 
ij iquÆunsZf'kr djus ds fy,A mi;ksxdrkZvksa 
ds V~ohV esa URL dh fof'k"Vrk ds fy,  
vf}rh; URL vuqikr dk mi;ksx djds 
bldh igpku dh tkrh gSA

UUR(u) = {UU(u)} / {U(u)}, (Eq 3.3.2)

tgka UU (u) vf}rh; URL gS vkSj U(u) 
V~ohV~l esa dqy URL gSaA ;g LiSej ds fy, 
yxHkx 1 gksxk ysfdu okLrfod mi;ksxdrkZvksa 
ds fy, de ewY; gksxk] ftlls LiSej dk irk 
yxk;k tk ldsxkA
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3-3-3 mYys[k vuqikr Mention Ratio (MR)

fV~oVj gSaMy “@userid” dk mi;ksx djds 
mi;ksxdrkZvksa dks V~ohV~l esa nwljksa dks VSx 
djus dh vuqefr nsrk gSA LiSelZ V~ohV esa 
mi;ksxdrkZ ukeksa dk mYys[k djds bl lqfoèkk 
dk mi;ksx djrs gSa] ,oa mUgsa lans'k Hkstus okys 
ds ckjs esa tkuus ds fy, fDyd djus ds fy, 
mdlkrs gSaA

MR(u) = {M(u)} / N(u),   (Eq 3.3.3)

tgk¡ M(u) mYys[kksa dh fxurh gSA ;g 
iSjkehVj Hkh okLrfod yksxksa ds fy, de vkSj 
LiSe c‚V ds fy, mPp gksuk visf{kr gSA 

3-3-4 vf}rh; mYys[k vuqikr Unique 
Mention Ratio (UMR) 

okLrfod mi;ksxdrkZvksa ds okLrfod yksxksa ds 
lkFk dÃ lacaèk gks ldrs gSa ysfdu ckrphr lHkh 
ds lkFk ugÈ gksrh gSA ;gh dkj.k gS fd dksÃ 
Hkh okLrfod mi;ksxdrkZ vius lHkh ifjfprksa 
dks VSx ugÈ djrk gSA blds foijhr] LiSej 
fdlh dks Hkh vfu;fer:i ls VSx djrs gSaA 
xf.krh; :i ls] ;w,evkj vuqikr fuEufyf[kr 
lehdj.k }kjk fuèkkZfjr fd;k tkrk gS%

UMR(u) = {UM(u)} / {M(u)}, (Eq 3.3.3)

tgka UM(u) mi;ksxdrkZ ;w }kjk fd;s x, 
vf}rh; mYys[k gS] vkSj M(u) ;w }kjk fd;s 
x, dqy mYys[k gSaA okLrfod yksxksa ds fy, 
UMR de gS D;ksafd os fof'k"V yksxksa ds lkFk 
ckrphr djrs gSaA ;g LiSe ds fy, mPp gksuk 
visf{kr gSA 

3-4 ikjLifjd fopkj&foe'kZ vkèkkfjr xq.k% 
Interaction-Based Characteristics: 

OSNs ls miyCèk mi;ksxdrkZ baVjSD'ku MsVk 
gesa mfpr fu.kZ; ysus ds fy, dÃ Lrjksa ij cgqr 
lkjh tkudkjh çnku djrk gSA ;g èkks[kkèkM+h dk 
irk yxkus] mi;ksxdrkZ dh okLrfod nqfu;k dh 

igpku] xzkgd O;ogkj fo'ys"k.k vkSj mi;ksxdrkZ 
ds O;ogkj dk iwokZuqeku yxkus esa gekjh enn 
djrk gSA dksÃ Hkh mi;ksxdrkZ nwljksa dh lnL;rk 
@ xfrfofèk;ksa dk ikyu viuh vksj ls dj ldrk 
gS] ysfdu nwljksa dks mldk vuqlj.k djus ds fy, 
etcwj ugÈ dj ldrk gSA ;g gesa vkSj vfèkd 
igpku dj ikus dh rjdhcsa @ rduhd çnku 
djrk gSA blds dÃ çdkj gSa tks uhps le>k, 
x, gSaA 

3-4-1 vuq;k;h vuqikr Follower Ratio (FR)

,d mi;ksxdrkZ ds vuq;kf;;ksa dh fxurh 
vU; mi;ksxdrkZvksa ds chp mlds foÜokl 
Lrj dks bafxr djrh gSA vks,l,u usVodZ 
esa tqM+s yksx vke rkSj ij okLrfod nqfu;k 
esa Hkh ,d nwljs dks tkurs gSa ¼lsfyfczVh @ 
yksdfç; mi;ksxdrkZvksa dks NksM+dj½A blfy,] 
okLrfod yksxksa ds fy, Q‚yks&cSd nj lkekU; 
:i ls vfèkd gksrh gSA mi;ksxdrkZ u dk FR 
usVodZ esa ml dk vuq;k;h vuqikr gSA FR 
¼Q‚yks&cSd nj½ okLrfod mi;ksxdrkZvksa ds 
fy, mPp vkSj LiSelZ ds fy, de gksrh gSA

   (Eq 3.4.1)

3-4-2 çfr"Bk vkSj ikjLifjdrk Reputation 
and Reciprocity 

lekt esa yksxksa dh okLrfod foÜo esa çfr"Bk 
muds leqnk; esa muds fopkjksa vkSj muds 
çfr yksxksa ds foÜoklksa dks bafxr djrh gS] 
vkSj vkHkklh nqfu;k esa Hkh ;gh ykxw gksrk gSA 
bldk eryc gS fd ;fn A fV~oVj ij B 
dk vuqlj.k djrk gS] rks ;gh visf{kr gksxk 
fd B Hkh A dk vuqlj.k djs] ftlls A ds 
fy, mPp ikjLifjdrk nj gksA ikjLifjdrk 
nj user ds fdlh dk vuqlj.k djus ds ckn] 
okil vuqlj.k ds vuqikr dks bafxr djrk gSA 
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  (Eq 3.4.2)

R(u) vke rkSj ij LiSelZ ds fy, de vkSj 
okLrfod mi;ksxdrkZvksa ds fy, mPp gksuk 
visf{kr gSA 

3-4-3 vuq;k;h&vkèkkfjr çfr"Bk Follower-
Based Reputation (FBR) 

,d mi;ksxdrkZ dh çfr"Bk mlds lkFk tqM+s 
mi;ksxdrkZvksa ls fojklr esa feyh gks ldrh 
gSA bl fo'ks"krk dk mi;ksx] mi;ksxdrkZ 
ds vuq;kf;;ksa dh çfr"Bk ls mldh çfr"Bk 
r; djus ds fy, fd;k tkrk gSA FBR fn, 
x, mi;ksxdrkZvksa ds vuq;kf;;ksa dh vkSlr 
çfr"Bk gSA xf.krh; :i ls] 

 (Eq 3.4.3)

tgk¡ R(u) vuq;kf;;ksa dh çfr"Bk gS] FBR 
vke rkSj ij LiSelZ ds fy, de vkSj okLrfod 
mi;ksxdrkZvksa ds fy, mPp gksuk visf{kr gSA 

3-4-4 DyLVÇjx xq.kkad Clustering 
Coefficient (CC) 

usVodZ uksM dk CC] ml fo'ks"k uksM ls 
xqtjus okys dusD'kuksa dks NksM+dj] vklUu 
uksM~l ds baVjdusfDVfoVh ds ?kuRo dk 
çfrfufèkRo djrk gSA ;g Lo;a iM+ksfl;ksa ds 
chp foÜokl Lrj dks bafxr djrk gS Hkys gh 
;g mi;ksxdrkZ ekStwn u gksA D;ksafd okLrfod 
yksxksa ds okLrfod usVodZ gSa vkSj lHkh ,d 
nwljs ls ijLij ifjfpr gSa] okLrfod nqfu;k 
esa tqM+s mi;ksxdrkZvksa ds chp foÜokl gksus ij 
okLrfod mi;ksxdrkZ ds ikl mPp CC ¼1 
ds djhc½ gks ldrk gSA ,d LiSej usVodZ dh 
rqyuk esa mudk usVodZ ?kuk gSA 

 (Eq 3.4.4)

 

  

fp= 3-4-4 ¼v½ Þ,ß dk usVodZ ¼c½ v ds u gksrs 
gq, mlds lEcafèkr Çcnqvksa dk vkilh usVodZ] ¼l½ 
Þ,ß ds iM+ksfl;ksa ds chp ,d leqnk; dk uewukA 

Fig. 3-5 leqnk; vkèkkfjr fo'ks"krk,¡   
    Community - Based Characteristics

ekuo çkphu dky ls lekt esa ,d lkFk jg 
jgs gSaA okLrfod foÜo leqnk;ksa esa] mi;ksxdrkZ ,d 
nwljs dks tkurs gSa vkSj muds chp ,d foÜokl Lrj 
gS] vkSj ckgjh yksxksa dh rqyuk esa vkil esa mPp 
lacaèk ?kuRo HkhA vc ge blds vkèkkj ij dqN 
–f"Vdks.kksa dks ns[krs gSaA

3-5-1 leqnk;&vkèkkfjr çfr"Bk Community-
Based Reputation (CBR)

fdlh Hkh mi;ksxdrkZ dh çfr"Bk muds 
leqnk;ksa dh çfr"Bk vkSj mlds lacafèkr 
lnL;ksa dh çfr"Bk ds vuqikr esa gSA okLrfod 
mi;ksxdrkZvksa ds lkFk tqM+s leqnk;ksa esa vPNh 
çfr"Bk gks] rks mldh viuh çfr"Bk Hkh c<+ 
tkrh gSA bl çdkj] vPNh çfr"Bk okys 
leqnk;ksa esa lfEefyr gksus Hkj ls] mi;ksxdrkZ 
dh çfr"Bk c<+ tkrh gS ;fn mi;ksxdrkZ C1, 
C2, C3 ds :i esa ukfer leqnk;ksa esa ekStwn 
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gS] rc mldk CBR eku ;g gksxk%

( E q 3 . 5 . 1 ) 

tgka R (Ci (j)) ith leqnk; ds jth mi;ksxdrkZ 
ds fy, çfr"Bk gSA lhchvkj LiSelZ ds fy, 
de vkSj okLrfod mi;ksxdrkZvksa ds fy, 
mPp gSA

3-5-2 leqnk; vkèkkfjr DyLVÇjx xq.kkad 
Community-Based Clustering Coefficient 
(CBCC) 

;g xq.kkad leqnk;ksa ds lewgksa dks bafxr djrk 
gS ftlesa mi;ksxdrkZ ekStwn gSA ;fn CCi ith 
leqnk; dk DyLVj xq.kkad gS] vkSj mi;ksxdrkZ 
U ,sls K leqnk;ksa dk lnL; gS] rks U ds fy, 
CBCC ;g gksxk]

] (Eq 3.5.2)

lhchlhlh okLrfod yksxksa ds fy, mPp 
vkSj LiSelZ ds fy, de gksxk] D;ksafd LiSelZ 
ls tqM+s Lora= mi;ksxdrkZ 'kk;n gh dHkh 
varj&leqnk; gksrs gSaA

4- ifj.kke vkSj rqyuk ds fy, iSjkehVj  
Results and Parameters of Comparison

MsVklsV ij bl ,YxksfjFe ds çn'kZu dk 
fo'ys"k.k ¼vkSj rqyuk½] e'khu yÉux ds bu rhu 
rjhdksa ds lkFk fd;k x;k% fMfl'ku Vªh] jSaMe 
QkjsLV vkSj cSflvu usVodZA rqyuk ds fy, ç;qä 
fd;s x, ehfVªd Fks vokLrfod ldkjkRed ;k >wBh 
ldkjkRed nj false positive rate (FPR)] [kkst 
;k irk yxkus dh nj detection rate (DR)] 
vkSj ,Q&Ldksj F-ScoreA

TP (True Positive) Vhih okLrfod 
ldkjkRedrk la[;k dks bafxr djrk gS] tks ;g 
crkrh gS fd fdrus vlyh LiSelZ dks lgh rjg ls 
LiSej ds :i esa oxÊ—r fd;k x;kA blds foijhr] 
,Q+ ,u FN ¼False Negative½ xyr udkjkRedrk 
gS] tks ;g crkrh gS fd fdrus vlyh LiSelZ 
dks xyrh ls vlyh mi;ksxdrkZ le> fy;kA 
Bhd mlh rjg] ,Qih FP ¼False Positive½ >wBh 
ldkjkRedrk la[;k gS( ;g og la[;k gS tks crkrh 
gS fd fdrus okLrfod yksxksa dks xyr rjg ls LiSej 
ds :i esa oxÊ—r fd;k x;kA vkSj var esa Vh,u 
TN ¼true negatives½ lPps udkjkRedrk la[;k 
gesa lgh <ax ls oxÊ—r okLrfod mi;ksxdrkZvksa 
dh la[;k crkrk gSA 

,Qihvkj >wBh ldkjkRed nj gSA FPR ¼false 
positive rate½ ,Qih (FP) vkSj Vh,u (TN) ds 
la;kstu ls çkIr gksrk gS] tks fd dqy okLrfod 
mi;ksxdrkZvksa ds vuqikr esa LiSelZ ds :i xyr 
rjhds ls oxÊ—r okLrfod mi;ksxdrkZvksa dk va'k 
gSA ,d vPNs DyklhQk;j esa de FPR gksuk pkfg,A 

blh rjg] Mhvkj ¼DR or recall rate or 
detection rate½ Vhih (TP) vkSj ,Q,u (FN) dk 
la;kstu gSA ;g ÞidMs x, ß LiSej dk dqy LiSej 
ls vuqikr nsrk gSA vPNs DykflQk;j esa ;g nj 
vfèkd gksuh pkfg,A 

vkSj var esa] ,Q&Ldksj ¼F Score½ vkSlr 
lVhdrk@ uhj {khj foosd'khyrk dh 'kfä gS] ;g 
lHkh igpkus x, LiSelZ esa ls lgh <ax ls idMs 
x, ¼xyr igpkuksa dks NksM+ dj flQZ lgh igpkus 
x, LiSelZ dh la[;k½ LiSelZ dk vuqikr gSA ;g 
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oxÊdj.kdrkZ dh foHksndkjh 'kfä dks n'kkZrk gSA ,d mPp ,Q&Ldksj okyk DykflQk;j okaNuh; gSA 
Åij fn, x, lehdj.k ns[ksaA rkfydk 2 bu ekinaMksa ds lkFk fofHkUu ,Yxksfjne ds çn'kZu dh rqyuk 
djds çkIr ifj.kkeksa dks fn[kkrh gSA vè;;u ;g Hkh crkrs gSa fd] çn'kZu MsVklsV esa ÞLiSelZ dh x.kukÞ 
ds ÞokLrfod mi;ksxdrkZvksa dh x.kukÞ ds vuqikr ds lkFk Hkh cnyrk gSA ;g rkfydk … esa ns[kk tk 
ldrk gSA 

rkfydk 2% bu ekinaMksa ds lkFk fofHkUu ,Yxksfjne ds çn'kZu dh rqyuk ds ifj.kke 

 

rkfydk 3% okLrfod mi;ksxdrkZvksa vkSj LiSelZ ds fofHkUu  
vuqikrksa ds lkFk ,Yxksfjne ds çn'kZu esa cnyko

5- fu"d"kZ CONCLUSION
iqjkus rjhds vius çn'kZu vkSj çksQkby ds 

vkèkkj ij LiSej mi;ksxdrkZvksa dh igpku djrs 
gSa] tcfd çLrkfor –f"Vdks.k ;g rks djrk gh 
gS] ysfdu blds lkFk gh blds iM+kslh uksM~l ds 
vkèkkj ij vkSj baVjSD'ku usVodZ ds vkèkkj ij 
Hkh dke djrk gSA esVkMsVk&vkèkkfjr rduhdksa dk 
çn'kZu mruk vPNk ugÈ gksrk gS] D;ksafd os fofHkUu 
,Yxksfjne }kjk ew[kZ cuk;s tk ldrs gSaA ckrphr& 
vkSj leqnk; vkèkkfjr fo'ks"krkvksa dks ç;qä djus 
okys rjhds vkSj rjdhcsa] Åij ifjHkkf"kr lHkh 
ekinaMksa ds vkèkkj ij csgrj çn'kZu djrh ik;h 
x;È gSaA vkt tc lkjh nqfu;k varjtky dk ç;ksx 
djrh gS] vkSj iSls ds ysu nsu Hkh varjtky ij gksrs 
gSa] blhfy;s ;g vko';d gS fd LiSe dks igpkuk 
tk lds vkSj varjtky dks lqjf{kr cuk;k tk ldsA 
blds fy, ;s lHkh rduhdsa cgqr okaNuh; gSaA 

ç;qä 'kCnkoyh

Community 
Based Features

leqnk; vkèkkfjr fo'ks"krk,a

Correlation lg & lacaèk

Cyber Crime lkbcj vijkèk] varjktky ij 
gksus okys vijkèk

DR  
(Detection rate)

xyr lUns'k idM+us dh nj

FN (False  
Negative)

tks lUns'k xyr Fkk mldh lgh 
ds :i esa xyrh ls gqÃ igpku

FP  
(False Positive)

tks lUns'k xyr ugÈ Fkk mldh 
xyr ds :i esa xyrh ls gqÃ igpku

FPR (False 
Positive Rate)

>wBh ldkjkRed nj

F Score lVhdrk@ uhj {khj foosd'khyrk 
dh 'kfä 

Genuine  
(human) users

okLrfod ¼ekuo½ mi;ksxdrkZ
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lhfer yackÃ ds lks'ky ehfM;k ds fy, Lopkfyr LiSej fMVsD'ku] M‚ f'kYik esgrk

Metadata Based  
Techniques

iksLV ;k V~ohV dh lkexzh 
vkèkkfjr fu.kZ; O;oLFkk

OSN/ Open  
Social Network

vartkZy ij miyCèk [kqyh gqÃ 
lkekftd ckrphr vkfn dh 
lsok,a ftUgs dksÃ Hkh mi;ksx esa 
ys ldrk gSA 

Phishing

O;fäxr tkudkjh] tSls ikloMZ 
vkSj ØsfMV dkMZ uacj çdV djus 
ds fy, O;fä;ksa dks çsfjr djus 
ds fy, çfrf"Br daifu;ksa ls Ãesy 
Hkstus dk QtÊ vH;klA

Random Forest, 
Decision Tree 
and Bayesian 
Network

oxÊdj.k @ rqyuk ds rjhds

Random num-
ber Generator

vfu;fer la[;k,¡ cukus okys 
dEI;wVj çksxzke

Real Time
tc vartkZy ij tks gks jgk gS 
ml ij vkèkkfjr Rofjr fu.kZ; 
mlh le; fy, tkuk

Registered  
Follower

iath—r vuq;k;h

Social Bots
lkekftd varjtky ij euq"; dh 
gh rjg >wBs iksLV ;k V~ohV djus 
okys l‚¶Vos;j çksxzke

Spam yksxksa dks xqejkg djus ;k Qalkus ds 
fy, Hksts x, >wBs lUns'k ;k iksLV

Spammer >wBs lans'k ;k iksLV Hkstus okys 
lzksr ¼euq"; Hkh vkSj c‚V Hkh½

Time Activation 
Function

le; lfØ;.k lc:Vhu ftlls 
V~ohV fVªxj gks tkrk gS

TN  
(True negative)

tks lUns'k lgh Fkk ¼okLrfod 
mi;ksxdrkZ dk lPpk lUns'k½ 
mldh lgh ds :i esa lgh igpku

TP  
(True positive)

tks lUns'k xyr Fkk mldh xyr 
ds :i esa lVhd igpku
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lkjka'k

bl ys[k esa] jsfM;ks LisDVªe dh t+:jrsa vkSj blds çcaèku dh vko';drkvksa dk voyksdu çLrqr fd;k 
x;k gSA jsfM;ks LisDVªe ,d çk—frd lalkèku gS tks lhfer ek=k esa miyCèk gSA ok;jysl rduhdh] mPp 
{kerk dh cz‚McSaM lsok,a çnku djus esa cgqr gh egRoiw.kZ Hkwfedk fuHkkrh gSA jsfM;ks LisDVªe] ok;jysl 
rduhdh dk çk.k rRo gSA ;g mYys[k djuk gS fd ty] LFky vkSj uHk tgk¡ Hkh] lwpukvksa dk vknku 
çnku] fcuk fdlh HkkSfrd ekè;e ls gksrk gS] og csrkj ç.kkyh ls laHko gSA jsfM;ks LisDVªe ds NksVs Hkkxksa 
esa ,d ls vfèkd lsok,a lekfgr gksrh gSA  vr%]  dq'kyrkiwoZd jsfM;ks lapkj lsokvksa dks çnku djus ds 
fy, vR;ko';d gS fd n{krk ls jsfM;ks LisDVªe dk çcaèku fd;k tk;sA varjkZ"Vªh; nwjlapkj la?k ¼ITU½] 
la;qä jk"Vª dh ,d fo'ks"k ,tsalh] foÜo Lrj ij jsfM;ks LisDVªe çcaèku ds fy, mÙkjnk;h gSA ITU dk 
jsfM;kslapkj lsDVj]  vè;;u lewgksa ¼Study Groups½ vkSj mudh oÉdx ikVÊ ¼Working Parties½ ds 
ekè;e ls dke djrk gSA lHkh vè;;u lewgksa ds fy, cgqr lkjs vè;;u ç'uksa dks ifjHkkf"kr fd;k x;k 
gSA foÜo esa dÃ 'kksèk laLFkk,a vkSj oSKkfud]  jsfM;ks LisDVªe fo"k;ksa ij lrr 'kksèk djrs jgrs gSaA bu 
laLFkkuksa  vkSj fo"k; fo'ks"kKksa  us cgqr lkjs dhÆreku LFkkfir fd;s gSaA  muds  dk;ks± dh foospuk vkSj 
mi;ksx] jk"Vªh; vkSj varjkZ"Vªh; Lrj ij vkdfyr gksrk jgrk gSA  ,d mnkgj.k ds fy,] bUgh 'kksèkksa ds  
ifj.kkeLo:i 2G] 3G] 4G vkSj 5G dh mi;ksfxrk,a] gekjs thou dk vfHkUu fgLlk  cu pqdh gSA bl 
ys[k esa] mnkgj.k Lo:i  'kksèk ds fy, nks vè;;u ç'uksa dk mYys[k fd;k x;k gSA orZeku le; esa bu 
vè;;uksa dk dk;Zdky 2023 rd gS] vkSj rnqijkar blds 'kksèk ifj.kke] ITU ds fjiksVZ ds :i esa çdkf'kr 
gksaxsA Hkkjr esa] Hkys gh vU; fo"k;ksa esa cM+s 'kksèk laLFkku LFkkfir fd, x, gksa] ysfdu jsfM;ks LisDVªe çcaèku 
vuqlaèkku dh xfrfofèk;ksa ds fy, fof'k"V :i ls leÆir dksÃ laLFkk ugÈ gSA
 
Abstract

In this Article, an overview of the requirements of Radio spectrum and its management, has been 
presented. The need for digitalization has been drastically accelerated due to Covid-19 pandemic 
situations faced by the entire world including India. We are able to conduct our works/meetings, 
activities through ONLINE. This trend shall be more vigorous during Post Covid-19, as we will 
be more dependent on Information & Communications Technologies (ICT) requiring much lesser 
human intervention. Most of the ICT systems shall be energized using wireless technologies. For 
the functioning of ICT systems, we will require robust and very high-speed broadband structure. 

jsfM;kslapkj ij fo'ks"k
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Life line for the wireless Technologies is the 
Radio spectrum. The advantages of wireless 
technologies are savings of often complex and 
expensive cables, cable protection and plugs, 
the increased mobility and flexibility etc. The 
radio spectrum caters to forty-one different 
types of radio communication services, 
including safety services, viz., aeronautical, 
maritime, radio navigation, radiolocation, 
radio astronomy, meteorological, broadcasting, 
satellite broadcasting, fixed, fixed-satellite, 
mobile, mobile-satellite, and space services 
etc. Here, the role of the International 
Telecommunications Union (ITU) in the 
spectrum management has been described. 
Further, briefly about Study Groups and their 
Working Parties have been elaborated. Two 
Study Questions of Study Group-1 have been 
indicated for research purposes. It may be 
mentioned that in India, even though large 
research establishments in several disciplines 
have been established by the Governments, no 
professional institution is exclusively dedicated 
to Radio Spectrum Management research 
activities.  Only piece meals of work relating 
to Radio Spectrum are being undertaken by 
some of the existing institutes, which would 
not suffice to fulfill the demand of research 
needs to be undertaken towards radio spectrum 
engineering and management.  

çLrkouk

bl vlkèkkj.k Covid-19 egkekjh ladV 
us dÃ O;olk;ksa] lsokvksa vkSj vuqç;ksxksa ds 
fMftVykbts'ku dks rst dj fn;k gS fo'ks"k :i 
ls nwjlapkj] LokLF; ns[kHkky] vifjgk;Z oLrqvksa 
vkSj f'k{kk dk çcaèku vkfnA  COVID &19] ds 
mijkUr ge mu phtksa ij Hkjkslk djsaxs] ftuesa 
U;wure ekuoh; 'kkjhfjd lgHkkfxrk 'kkfey gS] vkSj 
blfy, fpfdRlk lgk;rk] VsyhesfMflu] vkÆFkd] 
lapkj] Lopkfyr m|ksx 4-0@5-0 vkfn {ks=ksa esa 
lqèkkjkRed vkSj lgk;d –f"Vdks.k dh vko';drk 

gksxhA bu lc dk;ks± dks lapkfyr vkSj lEikfnr 
djus ds fy, vfr mPp {kerk ds czkMcSaM usVodZ 
dh vko';drk iM+rh gSA ;g usVodZ  ;k rks rkj 
¼v‚fIVdy Qkbcj ½ }kjk ;k csrkj ¼ok;jysl½ }kjk 
LFkkfir fd;k tk ldrk gSA  ;gka ij ge ok;jysl 
usVodZ ds ckjs esa ppkZ djsaxsaA  blds lapkyu ds  
fy, jsfM;ks LisDVªe dh vR;ar vko';drk iM+rh 
gSA  jsfM;ks LisDVªe] ok;+jysl rduhd dh thou 
js[kk gSA  jsfM;ks rjaxksa ds fcuk thou dh dYiuk 
djuk eqf'dy gSA ;g lHkh ok;jysl vuqç;ksxksa ds 
fy, ,d egRoiw.kZ çk—frd nqyZHk lalkèku gSA 

fiNys dqN n'kdksa esa lkekftd&rduhdh 
fodkl us vkÃlhVh  ¼ICT½ fodkl dks cz‚McSaM 
lapkj ds ekè;e ls egRoiw.kZ :i ls lapkfyr fd;k 
gSA fodflr vkSj fodkl'khy] nksuksa rjg ds ns'kksa 
ds vkÆFkd vkSj lkekftd fodkl esa ICT egRoiw.kZ 
;ksxnku fn;k gSA eksckby cz‚McSaM lapkj iwjs lekt 
ds nSfud thou esa ckjhdh ls ,dh—r gks x, gSaA 
;g mEehn dh tkrh gS fd lkekftd&rduhdh 
#>ku vkSj eksckby lapkj ç.kkfy;ksa dk fodkl ,d 
lkFk feydj vkSj etcwrh ls cuk jgsxkA vkÃlhVh  
{ks= esa nqfu;k Hkj esa] çkS|ksfxfd;ksa vkSj midj.kksa 
ds rsth ls fodkl vkSj vkfo"dkjksa ds dkj.k ,d 
vHkwriwoZ ?kVuk gks jgh gSA bl çfØ;k esa] dksÃ Hkh 
ns'k fodkl dh xfr dks viukus esa ihNs ugÈ jg 
ldrk gSA vU;Fkk og ns'k u dsoy çkS|ksfxdh dh 
–f"V ls cfYd vkÆFkd ekspsZ ij Hkh cgqr ihNs gks 
ldrk gSA vc ;g dksÃ jgL; ugÈ gS fd vkÃlhVh 
fdlh ns'k dh vkÆFkd o`f) esa ,d çeq[k Hkwfedk 
fuHkkrk gSA lqj{kk] vkSj xksiuh;rk ges'kk fdlh 
Hkh ns'k ds ,tsaMs esa lcls Åij gksrs gSaA vfèkd 
tkudkjh LFkkukarfjr djus esa l{ke de 'kfä okys 
midj.k nqfu;k esa Økafr djus okys gSaA vfèkdka'k 
fodkl'khy ns'kksa esa eq[; :i ls fuèkkZfjr cz‚McSaM 
dh rqyuk esa eksckby cz‚McSaM vfèkd fdQk;rh vkSj 
çpfyr gksrk tk jgk gSA jsfM;ks fÝDosalh LisDVªe] 
lHkh vkÃlhVh foLrkj vkSj Hkfo"; dh ;kstukvksa dh 
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cqfu;kn gksus ds ukrs] vkÆFkd vkSj lapkj çkS|ksfxdh 
fodkl esa ,d çeq[k Hkwfedk fuHkkrk gSA

nwjlapkj txr esa rsth ls cnyko us jsfM;ks 
LisDVªe dks fdlh Hkh ns'k dh vFkZO;oLFkk ds fy, 
lcls ewY;oku vkSj thoar lalkèku cuk fn;k gSA 
LisDVªe ds çHkkoh mi;ksx ls ns'k dh le`f) esa 
cM+k cnyko vk ldrk gS] [kkldj tgka lapkj 
csrkj çkS|ksfxfd;ksa ij cgqr vfèkd fuHkZj gSaA 
çHkkoh fofu;eu ¼Regulation½ ls KkuoèkZd lekt 
dk fodkl djus esa enn feyrh gS vkSj ftruk 
laHko gks lds jsfM;ks LisDVªe ls ykHk fudkyus ds 
fy, mfpr IysVQ‚eZ  çnku djrk gSA nwjlapkj 
ifjpkyuksa ds vykok] jsfM;ks ÝhDosalh LisDVªe dk 
mi;ksx fofHkUu ljdkjh vkSj futh laxBuksa tSls 
j{kk] iqfyl] [kqfQ;k vkSj vU; lqj{kk ,tsafl;ksa] 
çlkj.k] jsyos] lkoZtfud mi;ksfxrk laxBuksa] rsy 
vkSj fctyh mi;ksfxrk] ijek.kq ÅtkZ] [kuu vkSj 
bLikr] f'kÇix vkfn djrs gSaA blds vfrfjä 
,;jykbal] ,;jksu‚fVdy vkSj leqæh lqj{kk lapkj] 
jMkj] Hkwdaih; losZ{k.k] j‚dsV vkSj mixzg ç{ksi.k] 
i`Foh dh [kkst] çk—frd vkink iwokZuqeku vkfn Hkh 
cM+s iSekus ij jsfM;ks LisDVªe dk mi;ksx djrs gSaA 

jsfM;ks LisDVªe D;k gS\  

jsfM;ks ÝhDosalh LisDVªe] fo|qr pqEcdh; 
fofdj.k ds ifjokj ds lnL;ksa esa ls ,d gSA jsfM;ks 
LisDVªe Hkh çdk'k dh xfr ds lkFk fo|qr pqEcdh; 
LisDVªe dh rjg xfr djrk gSA jsfM;ks LisDVªe] 
fo|qr pqEcdh; LisDVªe esa rjaxnSè;Z ds lkFk 1 
feeh ¼feyhehVj½ ls vfèkd ;k vojä ¼Infrared½ 
çdk'k dh rqyuk esa yack gksrk gSA jsfM;ks rjaxksa 
dh rjaxnSè;Z dqN feyhehVj ls de vkSj lSdM+ksa 
fdyksehVj rd gksrh gSA tsEl DydZ eSDlosy  
}kjk 1865 esa fd, x, xf.krh; dk;ks± ls igyh ckj 
jsfM;ks rjaxksa dh Hkfo";ok.kh dh xÃ FkhA eSDlosy 
us fo|qr vkSj pqacdh; voyksduksa esa çdk'k vkSj 
lekurk ds rjaxnSè;Z xq.kksa dks ns[kkA lu~ 1887 esa] 

gsufjd gV~tZ us viuh ç;ksx'kkyk esa ç;ksxkRed 
:i ls jsfM;ks rjaxksa dks mRiUu djds eSDlosy dh 
fo|qr pqEcdh; rjaxksa dh okLrfodrk dk çn'kZu 
fd;kA lj  txnh'k pUæ cksl dks jsfM;ks&lapkj 
dk tud ekuk tkrk gS] ftUgksaus jsfM;ks rFkk lw{e 
rjaxksa ¼Microwave½ dh çdkf'kdh ij dk;Z fd;kA 
feyhehVj ¼mm½ Lrj dh rjaxsa iSnk djus dk 
Js; lj  cksl dks tkrk  gS ¼ns[ksa c‚Dl½A jsfM;ks 
ÝhDoaslh ¼Radio Frequency½ fo|qrpqEcdh; rjaxksa 
¼Wlwcrromagnetic Waves½ ds ifjokj dk ,d 
lnL; gSA fo|qrpqEcdh; rjaxksa dk QSyko xkek 
rjax ls ysdj  jsfM;ks rjaxksa  rd gS –'; çdk'k Hkh 
blh lewg dk lnL; gSA dÃ vkfo"dkjksa us varfj{k 
ds ekè;e ls tkudkjh LFkkukarfjr djus ds fy, 
jsfM;ks rjaxksa dk O;kogkfjd mi;ksx fd;kA jsfM;ks 
LisDVªe] 10 KHz ls 300 GHz ¼;k] lerqY;] 
yxHkx 1 feeh ls vfèkd rjaxnSè;Z½ rd gksrk gS] 
ftls jsfM;ks rjaxksa ds :i esa ekuk tkrk gSA ;w¡  
dgk tk;s rks] jsfM;ks LisDVªe dks ukS vko`fÙk cSaMksa 
esa foHkkftr fd;k tk,xk] ftls fuEu rkfydk ds 
vuqlkj iw.kZ la[;kvksa }kjk fuÆn"V fd;k tkrk gSA 
pwafd vko`fÙk dh bdkÃ gV~tZ ¼Hz½ gS] blfy, 
fofHkUu cSaM dh vko`fÙk;ksa dks fuEu :i ls O;ä  
fd;k  x;k gS%

& fdyksgV~t+Z ¼kHz½ esa] rd vkSj 3 000 
kHz lfgr(

& esxkgV~t+Z ¼MHz½ esa] 3 MHz ls Åij] 
vkSj 3000 MHz rd(

& xhxkgV~t+Z ¼GHz½ esa] 3GHz ls Åij vkSj 
3 000 GHz rdA

nwljs lalkèkuksa ds foijhr] jsfM;ks LisDVªe dk 
LokfeRo dh rjg mi;ksx ugÈ fd;k tk ldrk 
gS] ysfdu fofHkUu ns'kksa] lsokvksa] mi;ksxdrkZvksa] 
çkS|ksfxfd;ksa vkfn ds chp bldk mi;ksx vkSj 
lk>k fd;k tk ldrk gSA uhps nh x;h rkfydk 
esa fofHkUu vko`fÙk;ksa ds fy, fofHkUu vuqç;ksxksa dk 
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mYys[k fd;k x;k gSA

rkfydk&1

cSaM uacj flEcYl vko`fÙk lhek mi;ksx 

4 VLF 3 to 30 kHz fudV&lrg iuMqCch lapkj

5 LF 30 to 300 kHz ,,e cz‚MdkÇLVx] ,;jØk¶V chdu

6 MF 300 to 3 000 kHz ,,e cz‚MdkÇLVx] ,;jØk¶V chdu

7 HF 3 to 30 MHz LdkÃoso y‚Ux jsat jsfM;ks dE;qfuds'ku% 'k‚VZoso cz‚MdkÇLVx] 
fefyVªh] eSjhVkbe] vespj  Vw&os jsfM;ks vkfn

8 VHF 30 to 300 MHz ,Q,e jsfM;ks çlkj.k] Vsyhfotu çlkj.k] fMftVy ohfM;ks 
cz‚MdkÇLVx&VsjsfLVª;y ilZuy eksckby jsfM;ks ¼ih,evkj½ 
vkfn

9 UHF 300 to 3 000 MHz ilZuy eksckby jsfM;ks] Vsyhfotu çlkj.k] ekbØksoso vksou] 
thih,l] eksckby Qksu lapkj ¼2G] 3G] 4G½] ok;jysl 
yksdy ,fj;k usVodZ ¼WLAN½ vkfn

10 SHF 3 to 30 GHz lSVsykbV Vsyhfotu çlkj.k] WLAN] ekbØksoso fjys] jMkj] 
5G vkfn

11 EHF 30 to 300 GHz ekbØksoso fjys] baVj&lSVsykbV Çyd] gkÃ jstksY;w'ku jMkj] 
G vkfn

12 300 to 3 000 GHz vHkh fuèkkZfjr ugÈ fd;k x;k gSA

jsfM;ks LisDVªe O;FkZ gks tkrk gS] ;fn bldk 
mi;ksx dq'kyrk ls ugÈ fd;k tkrk gSA jsfM;ks 
LisDVªe ges'kk v–'; rjaxksa ds :i esa gekjs vklikl 
gksrk gSA jsfM;ks LisDVªe dk mi;ksx vufxur 
çkS|ksfxfd;ksa }kjk fd;k tkrk gS tks gekjs thou 
ds vfèkdka'k igyqvksa dks çHkkfor djrs gSaA jsfM;ks@
nwjn'kZu  dk;ZØe ns[kuk&lquuk] ykbo eSp ns[kuk 
;k eksckby Qksu dk mi;ksx djuk bl vuqç;ksx 
ds mnkgj.k gSaA ;g gesa ,d nwljs ls laokn djus 
vkSj nqfu;k dks djhc ykus esa enn djrk gSA vkt] 
jsfM;ks LisDVªe yxHkx lHkh ds thou dks çHkkfor 
djrk gS vkSj jk"Vªh; ldy ?kjsyw mRikn ¼thMhih½ 
esa ,d çeq[k jktuhfrd fo"k; vkSj egRoiw.kZ 
;ksxnkudrkZ cu x;k gSA jsfM;ks LisDVªe dks nqfu;k 
Hkj esa ,d jk"Vª ds lkekftd vkÆFkd fodkl ds 
fy, ,d egRoiw.kZ midj.k ds :i esa ekU;rk nh 
xÃ gSA

jsfM;ks LisDVªe varjjk"Vªh; HkkSxksfyd lhek,a 
ugÈ ekurk D;ksafd ;g ,d cM+s LFkyh; {ks= esa QSyk 
gqvk gSA jsfM;ks LisDVªe dks 41 jsfM;ks&lapkj lsokvksa 
ds fy, iwjs jsfM;ks LisDVªe jsat esa vkoafVr fd;k 
x;k gSA lqj{kk lsokvksa] vFkkZr] oSekfudh] leqæh] 
jsfM;ksuSfoxs'ku] jsfM;ksyksds'ku] jsfM;ks,LVªksu‚eh] 
ekSle foKku] çlkj.k] mixzg çlkj.k] 
fQDLM&lSVsykbV] eksckby] eksckby&lSVsykbV] 
varfj{k lsokvksa lfgr vkfn] fofHkUu çdkj dh jsfM;ks 
lapkj lsok,a gSaA varjjk"Vªh; lafèk;ksa ds vuqlkj] 
lHkh vko`fÙk cSaM fofHkUu ns'kksa ds fy, fofHkUu çdkj 
ds vuqç;ksxksa vkSj çkS|ksfxfd;ksa ds fy, fofHkUu 
çdkj ds jsfM;ks&lapkj lsokvksa ds chp lk>k fd, 
tkrs gSaA orZeku le; esa lHkh O;kolkf;d eksckby 
vuqç;ksxksa ds fy, jsfM;ks LisDVªe dk mi;ksx 1&6 
GHz ds chp lhfer gSA 
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jsfM;ks dk fofu;eu ra= ¼Regulatory 
Mechanism½] lkekU; xfrfofèk;ksa esa vU; 
xfrfofèk;ksa ds fofu;eu ¼Regulation½ ls iwjh 
rjg ls vyx gSA ;g eq[;r% ç—fr dh oSKkfud 
fo'ks"krkvksa vkSj HkkSfrd fu;eksa }kjk 'kkflr gSA 
jsfM;ks ÝhDosalh LisDVªe mi;ksx dks fofHkUu jsfM;ks 
lsokvksa ds chp lk>k fd;k tkrk gS vkSj bls jk"Vªh; 
vkSj varjkZ"Vªh; dkuwuksa ds vuq:i dq'kyrkiwoZd 
mi;ksx fd;k tkuk pkfg,A ok;jysl çkS|ksfxfd;ksa 
ds çHkkoh dk;kZUo;u ls u, jktLo vkSj O;kolkf;d 
e‚My mRiUu gksaxs vkSj orZeku lsokvksa dh n{krk 
vkSj çHkko'khyrk dks Hkh c<+k,axsA vè;;u crkrs gSa 
fd lapkj çkS|ksfxdh dh iSB c<+h gSA vè;;uksa ls 
irk pyrk gS fd lapkj çkS|ksfxdh dh c<+rh igqap 
okLro esa fodkl ds lkFk tqM+h gqÃ gSA 

jsfM;ks ÝhDosalh LisDVªe dk çcaèku

jsfM;ks LisDVªe dk çcaèku dkuwuh O;oèkkuksa 
ds lkFk ç'kklfud vkSj rduhdh çfØ;kvksa dk 
la;kstu gS] tks gkfudkjd gLr{ksi dk dkj.k cus 
fcuk jsfM;ks dE;wfuds'ku lsokvksa ds dq'ky lapkyu 
dks lqfuf'pr djus ds fy, vko';d gSA blfy,] 
dq'ky vkSj çHkkoh LisDVªe çcaèku] jk"Vªh; fgrksa 
ls le>kSrk fd, fcuk lefUor rjhds ls LisDVªe 
vkoaVu dh lkoèkkuhiwoZd ;kstuk] cukus dh dyk 
vkSj foKku gSA jsfM;ks flXuy O;kid gSa] ;kuh] os 
ekuo fuÆer lhekvksa ¼varjjk"Vªh; lhekvksa lfgr½ 
dks ugÈ igpkurs gSaA O;kogkfjd :i esa bldk 
eryc ;g gS fd dksÃ Hkh nks ok;jysl Vªkalfe'ku 
,d gh vko`fÙk] ,d gh le; vkSj ,d gh HkkSxksfyd 
{ks= esa ekStwn ugÈ gks ldrs gSaA jsfM;ks LisDVªe 
dks fofu;fer ¼Regulate½ fd;k tkrk gS rkfd 
rduhdh lkèkuksa }kjk blds mi;ksx dks dÃ  xquk 
fd;k tk ldsA jsfM;ks LisDVªe dk çcaèku] fu;ked 
<kaps ¼Regulatory Framework½ ds pkj Lrjksa ij 
fd;k tkrk gS%

(i)  jsfM;ks fofu;eksa ¼Radio Regulations½ esa 
ifjHkkf"kr 41 fofHkUu çdkj dh jsfM;ks 
lsokvksa ¼lanHkZ 4½ ds fy, ÝhDoaslh cSaM 
dk varjkZ"Vªh; Lrj ij vkoaVu(

(ii)  vko`fÙk cSaM dk {ks=h; Lrj ij vkoaVu(

(iii)  jk"Vªh; vko`fÙk vkoaVu ;kstuk ¼National 
Frequency Allocation Plan½( vkSj 

(iv)  lacafèkr ns'k }kjk jsfM;ks LisDVªe 
ykblsaÇlxA

varjkZ"Vªh; Lrj ij 

varjkZ"Vªh; nwjlapkj la?k ¼ITU½ dks bl lacaèk 
esa oSfÜod usr`Ro çnku djus ds fy, ekU;rk 
nh x;h gSA ITU] lapkj usVodZ esa varjjk"Vªh; 
dusfDVfoVh dks lqfoèkktud cukus ds fy, 1865 
esa LFkkfir  fd;k x;k FkkA ITU oSfÜod Lrj ij  
jsfM;ks LisDVªe vkSj mixzg d{kkvksa dk vkoaVu 
djrk gSA tgka rd varfj{k lsokvksa dk lacaèk gS] 
vkÃVh;w] varfj{k ç.kkfy;ksa vkSj i`Foh LVs'kuksa ds 
fy, varjkZ"Vªh; leUo;] vfèklwpuk vkSj fjd‚ÉMx 
çfØ;k,a djrk gS vkSj ÝhDosalh vlkbuesaV uksfVl 
dh tkap Hkh djrk gSA vkÃVh;w ds Telecom World 
us lkoZtfud vkSj futh {ks= ds fo'ks"kKksa dks nqfu;k 
Hkj ds fodkl'khy vkSj fodflr cktkjksa ls ,d 
lkFk yk;k] bl fo"k; ij çn'kZuh] cgl vkSj usVodZ 
dk çn'kZu fd;kA ;g Hkh è;ku j[kuk egRoiw.kZ gS 
fd jsfM;ks vko`fÙk LisDVªe ,d varjkZ"Vªh; lalkèku 
gS ftls lHkh ns'kksa vkSj dÃ jsfM;ks&lapkj lsokvksa  
}kjk lk>k fd;k tkuk pkfg,A bl rF; dks orZeku 
esa ykxw ITU ¼lanHkZ1½ ¼www.itu.int½ lafoèkku esa 
ekU;rk nh xÃ gS] tks fuÆn"V djrk gS fd jsfM;ks 
vko`fÙk LisDVªe ,d lhfer çk—frd lalkèku gS 
ftls lHkh ns'kksa }kjk leku :i ls lk>k fd;k 
tkuk pkfg,A mi;qä jsfM;ks ¶+jhDosalh dh lhfer 
miyCèkrk] lHkh ns'kksa ds lHkh jsfM;ks& lapkj lsokvksa 
ds fy, bl lalkèku dk çcaèku ds fy, çR;{k vkSj 



71

M‚- v'kksd pUæ] ÞjsfM;ks LisDVªe & vko';drk,¡ vkSj çcaèkuÞ

ijks{k :i ls vfr egRoiw.kZ gSA vkÃVh;w ¼ITU½] 
ljdkjksa vkSj futh {ks= ds fy, oSfÜod dsaæ Çcnq 
gSA vkÃVh;w] rhu eq[; {ks=ksa ¼Sectors½ ds ekè;e 
ls dk;Z djrk gS vkSj  nqfu;k dh enn djrk gS%

a) vkÃVh;w&Mh ¼ITU-D½% fodkl ¼Development½ 
lsDVj ¼lanHkZ 2½& nwjlapkj fodkl {ks= fuos'k 
dks vkdÆ"kr djus vkSj lkoZHkkSfed igqap dks 
c<+kok nsus ds fy, ,d fLFkj vkSj ikjn'kÊ <kapk 
cukus ds fy, vkÃlhVh {ks= esa lqèkkj djus esa 
ljdkjksa dk leFkZu djrk gSA ;g fodkl'khy 
ns'kksa dh enn djus ds fy, O;kogkfjd 
dk;Z'kkyk,a] loksZÙke vH;kl vkSj midj.k Hkh 
çnku djrk gSA ITU-D] çkS|ksfxdh] uhfr vkSj 
fu;ked ifjorZuksa ds lkFk dne j[kus ds fy, 
nwjlapkj bathfu;jksa] mPp&Lrjh; çcaèkdksa vkSj 
uhfr&fuekZrkvksa dks çf'kf{kr djus esa Hkh enn 
djrk gSA

 b) vkÃVh;w&Vh ¼ITU-T½% ekudhdj.k 
¼Standardization½ lsDVj ¼lanHkZ 3½& 
nwjlapkj ekudhdj.k {ks= ¼ITU-T½ ds drZO;ksa 
esa rduhdh vkSj ifjpkyu lacaèkh ç'uksa dk 
vè;;u djuk vkSj nqfu;k ds nwjlapkj usVodZ 
vkSj ç.kkfy;ksa ds fuckZèk laidZ dks c<+kok nsus 
ds fy, flQkfj'ksa tkjh djuk gSA ;g lsDVj 
,d ,dh—r okrkoj.k esa eYVhehfM;k vkèkkfjr 
lapkj dh ,d uÃ nqfu;k ds fodkl dh 
lqfoèkk çnku djrk gSA ;g lsDVj varjkZ"Vªh; 
nwjlapkj lsokvksa ds fy, VSfjQ vkSj ys[kk 
fl)karksa ij flQkfj'kksa dks Hkh viukrk gS vkSj 
lkexzh ¼Content½ ls lacafèkr uhfrxr eqíksa ij 
fopkj djrk gSA 

c) vkÃVh;w&vkj ¼ITU-R½% jsfM;kslapkj lsDVj 
& varjkZ"Vªh; Lrj ij] vko`fÙk cSaM dk 
varjkZ"Vªh; vkoaVu] vkÃVh;w ¼jsfM;ks&vkj½ ds 
jsfM;ksdE;wfuds'ku lsDVj dh eq[; xfrfofèk 
gS tks jsfM;ks&ÝhDosalh LisDVªe vkSj mixzg 

d{kkvksa ds oSfÜod çcaèku esa ,d egRoiw.kZ 
Hkwfedk fuHkkrk gSA ITU-R]  cM+h la[;k esa 
lsokvksa dh ekax tSls fd fQDLM] eksckby] 
cz‚MdkÇLVx] vespj jsfM;ks ¼Amateur 
Radio½] varfj{k vuqlaèkku] vkikrdkyhu 
nwjlapkj] ekSle foKku] Xykscy iksft'kÇux 
flLVe] i;kZoj.k fuxjkuh vkSj lapkj lsok,a 
¼tks leqæ vkSj vkleku esa tehu ij thou 
dh lqj{kk lqfuf'pr djrh gSa½ dk vè;;u 
dj  flQkfj'ksa nsrk gSA vkÃVh;w&vkj Sector 
¼lanHkZ 4½] vè;;u lewgksa ¼Study Groups½ 
vkSj mudh oÉdx ikVÊ ¼Working Parties½] 
foÜo jsfM;ks lapkj lEesyu ¼World Radio 
communications Conferences- WRCs½] 
foÜo lEesyu dh rS;kjh cSBdsa ¼Conference 
Preparatory Meetings½  ds ekè;e ls dke 
djrk gSA foÜo jsfM;ks lapkj lEesyu ¼WRC½ 
nqfu;k Hkj esa çcaèku vkSj jsfM;ks vko`fÙk LisDVªe 
ds fofu;eu ¼Regulation½ ds fy, loksZPp 
laLFkk gSA ITU ds  lafoèkku dh 'krks± ds rgr 
WRC fuEufyf[kr dk;Z dj ldrk gS%

(i) jsfM;ks fofu;eksa ¼Radio Regulations½ 
vkSj fdlh Hkh lac) jsfM;ks fÝDosalh 
vlkbuesaV vkSj vy‚VesaV Iyku dk 
la'kksèku( 

(ii) foÜo ds jsfM;kslapkj lacafèkr fdlh Hkh 
fo"k; dks lacksfèkr djuk(

(iii) jsfM;ks fofu;eu cksMZ ¼Radio 
Regulation Board½ vkSj jsfM;kslapkj 
C;wjks ¼Radio Communications 
Bureau½ dks viuh xfrfofèk;ksa dh 
leh{kk djus  dk  funsZ'k nsa(  vkSj 

(iv) vè;;u lewgksa }kjk] vè;;u ds fy, 
ç'u fuèkkZfjr djsaA

varjkZ"Vªh; nwjlapkj la?k ¼ITU½ us] jsfM;ks 
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ÝhDosalh LisDVªe ds vkcaVu ds fy, nqfu;k dks 
rhu {ks=ksa esa foHkkftr fd;k gS% &

{ks= 1& esa iwjk ;wjksi] vÝhdk] eè; iwoZ vkSj ,f'k;k 
dk mÙkjh Hkkx 'kkfey gS( 

{ks= 2& esa vesfjdk 'kkfey gS( rFkk

{ks= 3& esa nf{k.k ,f'k;k dk Hkkx] v‚LVªsfy;k 
'kkfey gSA

;g è;ku nsus ;ksX; ckr gS fd gekjk ns'k] {ks= 
3 ds varxZr vkrk gSA 

jk"Vªh; Lrj ij jsfM;ks ÝhDosalh LisDVªe dk 
çcaèku 

nqfu;k ds çR;sd ns'k dk viuk jsfM;ks LisDVªe 
çcaèku dk çkfèkdj.k gSA tSls la;qä jkT; vesfjdk 
,d f}Hkkftr LisDVªe çcaèku ç.kkyh esa dk;Z djrk 
gSA la?kh; lapkj vk;ksx ¼FCC½ ¼lanHkZ 5½] okf.kfT;d 
¼Commercial½ ok;jysl lapkj mi;ksxdrkZvksa 
¼users½] jkT;] vkSj LFkkuh; ljdkj ds LisDVªe 
mi;ksxdrkZvksa dks fu;af=r djrk gSA tcfd jk"Vªh; 
nwjlapkj vkSj lwpuk ç'kklu ¼NTIA½ ¼lanHkZ 6½] 
la?kh; ljdkj ds mi;ksx esa vkus okys LisDVªe 
dks fu;af=r djrk gSA ;wukbVsM ÇdxMe ¼UK½ 
esa jsfM;ks LisDVªe çcaèku dh ft+Eesnkjh OFCOM 
¼lanHkZ 7½ dh gSA Hkkjr esa] ok;jysl IykÇux ,aM 
dksv‚ÆMus'ku ¼WPC½ Çox ¼Wing½] Hkkjr ljdkj 
dk jk"Vªh; jsfM;ks fu;ked çkfèkdj.k ¼National 
Radio Spectrum Authority½ dh gSA Hkkjr ns'k esa] 
WPC Wing ¼lanHkZ 8½] jsfM;ks ÝhDoaslh LisDVªe 
çcaèku ds fy, iw.kZr;k ftEesnkj gSA jsfM;ks LisDVªe 
çcaèku esa] jsfM;ks LisDVªe çcaèku çkfèkdj.k dh 
fuEufyf[kr rhu vko';d Hkwfedk,¡ gSa%

•  jsfM;ks LisDVªe vkcaVu dh uhfr vkSj 
;kstuk cukuk(

•  jsfM;ks LisDVªe mi;ksx ds fy, rduhdh 
fLFkfr;ksa dh LFkkiuk( vkSj

•  mi;ksxdrkZvksa dks jsfM;ks LisDVªe dk 
forj.k vkSj LisDVªe ykblsal tkjh djukA

jsfM;ks LisDVªe çcaèku lacaèkh 'kksèk ds vk;ke

tSlk fd mi;qZä iSjk esa n'kkZ;k x;k gSa] 
vkÃVh;w&vkj lsDVj] vè;;u lewgksa ¼Study 
Groups½ vkSj mudh oÉdx ikVÊ ¼Working 
Parties½ }kjk fuÆn"V dk;ks± dks lEikfnr djrk 
gSA vè;;u lewg] foÜo jsfM;kslapkj lEesyu esa 
fy, x, QSlyksa ds fy, rduhdh vkèkkj fodflr 
djrs gSa vkSj oSfÜod ekud ¼flQkfj'ksa½] fjiksVZ 
vkSj gSaMcqd ¼Handbook½ rS;kj djrs gSaA fofHkUu 
laxBuksa ls 5000 ls vfèkd fo'ks"kK] vè;;u lewgksa 
ds fy, dke djrs gSaA  bu vè;;u lewgksa  dh 
lajpuk 4 o"kks± ds fy, gksrh gSA bl le; dh LVMh 
lkbfdy 2023 rd gSA bu o"kks± dh vofèk  ds  
fy,] Ng ¼6½ vè;;u lewgksa dh igpku dh xÃ 
gSA vè;;u lewg  1] 3] 4] 5] 6 vkSj 7 gSaA ;gk¡ 
ij ge  vè;;u lewg 1& LisDVªe çcaèku&ds ckjs 
esa ppkZ djsaxsaA bldh rhu oÉdx ikVÊ ¼Working 
Parties½ gSaA 1A& LisDVªe bathfu;Çjx rduhd] 
1B- LisDVªe çcaèku ds rjhds vkSj vkÆFkd j.kuhfr] 
vkSj 1C- LisDVªe e‚fuVÇjx ¼Monitoring½A

vè;;u lewgksa ¼Study Groups½ vkSj mudh 
oÉdx ikVÊ ¼Working Parties½ dh] varjkZ"Vªh; 
¼ITU½ vkSj jk"Vªh; Lrjksa ij cSBdsa lrr pyrh 
jgrh gSa tgk¡ fo'ks"kK ds 'kksèk dk;ks± ij foLrkj ls 
ppkZ dh tkrh gSA oSls rks mi;qZä  vè;;u lewgksa 
ds fy, ifjHkkf"kr vè;;u gsrw  cgqr lkjs ç'u 
¼Study Questions½ gSa ij  uewus ds rkSj ge ;gka 
vè;;u lewg 1& ÞLisDVªe çcaèkuß  lacaèkh  nks  
vè;;u ç'uksa dks  tks 'kksèk dk;ks± ds fy, mfpr 
gS] mldk o.kZu djsaxsA bu ç'uksa  dks ITU us 
ifjHkkf"kr fd;k gS vkSj bls vius ns'k ds lanHkZ esa 
'kksèk dj ldrs gSaA mijksä vè;;u 2023 rd iwjk 
fd;k tkuk gSA
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¼A½ ç'u la[;k ITU-R 238@1

czkMcSaM ¼Broadband½ lapkj ds fy, 
–'; çdk'k ¼Visible Light½ dk mi;ksx

vè;;u ds fo"k;%

(i) –'; çdk'k Hkkx esa cz‚McSaM lapkj ds 
fodkl  dk  D;k mís'; gSa\

(ii) cz‚McSaM lapkj ds fy, mi;ksx fd, tkus 
okys –'; çdk'k ls tqM+s u, vuqç;ksx 
D;k gSa\ 

(iii) –'; çdk'k lapkj ds vkSj vfèkd fodkl 
ds fy, vko';d rduhdh fo'ks"krk,¡ D;k 
gSa\

¼B½ ç'u la[;k ITU-R 205&2@1

LisDVªe mi;ksx ds fy, nh?kZdkfyd 
¼Long Term½ j.kuhfr ¼Strategy½

vè;;u ds fo"k;% 

(i) LisDVªe mi;ksx ds fy, nh?kZdkfyd 
j.kuhfr fodflr djus ds fy, mi;qä 
rjhds D;k gSa\

(ii) nh?kZdkfyd LisDVªe mi;ksx ds fy, 
fodkl'khy j.kuhfr;ksa dks è;ku esa 
j[krs gq, dkSu ls egRoiw.kZ rduhdh 
dkjd ¼Factors½ gSa\ 

(iii) orZeku LisDVªe mi;ksx ls nh?kZdkfyd 
mís';ksa ds fy, ifjorZudky 
¼Transition½ ds fy, D;k mi;qä 
çfØ;k,a gSa\

mijksä vè;;uksa ds 'kksèk ifj.kkeksa dks vkÃVh;w 
¼ITU½ dh  flQkfj'ksa@fjiksVZ esa 'kkfey fd;k 
tk;sxkA 

milagkj

lwpuk vkSj lapkj çkS|ksfxdh ¼ICT½ flLVEl 
ds }kjk dk;Zdykiksa dks lapkfyr djus ds fy, 

mPp {kerk okys cz‚McSaM dh vko';drk iM+rh gSA 
;g ok;jysl rduhdh ls gh lqpk# :i ls laHko 
gSA ok;jysl flLVEl jsfM;ks LisDVªe pkyhl ls 
vfèkd fofHkUu LisDVªe cSaM esa jsfM;ks dE;wfuds'ku 
lsokvksa ds ç;qä gksrs gSaA jsfM;ks LisDVªe çcaèku ;g 
lqfuf'pr djrh gS fd lsok,a fuckZèk :i ls gLr{ksi 
eqä rjhds ls pfyr gksaA varjkZ"Vªh; nwjlapkj la?k 
¼ITU½] varjkZ"Vªh; Lrj ij LisDVªe dk çcaèku djrk 
gSA varjkZ"Vªh; lafèk ¼International Treaty½ ds rgr 
lHkh ns'k LisDVªe çcaèku esa eksVs rkSj ij c¡èks gksrs 
gSaA foÜo jsfM;ks dE;qfuds'ku lEeysu& WRC] tks 
gj rhu ;k pkj o"kksZ esa gksrh gS] ITU dh loksZPp  
laLFkk gSA ;g fofHkUu LisDVªe cSaM esa LisDVªe dk 
fuèkkZj.k djrh gSA WRC esa fy, x, fu.kZ; ds 
vkèkkj ij jsfM;ks fofu;eu ¼Regulations½ fuÆer 
gksrk gSA WRC] vè;;u lewgksa vkSj mudh oÉdx 
ikVÊ] esa fuèkkZfjr vè;;u ç'uksa ds ifj.kke ds 
vkèkkj ij Hkh dk;Z djrh gSA bl ys[k esa mngkj.k 
ds rkSj ij nks ç'uksa dk mYys[k fd;k x;k gS] 
ftl ij bl ns'k esa 'kksèk dk;Z gks ldrk gSA blds 
vykok vkSj Hkh ç'uksa ij 'kksèk dk;Z gks ldrk gSA 
ITU }kjk fuèkkZfjr vè;;u le; 2023 rd  gSA

rkfydk&2% ys[k esa ç;qä gksus okys vaxzsth 
'kCnkoyh vkSj rnuq:i muds Çgnh 'kCnkoyh

Technical Terminol-
ogy in English 

rnuq:i Çgnh  'kCnkoyh 

Aeronautical oSekfudh

Amateur Radio vespj jsfM;ks

Characteristics fo'ks"krk,¡

Commercial okf.kfT;d

Ionosphere vk;ueaMy

Maritime Mobile leqæh eksckby

Navigation usfoxs'ku

Radio Astronomy jsfM;ks [kxksyfoKku

Regulation fofu;eu
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Remote Sensing lqnwj lacsnu

Standardization ekudhdj.k

Terrestrial LFkyh;
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Sopan Sangeet: A Unique Temple Tradition of Kerala

çksQslj nhfIr vksepsjh HkYyk

Prof. Deepti Omcherry Bhalla
Dean and Head, Department of Music, Delhi University, India 

lasyangam@rediffmail.com

Abstract: 

Spirituality has been at the center of Indi-
an knowledge and science. Music has a spe-
cial place in the fine arts. This tradition, which 
originated from Samaveda, being strength-
ened by the treatises like Natyashastra, San-
geet Ratnakara etc., in its Classical and Folk 
forms, continues to evolve with changing 
times, into new moulds, in different regions 
of the country. Music is the easiest path, that 
leads towards union with the Ishta devata 
(God). The singing developed into a distinct 
mode when associated with temple rituals and 
services. This article, is an attempt to highlight 
the unique aspects of Sopana Sangeet, the tem-
ple music of Kerala, for its readers, to acquaint 
themselves with the unique singing style of an-
cient music prevalent in the temples of Kerala.

lkjka'k% 

vkè;kRe Hkkjrh; Kku&foKku ds dsUæ esa jgk 
gSA yfyr dykvksa esa laxhr dk ,d fo'ks"k LFkku 
gSA lkeosn ls fudyh ;g ijEijk] ukVî'kkL=] 
laxhr jRukdj vkfn 'kkL=ksa ls iq"V gksrs gq,] vius 
ns'kh ,oa ekxÊ :i esa] vkt Hkh ns'k ds fofHkUu Hkkxksa 
esa fur u;k ç;ksx dj jgh gSA laxhr b"V rd 
igq¡pus dk lcls lqxe ekxZ gSA xk;u dh 'kSyh 
;fn [kkl rkSj ls efUnjksa ds fy, gks rks og vkSj 
fof'k"V gks tkrh gSA bl ys[k esa dsjy ds eafnjksa 
esa çpfyr] çkphu laxhr dh fof'k"V xk;u 'kSyh 

Þlksiku laxhrß ds egÙoiw.kZ fcUnqvksa dks ikBdksa ds 
lUeq[k j[kus dk ç;kl fd;k gSA

lksiku laxhr dsjy ds eafnjksa esa] eq[; :i ls 
xHkZx`g esa] xk, tkus okys laxhr dh ,d fof'k"V 
xk;u 'kSyh gSA dsjy ds eafnjksa esa ços'k djrs gh 
ge bMô~;k¼ok|;a=½ dh vkokt lqurs gSaA bMô~;k] 
,d eèkqj ok| gS ftlesa ls ukn çfrèofur vkSj 
vkstLoh :i ls çdV gksrh gSA xHkZx`g ds vUnj] 
iqtkjh ds iwtk djus ds le; xHkZx`g dk }kj 
can fd;k tkrk gSA ml le; dksêhikM+h ¼dksêh 
&ctkuk] iMh&xkuk½ lsod xHkZx`g dh lhf<+;ksa ds 
lehi [kM+s gksdj] bl ok|;a= dks ctkrs gq,] Hkfä 
xhr xkrk gS] tks iwtk dks lkFkZd djrk gS] vkSj 
Hkä dks rR{k.k Hkxoku ls tksM+rk gSA ^bM+k* vFkkZr~ 
*chp* ;k *tksM+*A Hkä vkSj ÃÜoj dks tksM+us ds bl 
ç;kl dkj.k gh bl ok|;a= dks bMô~;k uke fn;k 
x;k gSA dsjy ds dÃ vU; ok|ksa dh rqyuk esa] 
bldh èofu vR;ar dksey vkSj eèkqj gSA

1- bMô~;k ok|;a=

Hkkjr Kku ijaijk / Indian Knowledge Tradition
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2- in~eJh M‚- yhyk vksepsjh ,oa vU; dykdkj

lksiku laxhr çkjaHk esa eafnj xHkZx`g esa vkSj 
ckn esa dFkdyh vkSj eksfguhviêe ds laxhr esa 
fodflr vkSj foLrkfjr gqvkA bl laxhr esa Lojksa 
dh vfHkO;fä] nf{k.k ds dukZVd laxhr ds Lojksa ls 
fHkUu gSA fo'ks"k :i ls  bl laxhr esa ç;ksx fd, x, 
xed] Lojksa esa dEiu] vkanksyu bR;kfn]  tks lksiku 
laxhr dks ,d fof'k"V 'kSyh cukrk gSA lksiku 
laxhr ds bu fo'ks"k ç;ksxksa dk fo'ys"k.k djus dh 
dksf'k'k eSaus viuh eka ds lkFk] 1990 ds n'kd esa] 
dsjy ds eafnjksa dh  ;k=k dj ,oa lksiku laxhr ij 
ih,pMh djus ds nkSjku dh FkhA lksiku laxhr dh 
çkjafHkd f'k{kk ¼ekSf[kd :i ls½ eSaus viuh eka ls yh] 
ftUgksaus ekSf[kd :i ls viuh nknh xksjhdqfVfiyk] 
eka y{ehdqfV;Eek vkSj Jh lqcze.;e] tks ml le; 
dU;kdqekjh ftys ds fr#oêkj vkfnds'ko eafnj ds 
LFkkufon~ Fks] ls f'k{kk xzg.k dhA

blls igys fd ge bl xk;u 'kSyh dks le>sa] 
gekjs fy, bl {ks= ds laxhr dks le>uk egRoiw.kZ 
gSA 15oÈ 'krkCnh rd dsjy ds çknsf'kd laxhr ds 
lkewfgd :i dks Þikß ;k Þikêqß 'kCn ls tkuk tkrk 
FkkA bl laxhr esa ,d lgtrk] uSlÆxd lqanjrk 
vkSj HkkoukRed vihy FkhA bues dqN ikêq ¼xhr½ 
Hkfäiw.kZ] dqN euksjatd vkSj ,sfrgkfld FksA buesa ls 
dÃ xhrksa esa] 'kCnksa dk dsoy ,d xkS.k fopkj gksrk 
Fkk] ftlesa çR;sd v{kj ;k 'kCnka'k dks fdlh Hkh 
vofèk rd c<+k;k tk ldrk FkkA bl jpuk i)fr  
ds vUrxZr Lrks=] ik.kj ikêq] dye,>qÙkq ikêq] 
eqfM+,êw ikêq] vfjoq ikê] mU;ky ikêq vkfn vkrs 
gSaA bu xhrksa esa ljy Hkko vkSj ekèkq;Zrk gSA dÃ 

ikêq ¼xhr½ ds çLrqrhdj.k esa 'kkL=h; xk;u tSlk 
'kq) :i u gksrs gq, Hkh] fnypLi :i ls y; vkSj 
ekèkq;Z ds fy, yksdfç; gSaA dHkh&dHkh rks fcuk 
fdlh midj.kksa ds] lkeatL; çLrqr fd, tkrs gSaA

mfUuokfj;j] 18oÈ 'krkCnh ds dsjy ds çfl) 
xhr ,oa ukVî jpukdkj us bl 'kSyh ds dÃ 
yksd èkquksa dks] dFkdyh dh ,d yksdfç; ukVd 
ÞuypfjrEk~Þ ds laxhr esa] muds ekèkq;Z vkSj y; ls 
le`) djus okyh jpukvksa esa fuc) fd;k gSA

lksiku laxhr esa Hkkjrh; 'kkL=h; laxhr vFkkZr~ 
ÇgnqLrkuh vkSj dukZVd dh lHkh lkaxhfrd rRo 
lfEefyr gSaA blesa Loj gS] jkx gS] rky gS] xed 
vkSj jpuk,a gSaA 'kkL=h; laxhr ds foijhr ;g jkx 
foLrkj ij vfèkd tksj ugÈ nsrkA lksiku laxhr 
,d Hkko çèkku xk;u 'kSyh gS ftl  dkj.k ;g 
jkxksa esa dsoy mu Lojksa dk ç;ksx djrk gS tks 
ml Hkko dks O;ä djus esa iwjh rjg l{ke gksA 
blh dkj.k bu jkxksa dk p;u Hkh] fnu ds fofHkUu 
le; çgj esa gksus okys eafnj ds vuq"Bkuksa dks] iw.kZ 
:i ls çHkkfor djus ds vuqlkj gksrk gSA 'kkL=h; 
laxhr ds lHkh jkxksay{k.kksa dk ç;ksx lksiku laxhr 
esa ugÈ fd;k tkrk gSA bl fof'k"V igyw dks 
dukZVd 'kkL=h; laxhr iafMrksa us dqN n'kd igys] 
fcuk le>s bl 'kSyh ds xk;dksa ds çLrqrhdj.k dh 
dBksj Çunk dj] muds eukscy  dks vR;ar Bsl 
igq¡pk;k gSA 

nf{k.k esa] dukZVd laxhr dh c<+rh yksdfç;rk 
ds dkj.k] vU; çkUrh; laxhr dh Hkk¡fr lksiku 
laxhr ij Hkh çHkko iM+k gSA lksiku laxhr ds 
ikjaifjd vH;kldrkZ Hkys gh viuh dyk esa fuiq.k 
jgs Fks] ijUrq u rks os laxhr'kkL=h Fks vkSj u gh 
'kkL=ksa ds iafMrA blfy, fyf[kr :i esa bl 'kSyh 
dh fo'ks"krk dks O;ä djus esa dqN vleFkZ jgsA 
exj viuh bl dyk dks ijEijk vuqlkj] ekSf[kd 
:i ls] ih<+h nj ih<+h }kjk thfor j[kkA

eq>s  Li"V :i ls ;kn gS tc eSa dsjy ds 
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çfl) lksiku xk;d tuknZuu usM+w¡xkM+h ls dqN rhu 
n'kd igys feyh rks mudks xkrs lqu eSaus muls mu 
fo'ks"k laxhr rRoksa vkSj muds ç;ksxksa dk fo'kys"k.k 
djus dk vkxzg fd;k ftls eSus muds xk;u es 
vuqHko fd;kA eq>ls dgrs & ÞeSa bl laxhr dk 
'kkL=dkj ugÈ tks rqEgsa mÙkj ns ikÅw¡A eSaus vius 
xq# ls ekSf[kd :i ls xzg.k fd;k gS ftls eSa rqEgsa 
lquk jgk gw¡A eSaus 'kkL=h; laxhr dh rjg çR;sd 
Loj vkSj LojLFkkuksa dk fo'ys"k.k djuk vko';d 
ugÈ le>kA ;fn blesa rqEgkjh  :fp gS] rks rqe 
Lo;a fo'ys"k.k dj ldrh gksßA muds vuqlkj] ftl 
{k.k ge ,d laxhr ds 'kCnka'k dks ,d ladsru esa 
Mkyrs gSa] mldk lkj vkSj mldk lkaxhfrd xq.k] 
tks ml 'kCnka'k esa xk;d dh viuh Hkkoukvksa vkSj 
fopkjksa ls fufgr gksrk gS] fc[kj tkrk gS vkSj u"V 
gks tkrk gSA  blfy,] tc ikjaifjd laxhrdkjksa 
ls ckrphr djrs gSa rks gesa dsoy muds xk;u dks 
è;kuiwoZd lqu vkSj vuqHko djuk vko';d gksrk 
gSA muls fo'ys"k.k vkSj ys[ku djus dk ç;kl 
djsa rks lkj [kks tkrk gS vkSj ;gh eSaus dÃ lksiku 
xk;dksa ds lkFk viuh ckrphr ls vuqHko fd;k gSA

lksiku laxhr dsjy ds eafnjksa ds xHkZx`g esa 
xk;h tkus okyh ,d cgqr iqjkuh ijEijk gSA lksiku 
'kCn 8oÈ 'krkCnh ds vklikl vfLrRo esa vk;k] 
tc nf{k.k Hkkjr esa dÃ eafnjksa dk fuekZ.k gqvk vkSj 
eafnjksa esa] foeku] xksiqje~] Jhdksfoy vkSj lksiku 
dh LFkkiuk gqÃA tgk¡ lksiku xHkZx`g dh vksj ys 
tkus okys jkg dks n'kkZrk gS] ogÈ laxhr] lksiku 
ds fudV [kM+s gksdj] eafnj ds lsod }kjk xk;u 
dks lEcksfèkr djrk gSA ;g eq[; :i ls laxhr ds 
ekè;e ls èkkÆed mRlkg dks çnÆ'kr djus okyk 
laxhr gSA 

bl 'kCn dk ,d vkSj O;k[;ku blds xk;u 
'kSyh esa ifjyf{kr gksrk gS] tgka bl laxhr ds 
y; dh c<+r] èkheh xfr ls èkhjs&èkhjs rst xfr 
ds vafre pje esa ifj.kr gksrh gS ftls euq"; ds 
eks{k çkfIr dk ,d çrhd ekuk tkrk gSA lksiku 

laxhr ds çfriknu esa vuq"Bkuksa ds le; dk ikyu 
djuk vko';d gS] tks lHkh eafnjksa esa leku :i ls 
ekU; gSA blds laxhr esa fo'ks"k :i ls dqN 'yksd 
xk;s tkrs gSa & ftUgsa ^R;kuh* vFkkZr~ ^è;ku&'yksd* 
dgrs gSaA ftl çdkj gj iwtk dk le; fuèkkZfjr 
fd;k tkrk mlh rjg ml iwtk dks çHkkfor djus 
gsrq jkxksa vkSj rkyksa dk p;u fd;k tkrk gSA 
le;&fl)kar dh ;g çfØ;k] vkt Hkh dsjy ds 
eafnjksa esa çLrqr lksiku laxhr esa fo|eku gSA

14oÈ 'krkCnh esa egkdfo t;nso ds xhfrdkO; 
xhr&xksÇon dk dsjy ds Hkfä laxhr esa ,d fo'ks"k 
çHkko iM+k ftlus tulkèkkj.k dks bl dkO; dh 
vksj vR;ar vkdÆ"kr fd;kA caxky ds] oS".ko lar 
vius èkeZ dk çpkj djrs gq,] xhr&xksfoUn dks  
nf{k.k Hkkjr ds çkarks esa ysdj vk, ftlesa dsjy 
Hkh lfEefyr gqvkA bu larks us ljy vfHkO;atd 
u`R; vkanksyuksa ds lkFk xhr&xksfoUn ds v"Vifn;ksa 
dks xk;kA eèkqj Hkfä }kjk ÃÜoj dh mikluk djus 
ds bl u, ekxZ dh vksj] dsjy ds lkèkkj.k tu 
vR;ar vkdÆ"kr gq, vkSj ns[krs gh ns[krs ;g vR;ar 
yksdfç; gks x;kA bldh yksdfç;rk dk ,d dkj.k 
Fkk bldh Hkk"kkA laL—r dsjy dh {ks=h; Hkk"kk 
ey;kye dk vkèkkj gS ftl dkj.k laL—r Hkk"kk esa 
jfpr xhr&xksÇon dks le>us ds fy, tulkèkkj.k 
dks fo'ks"k ç;kl ugÈ djuk iM+kA xhr&xksÇon dh 
xs; 'kSyh lkSE; vkSj ljy 'kCnka'kksa }kjk fpfàr 
gksus ds dkj.k] bl u`R; dkO;k&jpuk us] dsjy esa] 
laxhr vkSj dkO; ds lHkh çsfe;ksa dks ea=eqXèk dj 
fn;k FkkA ljy lkfgfR;d lajpuk vkSj bldh Nan 
dh rjyrk us bls lHkh xk;u 'kSyh ds fy, mi;qä 
cuk fn;kA

dFkdyh ine esa ,d fof'k"V jkx gS ikM+h jkx 
tks lksiku laxhr dk ,d eq[; jkx gSA bl jkx 
dk foLrkj dFkdyh] —".k&ukêe tSlh ikjEifjd 
eafnj dykvksa ds eap çn'kZu }kjk gqvk gSA lksiku 
laxhr ds lhfer jkx ç;ksx ls mHkj dj] ;g jkx 
vc ,d iw.kZ jkx esa fodflr gks x;k gSA dukZVd 
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laxhr esa Hkh ikM+h jkx feyrk gS tks lksiku laxhr 
ds ikM+h jkx ls fHkUu gSA

bl laxhr esa mi;qä dÃ jkx gS tks lEiw.kZ 
gksrs gq, Hkh] lHkh Lojksa dk ç;ksx ugÈ djrs gSaA ;fn 
vki eq>ls iwNsa fd ikM+h jkx dk vkjksg vkSj vojksg 
D;k gS rks eSa lgh mÙkj u ns ldw¡A D;ksafd bl jkx 
ds çLrqrhdj.k esa bl jkx ds dqN Lojksa vkSj Loj 
lewgksa dk gh ç;ksx fd;k tkrk gS tks ,d fo'ks"k 
Hkko dks vfHkO;ä djrk gSA ;gk¡ dukZVd laxhr 
dh rjg ,d laiw.kZ jkx lajpuk dh vko';drk 
ugÈ gSA 

tc lksiku laxhr dh ckr vkrh gS] rks Hkko 
bruk egRoiw.kZ gks tkrk gS fd ,d jkx ds vkjksg 
vkSj vojksg dk l[rh ls ikyu u djrs gq,] Lojksa 
dks yka?k dj dsoy fof'k"V Lojksa ij tksj fn;k 
tkrk gS tks ,d fo'ks"k Hkko dks O;ä djrs  gSaA

dukZVd laxhr vkSj lksiku laxhr ds bl varj 
dks ge dqN bl çdkj O;k[;ku dj ldrs gSa%&

1- lksiku laxhr ,d ukVî laxhr gS ftlesa jkxksa 
esa dsoy mu Lojksa dk çeksn gksrk gS tks laxhr 
dks vfHkusrk ;k xk;dksa ds ukVdh; Hkkoksa dks 
O;ä djus esa l{ke gS] tcfd dukZVd laxhr 
,d lHkk xku laxhr gS] tks jkx nkjh gS vkSj 
mlds foLrkj ij vfèkd t+ksj nsrk gSA

2- lksiku laxhr rkS;Zf=dk laxhr gS ftlesa rhu 
vax lfEefyr gSa & xhr] ok| vkSj u`R;A 13oÈ 
'krkCnh rd laxhr bu rhu vaxksa ls ifjHkkf"kr 
FkkA

ßxhre ok|e p u`Ùke =;e laxhreqPp;rsÞ

3- lksiku laxhr iq#"k daB ds fy, lcls mi;qä 
gS tcfd dukZVd laxhr esa ,slk dksÃ Çyx 
Hksn ugÈ gSA lksiku laxhr esa] ÞlkÞ vkSj ÞikÞ 
tSls vpy Loj Hkh Hkkoiw.kZ vfHkO;fä ds fy, 
pfyr fd;s tkrs gSaA dukZVd laxhr esa ;s 
nksuks Loj vpy gSa] ftUgsa vkèkkj ;k foJke 

Çcnq ekuk tkrk gSA

4- lksiku laxhr esa dqN fof'k"V Loj daiu ç;ksx 
esa yk, tkrs gSa tks dukZVd laxhr esa çpfyr 
ugÈ gSaA 

5- lksiku laxhr us ækfoM+ laxhr dh iqjkru i.k 
¼jkx dk vkèkqfud uke½ oxÊdj.k ;kstuk dks 
viuk;k gS ftls xaèkoZ tkfr laxhr dk foLrkj 
ekuk tkrk gSA blesa ,d jkx ds dqN Loj vkSj 
muds lehi Lojksa ls cqus x, Lojka'k eq[;r% 
çeq[k cu tkrs gSa vkSj 'ks"k Lojksa dk ;k rks 
vYi ç;ksx gksrk gS ;k iwjh rjag dV tkrs gSA 
ÇgnqLrkuh 'kkL=h; laxhr ds jkx&vax i)fr 
ls dkQh feyrk tqyrk gSA 

6- dukZVd vkSj ÇgnqLrkuh laxhr esa y;] foyfEcr] 
eè; vkSj æqr esa foHkkftr gSaA exj buds 
çLrqrhdj.k esa varj gSA ÇgnqLrkuh laxhr esa 
foyafcr ls æqr rd] y; dh c<+r èkhjs èkhjs 
gksrh gSA bl c<+r dks vki dsoy eglwl dj 
ldrs gSaA dukZVd laxhr esa eè; y; foyafcr 
dk Bhd nqxquk gS vkSj æqr] e| y; dk Bhd 
nqxquk gSA lksiku laxhr esa ÇgnqLrkuh laxhr ds 
y; çfØ;k dk gh ikyu fd;k tkrk gS] tgka 
xfr èkhjs&èkhjs lcls èkheh ls lcls rst xfr 
dh vksj c<+rh gS] tks ,d çdkj ds vèkZpaæ 
dh vksj ys tkrh gS vkSj ewy xfr ij okil 
vkrh gS] ftls vki ÇgnqLrkuh laxhr ds y; 
çfriknu esa ikrs gSaA 

7- lksiku laxhr esa jkx vkykiuk Hkh rky c) 
gS ftls dFkdyh xk;u esa viuk;k x;k gSA 
xk;d bl vkykiuk dk çfriknu dk¡ls ds 
Fkky ¼xksax½ dks ctkrs gq, xk;u çLrqr djrk 
gSA bldk fooj.k laxhr&jRukdj esa feyrk gS] 
ftlds vuqlkj ,d gYds Bsds ds lkFk vyki 
dk çfriknu] xk;u dh lqanjrk dks c<+krk gSA 

8- lksiku laxhr esa infoU;kl esa fdlh ,d 'kCn 
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lksiku & dsjy ds eafnjksa esa çpfyr laxhr dh fof'k"V xk;u 'kSyh] çks- nhfIr vksepsjh HkYyk

ij vfèkd tksj fn;k tkrk gS ftls fdlh 
fo'ks"k Hkko dks O;ä djus ds fy, ckj&ckj 
xk;k tkrk gSA dFkdyh u`R; 'kSyh esa bls 
fo'ks"k :i ls viuk;k x;k gS] tgka fdlh Hkh 
'kCn ds vfèkdre ukVdh; çHkko dks lkeus 
ykus ds ç;kl ij mls ckj&ckj x;k nksgjk;k 
tkrk gSA dukZVd laxhr esa] blds foijhr] 
,d 'kCn dks] rky ds le; pØ ds varxZr 
ykus ds fy, dHkh&dHkh foHkkftr fd;k tkrk 
gSaA 'kCn dk igyk Hkkx igys vkorZu ds vanj 
vkrk gS vkSj nwljk vxys vkorZu esaA

9- lksiku laxhr esa tc Loj èkheh ls rst xfr dh 
vksj c<+ jgs gksrs gSa rks xk;d Lor% gfjvkse] 
vkse gfj xkuk 'kq: dj nsrs gSa] D;ksafd ;g 
eks{k çkfIr dh vksj dsafær gSA bl rjg dk 
voyksdu „åoÈ 'krkCnh ds dukZVd laxhr 
ds eap çLrqrhdj.k esa ik;k x;k gS tgka dqN 
dykdkj vyki djrs le; gjh vkSj vkse~ dk 
mPpkj.k djrs Fks exj vktdy bl rjg dk 
çLrqrhdj.k ugÈ feyrk gSA

var esa eSa dsoy ;g dguk pkgw¡xh dh gj çkar 
ds laxhr vkSj laxhr 'kSyh dh ,d fo'ks"krk gS tks 
'kkL=h; laxhr ls fHkUu gksrs gq, Hkh 'kkL=h; rRoksa 
ij vkèkkfjr gS tks bls fof'k"V vkSj vkd"kZd cukrk 
gSA ,slh 'kSfy;ksa dks thfor vkSj lqjf{kr j[kuk] 
lHkh dyk çsfe;ksa dk ,d drZO; gSA

Terminologies:

Term in 
Malayalam

Meaning in English

bMô~;k Musical instrument like drum

ikêq Songs

ik.kj ikêq Folk songs of Panar 
community

eqfM+,êw ikêq Songs sung in mudiyettu, a 
ritualistc dance drama 

vfjoq ikêq Songs of folklore 

mU;ky ikêq The swing songs

dye,>qÙkq ikêq Songs sung during 
kalamezhuttu, pictoral 
drawing of a diety on the floor

   vuqdj.kh; thou & çksQslj Mh- ,l-dksBkjh ¼1906 & 1993½

 in~efoHkw"k.k çksQslj Mh- ,l-dksBkjh ¼ nkSyr Çlg dksBkjh ½ ,d egku Hkkjrh; HkkSfrdhfon vkSj f'k{kkfon FksA 
j{kk vuqlaèkku ,oa fodkl rFkk f'k{kk ds vkèkqfudj.k ds {ks= esa muds uokpkjh ;ksxnku ds dkj.k os vkèkqfud Hkkjr ds 
fuekZrkvksa esa ls ,d ekus tkrs gSaA  

lhekr xkaèkh [kku vCnqy x¶Qkj [kku dk ifjp; djkrs gq, çfl) fgUnh lkfgR;dkj dUgS;k yky feJ çHkkdj 
us ,d tulHkk esa dgk Fkk] dqN yksx gksrs gSa ftudh tcku cksyrh gS tSls usrk dqN yksx gksrs gSa Þ ftudk daB cksyrk 
gS tSls xk;d] dqN yksx gksrs gSa ftudk fny cksyrk gS tSls 'kk;j] ij dqN yksx gksrs gSa ftudk iwjk thou cksyrk gS 
tSls gekjs lhekar xkaèkhÞA Mk- dksBkjh Hkh mu yksxksa esa 'kkfey gSa ftudk iwjk thou cksyrk gSA mUgksaus ,slk 'kq)] lrdZ] 
vkn'kZ thou ft;k fd os ihf<+;ksa ds fy, e;kZfnr thou dk vuqdj.kh; mnkgj.k cu x,A mudk fuEufyf[kr laLej.k 
;g ckr Li"V djus ds fy, i;kZIr gSa%

ekMuZ Ldwy ckjk[kEck jksM ij vf[ky Hkkjrh; f'k{kd la?k ds lEesyu esa ÅtkZ laj{k.k ij dk;ZØe FkkA Mk- dksBkjh 
eq[; oäk FksA muds in vkSj egÙo dks è;ku esa j[krs gq, vk;kstdksa us v‚fMVksfj;e dks txexk j[kk FkkA Mk- dksBkjh 
ep ij vk, vkSj cksyus ds fy, [kM+s gq, ij cksys dqN ugÈ] g‚y esa tyrh cM+h cM+h ykbVksa dks fugkjrs jgsA muds 
gko&Hkko ls vk;kstdksa dks le> vk;k fd os mu ykbVksa ls vlqfoèkk eglwl dj jgs gSa mUgksaus xSj t:jh ykbVs cUn 
djk nhA rc Mk- dksBkjh us cksyuk 'kq: fd;k] Þvc Bhd gSA esjk vkxzg gS fd flQZ ppkZ,a gh u djsaA tks ge ekurs 
gSa ogh dgsa vkSj tks dgsa mls vkpj.k esa mrkjsaA vkSipkfjdrkvksa esa ÅtkZ dk viO;; u djsa---- ÞA bl O;ogkfjd çn'kZu 
ls f'k{kk çkIr dj ml fnu tks yksx ykSVs gksaxs] mudk ÅtkZ laj{k.k esa fdruk Hkh vYi lgh ;ksxnku vo'; jgk gksxkA
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çfrfØ;k,a / Feedbacks

AICTE ds çpkj&çlkj ds ekè;e ls eq>s bl if=dk dh tkudkjh feyÈA bl if=dk esa çdkf'kr 'kksèk 
i= cgqr gh vkd"kZd o #fpdj gSaA vknj.kh; M‚- vkse fodkl th  dh ÞfoKku 'kksèk ys[ku % ix&ix 
iFk cu tk;saß ls çsj.kk ysdj viuk 'kksèk i= Çgnh esa fy[kuk çkjaHk fd;kA igys ,d&nks ist fy[kus esa 
;g cgqr gh dfBu çrhr gqvkA fQj foKku çdk'k if=dk esa 'kksèk i= ys[ku gsrq xkbMsal us cgqr lgk;rk 
dhA 'kksèk leh{kk ds nkSjku leh{kdksa ds desaV~l us 'kksèk i= dh xq.koÙkk c<kus esa egRoiw.kZ Hkwfedk fuHkkÃ 
gSA bl 'kksèk i= ds vuqHko ls Çgnh esa 'kksèk ys[ku esa Lo;a dks lgt ikrk gw¡A Çgnh esa mPp dksfV ds 
xq.koÙkkiw.kZ 'kksèk ys[ku gsrq fujUrj ç;kljr foKku çdk'k if=dk ls tqM+s lHkh yksxksa dks cèkkÃ o èkU;okn 
nsrk gw¡A  

Authors: ueu 'kqDyk] ch-xksiky —".kk ,oa M‚- lat; frokjh] bysDVª‚fudh ,oa QksV‚fudh vè;;u'kkyk] ia- 
jfo'kadj 'kqDy foÜofo|ky;] jk;iqj] NÙkhlx<+  naman.shukla43@gmail.com, krishnabgopal@gmail.com, 

drsanjaytiwari@gmail.com 

loZçFke ge vkidks èkU;okn nsuk pkgrs gSa fd vki vfr mRlkg ds lkFk foKku tSls xaHkhj fo"k; dks 
vfr ljy :i esa foKku çdk'k tuZy ds ekè;e ls ikBdksa rd igqapk jgs gSa I Çgnh ekè;e esa foKku 
çdk'k tuZy esa çdkf'kr dÃ 'kksèk i=ksa dk vè;;u ,oa tuZy esa fn, x, fn'kk funsZ'kksa dk ikyu djrs 
gq, vius fjlpZ isij dks Çgnh esa fy[kuk pqukSrhiw.kZ jgkA  

foKku çdk'k esa çdkf'kr 'kksèk i= mPp Js.kh ds gSa ,oa MkVk] pkVZ o fiDpj çLrqfr vfr Li"V gSA  gesa 
vk'kk gs dh gekjk 'kksèk i= vfr 'kh?kz foKku çdk'k tuZy ds vkxkeh vad esa çdkf'kr gksxkA  

Authors: M‚- uhuk dqekj èkheku] ,oa  M‚- jf'e  lSuh] tarq foKku foHkkx] xkxÊ egkfo|ky;] fnYyh
   

esjs fy, vR;ar çlUurk dk fo"k; gS fd foKku çdk'k ds }kjk eq>s ,d ,slk vkèkkj fn;k x;k tgk¡ eSa 
Çgnh Hkk"kk esa viuh 'kksèk dk mYys[k dj ldw¡ I ikBdksa ds fy, ;g tuZy ykHkdkjh lkfcr gksxk D;ksafd 
bldh ys[kuh vR;ar ljy gS I foKku çdk'k esa çdkf'kr 'kksèk i= mPp Js.kh ds gSa ,oa MkVk] pkVZ o 
fiDpj çLrqfr vfr Li"V gSA  gesa vk'kk gs dh gekjk 'kksèk i= vfr 'kh?kz foKku çdk'k tuZy ds vkxkeh 
vad esa çdkf'kr gksxkA  

Authors: dkSysÜoj çlkn] ,e-oh- in~ekorh ,oa  iou dqekj iVuk;d]  fHkykÃ çkS|ksfxdh laLFkku] nqxZ] NÙkhlx<+] 

kauleshwarprasad@gmail.com,  vmetta@gmail.com, pawanpatnaik37@gmail.com

çfrf"Br if=dk foKku çdk'k ls tqM+uk esjs fy, vR;ar lkSHkkX; dk fo"k; gSA lcls igys esa eq[; laiknd 
çkså M‚å vkse fodkl vkSj mudh Vhe ds çfr vkHkkj O;ä djrk gwa ftuds ç;klksa us bl oSKkfud 
if=dk dks varjjk"Vªh; Lrj ij Çgnh esa miyCèk djk;k gSA lkFk gh esa leh{kdksa dk vkHkkj O;ä djrk 
gwa ftuls 'kksèk i= esa rduhdh ,oa Hkk"kk lqèkkj gsrq cgqr vPNs lq>ko çkIr gq,A foKku çdk'k dh laiw.kZ  
Vhe dks gkÆnd èkU;oknA

Author: lq;'kdqekj] lax.kd foKku foHkkx] galjkt egkfo|ky;] fnYyh] Hkkjr  suyash@hrc.du.ac.in 
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മദ്മത്സരും ചിന്തിച്ചു ചിന്തിച്ചു മതി യകട്ടു നടക്കുന്ിതു ചിലർ; 

 

irw fdV~Vwfdy uw# efr,éqe] 'krekfdy lglze efr,éqe] vf;ja i.kke dkf¸;ywaM+safdy] vk;rqek dhyk vkLp;kZesérwe A

When people get ten (rupees), they wish to have hundred, If it is hundred, they would like to have thousand, 
Even if they have thousand on hand, it is strange, They will find even that to be insufficient.

vxj fdlh dks nl ¼#i;s½ feyrk gS rks] og pkgrk gS fd lkS fey tk;] vxj lkS gS rks lksprk gS fd gt+kj fey tk;] 

foLe;dkjh ckr ;g gS fd vxj ml ds ikl gt+kj gS rks Hkh] og lksprk gS fd og Hkh dkQh ugÈ gSA

പത്തു കിട്ടുകിൽ നൂറു മതിയെന്ുും ശതമാകിൽ സഹസ്സും മതിയെന്ുും 
ആെിരും പണും കയ്യിലുണ്ടാകുമ്പാൾ അെുതമാകിലാശ്ചരയയമന്തുും 

 
വിദ്യയകാണ്ടറിമ്െണ്ടതറിൊയത വിദ്വായനന്ു നടിക്കുന്ിതു ചിലർ; 
കുങ്കുമത്തിന്യറ ഗന്ധമറിൊയത കുങ്കുമും ചുമക്കുമ്പായല ഗർദ്ദഭും. 

 
കൂടിെലലാ പിറക്കുന് മ്നരത്തുും കൂടിെലലാ മരിക്കുന് മ്നരത്തുും 

മമ്യയെിങ്ങയന കാണുന് മ്നരത്തു മത്സരിക്കുന്യതന്തിന്ു നാും വൃഥാ? 
 

സ്ഥാനമാനങ്ങൾ യചാലലിക്കലഹിച്ചു നാണുംയകട്ടു നടക്കുന്ിതു ചിലർ 
മദ്മത്സരും ചിന്തിച്ചു ചിന്തിച്ചു മതി യകട്ടു നടക്കുന്ിതു ചിലർ; 

 

fo|kdksUMkfj;saMrkfj;krs] fo}kuséq ukfMDdqéhrq fpyj] dqadqerhuVs xaèkekfj;krs] dqadqee pqeDdwe iksys xnZHkaA

Some people who do not possess adequate knowledge To understand the matters pretend themselves to  
be scholars. It is like a donkey carrying a load of saffron without sensing the fragrance of that.
tks ckrsa vè;;u ¼fo|k½ ls gh laHko gS] ;g tkus fcuk gh dqN yksx vius vki dks fo}ku le>rs gSa]  

Bhd mlh çdkj tSls dqedqe dk lqxaèk tkus fcuk] xnZHk dqedqe dk cks> ysdj pyrk gSA

പത്തു കിട്ടുകിൽ നൂറു മതിയെന്ുും ശതമാകിൽ സഹസ്സും മതിയെന്ുും 
ആെിരും പണും കയ്യിലുണ്ടാകുമ്പാൾ അെുതമാകിലാശ്ചരയയമന്തുും 

 
വിദ്യയകാണ്ടറിമ്െണ്ടതറിൊയത വിദ്വായനന്ു നടിക്കുന്ിതു ചിലർ; 
കുങ്കുമത്തിന്യറ ഗന്ധമറിൊയത കുങ്കുമും ചുമക്കുമ്പായല ഗർദ്ദഭും. 

 
കൂടിെലലാ പിറക്കുന് മ്നരത്തുും കൂടിെലലാ മരിക്കുന് മ്നരത്തുും 

മമ്യയെിങ്ങയന കാണുന് മ്നരത്തു മത്സരിക്കുന്യതന്തിന്ു നാും വൃഥാ? 
 

സ്ഥാനമാനങ്ങൾ യചാലലിക്കലഹിച്ചു നാണുംയകട്ടു നടക്കുന്ിതു ചിലർ 
മദ്മത്സരും ചിന്തിച്ചു ചിന്തിച്ചു മതി യകട്ടു നടക്കുന്ിതു ചിലർ; 

 

dwM+s;Yyk fijkDdqék usjkrqe] dwM+s;Yyk efjDdqék usjkrwe] e|sÇ;xus dkuwuu usjkrq] erlfjDdqérsarhuw uke o`Fkk\

We are not born together, nor do we die together, Then why should we fight in vain when meet during our life time.
u gekjk tUe lkFk gksrk gS] u gekjh e`R;q lkFk gksxh] fQj ge D;ksa yM+rs gSa ;wa gh] tc dHkh feyrs gSa ft+Unxh esa\

പത്തു കിട്ടുകിൽ നൂറു മതിയെന്ുും ശതമാകിൽ സഹസ്സും മതിയെന്ുും 
ആെിരും പണും കയ്യിലുണ്ടാകുമ്പാൾ അെുതമാകിലാശ്ചരയയമന്തുും 

 
വിദ്യയകാണ്ടറിമ്െണ്ടതറിൊയത വിദ്വായനന്ു നടിക്കുന്ിതു ചിലർ; 
കുങ്കുമത്തിന്യറ ഗന്ധമറിൊയത കുങ്കുമും ചുമക്കുമ്പായല ഗർദ്ദഭും. 

 
കൂടിെലലാ പിറക്കുന് മ്നരത്തുും കൂടിെലലാ മരിക്കുന് മ്നരത്തുും 

മമ്യയെിങ്ങയന കാണുന് മ്നരത്തു മത്സരിക്കുന്യതന്തിന്ു നാും വൃഥാ? 
 

സ്ഥാനമാനങ്ങൾ യചാലലിക്കലഹിച്ചു നാണുംയകട്ടു നടക്കുന്ിതു ചിലർ 
മദ്മത്സരും ചിന്തിച്ചു ചിന്തിച്ചു മതി യകട്ടു നടക്കുന്ിതു ചിലർ; 

 Lrkuekuaxy pksYyh dykghpq ukua dsV~Vq uMkDdqéhrq fpyj] eneRlje Çprhpq] Çprhpq] efr dsV~Vq uMkDdqéhrq fpyjA

Some people who fight for position and respect, walk around shamelessly, 
Some people roam around senselessly, thinking of lust, anger, greed and illusion.

dqN yksx vius in vkSj lEeku ds fy, yM+dj] jgrs gSa 'kÉenk gksdj vkSj dqN yksx dke] Øksèk] yksHk]  

eksg vkSj ek;k ds ckjs esa lksp&lkspdj ijs'kku jgrs gSa thou HkjA

KkuIikuk fnO; Kku dk ,d HkaMkj gS tks bl nqfu;k ds okLrfod vuqHkoksa ij vkèkkfjr gS A ledkyhu thou  

ls fy, x, Bksl fp=.k dh ,d Ük`a[kyk ds ekè;e ls] iwUrkua uEcwfrjh ¼lksygoÈ 'krkCnh½ us thou ds vYidkfyd  

igyqvksa dh ç—fr dh viuh èkkj.kk dks vyadkfjd fo'ks"krvksa ds lkFk ey;kye Hkk"kk esa çLrqr fd;k gSA




