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lEikndh; @ Editorial

laKkfudh ls laØkfUr dh vksj
Knowledge Technology: an Enabler towards Holistic Revolution

lkekftd] vkfFkZd] jktuSfrd] vkS|ksfxd vkfn Økafr;ka gksrh jgh g®A Hkkjr esa Hkh VsDuksykWth us le; le; ij 
u,&u, csgrj midj.k] ;a=k vkSj izfofèk;ksa dks fn;kA blls ekuo thou Lrj esa mÙkjksÙkj lqèkkj gqvkA ifýeh 
ns'kksa us mRiknu dks e'khuksa ls rst] ek=kk esa  vfèkd] vkSj de dher ij djus ij cy fn;kA bls vkS|ksfxd 
Økafr dgk tkrk gSA blls 'kgjksa esa QSDVjh esa  mRiknu c<+kA xzkeh.k vapy ls 'kgjksa dh vksj iyk;u c<+kA ns'k 
fons'k ds chp O;kikj c<+kA dk;Z laLÑfr esa  cnyko vk,A ubZ vkSj fof'k"V dkS'ky {kerkvksa dk egÙo c<+kA 
gLr dkjhxj cuus yxs e'khu vkWijsVjA gLrdyk vkSj gLr m|ksx ean gksrs x,] dqN can Hkh gq,A 

VsDlVkby] bLikr] Ñf"k] ;krk;kr] lapkj vkfn {ks=kksa ds fy, rduhdh vkSj e'khu VwYl fodflr gq,A 
mRikndrk c<+hA izcaèku vkSj m|ferk dkS'ky c<+sA canjxkg] unh] lM+d] ok;q ekxZ ls de dher ij vfèkd 
rsth ls ;krk;kr laHko gqvkA O;kikj dh U;k; vkSj foÙkh; iz.kkfy;ksa dk Hkh fodkl gqvkA iz'kklfud lqfoèkk 
iz.kkfy;k¡ c<+°A

la{ksi e sa] vkS|ksfxd Økafr esa vFkZ&dsafnzr cM+s e'khu m|ksxksa dks c<+kok feykA izkÑfrd lalkèkuksa dk nksgu 
c<+kA vkS|ksfxd Økafr ds pkj Lo:i bl izdkj g®µ

igyh vkS|ksfxd Økafr ¼1750 & 1850½ % ÅtkZ ¼òksr & ikuh] ok"i½] mRiknu e'khuksa ls 
nwljh vkS|ksfxd Økafr ¼1850 & 1970½ % ÅtkZ ¼òksr & fctyh½] Je foHkktu] foiqy mRiknu
rhljh vkS|ksfxd Økafr ¼1970 & 2020½ % ÅtkZ ¼òksr & fctyh½] bysDVªkWfuDl] lwpuk izkS|ksfxdh ¼IT½] 

Lor% mRiknu ¼Automated Production½
pkSFkh vkS|ksfxd Økafr ¼2020 µ½ % ÅtkZ ¼òksr & fctyh] lkSj vkfn½] rst xfr ls lapkj igq¡p] mUur 

Ñf=ke cqf)] ,dhÑr lkbcj vkSj midj.k vkfn ¼Integrated Cyber–Physical Systems½
orZeku pkSFkh vkS|ksfxd Økafr esa xfr] 'kfDr] dk;Z{ks=k vkSj ;a=k iz.kkfy;k¡ c<+ jg° g®A 
AI, IoT, 3D fizafVax] jksckWfVDl] uSuks VsDuksykWth] ck;ks VsDuksykWth] flaFksfVd ck;ksyksth] eVsfj;y lkbal] 

lksyj buthZ] LVksjst] DokaVe daI;wfVax bR;kfn {ks=kksa esa vuqlaèkkuksa ls mRiknu] izcaèku vkSj iz'kklu ¼xouZsUl½ esa 
cM+s cnyko gks jgs g®A

ekuo miHkksäk curk jgkA izÑfr dk nksgu c<+k] ekSle esa vizR;kf'kr cnyko] ck<+] lw[kk] egkekjh ls 
ekuo =kLr gSA vijkèk] fgalk] vkSj ekuoh; laosnu&'kwU;rk esa c<+ksrjh gks jgh gSA dHkh 'khr] dHkh NÉ vkSj 
dHkh ohHkRl ;q) ns'kksa ds eè;A vkèkqfud vFkZ&dsa fnzr fodkl ls vehj vkSj xjhc ns'kksa ds chp nwjh c<+ jgh 
gSA fodkl e'khu dsafnzr gS] ekuo misf{kr gksrk x;kA

izkÑfrd fo"ke ?kVuk,¡ vkSj dqN ekuoÑfrd fufeZfr;k¡ pqukSrh nsrh g®A ;s vuqlaèkku ds u, volj Hkh 
iznku djrh g®A vaèksjs esa èkdsyrh tk jgh ekuork dks mtkys vkSj mRlo dh vksj ys tkus dk iFk iz'kLr djus 
dh vko';drk gSA

fodkl dSlk gks\ lokZaxh.k gks] lekos'kh gks vkSj fo'o fgr esa Hkh gksA ekuo&cy foLFkkiu e'khuksa ls laHko 
gqvk( y?kqrj vkSj fo'kkyrj tfVy dk;Z laiUu gks jgs g®A ekuo cqf) dh izfrÑfr  
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vkse fodkl] laKkfudh ls laØkfUr dh vksj

ls e'khu lapkyu Lor% fu;af=kr cu jgs gSa( ekuo 
lgk;d HkhA bls ekuo foLFkkiu ds :i esa ug° ns[kk 
tk,] izR;qr AI dks ekuo cqf) laoèkZu ds :i e sa 
AI ¼Augmenting Intelligence½ dguk mfpr gksxkA 
Ñf=ke cqf) vc ekuo cqf) laoèkZuh] foLrkj.kh; curh 
tk jgh gSA cqf) dks fu.kZ; ysus] vkSj ?kVukvksa dh 
laHkkoukvksa dk irk yxkus ds fy, vfèkd ls vfèkd 
iqjkuk MsVk vkSj vuqHko dk dks'k gksA O;fDrRo ds 
fodkl vkSj lkekftd lkeatL; ds fgr esa laLÑfr 
ijaijk ds vuqdwy uSfrdrk cksèk dk Hkh izkoèkku gks( 
MsVk dh igq¡p vkSj izkslsflax xfr Hkh rst gksA bu lHkh 
vo;oksa ij mÙkjksÙkj lqèkkj gks jgs g®A 

ekuo esa 'kCn] Li'kZ] :i] jl] xaèk dks igpkuus 
vkSj mls Le`fr esa j[kus dh {kerk gSA cká tkxfrd 
dk;ks± ds fy, izeq[k deZsfUnz;ka g®µ eq[k cksyus ds fy,] 
gkFk xzg.k djus ds fy,, vkSj iSj pyus ds fy,A 
KkusfUnz;ksa ls izkIr Kku dks laxzg djus ds fy, Le`fr 
dks'k gSA izkIr vkSj laxzghr Kku dk fo'ys"k.k djds 
fu.kZ;u izfØ;k cqf) ls djrs g®A 

daI;wVj ls x.kuk xfr esa c<+ksrjh gksrh jghA 
1950 ds n'kd esa x.kuk xfr osD;we Vîwc ls fdyks 
bUlVªd'kUl izfr lsdaM ¼KIPS½( 1960 ds n'kd esa 
VªkaftLVj vk,( lsehdaMDVj fpi ij VªkaftLVjksa dh la[;k 
izfr n'kd esa yxHkx 1000 xq.kk c<+hA lqij daI;wVj 
dh x.kuk xfr VSjk ¶ykWIl ¼TFLOPS½] Tera =1012. 
DokaVe daI;wVj ls blls fefy;u xq.kk xfr fey ldrh 
gSA lapkj ds {ks=k esa 1980 ds n'kd esa 1G ,ukykWx 
rduhd ls dsoy cksy ¼èofu Voice½ 2Kbps Hkst ldrs 
FksA 1990 ds n'kd esa 2G fMftVy rduhdh ds fodkl 
ls lapkj {ks=k esa 100 ls 1000 xquk izfr n'kd xfr 
c<+hA vkt 5G fMftVy rduhd ls 1Gbps xfr laHko 
gSA 6G ij Hkh vuqla/kku gks jgs gSaA daI;wVj vkSj lapkj 
ds gkMZos;j vkdkj esa lw{erj] xfr esa c`gÙkj] vkSj 
dher esa U;wurj gksrs jgs g®A izkslsflax lkW¶Vos;j Hkh 
lqxerj vkSj ekuo cqf) izfrÑfr curk tk jgk gSA 
ekuo Hkk"kk esa Hkh dke djuk vkSj Hkk"kkarj.k vklku 
gksrk tk jgk gSA bl izdkj Ñf=ke cqf) ds csgrj 

laLdj.k miyCèk gksrs tk jgs g®A daI;wVj dE;qfuds'ku 
gkbos ij mÙkjksÙkj ifj"Ñr Ñf=ke cqf) ls O;fä] 
leqnk;] jk"Vª vkSj fo'o Lrj ij Kku dk vknku iznku 
lqxerj] lLrk vkSj xq.koÙkkiw.kZ laHko gks jgk gSA bl 
lesfdr rduhd dks laKkfudh dg ldrs g®A laKkfudh 
vFkkZr~  lapkj (Communication)] Kku (Knowledge) 
vkSj laKku (Cognition) rduhdh leqPp;A vaxzsth esa 
Knowledge Technology eku ldrs g®A vc laHkkouk 
izcy gS lexz Økafr ¼vFkkZr~ le~ ¼lE;d~] lexz½ + 
Økafr½ dh] vFkkZr~ Holistic Revolution dhA 

fdlh fo'ks"k deh dh HkjikbZ ds fy, gfjr] 'osr] 
uhyh vkfn Økafr;ksa ls Ñf"k] nqXèk] eRL; mRiknu vkfn 
esa c<+ksrjh laHko gqbZA izÑfr] foKku] ekuo lalkèkuksa ls 
vc rd fodkl vFkZ&dsafnzr jgk] le`f) fn[kh ysfdu 
izÑfr dh mis{kk ls tyok;q ifjorZu] egkekjh] vlqj{kk 
vkfn vkinkvksa ls ekuo tkfr =kLr gks jgh gSA

vFkZ&dsfUnzr fodkl ls iksf"kr laLÑfr esa ekuo 
ewY;ks a dk Ðkl gqvkA blfy, vko';drk gS fd 
laKkfudh dh enn ls ekuork&dsfUnzr lexz fodkl 
gksA f'k{kk] LokLF;] iz'kklu] fofuekZ.k] O;kikj] lsok 
vkfn {ks=kksa esa lesfdr lekos'kh fodkl gksA Hkkjrh; 
laLÑfr ijaijk esa ekuo drkZ] HkksDrk vkSj vU; ds 
izfr fe=k gksA ßvkReu¢ izfrdwykfu] ijs"kka u lekpjsr~Þ 
vFkkZr~ vius dks tks vuqdwy u gks] nq%[knk;h yxs] oSlk 
vkpj.k nwljksa ds lkFk er dfj,A

ßla xPNèoa la onèoa la oks eukafl tkurke~Þ 
vFkkZr~µge lc ,d lkFk py sa] vkil esa laokn djsa ] 
gekjs eu ,d gksaA 

ßloZs HkoUrq lqf[ku% loZs lUrq fujke;kÞ lHkh lq[kh 
vkSj LoLFk jg sa] ;g 'kqHk Hkko jgrk gSA 

Hkkjr dh laLÑfr ßolqèkSo dqVqEcde~Þ vFkkZr~ 
thoek=k ds dY;k.k dh ckr djrh gSA ßekrk Hkwfe¢ 
iq=kks·ga i`fFkO;k¢Þ vFkkZr~ i`Foh ekrk gS] blls iks"kd 
rRo feyrs jgsa A i;kZoj.k laj{k.k dj saA 

dkypØ e sa] vrhr esa Hkkjr lksus dh fpfM+;k 
Fkk] xqykeh esa rM+ik vkSj vc ßmfÙk"Br tkxzr izkI; 
ojkfUucksèkrÞ vFkkZr~ mBks] tkxks] vkSj #dks u ladYi 
ls flf) rdA 



6

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ % 20] vad 2] vizSy&twu] 2022

Hkkjr us dksjksuk dky esa lh[kk] fcuk fopfyr 
gq, lIykbZ psu dks O;ofLFkr fd;k] LokLF; {ks=k esa 
vizR;kf'kr izxfr dhA f'k{kk {ks=k esa lexz f'k{kk uhfr 
dk Hkkjrh; Hkk"kkvksa esa vuqikyu vkRexkSjo ds lkFk 
vkRefuHkZjrk dh vksj mYys[kuh; igy gSA t; foKku 
ds lkFk t; vuqlaèkku dk mðks"k gqvkA LVkVZvi c<+s] 
;wfudkWuZ 1000 dks ikj dj jgsA Xykscy bUuksos'ku 
baMsDl esa yxkrkj lqèkkj] 2015 esa 81ok¡ LFkku vkSj 
2022 esa 40ok¡ LFkkuA fjlpZ isij ifCyds'ku esa foþ 
esa rhljs LFkku ijA lsehdaMDVj eSU;wQSDpfjax] j{kk 
midj.k mRiknu vkfn esa fofuekZ.k gc cukus dh fn'kk 
esa Hkh egRoiw.kZ igyA

laKkfudh dh enn ls f'k{kk dk xq.koÙkkiw.kZ izlkj] 
U;k;] LokLF;] dyk dkS'ky vkSj vU; lsok,a fganh vkSj 
Hkkjrh; Hkk"kkvksa esa laHko gSaA 

laLÑr Hkkjrh; Hkk"kkvksa dh tuuh gSA Hkkjrh; 
Hkk"kk,¡ èoU;kRed g®A budh fyfi;ksa dh o.kZekyk 
esa Øe&lekurk gSA mYys[kuh; gS Hkkjr us loZizFke 
èoU;kRedrk ds vkèkkj ij lHkh Hkkjrh; Hkk"kkvksa ds 
fy, mi;qä ikjLifjd fyI;arj.k lqxe daI;wVj dksM 
bLdh ISCII (Indian Script Code for Information 
Interchnge) dk Hkkjrh; ekud vkSj buiqV ds fy, 
bfULØIV INScript dhcksMZ dk ekud 1980 ds iwokZèkZ 
esa gh cuk;kA C;wjks vkWQ LV®MM~lZ (BIS) ls budk ekU; 
ekud 1986 esa izdkf'kr gqvkA rc rd ;wfudksM tUek 
Hkh u FkkA ;wfudksM (Unicode) fyfi vkÑfr ¼Glyph½ 
ij vkèkkfjr gSA lHkh daI;wVj buiqV ds fy, bfULØIV 
dhcksMZ dk Hkh izkoèkku ns jgs g®A orZuh foÑfr;ksa dh 
laHkkoukvksa ls cpko ds fy, bldk iz;ksx mfpr gSA 
1991 esa Hkkjr ljdkj us Hkkjrh; Hkk"kkvksa ds fy, 
rduhdh fodkl (TDIL) izksxzke 'kq: fd;kA e'khu 
vuqokn ds {ks=k esa Hkh Hkkjr ds iz;kl tSls fu;e& 
vkèkkfjr] mnkgj.k&lgk; vuqokn ekWMy müs[kuh; 
g®A xr o"kZ us'kuy Vªkalys'ku fe'ku (NTM) izksxzke 
Hkh 'kq: fd;k x;k gSA vkslhvkj ¼OCR½] Jqfrys[ku 
(S2T)] ikB okpu (T2S)] cksy Hkk"kkarj.k (S2S) dk 
fodkl gqvkA DykmM daI;wVj ds ekè;e ls vuqokn 

ls vuql`tu (Transcreation) dh vksj dh igy ls 
'kksèkijd l`tukRed ys[ku dks c<+kok feysxkA ifj'kqf) 
izfØ;k lrr gSA oSfoè; dks fijks;s vkSj ijEijk ls 
tqM+s Hkkjrh; laKkfudh dk lrr fodkl fof'k"V gSA 

laLÑr okúe; esa Hkkjrh; laLÑfr dh izpqjrk gSA 
vH;qn; dk leFkZu gS ysfdu èkeZ ds vuqlkjA èkeZ ls 
rkRi;Z ßvkpkj% ijeks èkeZ%Þ vFkkZr lnkpkj ije èkeZ 
gSA gtkjksa o"kZ iwoZ Hkkjr esa izFke ijek.kq foKkuh egf"kZ 
d.kkn us lokZaxh.k mUufr dh O;k[;k djrs gq, dgk Fkk 
ß;rks vH;qn; fu%J;l flf)% ls èkeZ%Þ ftl ekè;e 
ls vH;qn; ¼yksdksUukfr vFkkZr~ HkkSfrd n`f"V ls½ rFkk 
fu%J;l ¼eks{k vFkkZr~ vkè;kfRed n`f"V ls½ lHkh izdkj 
dh mUufr izkIr gksrh gS] mls èkeZ dgrs g®A izR;{k ns[ks 
gq, vkSj vU;ksa dks fn[kkus ds mís'; ls vFkok Lo;a 
vkSj vfèkd xgjkbZ ls Kku izkIr djus gsrq j[kdj 
fd, x, iz;ksxksa ls vH;qn; dk ekxZ iz'kLr gksrk gSA

lekt esa foÑfr;ka Hkh mitrh g®A laKkfudh ds 
iz;ksx ls mfpr&vuqfpr dk fo'ys"k.k laHko gSA 'kksèk 
,oa fodkl ds Lrj ij ij[kuk vko';d gS fd bldk 
iz;ksx c<+us ij izÑfr vkSj ekuork ds lacaèkksa ij dSlk 
izHkko iM+sxkA 

m)jsnkReuk··Rekua ukRekueolkn;sr~A vkReSo 
ákReuks cUèkqjkReSo fjiqjkReu¢AA xhrk 6-5AA

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

laKkfudh ojnku Hkh gS vkSj vfHk'kki Hkh cu 
ldrh gSA blds fodkl vkSj iz;ksx esa ekuork vkSj 
izÑfr ij iM+us okys izHkkoksa dks Hkh è;ku esa j[kuk 
vko';d gSA 

lqfu;af=kr laKkfudh ls laØkafr ¼lexz lE;d~ 
Økafr½ laHko gSA QyJqfr esa vkRefuHkZj Hkkjr! lq[kh 
lEiUu Hkkjr!!   

vkse fodkl
dr.omvikas@gmail.com
www.VigyanPrakash.in 
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vkeaf=r vkys[k @ Invited Article

Hkk"kk izkS|ksfxfd;ksa esa ,vkbZ@,e,y dh c<+rh Hkwfedk
Increasing Role of AI/ML in Language Technologies

egs'k dqyd.khZ 
Mahesh Kulkarni

Former Sr. Director Corporate R–D, Hod GIST
Former Country manager W3C India

maheshdkulkarni@gmail.com

lkjka'k

Ñf=ke cqf)eÙkk ds {ks=k e sa 1966&1997 ds nkSjku lfnZ;ksa dh vofèk ns[kh xbZ vkSj bl {ks=k us izpkj pØksa ds 
lkFk&lkFk fujk'kk vkSj vkykspuk dk vuqHko fd;kA de QafMax us izkÑfrd Hkk"kk izlaLdj.k ¼,u,yih½] vkSj 
fo'ks"k :i ls e'khu vuqokn iz.kkyh vkSj Hkk"k.k izkS|ksfxfd;ksa esa vuqlaèkku dks izHkkfor fd;kA

gkyk¡fd] GPU daI;wfVax ds vkxeu vkSj cM+s iSekus ij yscy fd, x, MsVk lsV us izkÑfrd Hkk"kk izlaLdj.k 
esa  vuqlaèkku dks mRizsfjr fd;kA

nqfu;k Hkj esa mi;ksx dh tkus okyh 7000 Hkk"kkvksa vkSj cksfy;ksa ds lkFk] usVodZ ij vxys ,d vjc 
mi;ksxdrkZvksa dks ykus ds fy, cgqHkk"kkokn vR;ar egRoiw.kZ igyw cu x;k gSA

Abstract:

hype cycles as well as di ppointment and criticism. Low funding ffaected research in Natural Language 
Processing (NLP), and in particular Machine Translation Systems and Speech Technologies.

However, the advent of GPU computing and large–scale labelled data sets catalysed research 
into Natural Language Processing.

With 7000 languages and dialects used around the world, multilingualismhas become an 
extremely important aspect of bringing the next billion users to the network.

la{ksik{kj 

AI & ,vkbZ & vkfVZfQf'k;y baVsfyt l
CAT & dSV & daI;wVj vflLVsM Vªkalys'ku
CERT–In & lhbZvkjVh & bu & Hkkjrh; daI;wVj vkikrdkyhu izfrfØ;k ny
DARPA & Mkjik & j{kk mUur vuqlaèkku ifj;kstuk ,t lh
GEM & tse & xouZe V bZ&ekdZsVIysl
GPU & thih;q & xzkfQdy izkslsflax ;wfuV
GSTN & th,lVh,u & eky vkSj lsok dj usVodZ
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INSCRIPT & bfULØIV & Hkkjrh; fyfi
IPR & vkbZihvkj & ckSf)d laink vfèkdkj
IT & vkbZVh & lwpuk izkS|ksfxdh
MAT & ,e,Vh & e'khu vflLVsM Vªkalys'ku
MCA21 & ,elh, 21 & dkWikZsjsV ekeyksa ds ea=kky;
ML & ,e,y & e'khu yfuZax
NLG & ,u,yth & izkÑfrd Hkk"kk ih<+h
NLP & ,u,yih & izkÑfrd Hkk"kk izlaLdj.k
NLU & ,u,y;w & izkÑfrd Hkk"kk le>
S2S & ,lVq,l & Lihp Vw Lihp
SR & ,lvkj & Hkk"k.k igpku
TDIL & VhMhvkbZ,y & Hkkjrh; Hkk"kkvksa esa 

izkS|ksfxdh fodkl
TTS & VhVh,l & VsDLV Vw Lihp flLVe
UPL & ;qihvk; & ,dhÑr Hkqxrku baVjQ+sl

Hkk"kk izkS|ksfxfd;ksa esa ,vkbZ ¼AI½@,e,y ¼ML½ 
dh c<+rh Hkwfedk

e'khu yfuZax esa izxfr us izkÑfrd Hkk"kk izlaLdj.k 
¼,u,yih½] vkfVZfQf'k;y baVsfyt l ds {ks=k esa vuqlaèkku 
dks mRizsfjr fd;k gS tks daI;wVj dks ekuo Hkk"kk dks 
le>us dh {kerk nsrk gSA geus pkSVckWV~l] lpZ batu 
esa vkWVksdaIyhV] okW;l vflLV V] y®Xost VªkalysVj] l Vhe V 
,ukfyfll] xzkej psdlZ] MkWD;we V DykflfQds'ku vkSj 
fQ+YVfjax vkSj vU; tSls fofHkUu ,u,yih vuqiz;ksxksa 
ds lkFk] vkbZ dh 'kfDr dk vuqHko djuk 'kq: dj 
fn;k gSA

fMftVy Økafr us okLro esa nqfu;k dks ,d foþ 
xzke cuk fn;k gSA blesa Ñf=ke cqf) ;kuh vkfVZfQf'k;y 
baVsfyt l dk iz;ksx O;kid gksrk tk jgk gS vkSj ;g gekjs 
nSfud thou dk ,d vfHkUu vax curk tk jgk gSA 

vki izfl) ,yu V;wfjax VsLV ds ckjs esa voxr 
gksaxs ftlesa dgk x;k gS fd &

^^,d daI;wVj cqf)eku dgykus ds ;ksX; gksxk ;fn 
og euq"; dks ;g foþkl djus ds fy, èkks[kk ns ldrk 
gS fd og ekuo gSA**

Ñf=ke cqf) dk iwjk ljxe euq";ksa dks ^le>us* 
vkSj ^izfrfØ;k* djus esa l{ke e'khuksa ij vkèkkfjr 

gSA izkS|ksfxdh dh nqfu;k esa] ea=k ^^uoizorZu djks ;k 
ejks"; laxBuksa ds fy, igys ls dg° vfèkd lR; 
gS] vkSj vkfVZfQf'k;y baVsfyt l ¼AI½ mi;ksxdrkZvksa 
dks vfèkd oS;fDrdj.k iznku djds] izfØ;kvksa dks 
Lopkfyr djds vkSj gekjs dke djus ds rjhds dks 
ckfèkr djds m|ksxksa dks fQj ls ifjHkkf"kr dj jgk 
gSA lkSHkkX; ls] dbZ daifu;kaA** rduhd dks viukus 
dh egÙkk le> jgh g®] ,slk u gks fd os ihNs jg 
tk,aA** ,vkbZ dks xys yxkvks] ;k lekIr tks tkvks] 
gj laxBu ds fy, lp gSA

vkt] ,vkbZ O;kid gS vkSj ;g vkokt] Nfo 
igpku] [kkst batu] flQkfj'k batu] Lopkfyr bZesy 
vkSj ikB mÙkj] pkSVckWV vkSj cgqr dqN dks 'kfDr 
iznku djrk gSA ,vkbZ&QLVZ xwxy dk u;k ea=k gSA

{ks=k tgka ,vkbZ dk lcls vfèkd izHkko gks ldrk 
gS &

 LokLF; ns[kHkky
 Ñf"k
 f'k{kk
 LekVZ flVh vkSj baÝkLVªDpj
 LekVZ xfr'khyrk vkSj ifjogu

uhfr vk;ksx us Ñf=ke cqf) ¼AI½ ds fy, ,d 
laiw.kZ jk"Vªh; j.kuhfr rS;kj dh gSA fofHkUu {ks=kksa esa 
,vkbZ ds O;kid vuqdwyu ds fy,] vkSj fo'ks"k :i 
ls bZ&xouZ l Mksesu esa fuEufyf[kr fcanqvksa ij fopkj 
djus dh vko';drk gSµ
  izkS|ksfxdh dh rS;kjh vkSj blls tqM+h pqukSfr;ksa 

dk lekèkku % ,vkbZ ds vuqlaèkku vkSj vuqiz;ksx 
esa O;kid&vkèkkfjr fo'ks"kKrk dk vHkkoA

  fLdy eSuikoj tujs'ku % cM+h daifu;ksa ds 54» 
deZpkfj;ksa dks 2025 rd dke ij cus jgus 
ds fy, dkS'ky ¼fLdy½ c<+kus dh t:jr gksxh 
2018 QksClZ dh fjiksVZ esa nkok fd;k x;k gSA

  uhfr @ dkuwuh <kapk % ^Li"Vhdj.k ds vfèkdkj* 
ds fy, vFkkZr] O;k[;k djus ;ksX; AI, GDPR 
¼lkekU; MsVk laj{k.k O;oLFkk½] IPR @ isV V 
O;oLFkkA
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  MsVk miyCèkrk % ¼MsVk lqj{kk] xqeukeh] lR;kiu] 
lqjf{kr] dkuwuh <kapk @ mYya?ku ds fy, dkuwu½

MsVk ubZ vFkZO;oLFkk gS vkSj uokpkj dks mRizsfjr 
dj jgk gS vkSj vkfVZfQf'k;y baVsfyt l vkSj e'khu 
yfu±x oYMZ esa O;oèkku ykrk gSA fofHkUu fe'ku eksM 
ifj;kstukvksa vkSj ;wihvkbZ] th,lVh,u] thbZ,e] 
bZ&dksVZ] LokLF;] ,elh,21 tSls fofHkUu lkoZtfud 
fMftVy IysVQkeks± ds ekè;e ls fo'kky MsVk mRiUu 
gks jgk gSA MsVk dh fofoèkrk esa 'kkfey g® & Hkk"k.k] 
ikB MsVk] ohfM;ks] Nfo] Hkk"kk;h laxzgA 36»AI 
,fIyds'ku Nfo&vkèkkfjr g®] vkSj dqy feykdj] 73»AI 
,fIyds'ku fdlh u fdlh :i esa Nfo] ohfM;ks] vkWfM;ks 
;k l lj MsVk ds lkFk dke djrs g®A

lHkh jkLrs MsVk dh vksj ys tkrs g®µ MkVk dks 
mi;ksx esa ykuk] mls mi;ksxh cukuk vklku ug° gSA 
MsVk miyCèk gksuk pkfg,] blls Kku fudkyus ds fy, 
fMªy Mkmu fd;k tkuk pkfg,A
  xksiuh;rk vkSj lqj{kk
  MsVk dh xqeukeh ds ckjs esa vkSipkfjd fu;e
  cM+s laxfBr LoPN MsVk dh miyCèkrk] d nz jkT; 

ljdkj & MsVk ,ihvkbZ ¼MsVk ,d=khdj.k eap½
  MsVk lqj{kk dkuwu] MsVk lk>kdj.k uhfr] lqjf{kr 

MsVk ,Dlsl] xqeukeh

le;js[kk % vc AI D;ksa\

1966&1997 dks ,vkbZ 'khrdkyhu vofèk dgk tkrk 
gS µ ftlus ,vkbZ vuqlaèkku esa de èku vkSj #fp 
dk vuqHko fd;k x;kA bl {ks=k us izpkj pØ vkSj 
fujk'kk vkSj vkykspuk dk vuqHko fd;k] ftlds ckn 
èku esa dVkSrh gqbZA dbZ foQyrk,¡ tSls 1966 e'khu 
vuqokn dh foQyrk] 1970 % ekuo laKkukRed dkS'ky 
le> dk ifjR;kx] 1971&75 % ,vkbZ 'khrdkyhu dh 
vofèk ds fy, ftEesnkj Hkk"k.k le> ds lkFk DARPA 
dh fujk'kkA ysfdu fQj ls] bl {ks=k esa n'kdksa ds 
ckn u, fljs ls fnypLih fn[kkbZ xbZ gSA daI;wVj dqN 
ladh.kZ dk;ksZa esa gels csgrj izn'kZu dj ldrs g®( 
gkyk¡fd] ,slk eglwl fd;k tkrk gS fd ekuo&leku 
A.I. 5 ls 10 lky esa mHkjsxkA

nwljh vksj] baVjusV O;kid gks x;k gS vkSj gekjs 
thou dk ,d vfHkUu vax cu x;k gSA ge lHkh us 
fo'ks"k :i ls egkekjh esa baVjusV dh 'kfDr dks ns[kk 
gS] ftlus gesa ges'kk dh rjg tqM+s jgus ds lkFk&lkFk 
O;kikj djus esa enn dhA tuojh 2021 rd] oSfþd 
lfØ; baVjusV mi;ksxdrkZ 4-66 vjc gS] tcfd 
baVjusV dh 90&95» [kir vdsys lks'ky usVofdZax ds 
mi;ksx ls gSA

AI ¼vkfVZfQf'k;y baVsfyt l½ vkSj IOT ds 
vfHklj.k us m|ksxksa] O;olk; vkSj vFkZO;oLFkkvksa ds 
dk;Z djus ds rjhds dks fQj ls ifjHkkf"kr fd;k gSA 
Lihp Vw Lihp VsDuksykWth] Qsf'k;y fjdfXu'ku] opZqvy 
vflLV V] e'khu Vªkalys'ku flLVe] uspqjy y®Xost 
izkslsflax] uspqjy y®Xost tsujs'ku vkSj cgqr dqN vc 
gekjs thou dk fgLlk cu jgs g®] vkSj Hkk"kk dh ckèkkvksa 
dks nwj djus esa enn djrs g®A

2022 esa 50 vjc fMokbl dusDV gksus dh mEehn 
gS] 50 o"kks± ds Hkhrj gekjs ikl baVjusV Vªkalhoj dks 
ekuo efLr"d esa ,EcsM djus dh rduhd gksxh vkSj 
2069 rd czsu&e'khu baVjQ+sl iwjh rjg ls fodflr 
gks tk,xk] ftlesa baVjusV bdks flLVe ekuo mUufr 
ds fy, mRizsjd gksxkA vkoklh; baVjusV dh xfr 10 
xhxkfcV izfr lsdaM & vkt ds usVodZ dh rqyuk esa 
10 xquk rst gksxhA

usVodZ ij vxys ,d vjc mi;ksxdrkZvksa dks 
ykus ds fy, cgqHkk"kkokn vR;ar egRoiw.kZ igyw cu 
x;k gSA nqfu;k Hkj esa 7]000 Hkk"kkvksa vkSj cksfy;ksa 
dk bLrseky fd;k tkrk gSA Hkkjr esa gekjs ikl 22 
vuqlwfpr Hkk"kk,a g®] vkSj fyfi;ksa vkSj Hkk"kkvksa ds chp 
gekjs ikl ,d ls dbZ vkSj dbZ ls dbZ lacaèk g®A ,d 
mnkgj.k ds :i esa] nsoukxjh fyfi vdsys 9 vuqlwfpr 
Hkk"kkvksa dks 'kkfey djrh gS] tSls fd fganh] eSfFkyh] 
ejkBh] dksad.kh] cksjks] usikyh] larkyh] laLÑr] flaèkh] 
tcfd flaèkh nsoukxjh ds lkFk&lkFk Qkjlh&vjch fyfi 
esa Hkh fy[kh tkrh gSA

vxys vjc baVjusV mi;ksxdrkZ laHkor¢ xSj&vaxzst+h 
Hkk"kh ns'kksa ls vk,axs] bu mi;ksxdrkZvksa ds fy, igq¡p 
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iznku djus ds fy, varjkZ"Vªh;Ñr ;k cgqHkk"kh lkexzh 
dk leFkZu djus ls vfèkd dh vko';drk gksxhA 
LFkkuh;Ñr Mksesu uke vkSj bZesy irs vko';d g®A

miHkksx vkSj lkFk gh cgqHkk"kh lkexzh dk fuekZ.k 
Hkh c<+ jgk gS] tks ekuo izsjd iz.kkfy;ksa esa izxfr ds 
fy, ,d ojnku gSA e'khu yfuZax esa izxfr us izkÑfrd 
Hkk"kk izlaLdj.k ¼,u,yih½] vkfVZfQf'k;y baVsfyt l ds 
{ks=k esa müs[kuh; izxfr dh gS tks daI;wVj dks ekuo 
Hkk"kk dks le>us dh {kerk nsrk gSA

D;k cnyk gS\ vc D;ksa

ifjorZu ds egRoiw.kZ ?kVd cM+s iSekus ij yscy fd, 
x, MsVk lsV vkSj GPU daI;wfVax] csgrj vkfdZVsDpj @ 
,Yxksfjne] lkW¶+Vos;j IysVQ+kWeZµTensor Flow, Theano, 
Chainer vkSj MXnet tSls ÝseodZ dh miyCèkrk gSA 
vkfVZfQf'k;y baVsfyt l dk mi;ksx djus okys vfèkdka'k 
lekèkku izkÑfrd Hkk"kk le> ¼,u,y;w½ vkSj best 
izkslsflax vkSj daI;wVj fotu ¼IPCV&vkbZihlhoh½ ij 
ykxw gksrs g®A

Hkk"kk ¼izkÑfrd Hkk"kk le> vkSj fuekZ.k½

68» yksx xk¡oksa esa jgrs g®] 22 vuqlwfpr Hkk"kk,¡] 
fofHkUu cksfy;ka] dsoy 7&8 izfr'kr vaxzsth le> ldrs 
g®] 36.5» yksx viuh Hkk"kk i<+@fy[k ug° ldrs 
g®] ysfdu dsoy cksy ldrs g®A ge  Lihp Vw Lihp 
VsDuksykWtht (S2S) tSls áweu baLik;fjax flLVe dh 
vko';drk gSA

e'khu yfuZax us izkÑfrd Hkk"kk izlaLdj.k ¼,u,y-
ih½] vkfVZfQf'k;y baVsfyt l ds {ks=k esa vuqlaèkku 
dks mRizsfjr fd;k gS tks daI;wVj dks ekuoh Hkk"kk 
dks le>us dh {kerk nsrk gSA izkÑfrd Hkk"kk yksxksa 
}kjk cksyh tkus okyh vkSj fyf[kr vkSj lapkj ds fy, 
mi;ksx dh tkus okyh Hkk"kk dks lanfHkZr djrh gS] 
tcfd ,u,yih ,Yxksfjne dk mi;ksx djds 'kCnksa vkSj 
okD;ksa ls tkudkjh fudkyrh gSA blds vykok uspqjy 
y®Xost tujs'ku ¼,u,yth½ ekuo tSls okD;ka'kksa dks 
rS;kj djus dh {kerk iznku djrk gS] vkSj izkÑfrd 

Hkk"kk le> ¼,u,y;w½] okD;ka'kksa dh le> cukus dh 
{kerk iznku djrk gSA

,u,y;w midj.k izkÑfrd Hkk"kk esa ikB ;k vkokt 
dks lalkfèkr djrs g® vkSj izfrfØ;kvksa dks lkjkaf'kr] 
laikfnr cukdj mi;qDr djrs g®A

,u,y;w vuqlaèkku ds dqN {ks=k fuEufyf[kr g® %
  Lihp Vw Lihp VsDuksykWth ¼VhVh,l] ,e,Vh] 

,lvkj½A
  iz'u&mÙkj iz.kkyh] pkSVckWVA
  lwpuk fu"d"kZ.k vkSj lwpuk iquizkZfIr iz.kkyh
  eqfnzr vkSj gLrfyf[kr igpkuA
  izkÑfrd Hkk"kk le> & [kkst] iz'u&mÙkj] 

pkSVckWV] izopu&fo'ys"k.k] Hkkouk&fo'ys"k.k] 
lks'ky ehfM;k&fo'ys"k.k] vkfnA

fMftVy ekè;e esa Hkk"kk vuqdwyu

Hkk"kk¼vksa½ ds lkFk fdlh Hkh midj.k@iz.kkyh dks l{ke 
djus ds fy, ewy :i ls pkj ?kVdksa dh vko';drk 
gksrh gSA
  MsVk dSls buiqV dj A
  MsVk dSls LVksj dj 
  MsVk dSls iznf'kZr dj 
  vkSj ckgjh nqfu;k ds lkFk laokn dSls dj A

izeq[k :i ls] bUgsas a Hkkjrh; ekudhÑr dhcksMZ 
ysvkmV ¼mUur INSCRIPT½] HkaMkj.k ds fy, ;wfudksM 
vkSj izn'kZu ds fy, vksiu QkWUV izk:i dk mi;ksx 
djds gy fd;k tk jgk gS] fQj Hkh xgjs Lrj ds 
leFkZu esa pqukSfr;ka g®] tSls fd MsVkcsl esa Hkk"kk 
leFkZuA gkykafd lHkh MsVkcsl ;wfudksM ,UdksfMax 
dk leFkZu djrs g®] ysfdu Hkk"kk leFkZu ls lacafèkr 
xgjs eqís vkt Hkh ekStwn g®A tSls fd ,dkfèkd 
Hkk"kkvksa esa MsVkcsl Dosjh] gkseksQ+ksfud fofoèkrk,a] orZuh 
fHkUurk,a] oSdfYid orZuh] lkWVZ vkWMZj vkSj dbZ vU; 
Hkk"kk;h fo'ks"krk,aA dqN MsVkcsl foØsrkvksa us Hkk"kk;h 
¼Hkk"kk fof'k"V½ dqN gh fofoèkrkvksa ¼mnkgj.k xhrk 
vkSj fxrk & Geeta, Gita½ ds leFkZu ds fy, lfØ; 
mik; fd, g®] ysfdu lHkh dks ug°A blfy,] lacafèkr 
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MsVkcsl foØsrkvksa }kjk ,slh Hkk"kk;h fo'ks"krk,a dh 
pqukSfr;ksa ij è;ku nsus dh vko';drk gSA

,d vkSj eqík] ySfVu QkWUV dh izpqjrk dh rqyuk 
esa de vPNh xq.koÙkk okys VkbiksxzkfQd fodYi 
g®] fo'ks"k :i ls Hkkjrh; Hkk"kkvksa dh fyfi;ksa ds 
fy,A gkyk¡fd] bZ&xouZ l vuqiz;ksxksa ds fy, ljdkjA 
VhMhvkbZ,y] ,ebZvkbZVhokbZ] ljdkj ds rgr fodflr 
"ldy Hkkjr"k~ Q+kWUV ds mi;ksx dh flQkfj'k djrk 
gSA blds lkFk gh] LVkVZ&vi] QkWUV ds fodkl ds fy, 
[kqn dks layXu dj ldrs g® vkSj mlh ds vklikl 
O;olk; mRiUu dj ldrs g®A QkWUV fctusl esa cgqr 
cM+k Ldksi gSA

Hkkjrh; Hkk"kkvksa ds lacaèk esa vuqokn vkSj vU; 
Hkk"kk;h midj.kksa ds eqíksa dh ,d cM+h la[;k gSA 
gkykafd] Hkk"kk;h midj.k tSls orZuh tkapdrkZ] O;kdj.k 
ijh{kd vkSj e'khuh vuqokn vR;fèkd 'kksèk mUeq[k g® 
vkSj fdlh fo'ks"k Mksesu ds lanHkZ esa Bhd ls O;ogkj 
dj xsA ,d mnkgj.k ds :i esa] lkekU; 'kCnksa ds fy, 
orZuh tkapdrkZ dkuwuh ;k fpfdRlk Mksesu ds fy, dke 
ug° dj ldrk gSA ,slk gh ekeyk e'khuh Vªkalys'ku 
flLVe dk gSA rks] lHkh ds fy, mi;qDr ,d lekèkku 
ug° gksxkA blfy,] ;gka Hkh LVkVZ&vi ds fy, bu 
rduhdksa esa [kqn dks 'kkfey djus vkSj mlh ds O;olk; 
ij iuius dk ,d tcnZLr volj gSA nwljs] tfVyrk 
ds dkj.k vkSj ;gka rd fd ekuo }kjk vuqokfnr nks 
okD; Hkh leku ug° gksaxs] Man in loop dh vko';drk 
gSA blfy,] LVkVZ&vi iksLV ,fMfVax ds fy, Man in 
loop ds lkFk vuqokn dk dke djus ds fy, [kqn dks 
layXu dj ldrs g®A laiw.kZ vuqokn m|ksx CAT Vwy 
ij Qy&Qwy jgk gSA

ljdkjh foHkkxksa dks Hkkjrh; LVkVZ&vi mRiknksa ds 
igys mi;ksxdrkZ cuus ds fy, izksRlkfgr fd;k tkuk 
pkfg, rkfd ,d cM+k bafMd MkVklsV miyCèk@mRiUu 
gks] tks ckn esa ,d c`gn MsVkcsl dh vksj ys tk,A

izkÑfrd Hkk"kk izlaLdj.k {ks=k esa foþ dk usr`Ro 
djus dh {kerk Hkkjr esa gS] blfy, ^,u,yih QLVZ* 
gekjk n`f"Vdks.k gksuk pkfg,A ge  fuEufyf[kr ckrksa 
ij è;ku nsus dh vko';drk gS % 
  ,vkbZ@,e,y vuqlaèkku esa mi;ksx ds fy, MsVk 

lfgr Hkk"kk;h lalkèkuksa ds l`tu ds fy, jkT; 
ljdkj dh Hkwfedk esa o`f)A

  Hkkjr ljdkj dh lHkh lsokvksa] lwpukvksa ¼jkT;@
d nz½ dks LFkkuh; Hkk"kkvksa esa cukukA

  vfuok;Z :i ls Hkkjr ljdkj dh lHkh osclkbV  
lHkh 22 Hkkjrh; Hkk"kkvksa esa gksuh pkfg,A

  LFkkuh; Hkk"kk leFkZu ds lacaèk esa ,d uhfr 
gksuh pkfg, vkSj fMQ+kWYV :i ls Hkkjr ljdkj 
dh lHkh @ dksbZ Hkh osclkbV LFkkuh; Hkk"kk esa 
gksuh pkfg,A

  ;fn 22 Hkk"kkvksa esa ug° rks de ls de f=kHkk"kk 
lw=k uhfr dks viuk;k tk ldrk gS] vFkkZr 
vaxzsth] fganh vkSj LFkkuh; Hkk"kkA

  vuqokn@LFkkuh;dj.k dh xfrfofèk dks pykus ds 
fy, dqN izfr'kr foHkkxksa ds vkbZVh ctV dks 
LFkkuh;dj.k ds fy, fuèkkZfjr fd;k tk ldrk 
gSA

  lhbZvkjVh & bu }kjk iSuy esa 'kkfey lwpuk 
lqj{kk vkWfMfVax laxBuksa dh rtZ ij iSuy esa 
'kkfey vuqokn ,t fl;ksa dks j[kk tk ldrk gSA 

In 1972, Mr. Fritjof Capra, an American scientist had written in detail about the relation 
between the dance of sub-atomic particles and the cosmic dance of Shiva that “Modern 
physics has shown that the rhythm of creation and destruction is not only manifest in the 
turn of the seasons and in the birth and death of all living creatures, but is also the very 
essence of inorganic matter”, and that “For the modern physicists then, Shiva’s dance is 
the dance of subatomic particles”.



12 foKku izdk'k] ISSN : 1549-523-X,  o"kZ % 20] vad 2] vizSy&twu] 2022

'kksèk i= @ Research Paper 
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dh foQyrk dh laHkkouk dk izHkko fo'ys"k.k

Fuse Replacement Modeling and Impacts Analysis of Fuse 
Failure Probability on Distribution System Reliability
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lkjka'k%

¶+;wt+ vkSj fLop tSls lqj{kk midj.kksa dks foþluh;rk fo'ys"k.k vkSj ykxr ewY; fo'ys"k.k ds fy, ges'kk 100» 
foþluh; ekuk tkrk gSA ysfdu orZeku ifjn`'; esa ;g èkkj.kk lgh ug° gS D;ksafd yksM vfèkd laosnu'khy 
gks jgk gS tcfd miHkksDrk vfèkd fo'oluh; vkiwfrZ dh ekax dj jgs g®A ;g i=k ¶+;wt+ foQyrk@[kjkch dh 
laHkkouk dks 'kkfey djrs gq, orZeku fo'oluh;rk ewY;kadu izfØ;k dk foLrkj djrk gSA bl i=k esa ¶+;wt+ 
Qsy gksus dh laHkkouk ds fy, fofHkUu 'krksZa ij fopkj fd;k x;k gS vkSj tkap dh xbZ gSA vè;;u ls irk 
pyrk gS fd ¶+;wt+ dh foQyrk dh laHkkouk dk flLVe foþluh;rk ewY; ij [kjkc izHkko iM+rk gSA bl 'kksèk 
ls ;g fu"d"kZ fudyk gS fd ¶+;wt+ dh foQyrk dh 60» laHkkouk ds ckn] flLVe dh foþluh;rk ds fy, 
¶+;wt+ dks cnyuk vko';d gksxkA

Abstract:
The protection devices like fuse and switches are always considered as 100% reliable for reliability 
and cost worth analysis. However, this assumption is not true in present scenario as loads are 
becoming more sensitive whereas consumers are demanding more reliable supply. This letter 
extends the current reliability evaluation procedure to incorporate the probability of fuse failure 
malfunction. Various conditions for fuse failure probability are considered and examined in this 
letter. The study reveals that the failure probability of fuse’s the worse ffeect on the system reliability 
worth. It is concluded from this research that after 60% probability of fuse failure, replacement of 
fuse will be neces ry for system reliability.

eq[; 'kCn % forj.k iz.kkyh dh fo'oluh;rk] vlsfor ÅtkZ] visf{kr #dkoV ykxr] ¶+;wt+ dh foQyrk 
dh laHkkoukA

Keywords: Distribution system reliability, Energy not served, Expected interruption cost, 
Fuse failure probability.
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1- izLrkouk

orZeku ifjn`'; esa] forj.k iz.kkyh ds foþluh;rk 
fo'ys"k.k ij vfèkd è;ku fn;k tk jgk gS D;ksafd 
80» miHkksDrk #dkoV forj.k iz.kkyh esa foQyrk ds 
dkj.k gksrh gSA forj.k iz.kkyh esa vkerkSj ij lqj{k-
kRed midj.k ds :i esa ¶+;wt+ jsfM;y dkWfUQ+xjs'ku ds 
lkFk gksrk gSA1 lqj{kkRed midj.k dk eq[; ;ksxnku 
fdlh Hkh vlkekU; fLFkfr gksus ij flLVe dh j{kk 
djuk vkSj ml nks"kiw.kZ fgLls dks ckdh flLVe ls 
vyx djuk gSA ;s lqj{kkRed midj.k miHkksDrkvksa dks 
foþluh; vkiwfrZ iznku djus esa Hkh ,d vfuok;Z Hkwfedk 
fuHkkrs g®A okLro esa] lqj{kkRed midj.k dHkh&dHkh 
vko';drk gksus ij izfrfØ;k djus esa foQy gks ldrs 
g® vkSj blls flLVe ds fy, vfoþluh;rk esa o`f) 
gksxhA2 gkykafd] ikoj flLVe dh foþluh;rk ij 
lqj{kk midj.kksa ds fofHkUu foQyrk eksM ds izHkkoksa 
dk ewY;kadu djus ds fy, dbZ iz;kl igys gh fd, 
tk pqds g®A3 ysfdu] ¶+;wt+ Qsy gksus dh laHkkouk dks 
ns[krs gq, de iz;kl fd, x, g®A fjDykstj vkSj 
fLop] foþluh;rk lwpdkadksa dks dkQh izHkkfor djrs 
g®] ysfdu ;s egaxs g® vkSj blfy, bUgsa yacs le; rd 
lapkyu ds fy, mfpr fopkj ds lkFk LFkkfir fd;k 
tkuk pkfg,A nwljh vksj] ¶+;wt+ ,d lLrk rRo gS vkSj 
tgka Hkh laHko gks ogka mi;ksx fd;k tkrk gSA4 blfy,] 
¶+;wt+ dk mfpr j[kj[kko vkSj 'ksMîwfyax] visf{kr 
#dkoV ykxr (ECOST) vkSj vlsfor ÅtkZ (ENS)
dks izHkkoh <ax ls de dj ldrk gSA

bl i=k dk mís'; forj.k iz.kkyh ds foþluh;rk 
ekudksa ij ¶+;wt+ Qsy gksus dh laHkkouk ds izHkko dk 
ewY;kadu djus ds fy, fofHkUu Lrjksa ij ¶+;wt+ foQyrk 
dh laHkkouk dks 'kkfey djuk gSA mlds ckn] ykxr 
ewY; foþluh;rk fo'ys"k.k ds lanHkZ esa] bl i=k esa 
visf{kr #dkoV ykxr vkSj vlsfor ÅtkZ dh x.kuk 
dh xbZ gSA

2- ¶+;wt+ dVvkmV dh ekWMfyax

lkfgR; esa fjys dh foQyrk ds lkFk foþluh;rk dk 
ewY;kadu djus ds fy, cgqr lkjs ekWMy miyCèk g®A4

fp=k 1 ¶+;wt+ dVvkmV dh foQyrk nj ekWMy dk 

izfrfufèkRo djrk gSA lkekU; rkSj ij] ¶+;wt+ lkekU; 

voLFkk esa vFkkZr LVst 1 esa lapkfyr gksrk gSA tc Hkh 

flLVe esa dksbZ [kjkch vkrh gS rks ¶+;wt+ dks fi?kydj 

dke djuk iM+rk gS rkfd nks"kiw.kZ lsD'ku dks vyx 

fd;k tk ldsA5&6 bl fLFkfr esa ¶+;wt+ LVst 1 ls LVst 

2 esa tkrk gS vkSj fQj LVst 3 esa tkrk gSA dHkh& 

dHkh] ,slk Hkh gks ldrk gS fd ¶+;wt+ vutkus esa fVªi 

gks tkrk gS vkSj flLVe dks fuf"Ø; dj nsrk gSA 

bl fLFkfr esa] flLVe lhèks LVst&1 ls LVst&3 esa pyk 

tkrk gSA dHkh&dHkh ,slk Hkh gks ldrk gS fd ¶+;wt+ 

dke djus esa foQy gks tkrk gS ¼LVst&4½] vkSj fQj 

nks"kiw.kZ vuqHkkx dks vyx djus ds fy, cSdvi lqj{kk 

dh ftEesnkjh gksxh ¼LVst 5½A bl fLFkfr esa ¶+;wt+ 

LVst 1 ls LVst 2 esa tkrk gS vkSj fQj lhèks LVst 
5 esa tkrk gSA 

fp=k 1 % ¶+;wt+ dVvkmV ekWMy ¼4½

3- yksM ikWbaV~l dk foþluh;rk lwpdkad

fdlh Hkh yksM ikWbaV ds fy,] egRoiw.kZ forj.k usVodZ 
foþluh;rk dkjd vkSlr foQyrk nj ] vafre 
miHkksDrk ds fy, vkmVst vofèk ri vkSj flLVe ds 
fy, okf"kZd vkmVst vofèk Ui g®A7&10 budh x.kuk 
¼lehdj.k 3-1½ & ¼lehdj.k 3-10½ dh lgk;rk ls dh 
tk ldrh gS tSlk fd uhps fn[kk;k x;k gS %

1

n

i
i

 
¼Eq.3.1½

MkW- mes'k vxzoky ,oa vU;] ¶”;wt” izfrLFkkiu ekWMfyax vkSj forj.k iz.kkyh dh fo'oluh;rk ij ¶”;wt” dh foQyrk dh laHkkouk dk izHkko---
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¼Eq.3.3½

flLVe vkSlr #dkoV vkòfÙk (SAIFI– SystemAv-
erage Interruption Frequency) o"kZ ds nkSjku fdlh 
miHkksDrk dh lsok ds ckfèkr gksus dh vkSlr la[;k 
gSA8 SAIFI dh x.kuk lehdj.k ¼3-4½ dk mi;ksx 
djds dh tk ldrh gSA
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 ¼Eq.3.4½

flLVe vkSlr #dkoV vofèk (SAIDI– System 
Average Interruption Duration) ;g fuèkkZfjr djus ds 
fy, ,d ehfVªd gS fd ,d O;oèkku ds nkSjku dksbZ 
flLVe fdruk vPNk izn'kZu djrk gSA ;g lwpdkad 
fdlh fo'ks"k le; vofèk ds nkSjku fof'k"V xzkgd ds 
fy, fdlh Hkh O;oèkku ds dqy le; dks ekirk gSA 
SAIDI dh x.kuk lehdj.k ¼3-5½ dk mi;ksx djds 
dh tk ldrh gSA
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(Eq. 3.5)

tc dksbZ lsok ckfèkr gksrh gS] rks lsok dks cgky 
djus ds fy, vkSlr le; dh x.kuk djus ds fy, 
xzkgd vkSlr #dkoV vofèk lwpdkad (CAIDI) dk 
mi;ksx fd;k tkrk gSA CAIDI dh x.kuk lehdj.k 
¼3-6½ dk mi;ksx djds dh tk ldrh gSA
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(Eq. 3.6)

vkiwfrZ dh miyCèkrk dks vkSlr lsok miyCèkrk 
lwpdkad (ASAI) }kjk n'kkZ;k tkrk gSA ;g lwpdkad 
miHkksDrk ds okf"kZd lsok le; (24*365=8Z760) ;k 
ifjHkkf"kr fjiksfVZax vofèk ds izfr'kr dk izfrfufèkRo 
djrk gSA bls lehdj.k ¼3-7½ esa ifjHkkf"kr fd;k x;k 
gS tSlk fd uhps fn;k x;k gS½

1
8760

SAIDIASAI
 
(Eq 3.7)

vkSlr lsok vuqiyCèkrk lwpdkad (ASUI) vkiwfrZ 
dh vuqiyCèkrk dks ekirk gSA ;g lwpdkad n'kkZrk gS 
fd xzkgd dh fdruh okf"kZd ;k fufnZ"V fjiksfVZax vofèk 
fcuk lsok ds chr xbZ ¼vkerkSj ij »½ esa O;Dr dh 
xbZA bls lehdj.k ¼3-8½ esa ifjHkkf"kr fd;k x;k gS 
tSlk fd uhps fn;k x;k gS %

8760
SAIDIASUI  (Eq. 3.8)

vlsfor ÅtkZ og ÅtkZ gS ftls foQyrk vofèk 
ds nkSjku ug° fn;k x;k gSA bls lehdj.k ¼3-9½ esa 
ifjHkkf"kr fd;k x;k gS tSlk fd uhps fn;k x;k gS % 

1 1
 

LP LP

i i i
i i

ENS ENS U L
 
(Eq. 3.9)

visf{kr #dkoV ykxr] #dkoV ds le; ckfèkr 
ÅtkZ dh ykxr gSA bls lehdj.k ¼3-10½ esa ifjHkkf"kr 
fd;k x;k gS tSlk fd uhps fn;k x;k gS % 

1 1
 * *          ( . 3.10)

n n

i i i i
i i

ECOST ECOST C L Eq
 
(Eq. 3.10)

mijksDr vfHkO;fDr;ksa esa foQyrk nj  dk 
CCDF, okf"kZd cgkyh le; Ui, LPi ij tqM+k yksM 
Li, #dkoV òksrksa dh la[;k n, xzkgdksa dh dqy la[;k 
Nt rFkk izHkkfor xzkgdksa dh la[;k Ni 'kkfey gSA 
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MkW- mes'k vxzoky ,oa vU;] ¶”;wt” izfrLFkkiu ekWMfyax vkSj forj.k iz.kkyh dh fo'oluh;rk ij ¶”;wt” dh foQyrk dh laHkkouk dk izHkko---

4- izLrkfor i)fr

;g [kaM foþluh;rk ewY;kadu esa ¶+;wt+ dh foQyrk 
dh laHkkouk dks 'kkfey djrk gSA ewY;kadu izfØ;k dk 
izokg pkVZ fp=k 2 esa n'kkZ;k x;k gSA pj.k nj pj.k 
fooj.k bl izdkj gS %

fp=k 2 % fo'oluh;rk ewY;kadu esa ¶+;wt+ foQyrk 
dks 'kkfey djus ds fy, ,Yxksfjne

pj.k 1 % bl igys pj.k esa buiqV MsVk dh rS;kjh 

'kkfey gSA buiqV MsVk esa yksM MsVk vkSj usVodZ MsVk 

'kkfey g®A yksM MsVk esa izR;sd yksM fcanq ij yksM] 

miHkksDrkvksa dh la[;k vkSj {kfr Q+aD'ku 'kkfey gksrs 

g®A usVodZ MsVk esa izkjafHkd usVodZ lajpuk] izfrLFkk-

iu le;] fLofpax le;] ykbu dh yackbZ vkSj ?kVd 

foQyrk MsVk 'kkfey g®A

pj.k 2 % ;g [kaM ¶+;wt+ foQyrk dh laHkkouk 

ls lacafèkr gSA foQyrk nj usVodZ ds izR;sd [kaM ds 

fy, ¶+;wt+ foQyrk laHkkouk ds ewY; ds fy, izkIr 

dh tkrh gSA ;g ckgjh ywi tk¡p djsxk fd D;k ¶+;wt+ 

dh foQyrk dh laHkkouk ds lHkh ewY;ksa dks è;ku esa 

j[kk x;k gSA
pj.k 3 % vkarfjd ywi laHkkfor forj.k usVodZ 

vkdfLedrkvksa ds lsV ij iqujko`fr djrk gSA ;gka] 

,d vkdfLedrk QhMj vuqHkkxksa dks lanfHkZr djrh gS 

tks ,d xyrh ls xqtjrh gSA O;kidrk ds uqdlku ds 

fcuk] ,d nks"kiw.kZ [kaM ds lkFk vkdfLedrkvksa dk 

p;u ;gka fd;k x;k gSA

pj.k 4 % ;g pj.k izR;sd vkdfLedrk ds fy, 

foQyrk nj dk vuqdj.k djrk gSA ;fn dksbZ ¶+;wt+ 

foQy gks tkrk gS] rks ;g ml fo'ks"k QhMj ds lHkh yksM 

ikWbaV~l dks egRoiw.kZ :i ls izHkkfor djsxkA blfy,] 

izR;sd vkdfLedrk esa] yksM fcanqvksa dh foQyrk nj 

gksrh gS vkSj bl okf"kZd vkmVst vofèk ds vuq:i 

x.kuk dh tkrh gSA var esa] bu lHkh dks izR;sd yksM 

fcanq ds fy, foQyrk nj , vkmVst vofèk r vkSj 

okf"kZd vkmVst vofèk u~ izkIr djus ds fy, lkjkaf'kr 

fd;k tkrk gSA ] r vkSj U ds bu ekuksa ds vuq:i] 

foþluh;rk lwpdkadksa dks v|ru fd;k tkrk gSA ;gk¡] 
of.kZr izfØ;k fuEukuqlkj rS;kj dh xbZ gS %

( * ) FO FO
LP F Ti FF FF

P
L

P  
(Eq. 4.1)

tgka %

F ¾ foQyrk nj tc ¶+;wt+ 100» laHkkouk ds 
lkFk lapkfyr gksrk gS

T ¾ miyCèk yksM ikWbUV ds lkFk VªkalQkeZj 
forjd dh foQyrk nj

 FO ¾ foQyrk nj tc ¶+;wt+ lapkfyr gksrk gS

FF ¾ ¶+;wt+ Qsy gksus ij Qsy gksus dh nj
 PFO ¾ ¶+;wt+ ds pyus dh izkf;drk 
 PFF ¾ laHkkouk gS fd ¶+;wt+ dke ug° djrk gS
 LF ¾ QhMj dh yackbZ

mnkgj.k ds fy,] ;fn ge 10» ¶+;wt+ dh foQyrk 
dh laHkkouk ij fopkj djrs g® rks rkfydk 3 dk 
mi;ksx djds] fdlh Hkh yksM fcanq ds fy, foQyrk 
nj dh x.kuk bl izdkj dh tk ldrh gS %

LPi = (0.065*0.8) +0.015+((0*0.9)+{(0.065*0.8)*0.1}) = 0.0722

;gk¡] F dks 0-065 fy;k x;k gS] T dks 0-015 
fy;k x;k gSA ¶+;wt+ ds lapkyu ds :i esa FO 'kwU; 
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gksxkA PFO dks 0-9 fy;k x;k gS vkSj PFF dks 0-1 
fy;k x;k gS D;ksafd ¶+;wt+ 10» laHkkouk ds lkFk 
dke djus esa foQy jgrk gSA bl fo'ys"k.k esa FF
dk eku 0-065 fy;k x;k gSA

5- usVodZ VksiksykWth

ewY;kadu fd, x, forj.k usVodZ dh VksiksykWth fp=k 

3 esa fn[kkbZ xbZ gSA vè;;u fd;k x;k usVodZ RBTS 

Bus–2 iz.kkyh dk ,d fgLlk gSA4 bl usVodZ dk 

mi;ksx djus dk dkj.k ;g gS fd foþluh;rk fo'ys"k.k 

eq[; :i ls forj.k usVodZ ds fy, fd;k tkrk gS 

vkSj p;fur usVodZ esa fofHkUu izdkj ds miHkksDrkvksa 

ds lkFk ,d jsfM;y forj.k usVodZ gSA bl usVodZ ls 

lacafèkr MsVk fuEu fyad ls ik;k tk ldrk gS % https://

ieeexplore.ieee.org/document/76730 bl usVodZ esa 

izR;sd QhMj ds 'kq#vkrh fcanq ij tqM+s 4 lfdZV czsdj 

(CB) g®A izR;sd 11 kV ds 4 QhMj (F1, F2, F3 vkSj 

F4) g®A usVodZ esa 20 VªkalQkWeZj] 14 lsD'kuykbft+ax 

fLop] 20 ¶+;wt+ vkSj 22 yksM ikWbaV g®A usVodZ ij 

miHkksDrkvksa dh dqy la[;k 1908 gSA fofHkUu yksM 

ikWbaV vkSj miHkksDrkvksa dk yksM MsVk rkfydk 1 vkSj 

rkfydk 2 esa fn[kk;k x;k gSA mi;ZqDr rkfydkvksa ls 

;g ns[kk tk ldrk gS fd F1 vkSj F4 esa vU; QhMjksa 

dh rqyuk esa lcls vfèkd Hkkj gS] tcfd QhMj F2 

esa U;wure Hkkj (2 miHkksDrk½ gSA QhMj F2 ds nksuksa 

yksM lhèks QhMj ls tqM+s gksrs g® D;ksafd ;s cM+s yksM 

ikWbaV gksrs g® vkSj bUgsa oksYVst ds fdlh Hkh ifjorZu 

dh vko';drk ug° gksrh gSA

miHkksDrk izdkj ihd yksM ¼esxkokV½ lsDVj ihd ¼»½
Residential 7.25 36.25
Small users 3.50 17.50
Govt. – Inst. 5.55 27.75
Commercial 3.70 18.50

Total 20 100

rkfydk 1- izR;sd miHkksDrk {ks=k ds fy, ihd 
yksM izfr'kr esa ¼1½

yksM ikWbaV~l fofHkUu yksM ikWbaV~l ij  
 yksM] esxkokV

Average Peak
1–3, 10, 11 0.535 0.8668
12, 17–19 0.450 0.7291
8 1.00 1.6279
9 1.15 1.8721
4, 5, 13, 14, 20, 21 0.566 0.9167
6, 7, 15, 16, 22 0.454 0.7500
Total 12.291 20.00

rkfydk 2- yksM ikWbaV~l dk yksfMax MsVk ¼1½

Failure Rate Repair Replacement Switching
(failure/yr./km.) time (h) time (h) time (h) 
Feeder
0.065 5 – 1
Transformer
0.015 200 5 1

rkfydk 3- flLVe foþluh;rk MsVk ¼1½

fp=k 3: RBTS Bus–2 forj.k usVodZ ¼4½

flLVe dk ewy foU;kl jsfM;y gS vkSj iwjs fo'ys"k.k 
ds nkSjku leku jgrk gSA usVodZ ds fy, ykxr&ewY; 
foþluh;rk lwpdkad izkIr fd, tkrs g® tSlk fd 'kq: 
esa gS vkSj ifj.kke uhps rkfydk 4 esa n'kkZ, x, g®A 



17

MkW- mes'k vxzoky ,oa vU;] ¶”;wt” izfrLFkkiu ekWMfyax vkSj forj.k iz.kkyh dh fo'oluh;rk ij ¶”;wt” dh foQyrk dh laHkkouk dk izHkko---

bl fo'ys"k.k ds nkSjku] ¶+;wt+ dks 100» lapkyu 
laHkkouk ds :i esa fy;k tkrk gS ysfdu okLro esa] 
;g lp ug° gS( blfy,] laHkkfor #dkoV ykxr vkSj 
ÅtkZ dh vkiwfrZ ug° gksus ds lanHkZ esa izHkko fo'ys"k.k 
dk irk yxkus ds fy, ¶+;wt+ dks fofHkUu laHkkO;rk 
ekeyksa ds lkFk ekuk tkrk gSA

¶+;wt+ ifjpkyu laHkkouk ECOST ENS
 (k$/Yr.) (kWh/Yr.)

100% (Base Case) 74.04 13220
90% 86.20 13880

rkfydk 4 % 100» vkSj 90» ¶+;wt+ ifjpkyu laHkkO;rk 

ds fy, ykxr ewY; foþluh;rk lwpdkad

;g rkfydk 4 ls n'kkZ;k tk ldrk gS fd 90» 
¶+;wt+ ifjpkyu laHkkouk ds lkFk 100» ¶+;wt+ ifjp-
kyu laHkkouk dh fLFkfr dh rqyuk esa ECOST vkSj 
ENS esa Øe'k¢ 16-42» vkSj 5» dh o`f) gqbZA vU; 
foþluh;rk lwpdkad Hkh ¶+;wt+ dh ifjpkyu laHkkouk 
ls izHkkfor gksrs g®A uhps] rkfydk 5 vU; foþluh;rk 
lwpdkadks a dks 100» ¶+;wt+ vkWijs'kuy izkf;drk 
¼csl dsl½ vkSj 90» izkf;drk ds lkFk n'kkZrh gSA 
j[kj[kko dh deh vkSj mez c<+us ds dkj.k] ¶+;wt+ dh 
ifjpkyu laHkkouk vkSj de gks ldrh gSA ;g flLVe 
vkSj ykxr&ewY; foþluh;rk lwpdkadksa dks ,d lkFk 
izHkkfor djsxkA bu lHkh 'krksZa dks bl i=k esa 'kkfey 
fd;k x;k gS vkSj ifj.kke uhps rkfydk&6 esa n'kkZ, 
x, g®A

¶+;wt+ ifjpkyu SAIFI SAIDI CAIDI
laHkkouk (Failure/Yr.) (H./yr.) (H./yr./cust.)

Base Case 0.248 0.691 2.788
90% 0.286 0.732 2.561

rkfydk 5 % 100» vkSj 90» ¶+;wt+ vkWijs'kuy 
izkf;drk ds fy, vU; foþluh;rk lwpdkad

rkfydk 5 ls ;g n'kkZ;k tk ldrk gS fd 90» 
¶+;wt+ ifjpkyu laHkkouk ds lkFk 100» ¶+;wt+ ifjpkyu 

laHkkouk dh fLFkfr dh rqyuk esa] SAIFI vkSj SAIDI esa 
Øe'k¢ 15-32» vkSj 6» dh o`f) gqbZA 

¶+;wt+ ifjpkyu SAIFI SAIDI ECOST ENS

laHkkouk (Failure/Yr.) (Hours/yr.) (k+/Yr.) (MWh/Yr.)

95% 0.267 0.714 85.70 13.54
80% 0.320 0.767 91.97 14.44
70% 0.357 0.803 96.32 15.06
60% 0.393 0.839 100.65 15.68
rkfydk 6 % fofHkUu ¶+;wt+ ifjpkyu laHkkoukvksa ds 
fy, foþluh;rk lwpdkad

rkfydk 6 esa fofHkUu ¶+;wt+ foQyrk laHkkoukvksa 

ds fy, foþluh;rk ifj.kke 'kkfey g®A ;g rkfydk 

6 ls Li"V gS fd tc ¶+;wt+ Qsy gksus dh laHkkouk c<+ 

tkrh gS] rks flLVe dh foþluh;rk de gks tkrh gSA 

ftruk vfèkd ¶+;wt+ Qsy gksus dh laHkkouk c<+sxh] flLVe 

dks vkSj vfèkd vfoþluh; cukus ds fy, ECOST 

vkSj ENS Hkh c<+ xsA mijksDr ifj.kkeksa ls ;g fu"d"kZ 

fudyrk gS fd foþluh;rk ewY;kadu esa ¶+;wt+ foQyrk 

laHkkO;rk lekos'k nh?kZdkfyd foþluh;rk fo'ys"k.k ds 

fy, okLrfod vkSj mi;qDr ifj.kke iznku djrk gS 

vkSj midj.kksa ds vuqlwfpr j[kj[kko vkSj izfrLFkkiu 

ds ckjs esa fopkj iznku djrk gSA

fu"d"kZ

;g i=k ¶+;wt+ foQyrk laHkkouk dks 'kkfey djrs gq, 

flLVe foþluh;rk ewY;kadu izfØ;k dk foLrkj djrk 

gSA fo'ys"k.k] fofHkUu ifjpkyu laHkkoukvksa ds lkFk 

fd;k x;k g® vkSj ifj.kke mRlkgtud g®A lcls [kjkc 

fLFkfr esa] 60» ¶+;wt+ vkWijs'kuy izkf;drk ds lkFk] 

ECOST vkSj ENS esa csl dsl dh rqyuk esa Øe'k¢ 36» 

vkSj 23-07» dh o`f) gqbZA ;g vè;;u foþluh;rk 

fo'ys"k.k esa ¶+;wt+ foQyrk laHkkO;rk lekos'ku ds egRo 

dks js[kkafdr djrk gS vkSj flLVe dh foþluh;rk 

c<+kus ds fy, mfpr j[kj[kko vuqlwph dk Hkh lq>ko 

nsrk gSA bl 'kksèk ls ;g fu"d"kZ fudyk gS fd ¶+;wt+ 
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dh foQyrk dh 60» laHkkouk ds ckn] flLVe dh 
foþluh;rk ds fy, ¶+;wt+ dks cnyuk vko';d gksxkA

fganh 'kCnkoyh rkfydk

Annual Outage Duration okf"kZd vkmVst vofèk

Customer Disturbances miHkksDrk #dkoV

Distribution System forj.k iz.kkyh

Energy Not Served vlsfor ÅtkZ

Expected Interruption Cost visf{kr #dkoV ykxr

Failure Frequency foQyrk nj

Fuse Failure Probability ¶+;wt+ dh foQyrk dh 

 laHkkouk

Outage Duration vkmVst vofèk

Reliability foþluh;rk
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Ñf=ke raf=kdk usVodZ dk mi;ksx djds Lopkfyr vukt ifÙk;ksa dh 
igpku iz.kkyh dk ,d izksVksVkbi 
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lkjka'k

fofHkUu {ks=kksa esa lQy fo'ys"k.k ds fy, fMftVy best izkslsflax ¼Digital Image processing½ 'kfDr'kkyh 
midj.k ds :i esa izdV gqvk gSA Ñf"k {ks=k tgka pj tSls dh xq.koÙkk] oLr dh dSuksih fdlkuksa ds fy, 
egRoiw.kZ ekid g®A besftax rduhdksa ds izdkj tSls FkeZy besftax] ¶yksjksl l besftax] gkbij LisDVªy besftax] vkSj 
QksVksesfVªd ¼vkjthch½ Qhpj&vkèkkfjr besftax us egRoiw.kZ ;ksxnku fn;k gSA bl isij esa Lopkfyr vukt iÙkh 
fdLe igpku iz.kkyh dk ,d izksVksVkbi izLrkfor gSA izLrkfor flLVe izksVksVkbi dk ijh{k.k ,,u,u DykflQk;j 
dk mi;ksx djds fd;k x;k gS] ftlds ifj.kkeLo:i 98» izf'k{k.k lVhdrk vkSj fodflr yhQ best MsVklsV 
ij 95» ijh{k.k lVhdrk izkIr gqbZ gSA bl isij esa Ñf"k {ks=k esa fMftVy best izkslsflax ds egRo vkSj vuqiz;ksxksa 
ds vè;;u ij è;ku dsafnzr fd;k x;k gS tSls dh Ñf"k {ks=k esa fMftVy best izkslsflax ds vuqiz;ksx tSls iks"kd 
rRoksa dh vi;kZIrrk vkSj ikSèkksa dh lkexzh dh igpku] Qyksa dh xq.koÙkk xzsfMax] N¡VkbZ vkSj fujh{k.k] oLrq 
VªSfdax] Hkwfe vkSj Qly izcaèku vkfnA ikjaifjd j.kuhfr;ksa dh rqyuk esa fMftVy best izkslsflax rduhd fofHkUu 
ekinaMksa dh tkap ij lVhd vkSj de FkdkÅ lkfcr gqbZ gSA ;g vè;;u ¼Study½ Ñf"k {ks=k esa daI;wVj vkSj 
e'khu n`f"V izkS|ksfxfd;ka (applications) izLrqr djrk gSA

Abstract

(RGB) feature–based imaging are examples of imaging techniques that have made important 

resulting in 98% training accuracy and 95% testing accuracy on the developed grain images images 
dataset. This paper aims to concentrate on the study of importance and applications of Digital Image 

Fruits quality grading, sorting and inspection, Object tracking, land and crop management. The 
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1- ifjp;

,d vFk Z O;oLFkk e s a Ñf"k ¼Agriculture½ ,d 
egRoiw.kZ fgLlk gS tks yksxksa ds fy, vko';d t:jr  
vkSj iks"k.k iznku djrh gSA uokpkj vkSj foKku ds 
{ks=k esa izxfr us Ñf"k {ks=k esa ,d vkSj Økafr yk 
nhA lwpuk izkS|ksfxdh ds dk;Z us fofHkUu vH;klksa esa 
Lopkfyr iz.kkyh dk mi;ksx djds Ñf"k [kaM dh {kerk 
dk foLrkj fd;k gSA Ñf"k {ks=k esa py jgs fodkl vkSj 
izxfr ds lkFk lVhd Ñf"k] thih,l] l lj flLVe] 
jkscksfVDl tSlh ubZ izxfr c<+h gSA vktdy] daI;wVj 
dk mi;ksx Lopkyu (automation), e'khuhdj.k] fo'ks"kK 
iz.kkyh (expert system), fjeksV l flax (Remote 
Sensing), thvkbZ,l (GIS) lqj{kk vuqlaèkku vkSj 
Ñf"k mRiknu ij egRoiw.kZ fodYi ysus ds fy, fu.kZ; 
leFkZu iz.kkyh fodflr djus ds fy, fd;k tk jgk 
gSA gky gh esa HkkSxksfyd MsVk <kaps vkSj fjeksV l flax 
us Ñf"k vuqlaèkku esa fo'ks"k :i ls Ñf"k buiqV ds 
lkbV fof'k"V lalkèku vkoaVu] fof'k"V Qly ds fy, 
feêh dh mi;qDrrk vkSj mit Hkfo";ok.kh vkfn ds 
{ks=k esa ,d egRoiw.kZ Hkwfedk fuHkkbZ gSA fMftVy best 
izkslsflax (Digital Image Processing), e'khu fotu 
(Machine Vision) vkSj daI;wVj fotu (Computer 
Vision) fofHkUu izfØ;k,a g® ftudk mi;ksx Lopkfyr 
iz.kkyh dh mUufr esa muds fofHkUu mís';ksa dh iwfrZ 
ds fy, fd;k tkrk gSA Ñf"k foKku ds vuqiz;ksx esa] 
mnkgj.k ds fy,] fMftVy best izkslsflax] forfjr vkSj 
lekukarj daI;wfVax dEI;wVs'kuy le; dks de dj nsrk 
gS vkSj bl izdkj dke dks rhozrk ls fdvk tk ldrk 
gSA tSls&tSls tula[;k T;kferh; :i ls fodflr gksrh 
jgrh gS] ÅtkZ] tSfod lalkèkuksa] Ñf"k ;ksX; Hkwfe vkSj 
ikuh ij vlkèkkj.k Hkkj Mkyk tk jgk gS rkfd gekjs 
tSfod ra=k dh lEekutudrk dks cuk, j[krs gq, iks"k.k 

dk ,d larks"ktud HkaMkj fn;k tk ldsA Hkkjr ,d 
Ñf"k djus okyk ns'k gS; ftlesa yxHkx 70 izfr'kr 
vkcknh [ksrh ij fuHkZj gSA mPp mit vkSj xq.koÙkk ds 
fy,] fdlku fofHkUu izdkj dh Qlyksa esa ls mi;qDr 
Qy vkSj lCth Qlyksa dk p;u djrs g®A bu Qlyksa 
dh [ksrh ds fy, fo'ks"kKrk ds fy, vR;fèkd ifj"Ñr 
rduhdksa dh vko';drk gksrh gSA Ñf"k ds fy, mi;ksx 
gksus okys lkW¶Vos;j dk mi;ksx igys vkSj Hkfo"; 
ds izHkko esa rsth ls c<+k gSA Nfo fo'ys"k.k (Image 
analysis) Ñf"k oLrqvksa dh xSj&fouk'kdkjh tkap ds 
fy, ,d 'kfDr'kkyh midj.k gS] tks vke rkSj ij 
Ñf"k O;olk; esa mi;ksx fd;k tkrk gSA Nfo;ksa 
(Images) us ;gka dke djus ds fy, xStsV] izksxzkfeax 
;k lkW¶Vos;j ysus okyh fMftVy best ds fodkl esa 
[1] ;ksxnku fn;k gSA fMftVy best fo'ys"k.k dk lcls 
egRoiw.kZ ykHk mís'; vkSj xSj&fouk'kdkjh fo'ys"k.k ds 
fy, bldh {kerk gSA ,sls midj.k g® tks u dsoy 
Li"V fMftVy best dks lalkfèkr dj ldrs g® ;k 
bUÝkjsM ¼vkbZvkj½] ijkc®xuh ¼;woh½ vkSj fu;j bUÝkjsM 
;,uvkbZvkj½ tSls best ij Hkh lalkfèkr dj ldrs 
g®A ,d fMftVy Nfo ,d rLohj gS tks daI;wVj ij 
laxzghr gksrh gS] bls fMftVkbt+ fd;k tkrk gS] ftldk 
vFkZ gS fd bls la[;kvksa ds vuqØe esa cny fn;k x;k 
gS ftls daI;wVj le> ldrk gSA ,d best ,d 2&Mh 
Q+aD'ku gS] f (x, y), tgka x vkSj y LFkkfud funZs'kkad 
(spatial co-ordinates) g® vkSj ml fcanq ij nh xbZ 
best dk xzs ;k rhozrk dk Lrj fdlh Hkh funZs'kkad 
¼x, y½ ij ‘f’ dh i;kZIrrk ds :i esa tkuk tkrk gSA 
;fn nh xbZ best ds vk;ke (amplitude) vkSj funZs'kkad 
(coordinates) lHkh lhfer vkSj vlrr ek=kk esa g®] rks 
best dks fMftVy best dgk tkrk gSA fMftVy best 
ds izlaLdj.k ds fy, fMftVy daI;wVj dh vko';drk 
gksrh gSA fMftVy best izkslsflax esa rRoksa dh ,d 

conventional strategies. The study presents a concise study of some of the current Digital Image 
Processing applications in agricultural domain.

eq[; 'kCn % fMftVy best izkslsflax] fjeksV l flax] Qly izcaèku] gkbijLisDVªy besftax] Ñf"kA
Keywords: Digital Image processing, Remote Sensing, Crop Management, Hyperspectral 

Imaging, Agriculture 
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dksey ,oa vU;] Ñf=ke raf=kdk usVodZ dk mi;ksx djds Lopkfyr vukt ifÙk;ksa dh igpku iz.kkyh dk ,d izksVksVkbi

lhfer la[;k 'kkfey gksrh gSA izR;sd rRo (element) 
fof'k"V LFkku vkSj ewY; ysrk gSA bu rRoksa dks best 
rRo] fp=k rRo ;k fiDlsy ¼2½ dgk tkrk gSA 

2- lkfgR; loZs{k.k %

QMhdj] ,l-, ,oa muds lkfFk;ksa ¼Phadikar, S. et al.½ 
[3] us vukt ds fofHkUu ikSèkksa dh nwf"kr best ij 
fuHkZj vukt ifÙk;ksa dh chekjh dk irk yxkus ds fy, 
,d mRikn ekWMy <kaps dks fpf=kr fdvk gSA laØfer 
ikSèkksa dh best dks dEI;wVjhÑr dSejs dk mi;ksx djds 
idM+k tkrk gS vkSj ikSèkksa ds laØfer VqdM+ksa dks vyx 
djus ds fy, best fodkl] best foHkktu iz.kkyh dk 
mi;ksx djds fu;af=kr fd;k tkrk gSA ml le; iÙkh 
ds laØfer VqdM+s us raf=kdk ra=k dk mi;ksx djds 
y{k.k o.kZu dkj.k ds fy, mi;ksx fd;k gSA 

vdh ,V vy ;|fi et al.) [4] 90-5» dh lVhdrk 
ds lkFk xSj&usLVsM lkekU;hdj.k ,Yxksfjne dk p;u 
djrs gq,] oxhZdj.k mís';ksa ds fy, ,d iSjkehVj ds 
:i esa muds vkdkj dh fo'ks"krkvksa dk mi;ksx djrs 
gq, pkj vukt izdkjksa dks oxhZÑr djus ds fy, e'khu 
yfuZax vkSj best izkslsflax rduhdksa dk mi;ksx fd;kA 

dqvks ,V vy ¼Kuo et al.) [5] ,loh,e Dyk-
flQk;j fodflr fd, x, g®] tks 45 pkoy vukt 
dh [ksrh djus okyksa dh igpku djus ds fy, ihlh, 
dh enn ls Nfo;ksa ds jax] :ikRed vkSj ck¡> ysEek 
fo'ks"krkvksa dk mi;ksx dj muesa folaxfr;ksa dh tkap 
djrs g® vkSj 85-02» dh lVhdrk izkIr djrs g®A 

lqe;Zarh ,V vy ¼Sumaryanti et al.½ [6]] vius 
dke esa] pkoy dh fdLeksa dh igpku ds fy,] pkj 
:ikRed] Ng&jax vkSj nks cukoV lqfoèkkvksa dk mi;ksx 
djrs gq, ,d lh[kus okys osDVj ifjek.khdj.k raf=kdk 
usVodZ ,YxksfjFe dk izLrko j[kk] ftlus 96-6» dh 
mPpre oxhZdj.k lVhdrk gkfly dhA t+jhQksjkS'k 
,V vy ¼Zareiforoush et al.½ fofHkUu fo'ks"krkvksa 
ij fopkj djrs gq, feYM pkoy ds pkj vyx&vyx 
oxksZa ds xq.kkRed oxhZdj.k ds fy, pkj esVkgsfjfLVd 
rduhdksa vkSj daI;wVj n`f"V dh rqyuk dh] vkSj ,,u,u 
us 98-72» dh lVhdrk ds lkFk vU; rduhdksa ds 
fy, csgrj ifj.kke fn;kA dkEcks vkSj ;sjiqM ¼Kambo 

and Yerpude½ us rhu izdkj ds cklerh pkoy dks 
oxhZÑr djus ds fy, ,d ds,u,u DykflQk;j dh 
enn ls :ikRed fo'ks"krkvksa dk mi;ksx djrs gq, ,d 
u;k ihlh, n`f"Vdks.k izLrkfor fd;k] ftlls 79» dh 
lexz lVhdrk izkIr gqbZA

ih;w"k pkSèkjh ,oa muds lkfFk;ksa ¼Piyush Chaud-
hary et al.½ [7] us ikSèks dh iÙkh esa MhvkbZih rduhd 
dk mi;ksx djrs gq, fldusl LikWV fMohtu ds fy, 
,d ,YxksfjFe dk izLrko fd;kA bl i=k esa YCbCr, 
CIELAB, HSI vkSj Nk;kadu LFkku ds izHkko ds le; 
ds nkSjku laØe.k LFkku dh igpku lekIr gks xbZ 
gSA eè; pkSuy dk mi;ksx fiDpj LewfFkax ds fy, 
fd;k tkrk gSA

;wulsi fde ,oa muds lkfFk;ksa ¼Yunseop Kim 
et al.½ [8] us ok;jysl l lj usVodZ ds fy, izLrkfor 
,Yxksfjne] baLVªwe Vs'ku ds jh;y&Vkbe bu&QhYM l flax 
fooj.k ds fy, lkW¶Vos;j] jh;y&Vkbe bu&QhYM 
l flax ds fy, lkW¶Vos;j vkSj ifjorZuh; nj flapkbZ 
ds fMtkbu] vkSj lkbV dk fu;a=k.k] fof'k"V lVhd 
jSf[kd&pky flapkbZ iz.kkyh ij dke fdvk gSA pkSxqys 
vkSj ekyh ¼Chaugule and Mali½ us jax vkSj vkdkj 
dh fo'ks"krkvksa ij fopkj djrs gq, vukt ¼pkoy½ ds 
vukt dks oxhZÑr djus ds fy, ,d raf=kdk usVodZ ls 
;qDr ,d iz.kkyh dk izLrko j[kkA vkdkj dh lVhdrk 
88-00» Fkh] jax 74-02» Fkk] vkSj jax vkSj vkdkj 
dk la;kstu 89-00» izLrkfor iz.kkyh dk mi;ksx djds 
gkfly fd;k x;k FkkA dksax ,V vy ¼Kong et al.½ [9] 
,d gkbijLisDVªy&besftax iz.kkyh fodflr dh ftlesa  
cgqfHkUu :ih MsVk fo'ys"k.k dh enn ls pkoy ds 
cht dh fdLeksa dh igpku ds fy, fudV&vojDr 
'kkfey gSA PLS-DA, SIMCA, KNN, vkSj SVM ds 
lkFk e'khu yfuZax ds ,d j®Me Q+kWjsLV ,YxksfjFke dk 
mi;ksx fd;k x;k FkkA ih,y,l&foHksnd fo'ys"k.k vkSj 

ds,u,u ekWMy us uewuksa ds va'kkadu vkSj Hkfo";ok.kh 

lsV esa 80» ls vfèkd lVhdrk izkIr dh] vkSj fledk] 

,loh,e vkSj vkj,Q ekWMy us 100» lVhdrk izkIr 

dhA dey ,u- vxzoky ,oa muds lkfFk;ksa ¼Kamal 

N.Agrawal et al½ us best izkslsflax flLVe dk mi;ksx 
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djrs gq, [kjirokj dh igpku izfØ;k dk izLrko fn;kA 
5 lrg vkèkkfjr ekinaMksa vkSj 11 vkdkj lfgr cgqr 
ls 16 dk mi;ksx izst Vs'ku lsxzhxsfVax fo'ys"k.k ds lkFk 
fd;k x;k gS] tks [kjirokj ds iÙkksa dks vyx djus 
ds fy, mi;ksx fd;k x;k gSA

3- Ñf"k {ks=k esa Lopkfyr vukt iÙkh igpku 
iz.kkyh ds Kku varjky tks bl leL;k ij dke djus 
ds fy, izsfjr djrs g® ¼Need of the System½

Hkkjr esa iÙkh vukt ds laHkkfor mRiknu dojst 
dk vkdyu yxHkx 6-5 fefy;u gsDVs;j gSA Ñf"k 
foKku ds vuqiz;ksx esa] mnkgj.k ds fy,] fMftVy best 
izkslsflax] forfjr vkSj lekukarj daI;wfVax dEI;wVs'kuy 
le; dks de dj nsrk gSA tSls&tSls tula[;k T;kferh; 
:i ls fodflr gksrh jgrh gS] ÅtkZ] tSfod lalkèkuksa] 
Ñf"k ;ksX; Hkwfe vkSj ikuh ij vlkèkkj.k Hkkj Mkyk 
tk jgk gS rkfd gekjs tSfod ra=k dh lEekutudrk 
dks cuk] j[krs gq, iks"k.k dk ,d larks"ktud HkaMkj 
fn;k tk ldsA 'kksèk dk eq[; mís'; vukt iÙkh dh 
fofoèkrk dh igpku djuk gSA vukt iÙkh dh fdLeksa 
dk irk yxkus ds mís'; ls] ge e'khu yfuZax rduhdksa 
dk mi;ksx djds Lopkfyr iÙkh fdLe igpku iz.kkyh 
dk izLrko djrs g®A 

4- izLrkfor iz.kkyh ¼Proposed Prototype½ 

Lopkfyr vukt iÙkh fdLe dh igpku ,d izdkj dh 
Nfo igpku vkSj oxhZdj.k gS ftlesa iz.kkyh fudkyh 
xbZ fo'ks"krkvksa ds vkèkkj ij fdLeksa ;k fofHkUu vukt 
dh igpku djus esa l{ke gSA Lopkfyr vukt iÙkh 
fdLe igpku iz.kkyh MsVklsV ls Nfo;ksa dks iwoZ&lalkfèkr 
djrh gS] bu Nfo;ksa dks [kafMr djrh gS] lqfoèkkvksa dks 
fudkyrh gS vkSj bu lqfoèkkvksa ds vkèkkj ij Ñf=ke 
raf=kdk usVodZ ¼vkfVZfQf'k;y U;wjy usVodZ½ dh lgk;rk 
ls Nfo;ksa dks oxhZÑr djrh gSA ;g izksVksVkbi fofHkUu 
vukt ifÙk;ksa dh igpku djus esa l{ke gSA

4-1 Ñf=ke raf=kdk usVodZ ¼ANN½ dSls dke 
djrk gS\

Ñf=ke raf=kdk usVodZ ,d iSVuZ ds :i esa ckgjh 
nqfu;k ls buiqV flXuy vkSj osDVj ds :i esa Nfo 

izkIr djrk gSA izR;sd buiqV dks mlds lacafèkr Hkkj 
ls xq.kk fd;k tkrk gS ¼;s Hkkj ,d fufýr leL;k dks 
gy djus ds fy, Ñf=ke raf=kdk usVodZ }kjk mi;ksx 
fd, tkus okys fooj.k g®½A

fofHkUu pj.k ftuesa ,,u,u dke djrk gS %
 1½ lcls igys tkudkjh dks buiqV ys;j esa QhM 

fd;k tkrk gS tks bls fgMu ys;j esa VªkalQj 
djrh gS

 2½ nks ijrksa ds chp ds varlZacaèk izR;sd buiqV dks 
csrjrhc <ax ls Hkkj iznku djrs g®

 3½ otu dks O;fDrxr :i ls xq.kk djus ds ckn 
izR;sd buiqV esa ,d iwokZxzg tksM+k tkrk gS

 4½ Hkkfjr jkf'k dks lfØ;.k Q+aD'ku esa LFkkukarfjr 
fd;k tkrk gS

 5½ lfØ;.k Q+aD'ku ;g fuèkkZfjr djrk gS fd Qhpj 
fu"d"kZ.k ds fy, dkSu ls uksM~l dks lfØ; djuk 
pkfg,

 6½ ekWMy vkmViqV nsus ds fy, vkmViqV ys;j ij 
,fIyds'ku Q+aD'ku ykxw djrk gS

 7½ var es ot+u dks lek;ksftr fd;k tkrk gS] vkSj 
=kqfV dks de djus ds fy, vkmViqV dks okil 
izpkfjr fd;k tkrk gS 

fp=k % 1 Ñf=ke raf=kdk usVodZ dh okLrqdyk ¼Architecture½

4-2 MsVk laxzg ¼Data Collection½

,d vukt iÙkh Nfo MsVklsV ftlesa yxHkx 15 fofHkUu 
vukt iÙkh dh fdLe  'kkfey gS] tSls dh Vs¶, xsgw¡] 
tbZ] pkoy] eDdk] tkS] pkjk] jkbZ] cktjk] fVªfVdsy] 
vEyku jaxhu iq"i dk ikSèk] vukt] dhuqvk tks T;knk-
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dksey ,oa vU;] Ñf=ke raf=kdk usVodZ dk mi;ksx djds Lopkfyr vukt ifÙk;ksa dh igpku iz.kkyh dk ,d izksVksVkbi

rj iatkc [10] ds fofHkUu {ks=kksa esa yxk, vkSj mxk, 
tkrs g®A Nfo;ksa dks eksckby dSejs dk mi;ksx djds 
dSIpj fd;k x;k gSA gekjs fodflr MsVklsV esa dqy 
10]000 fp=k g®A ,d fu;af=kr lsfVax esa Nfo;ksa dks 
dSIpj djus ds fy, ,d xgjs jax dh i`"BHkwfe okys 
midj.k dk ,d dkMZcksMZ VqdM+k rS;kj fd;k x;k gSA 
rLohj  lSelax ¼25 ,eih 5 ,eih½ dkWfUQ+xjs'ku ls 
ySl eksckby Qksu dSejs ls yh xbZ gSA lHkh fp=k ,d 
is'ksoj dSejs ;k eksckby Qksu dSejs ls fy, x, gSA 
izR;sd Nfo dks ,d laxfBr fofèk dk mi;ksx djds 
fDyd fd;k x;k gSA

4-3 Lopkfyr vukt iÙkh igpku iz.kkyh ds 
rjhds ¼Methodology½

Lopkfyr vukt iÙkh igpku iz.kkyh esa dbZ dk;Z 'kkfey 
g® [8], tSls best ,Dohth'ku] best izhizkslsflax] best 
lsxe Vs'ku] Q+hpj ,DlVªsD'ku vkSj DykflfQds'kuA 
pj.kksa dks bl izdkj le>k;k x;k gS ¼fp=k%1½

best ,Dohth'ku @ MsVklsV % lcls igys mPp 
lVhdrk izkIr djus ds fy, vPNh xq.koÙkk okyh best 
dk vfèkxzg.k fdvk tkrk gS D;ksafd U;rk ,Yxksfjne ds 
fy, lHkh Lrjksa ij oLrq igpku ds fy, mfpr MsVklsV 
dh vko';drk gksrh gSA

best izhizkslsflax % bestsl dh izhizkslsflax esa 
vkerkSj ij cSdxzkmaM 'kksj ¼Noise½ dks lekIr djuk] 
bafMfotqvy fiDlsy dh rhozrk dks lkekU; djuk vkSj 
izfrfcacksa dks lekIr djuk 'kkfey gSA izhizkslsflax ewy 
:i ls best dks ljy curk gSA 

be st l sxe V s ' ku % l sxe V s ' ku be st dk s 
fofHkUu oxksZa esa foHkkftr djrk gSA best foHkktu dk 
ifj.kke mu Hkkxksa dk lewg nsrk gS tks la;qDr :i ls 
iwjh best dks doj djrs g®A 

Q+hpj ,DlVªsD'ku % bl pj.k esa [kafMr bestsl 
ds #fp ds {ks=k dh vko';d fo'ks"krkvksa dks jax] 
cukoV vkSj vkdkj lqfoèkkvksa ds vkèkkj ij fudkyk 
vkSj igpkuk tkrk gSA 

DykflfQds'ku % bl vafre pj.k esa] MsVk dks 
izf'kf{kr ¼Train½ vkSj ijh{k.k ¼Test½ fd;k tkrk gSA

 fp=k%2 Lopkfyr vukt iÙkh igpku iz.kkyh ds rjhds

5- Ñf"k esa daI;wVj vkSj e'khu n`f"V izkS|ksfxfd;ksa 
vkèkkfjr vuqiz;ksx ¼Applications½ %

lekt esa best izkslsflax ds egRo vkSj izHkko dks 
fofHkUu {ks=kksa tSls gokbZ vkSj lWVWykbV besftax] vkS|ksfxd 
fujh{k.k] esfMdy besftax] j{kk vuqiz;ksxksa vkSj Ñf"k 
{ks=k [8] esa blds vuqiz;ksxksa }kjk r; fd;k tk ldrk 
gSA izR;sd {ks=k ;k rks futh ;k fQj ljdkjh [kaM esa 
fMftVy best izkslsflax rduhd ds lkFk lhèkk ;k 
ijks{k :i ls lacaèk gksrk gSA vkosnuksa dks 2 Hkkxksa esa 
ckaVk x;k gSA bl [kaM esa Ñf"k {ks=k esa best izkslsflax 
ds fofHkUu vuqiz;ksxksa ij ppkZ dh xbZ gSA

 

fp=k % 3 ,vkbZ&l'kDr LekVZ fdlku 2022 rd Hkkjr dks $ 30 
fcfy;u&ekdZ rd igqapus esa enn dj ldrs g®
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Ñf"k vuqiz;ksxksa esa daI;wVj vkSj e'khu n`f"V 
izkS|ksfxfd;ksa fuEufyf[kr mís';ksa dks iwjk djrk 
gS [9]:

1- jksxxzLr iÙkh] Qy vkSj rus dh igpku ds fy,A
2- jksx izo.k {ks=k dh iw.kZ tkap ds fy,A
3- jksx }kjk izHkkfor {ks=k dk vkdkj izkIr djukA
4- jksx izHkkfor {ks=k ¼disease ffaected area½ dk 

jax izkIr djus ds fy,A
 5- ckgjh vkdkj] fofoèkrk vkSj vkdkj [kkstus ds 

fy,A

5-1 daI;wVj vkSj e'khu n`f"V izkS|ksfxfd;ksa dk 
mi;ksx Ñf"k ds fuEufyf[kr {ks=kksa esa fd;k tk 
ldrk gS ¼lkfgR; loZs{k.k½ % &

,½ iks"kd rRoksa dh vi;kZIrrk dh igpku vkSj ikSèkksa dh 
lkexzh % iks"kd rRoksa dh deh vkSj ikSèkksa ds fofHkUu 

inkFkksZa dks ,Yxksfjne best izkslsflax dk mi;ksx djus 

okyh oLrq dh ifÙk;ksa vkSj Ropk ls igpkuk tkrk gSA

ch½ Qyksa dh xzsfMax xq.koÙkk] Qyksa dh NaVkbZ vkSj 

fujh{k.k % [kk| inkFkksZa dh izÑfr dks lqèkkjus vkSj 

cuk, j[kus ds fy,] vkSj Ñf"k mRiknksa ds oxhZdj.k 

ds fy,] e'khu yfuZax vkSj fMftVy best izkslsflax dk 

mi;ksx fd;k tkrk gSA

lh½ oLrq VªSfdax] {ks=k vkSj Qly vuqeku % ;gka 

bl cukoV vkSj jax foHkktu ,Yxksfjne vkSj HkkSxksfyd 

lwpuk iz.kkyh ¼thvkbZ,l½ dk mi;ksx fd;k tkrk gSA

Mh½ Qly izcaèku % blesa fjeksV l flax ohM fMVsD'ku 

dk mi;ksx djds Qly ewY;kadu ds fy, mi;ksx fd;k 

tkrk gS] dhVksa dk irk yxkus ds fy, dhV izcaèku dk 

mi;ksx fd;k tkrk gS vkSj flapkbZ ds fy, ok;jysl 

l lj usVodZ dk mi;ksx fd;k tkrk gSA

fp=k % 4 Ñf"k esa fMftVy best izkslsflax ij vkèkkfjr vuqiz;ksx (Applications)

6- ifj.kke vkSj ppkZ

izLrkfor flLVe izksVksVkbi dk ijh{k.k gekjs fodflr 
xzsu yhQ best MsVklsV ij fd;k x;k gSA lcls igys] 
dqN izhizkslsflax ,Yxksfjne gekjs fodflr MsVklsV ij 
ykxw gksrs g®A fQj gekjs fodflr MsVklsV ij lsxe Vs'ku 
djus ds ckn 19 QhplZ fudkys x, g®A ,d Ñf=ke 

U;wjkWu usVodZ ¼raf=kdk usVodZ½ ,d dEI;wVs'kuy ekWMy 
gS tks ekuo efLr"d esa raf=kdk dksf'kdkvksa ds dke 
djus ds rjhds dh udy djrk gSA ,,u,u DykflQk;j 
¼,,u,u½ lh[kus okys ,Yxksfjne dk mi;ksx djrs g® 
tks Lora=k :i ls lek;kstu dj ldrs g® & ;k ,d 
vFkZ esa lh[k ldrs g® & tSls os u, buiqV izkIr djrs 
g®A ;g mUgsa xSj&js[kh; lkaf[;dh; MsVk ekWMfyax ds 
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dksey ,oa vU;] Ñf=ke raf=kdk usVodZ dk mi;ksx djds Lopkfyr vukt ifÙk;ksa dh igpku iz.kkyh dk ,d izksVksVkbi

fy, ,d cgqr izHkkoh midj.k cukrk gSA mlh vkèkkj 
ij ;g crkrk gS

,,u,u DykflQk;j ¼ ½ gekjs 
Lopkfyr xzsu yhQ fdLe igpku iz.kkyh esa dk;Zjr 
gS vkSj 98» Vªsu lVhdrk vkSj 95» ijh{k.k lVhdrk 
dk mRiknu djrk gS] tks dh dUQwflvksa eSfVªDl }

kjk n'kkZ;k x;k gSA dUQwflvksa eSfVªDl ¼fp=k 4½ ,d 
oxhZdj.k ,YxksfjFe ds izn'kZu dks lkjkaf'kr djus 
dh ,d rduhd gSA ;fn vkids ikl izR;sd oxZ esa 
vleku la[;k esa voyksdu g® ;k ;fn vkids MsVklsV 
esa nks ls vfèkd oxZ g®] rks vdsys oxhZdj.k lVhdrk 
Hkzked gks ldrh gSA

fp=k 5 % ,,u,u DykflQk;fj;j dk dUQwflvksa eSfVªDlfpfpfpfpffpfpfpfffpfpfpfpfpfpfpfpfpffpffpfpfpfppppfpfpfpfpfppppffp=k=k=k==k=k===k=kkkkk=k==k==k==k=k=k=kkk=k=k===k=kkkk=k=k==k=k=kk=kk=k=k=kk 55555555555555555555555 555 555 5555555555555555 %%%%%%%%%%%%% %%%%%%%% % %%% %%% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, , , ,,,,,, ,,,,u,u,u,u,u,u,u,u,,u,,u,u,,u,u,u,u,,,u,u,u,,,,u,uu,u,u,,u,uu,u,u,,u,,,u,u,uuuu,u,u,u,u,,uu,u,u, ,u,,,u,u,u,u,u,u,u,u,u,uu,uu,u,,,,,,,u,u,uuuu,uu,u,u,u,,,uuuu,u,u,,u,u,u,uu,uuu,u DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD DDD DDDD D D DDykykyykykykyykyyykyyykyykyykyykyyyykykykyyykyyyykyykkkkyyykykykykykyykykkykykykyykykykykyyykkflflflflflfflflfflflflffflflfllflflffflflflflflfllfflfflflfllllllflflllflfflflflfllQkQQQkQkQkQkQkQkQQQkQkQkQQkQkQQkQkQkQQQQQQQkQkQQQQQQQkQkQQQQQQQQkQQQQQQQQQQkQkQkQQQQQQkQkQQQQkQkQkQQ ;fj;j jjjjjjjjjjj ddddkddddddddddddddddd  dUQUQUQUQUQUQQQUQUQUQUUQUQUQQQQQQQQQQQQQQQQQQQQQQQQQQQQffffffwfwffwfwffwfwfffwfwfffwffwfwffwfffffffffffffffffffffffflvlvlvlvlvlvvlvvlvlvlvlllllllllllllllllllllllllllllllllllll ssssssssssssssksssksssksskskskskkaaaaaaaaaaaaaaa eSeSSeSSSSSSeSSSSSeSSSeSSeeeSeSeSeSeeeeeeeeeeeeeeeeeeeeefVfVfVfffVfVffffVfffffVfVfVfVfVfVfVfVffVffVfVfVfVfVfVfVfVfVVfVfVfVfVVfVVVVDDDDDDDDDDDDDDDDDDDªDDªDªDªDDDDDDDDDDDDDDDDDDDDDlllllllllllllllllllllllllllllllllllllllllllllllllllll

fp=k 6 % ykxr vkSj vkSlr =kqfV ij ,,u,u DykflQk;j dk izn'kZu

;g fp=k ¼5½ fn[kkrk gS fd tSls tSls ge buiqV 
c<+k,axs oSls gh vkSlr =kqfV vkSj ykxr c<+sxhA oSls rks 
e'khu yfuZax dh rqyuk esa Mhi yfuZax ds vYxksfjFke 
T;knk buiqV ysrs g®] ysfdu mles vkSlr fu"d"kZ ds 
vuwikr esa Hkh deh vkrh gSA

7- Ñf"k esa fMftVy best izkslsflax dk vuqiz;ksx %

bu fnuksa] [10] fMftVy best izkslsflax fofHkUu {ks=kksa esa 
,d egRoiw.kZ dk;Z xzg.k djrk gSA fo'ks"k :i ls] Ñf"k 
esa bu vuqiz;ksxksa dk eki igqap ds lkFk yxkrkj c<+ 
jgk gSA vkèkqfud ,Yxksfjne ds lkFk csgrj vuqeku vkSj 
[ksrksa esa fLFkr l lj vkSj mixzg nksuksa ls MsVk ds ,d 
ls vfèkd òksrksa ds fy, foLrkfjr volj gks jgk gSA
 ¼,½ fot+qvykbt+s'ku % mu oLrqvksa dk fujh{k.k dj  

tks vxkspj ¼imperceptible½ ug° g®A
 ¼ch½ best jsLVksjs'ku vkSj 'kkiZsfuax % ,d csgrj rLohj 

cukus ds fy,A
 ¼lh½ iSVuZ dk vuqeku % best esa dbZ oLrqvksa dk 

vuqeku yxkus ds fy,A

 ¼Mh½ best igpku % ,d rLohj esa oLrqvksa dks igpku  
ds fy,A

 ¼bZ½ best fjVªhoy % ,d best esa #fp ds {ks=k dh 
ryk'k djus ds fy,A

8- fu"d"kZ

fMftVy best izkslsflax rduhd Ñf"k {ks=k ds fy, lQy 
daI;wVj fotu ÝseodZ ds :i esa izdV gqbZA bl i=k 
esa Lopkfyr vukt iÙkh fdLe igpku iz.kkyh dk ,d 
izksVksVkbi izLrkfor gSA izLrkfor flLVe izksVksVkbi dk 
ijh{k.k ,,u,u DykflQk;j dk mi;ksx djds fd;k 
x;k gS] ftlds ifj.kkeLo:i 98» izf'k{k.k lVhdrk 
vkSj fodflr yhQ best MsVklsV ij 95» ijh{k.k 
lVhdrk izkIr gqbZ gSA ,,u,u DykflQk;j dk mi;ksx 
djds vuqekfur lVhdrk gekjs Lopkfyr iÙkh fofoèkrk 
igpku iz.kkyh izksVksVkbi esa ;kn`fPNd :i ls buiqV 
dh xbZ Nfo;ksa ij 95» gSA 
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9- Hkfo"; dh fn'kk,a

Hkfo"; ds dke esa] gekjs izLrkfor flLVe izksVksVkbi dh 
lVhdrk dks vU; e'khu yfuZax ,Yxksfjne ds mi;ksx 
ls c<+k;k tk ldrk gS vkSj e'khu ds lkFk&lkFk xgjh 
lh[kus dh rduhdksa dk mi;ksx djds ,d iwjh iz.kkyh 
fodflr dh ldrh gSA fMftVy best izkslsflax izHkkoh 
midj.k vkSj xSj&vkØked fofèk gS ftls fofHkUu Ñf"k 
foKku pj dh tkap ds fy, vfoþluh; lVhdrk ds 
lkFk Ñf"k {ks=k ds fy, tksM+k tk ldrk gSA

8- izeq[k 'kCnksa dh rkfydk

Technical Terms (English) rduhdh 'kCn ¼fgUnh½
Amplitude vk;ke
ANN Ñf=ke raf=kdk usVodZ
Applications vuqiz;ksx
Computer Vision daI;wVj fotu
Coordinates funZs'kkad
Digital Image processing fMftVy best izkslsflax
Image processing Nfo izlaLdj.k
Image Analysis best fo'ys"k.k
Literature Survey lkfgR; loZs{k.k
Machine Vision e'khu fotu
Two-dimensional f}&vk;keh
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e'khu yfuZax dk mi;ksx djds izkjafHkd pj.k eèkqesg tksf[ke Hkfo";ok.kh
Early Stage Diabetes Risk Prediction using Machine Learning

ikFkZ ?kks"k
Partha Ghosh

Dept. of Computer Sc. and Engineering
Govt. College of Engineering and Ceramic Technology, Kolkata, India

lkjka'k 
nqfu;k Hkj esa 422 fefy;u ls vfèkd yksxksa dks izHkkfor djus okyh lcls iqjkuh iqjkuh tkuysok chekjh eèkqesg 
gSA Vkbi 2 eèkqesg eq[; :i ls thou 'kSyh ds QSlys vkSj i;kZoj.kh; dkjdksa ds dkj.k gksrk gSA ;g ,d èkheh 
xfr ls c<+us okyh chekjh gS tks ,d chekjh esa fodflr gksus ls cgqr igys gh p;kip; dkjdksa dks fodflr 
djuk 'kq: dj nsrh gS vkSj ,d miokl phuh ijh{k.k }kjk vkSipkfjd :i ls funku fd;k tkrk gSA MsVklsV 
[dataset] esa 520 jksfx;ksa ds eèkqesg ls lacafèkr ladsrksa ds fjdkWMZ g® ftudk mi;ksx fd;k x;k FkkA blesa yksxksa 
ds MsVk 'kkfey g®] tSls fd mez] fyax vkSj y{k.k tks eèkqesg dk dkj.k gks ldrs g®A e®us uSos csl DykflQk;j 
¼,uch½] ykWftfLVd fjxzs'ku DykflQk;j ¼,yvkj½] ts 48 ,YxksfjFke] j®Me QkWjsLV ¼vkj,Q½ vkSj eYVh&ys;j 
ijlsIVªkWu ¼,e,yih½ ,Yxksfjne dk mi;ksx djds MsVklsV dk fo'ys"k.k fd;kA vkSj ,e,yih dks bl MsVklsV ij 
nl xquk ØkWl&oSfyMs'ku vkSj izfr'kr fLIyV ewY;kadu rduhdksa dks ykxw djus ds ckn lcls vPNk lVhdrk ik;k 
x;k FkkA MLP bl MsVklsV [dataset] vkSj cgqr de la[;k esa feldSjst ds lkFk 98» lVhdrk izkIr djrk gSA

esfMdy Mksesu ds ekeys esa Qth vkSj vfuf'pr MsVk dks laHkkyuk ,d vkSj egRoiw.kZ eqík gSA gky ds o"kksZa 
esa fpfdRlk MsVk esa vfuf'prrk ls fuiVus ij vfèkd è;ku fn;k x;k gSA bl dk;Z esa eèkqesg ds funku ds 
fy, vuqdwyh raf=kdk&Qth vuqeku iz.kkyh ¼ANFIS½ [10] dk mi;ksx fd;k x;k gSA ;g vLi"Vrk ¼QthZ½ esa 
vfuf'prrk dks ekWMy djus ds fy, raf=kdk usVodZ ds lkFk vLi"V ¼Qth½ rdZ dh lh[kus dh {kerk dks ,dhÑr 
djrk gSA Q+t+h ykWftd dk mi;ksx vfuf'pr ifjn`';ksa dks ekWMy djus ds fy, fd;k tkrk gS vkSj og ekWMy 
raf=kdk usVodZ }kjk lh[kk tkrk gSA ,,u,QvkbZ,l esa raf=kdk usVodZ dks rkdkxh&lqtsuks Qth baVª l flLVe ds 
lkFk ,dhÑr fd;k x;k gS vkSj ;g xf.krh; x.kukvksa ij vkèkkfjr gS tks tfVy leL;kvksa dks gy dj ldrk 
gSA fiek bafM;u Mk;fcfVd MsVklsV ¼PIDD½ [dataset] dks MATLAB esa oxhZdj.k ds fy, izf'kf{kr vkSj ijh{k.k 
fd;k x;k FkkA ;gka] e®us eèkqesg ds funku ds fy, bl i)fr dk mi;ksx bldh etcwr vfuf'prrk ls fuiVus 
dh {kerk vkSj O;k[;kRedrk dk mi;ksx djds fd;k gS rkfd vk'kktud oxhZdj.k izn'kZu izkIr fd;k tk ldsA

Abstract

The fastest chronic life-threatening disease ffaecting more than 422 million people globally is 
diabetes. Type 2 diabetes is mainly due to lifestyle decisions and environmental factors. It is a 
slow–growing disease which starts to develop metabolic factors long before they evolve into a 
disease and is formally diagnosed by a fasting sugar test. There are records of indications related 
to diabetes from 520 patients in the dataset [dataset] that was used. It contains data on people, 
such as age, sex and symptoms that may lead to diabetes. I analyzed the dataset using Naive 
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and Multi–Layer Perceptron (MLP) Algorithm. And MLP was found to have the best accuracy on 
this dataset after applying tenfold Cross–Validation and Percentage Split evaluation techniques. 

recent years, there has been a greater focus on handling uncertainty in medical data. In this study, 
the adaptive neuro–fuzZy inference system (ANFIS) [10] was employed to diagnose diabetes.
It combined fuzZy logic's learning capabilities with neural networks to describe uncertainty in 
expressiveness. To represent uncertain circumstances, fuzZy logic is used, and the model is trained 
by a neural network. The neural network of ANFIS is based on mathematical computations and is 
linked with the Takagi–Sugeno fuzZy inference system to tackle complicated problems. MATLAB 

utilised this method to diagnose diabetes by leveraging its great uncertainty–handling capabilities 

dhoMZ % eèkqesg dk [krjk(  eYVh&ys;j ilZsIVªkWu ¼,e,yih½( csrjrhc taxy; 
ykWftfLVd fjxzs'ku DykflQk;fj;j( y{k.k( vfuf'prrkA

Keywords:

1- ifjp;

eèkqesg funku dks ek=kkRed vuqlaèkku ds fy, ,d 
dfBu eqík ekuk tkrk gSA dqN lhekvksa ds dkj.k] 
dqN ekinaMksa tSls A1c [7], gSfDVdyh] okbV CyM lsy 
dkmaV] QSVh ,flM vkWDlhMs'ku vkSj gsesVksykWftdy 
baMsDl [8] dks vi;kZIr fn[kk;k x;k gSA bysDVªksQksjks-
fll }kjk Hkfo";ok.kh fd, tkus ij foVkfeu lh dk 
lsouA1c c<+k ldrk gS] ysfdu tc ØkseSVksxzkQh }kjk 
Hkfo";ok.kh dh tkrh gS] rks eku de gks ldrk gSA 
vfèkdka'k vè;;uksa us ladsr fn;k gS fd mPp jDrpki 
ds nkSjku HkM+dkÅ izfrfØ;k lQsn jDr dksf'kdkvksa 
dh vfèkd la[;k dk dkj.k curh gS [9]A eèkqesg dh 
lVhd Hkfo";ok.kh djus ds fy,] ,d ,dy iSjkehVj 
flQZ cgqr izHkkoh ug° gS vkSj fu.kZ; ysus ds vH;kl 
esa Hkzfer gks ldrk gSA izkjafHkd fcanq ij eèkqesg dh 
dq'kyrk ls Hkfo";ok.kh djus ds fy,] fofHkUu ekinaMksa 
dks lesfdr djus dh vko';drk gSA gekjs fo'ys"k.k 
esa] egRoiw.kZ fo'ks"krkvksa vkSj fofHkUu fo'ks"krkvksa ds 
lg;ksx ls eèkqesg dh Hkfo";ok.kh dh tkrh gSA

e'khu yfuZax ,Yxksfjne tks csgrj fu.kZ; ysus 

dh izfØ;k ds fy, ykHkdkjh tkudkjh izdV djus 
ds fy, vfuf'prrk dks ek WMy dj ldrs g®] 
cgqr dke dk gksxkA vke rkSj ij] vfufýrrk nks 
dkj.kksa ls gks ldrh gS % MsVk ¼'kksj½ vfuf'prrk vkSj 
ekWMy vfuf'prrk ¼ftls egkekjh lacaèkh vfuf'prrk 
Hkh dgk tkrk gS½A eki dh v'kqf) ds dkj.k yscyksa 
ds chp 'kksj gksus dh laHkkouk gS] ftlls ,fy,Vksfjd 
vfuf'prrk gks ldrh gSA bl chp] ekWMy vfuf'prrk 
dks nks eq[; izdkjksa esa foHkkftr fd;k tk ldrk gS: 
lajpuk vfufýrrk vkSj ekWMy ekinaMksa esa vfufýrrkA 
lajpukRed vfufýrrk esa] ge mi;ksx dh tkus okyh 
ekWMy lajpuk ds izdkj dk irk yxkrs g® vkSj gekjs 
izLrkfor ekWMy dks ,DlVªiksfyax vkSj@;k baVjiksfyax 
ds fy, fufnZ"V djrs g®A nwljs izdkj esa] ;kuh ekWMy 
ekinaMksa esa vfufýrrk] vfèkd lVhd Hkfo";okf.k;ksa ds 
fy, b"Vre ekWMy ekinaMksa dk p;u fd;k tkrk gSA 
fpfdRlk foKku esa vfuf'prrkvksa dks laHkkyus ds fy, 
lcls vke ,Yxksfjne g® ck;sfl;u baVª l] Qth flLVEl] 
eksaVs dkykZs fleqys'ku] jQ DykflfQds'ku] MsEiLVj&'ksQj 
F;ksjh vkSj bEizsfll izkscsfcfyVhA blfy,] 'kksèkdrkZvksa us 
funku ds fy, dbZ rjhds izLrkfor fd, g®] ftuesa ls 
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,d vLi"V ¼Qth½ vkèkkfjr fo'ks"kK iz.kkyh [11] 12] 
gS tks vLi"V ¼Qth½ uSnkfud MsVk ij fopkj djrs gq, 
fpfdRlk {ks=k esa funku ds fy, mi;qDr gSA gkykafd] 
bldk ,d vfèkd 'kfDr'kkyh foLrkj gS ftls vuqdwyh 
U;wjks&Qth baVª l flLVe ¼ANFIS½ [10] dgk tkrk gS] 
tks vLi"Vrk esa vfufýrrk dks ekWMy djus ds fy, 
raf=kdk usVodZ ds lkFk Qth ykWftd dh lh[kus dh 
{kerk dks ,dhÑr djrk gSA Q+t+h ykWftd dk mi;ksx 
vfuf'pr ifjn`';ksa dks ekWMy djus ds fy, fd;k tkrk 
gS vkSj og ekWMy raf=kdk usVodZ }kjk lh[kk tkrk gSA 

Q+t+h flLVe ds lkFk ,dhÑr raf=kdk usVodZ ds 
ekè;e ls vuqdwyu {kerk dkjd ij fopkj djds 
oxhZdj.k lVhdrk esa lqèkkj djus ds fy,] bl 'kksèk 
i=k esa vuqdwyh U;wjks Q+t+h baQ+sD'ku flLVe ¼ANFIS½ 
dk mi;ksx fd;k tkrk gSA bl iz.kkyh dk mi;ksx 
djus ds dqN Qk;ns g®A ;g ,d tfVy iz.kkyh ds 
O;ogkj dks fpf=kr djus ds fy, ekuo fo'ks"kKrk ds 
fcuk Qth vxj&fQj fu;eksa dks c<+krk gSA rsth ls 
vfHklj.k le;A ;g lnL;rk dk;ksZa dk mi;ksx djrk 
gSA rsth ls lh[kus dh {kerk vkSj ,d izfØ;k dh 
xSj&js[kh; lajpuk dks idM+us dh {kerkA

Q+t+h vkèkkfjr ekWMy ,slh LokLF; ns[kHkky iz.kk-
fy;ksa ds fy, ykHkdkjh ykxr izHkkoh iz.kkfy;ksa esa ls 
,d g®A ;g 'kfDr'kkyh rdZ {kerkvksa ds lkFk bu 
vfuf'prrkvksa dks nwj djds lVhd lekèkku iznku 
djrk gSA ,MsfIVo U;wjks&Qth baVª l flLVe ¼ANFIS½ 
Qth ykWftd vkSj U;wjy usVodZ fl)karksa dks ,d Ýse 
esa baVjiksys'ku vkSj lh[kus dh {kerk nksuksa ds ykHk 
ds lkFk ,dhÑr djrk gSA urhtru] bu la;qDr 
lqfoèkkvksa ds lkFk xSj&js[kh; dk;ksZa dk dq'kyrkiwoZd 
vuqeku yxk;k tkrk gSA ,,u,QvkbZ,l esa raf=kdk 
usVodZ dks rkdkxh&lqtsuks Qth baVª l flLVe ds lkFk 
,dhÑr fd;k x;k gS vkSj ;g xf.krh; x.kukvksa ij 
vkèkkfjr gS tks tfVy leL;kvksa dks gy dj ldrk gSA

Kku vkSj funku MsVk ds lkFk bu fo'ks"kK iz.kkfy;ksa 
dks ykxw djuk U;wure =kqfV ds lkFk dq'ky funku 
ifj.kke iznku dj ldrk gSA

2- lacafèkr dk;Z

'ksêh ,V vyA [1] fu;ksftr KNN vkSj eèkqesg 
Hkfo";ok.kh ds fy, Naïve Bayes dh j.kuhfr dk 
mi;ksx fd;k x;k gSA ,d fo'ks"kK lkW¶Vos;j vuqiz;ksx 
ds :i esa] mudh dk;Ziz.kkyh dks ykxw fd;k x;k Fkk] 
tgka mi;ksxdrkZ fpfdRlk fjdkWMZ ds lanHkZ esa izfrfØ;k 
iznku djrs g® vkSj ;g fu"d"kZ fudkyrs g® fd jksxh 
eèkqesg gS ;k ug°A flag ,V vy }kjk fofHkUu izdkj 
ds MsVklsV ij fofHkUu ,Yxksfjne ykxw fd, x, FksA 
[2] os KNN, j®Me Q+kWjsLV vkSj Naesve Bayesian 
ls ,Yxksfjne dk mi;ksx djrs FksA ewY;kadu ds 
fy,] ds&xquk ØkWl&lR;kiu fofèk dk mi;ksx fd;k 
x;k FkkA eèkqesg ds funku ds fy,] vgen us jksxh 
MsVk vkSj mipkj ;kstuk vk;keksa dk mi;ksx fd;kA 
ukvksos cs¸l] ykWftfLVd vkSj ts 48 bu rhu ,Yxksfjne 
dks fofèk;ksa esa tksM+k x;k FkkA ,aVuh ,V vyA[3] 
eèkqesg dh Hkfo";ok.kh ds fy, fpfdRlk lk{; dk 
mi;ksx fd;kA MsVk ds iwoZ&izlaLdj.k ds ckn] Naïve 
Bayes] Q+aD'ku&vkèkkfjr cgqijr voèkkj.kkRed ¼MLP½] 
vkSj fu.kZ;&Vªh&vkèkkfjr ;kn`fPNd ou ¼RF½ izfØ;k,¡ 
ykxw dh xbZaA vfrfjDr fo'ks"krkvksa dks ckgj djus 
ds fy,] lglacaèk vkèkkfjr lqfoèkk p;u n`f"Vdks.k 
dk mi;ksx fd;k x;k FkkA lh[kus dk ,d ekWMy rc 
Hkfo";ok.kh djrk Fkk fd jksxh eèkqesg Fkk ;k ug°A 
vU; e'khu yfuZax ,Yxksfjne dh rqyuk esa] tc Naïve 
Bayes ,YxksfjFe ,d iwoZ&izlaLdj.k iz.kkyh ds ekè;e 
ls mi;ksx fd;k tkrk gS rks ifj.kke c<+k, x, FksA 
izkjafHkd eèkqesg Hkfo";ok.kh ds fy, ihvkbZMh MsVklsV 
dk foLrkj djds] vehuk ,V vy [4] us fofHkUu MsVk 
[kuu ,Yxksfjne dh rqyuk dhA rYgk ,V vy [5] 
muds ifj.kke eèkqesg vkSj ckWMh ekl baMsDl ¼ch,evk-
bZ½ vkSj ,&izkFkfedrk izfØ;k ds ekè;e ls fudkys 
x, Xywdkst dh ek=kk ds chp ,d Li"V lacaèk dk 
lq>ko nsrs g®A eèkqesg dh Hkfo";ok.kh ds fy,] Ñf=ke 
raf=kdk usVodZ ¼,,u,u½] ;kn`fPNd ou ¼vkj,Q½ vkSj 
ds&lkèku DyLVfjax rduhd is'k fd, x, FksAANN 
fofèk us 75-7» dh vfèkdre lVhdrk nhA bLyke 
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,V vyA [6] fn[kk;k x;k fd j®Me QkWjsLV jsftLVj 
lgh gS vkSj 97-4» lVhdrk gkfly dh tk ldrh 
gSA os fu.kZ; isM+ksa vkSj vU; f'k{kkfFkZ;ksa ds lkFk bldh 
rqyuk djrs g®A nksuksa 10&xquk ØkWl&ekU;rk vkSj 80@20 
foHkktu dk mi;ksx fd;k tkrk gSA

blds vykok] dqN 'kksèkdrkZvksa us U;wVªkslksfQd 
ykWftd [13] U;wVªkslksfQd xzkQ] gkbijxzkQ] vkSj vU; 
lkW¶V daI;wfVax rduhdksa ds xq.kksa dk mi;ksx djds 
fpfdRlk funku MsVk lsV esa vfufýrrk vkSj vLi"Vrk 
dks ekius dk iz;kl fd;kA flag [14] }kjk foLr`r Fkzh&os 
Q+t+h dkWUlsIV tkyh ds dSydqyl dk mi;ksx djrs gq, 
esfMdy Mk;Xuksfll MsVk lsV dk i;kZIr fo'ys"k.kA

3- izk;ksfxd ifj.kke vkSj ppkZ

3.1- MsVklSV dk bLrseky fd;k
MsVklsV ,d egRoiw.kZ iz'ukoyh ls ladfyr fd;k x;k 
Fkk vkSj ,d MkWDVj dh ns[kjs[k esa iwjk fd;k x;k 
FkkA bl vè;;u ds fy, vU; eèkqesg lacaèkh dkjdksa 
ij fopkj fd;k x;k Fkk rkfd iwoZ&eèkqesg O;fDr;ksa 
dk funku fd;k tk ldsA eèkqesg fpfdRlk MsVklsV 
dks dSfyQksfuZ;k foþfo|ky;] bjfou ¼;wlhvkbZ½ e'khu 
yfuZax fjikWftVjh [dataset] ls ,d=k fd;k x;k FkkA 
blds vykok ihek bafM;u Mk;fcfVd MsVklsV ¼PIDD½ 
dk Hkh bLrseky fd;k x;k Fkk [dataset]A

3-2- MsVk dh O;k[;k
MsVklsV esa dksbZ xqe eku ug° FkkA bl MsVklsV ds MsVk 

QkWeZ esa 16 fo'ks"krk,¡ g® ftudk mi;ksx ifj.kkeksa] 
d{kk pj + ve dh Hkfo";ok.kh djus ds fy, fd;k 
x;k Fkk] ftldk vFkZ gS fd ,d O;fDr eèkqesg vkSj 
oxZ pj -ve gS] ftldk vFkZ gS fd ,d jksxh esa dksbZ 
eèkqesg ug° gSA

gekjs ikl eèkqesg dh d{kk dh Hkfo";ok.kh djus 
ds fy, mi;ksx dh tkus okyh 16 fo'ks"krk,a g® tSlk 
fd rkfydk&1 esa fn[kk;k x;k gSA mez ds viokn ds 
lkFk lHkh fo'ks"krkvksa esa nks vyx&vyx ifj.kkeksa ds 
lkFk Li"V MsVk gSA jksfx;ksa dh vk;q 16 ls 90 o"kZ 
ds chp gSA

rkfydk&1 % 16&lqfoèkk,¡ ;k fo'ks"krk,¡
[Table-1 : 16- features or attributes]

rkfydk&2 % igys ikap iafDr;ksa dks iznf'kZr dj 
[Table-2 : ispla  rst e ro s]
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rkfydk&2 ls Åij dh igyh ik¡p iafDr;k¡ iznf'kZr 
gksrh g®A MsVk ,d lqO;ofLFkr izk:i esa gksrk gS] ftlesa 
izR;sd iafDr esa ,d voyksdu dk mi;ksx djds] 
dkWye esa oSfj,cy eku gksrs g®A lqfoèkk dk vkdkj 
¼520] 17½ gSA 38-5 izfr'kr jksfx;ksa dks eèkqesg ug° 

Fkk vkSj 61-5 izfr'kr dks eèkqesg Fkk tSlk fd fp=k&1 
esa fn[kk;k x;k gSA

37» vkSj 63» jksxh Øe'k¢ efgyk vkSj iq#"k 
FksA 90» efgykvksa dks eèkqesg Fkk tcfd 45» iq#"kksa 
dks eèkqesg FkkA

 

fp=k&1 % uewus esa eèkqesg ds forj.k ds fy, n`';
[Figure-1 : Visualization for distribution of diabetes in the  mple]

3-3- MsVk esa gsjQsj
e'khu lh[kus vkSj lglacaèk dk;ksZa ds fy, dk;ksZa dks djus ds fy,] MsVklsV dks xSj&la[;kRed yscy ls la[;kRed 
vkbVe esa ifjofrZr fd;k x;kA blfy, igys geus la[;kRed MsVk ¼vk;q½ dks gVk fn;k gS vkSj 'ks"k Js.khc½ 
MsVk dks rkfydk &3 esa fn[kk, x, la[;kRed MsVk esa cny fn;k gSA

 

rkfydk&3 % gVk, x, la[;kRed MsVk ¼^vk;q*½ vkSj MsVklsV dks la[;kRed oLrqvksa esa ifjofrZr fd;k x;kA
[Table-3: Deleted numerical data ( Age ) and dataset as con erted into numeric items.]
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fQj ls geus "vk;q"k~ dks MsVklsV esa okil tksM+k tSlk fd rkfydk &4 esa fn[kk;k x;k gSA 

rkfydk&4 % ßvk;qÞ dkWye ds lkFk laèkkfjr la[;kRed MsVk
[Table-4: Transformed numerical data set ith Age  column]

fp=k&2 % izkjafHkd eèkqesg Hkfo";ok.kh MsVklsV ds fy, lglacaèk eSfVªDl ghV&eSi
[Figure-2 : Correlation matrix heat-map for the early diabetes prediction dataset]

fp=k&2 ls ;g ns[kus ;ksX; gS fd mez ¼0-11 lglacaèk xq.kkad½ vkSj eèkqesg ds chp de lglacaèk FkkA 
ikWY;wfj;k vkSj ikWyhfMlsfIl;k] Øe'k¢ 0-67 vkSj 0-65 ds lglacaèkksa ds lkFk] eèkqesg ds lkFk mPpre lacaèk 
FksA Øe'k¢ &0-01 vkSj 0-05 ds lglacaèk ds lkFk] nsjh ls mipkj vkSj [kqtyh dk eèkqesg ds lkFk lcls de 
lacaèk FkkA vfèkdka'k fo'ks"krkvksa esa de eèkqesg ,lksfl,'ku FkkA blds vykok] geus mez ds xq.kksa dks Js.khc) 
pj ¼1-15&25] 2-43] 3-36&45] 4-46&55] 5-56&65] 6 above 65) esa cny fn;k vkSj tkap dh fd eèkqesg vk;q 
lewgksa ls lacafèkr gS ;k ug° tSlk fd rkfydk&5 esa fn[kk;k x;k gSA

rkfydk&5 % vk;q fo'ks"krk Js.khxr pj esa cny xbZ
[Table-5 : The age attribute changed to categorical ariables]
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lcls igys] ge vk;q lewg vkSj eèkqesg ds chp 
,d lacaèk gS ;k ug° ;g tkapus ds fy, vk;q lewg 
ds forj.k dks ns[kus ds fy, ckj xzkQ dh lkft'k 
djrs g®A vk;q lewg dh fo'ks"krk ds Hkhrj] ge rc 
eèkqesg ds forj.k dh lkft'k djrs g® tSlk fd fp=k 
&3 esa fn[kk;k x;k gSA

 
fp=kk&3 % vk;q oxZ vkSj eèkqesg oxZ forj.k

[Figure-3 : age group and diabetic class distribution]

Group vk;q lewg ^vkSj* oxZ forj.k ^ds izfr'kr 
ls] ge ;g fu"d"kZ fudky ldrs g® fd vk;q lewg 
4 ¼;kuh] 46&55 o"kZ½ esa] jksxh esa eèkqesg ds y{k.k 
vfèkd FksA tSls] vk;q lewg vkSj eèkqesg ds chp lacaèk 
lkaf[;dh; :i ls egRoiw.kZ ug° gS D;ksafd eèkqesg lHkh 
vk;q lewgksa esa leku :i ls forfjr fd;k tkrk gSA

blds ckn] vk;q vkSj eèkqesg ds fy, ph&LDok;j 
ijh{k.k fd;k x;k] ftlds ifj.kkeLo:i 0-076 ih&eku 
gqvkA ih&eku> 0-05] blfy, ge v'kDr ifjdYiuk 
dks ug° rksM+rs g® fd eèkqesg vkSj vk;q oxZ ds chp 
dksbZ lacaèk ug° gSA

izkIr fd;k x;k ih&ewY; 0-05 ls de Fkk tc 
ikWY;wfj;k vkSj eèkqesg ds chp lg;ksx dh tkap ds 
fy, ph&LDok;j ijh{k.k fd;k x;k FkkA rks] ge 

v'kDr ifjdYiuk dks [kkfjt djrs g® vkSj dgrs g® 
fd ikWyh;wfj;k vkSj eèkqesg dk xaHkhj lacaèk gS tSlk 
fd fp=k&4 esa fn[kk;k x;k gSA

 

fp=k&4 % ftu jksfx;ksa esa ikWY;wfj;k Fkk] muesa eèkqesg dk forj.k
[Figure-4 : Distribution of diabetes in patients ho had polyuria]

3-4- vyx&vyx DykflQk;j dk mi;ksx djds 
eèkqesg dh Hkfo";ok.kh dj 

e®us uk;o cs;l DykflQk;j ¼,uch½] ykWftfLVd fjxzs'ku 
DykflQk;j ¼,yvkj½] ts 48 ,YxksfjFke] j®Me QkWjsLV 
¼vkj,Q½ vkSj eYVh&ys;j ijlsIVªkWu ¼,e.,y.ih.½ 
,Yxksfjne dk mi;ksx djds fo'ys"k.k fd;k gS tSlk 
fd Vscy &6 esa fn[kk;k x;k gSA vkSj ,e,yih dks 
nl xquk ØkWl&oSfyMs'ku vkSj izfr'kr fLIyV ewY;kadu 
rduhdksa dks ykxw djus ds ckn bl MsVklsV ij lcls 
vPNh lVhdrk ikbZ xbZA tfVy y{k.kksa ds iwokZuqeku 
ds fy, fpfdRlk {ks=k ds Hkhrj O;kid mi;ksx ds fy,] 
eYVh&ys;j ilZsIVªkWu ¼,e,yih½ okLro esa ojh;rk dk 
raf=kdk usVodZ FkkA ekWMy dh izHkko'khyrk dks izf'kf{kr 
djus vkSj ewY;kadu djus ds fy,] MsVk dks izf'k{k.k 
vkSj ijh{k.k lsV esa foHkkftr fd;k x;k FkkA geus 
80» MsVklsV dks Vªsfuax lsV vkSj vU; 20» VsLV MsVk 
esa foHkkftr fd;k gSA

Performance Class Algorithms
Parameters  NB LR J48 RF MLP

Precision WeightedAverage 0.879 0.924 0.957 0.974 0.985
Recall WeightedAverage 0.874 0.924 0.956 0.974 0.980
F–measure WeightedAverage 0.875 0.924 0.956 0.974 0.980

rkfydk&6 % 10&xquk ØkWl&lR;kiu dk mi;ksx djds izn'kZu dh rqyuk
[Table-6: Comparison of Performance using 10-fold Cross- alidation]

ikFkZ ?kks"k] e'khu yfu±x dk mi;ksx djds izkjafHkd pj.k e/kqesg tksf[ke Hkfo";ok.kh
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j®Me Q+kWjsLV jhxzslj 97-4» lVhdrk izkIr dj 
ldrk gS ysfdu gekjs ,e.,y.ih- bl leku MkVklsV 
[dataset] ds lkFk 98» lVhdrk izkIr djrs g®A

fNih gqbZ ijr ds vkdkj dks 12 uksM~l dh 3 
ijrksa esa lsV fd;k x;k Fkk vkSj gekjs fMtkbu }
kjk 1000 ds lap;h iqujko`fÙk dk mi;ksx fd;k x;k 
FkkA ijh{k.k MsVk dh Hkfo";ok.kh MsVk ds izf'k{k.k ds 
ckn dh xbZ vkSj rduhd dh lQyrk dk vkf[kjdkj 
fo'ys"k.k fd;k x;kA

Confusion Matrix:
[44 2]
 [ 0 58]

  precision recall f1–score suppor
 0 1.00 0.96 0.98 46
1 0.97 1.00 0.98 58
accuracy   0.98 104
macro avg 0.98 0.98 0.98 104
weighted avg 0.98 0.98 0.98 104

geus ns[kk fd 104 esa ls nks ¼2½ jksfx;ksa dks Hkze 
ds eSfVªDl ls xyr rjhds ls yscy fd;k x;k Fkk] 
ftlds ifj.kkeLo:i 98 izfr'kr lVhdrk vkSj 98 
izfr'kr ,Q&Ldksj Fks] tks etcwr Hkfo";ok.kh mik; g®A

3-5- vfufýrrk ls fuiVus ds fy, izLrkfor 
dk;Ziz.kkyh

orZeku dk;Z es a] ihvkbZ,e] eèkqesg MsVklsV dh 
vfuf'prrk dh varfuZfgr fMxzh rd igqapus vkSj eèkqesg 
dh laHkkouk dks fuèkkZfjr djus ds fy, ,,u,QvkbZ,l 
vkèkkfjr oxhZdj.k ekWMy ds fMtkbu ds ckn ,d vLi"V 
¼QthZ½ vkèkkfjr fo'ks"kK iz.kkyh fodflr dh xbZ FkhA

blds ckn] izkIr ifj.kkeksa dh rqyuk eYVh&ys;j 
ijlsIVªkWu ¼,e,yih½ vkèkkfjr oxhZdj.k ls dh xbZA 
ifj.kkeksa ls irk pyk fd ,,u,QvkbZ,l ekWMy csgrj 
oxhZdj.k lVhdrk iznku djrk gSA

fo'ks"kK iz.kkyh PIMA Hkkjrh; eèkqesg MsVkcsl 
¼PIDD½ dk mi;ksx djds fodflr dh xbZ FkhA eèkqesg 
esfyVl fofHkUu vk;q lewgksa ds iq#"k vkSj efgyk 
nksuksa dks izHkkfor dj ldrk gSA eèkqesg dh ?kVuk dh 
laHkkouk dh x.kuk djus ds fy, izR;sd jksxh ls buiqV 
ds :i esa Xywdkst Lrj] balqfyu Lrj] ckWMh ekl baMsDl 
¼ch,evkbZ½] eèkqesg oa'kkoyh lekjksg ¼Mhih,Q½ vkSj 
mez tSls iSjkehVj ntZ fd, x, FksA bu ijh{kk ifj.kkeksa 
dks vLi"V ¼Qth½ MsVk esa ifjofrZr dj fn;k x;k Fkk] 
ftlesa vkmViqV eku 'kwU; vkSj ,drk ds chp Hkk"kkbZ 
fpfdRlk èkkj.kkvksa ij fopkj dj jgs FksA rRiýkr] 
vLi"V ¼Qth½ ewY;ksa ls ifj.kke izkIr djus ds fy, 
Kku vkèkkfjr fu.kZ; fy;k x;kA fM¶;wft+fQds'ku ds 
lkFk] Q+t+h vkmViqV osfj,cy ds euekus iSekus ij 
fØLi oSY;w ds :i esa vafre eku izkIr fd, x, tks 
eèkqesg funku dh laHkkouk dk o.kZu djrk gSA

3-5-1- Q+t+h vkèkkfjr fo'ks"kK iz.kkyh
izLrkfor iz.kkyh esa igyk dne buiqV vkSj vkmViqV 
fo'ks"krkvksa dks ifjHkkf"kr djuk FkkA uSnkfud laHkkouk 
ds vkèkkj ij vkmViqV dks 'kCnkFkZ :i ls cgqr de] 
fuEu] eè;e] mPp] cgqr mPp ds :i esa O;ofLFkr 
fd;k x;k FkkA lnL;rk ewY;ksa dks buiqV fo'ks"krkvksa 
dks vLi"V ¼Qth½ djus ds fy, ifjHkkf"kr fd;k x;k 
FkkA vkSj VªSi&t+kWbMy lnL;rk Q+aD'ku dk mi;ksx 
Q+ft+fQ+ds'ku djus ds fy, fd;k x;k FkkA

Q+t+h vkWijsVj 'AND' ;k ‘R’ dks felky esa ykxw 
fd;k x;k Fkk vkSj mlds ckn vxys pj.k esa vuqeku 
yxk;k x;k Fkk ;kuh felky ls ifj.kkeh rd vkSj 
fQj ifj.kkeh dks iwjs ifjHkkf"kr fu;eksa esa tksM+k x;k 
FkkA ;s fu;e fpfdRlk {ks=k ds fo'ks"kK }kjk fn, x, 
QhMcSd ij vkèkkfjr g®A bl mís'; ds fy, Q+t+h 
ykWftd MATLAB VwyckWDl dk mi;ksx fd;k x;k FkkA

vxyk dne flaxy fØLi vkmViqV oSY;w izkIr djus 
ds fy, l VªksbM fofèk dk mi;ksx djds fM¶;wftfQds'ku 
FkkA bl izdkj ifj.kke us ge  funku dh laHkkouk nhA



35

3-5-2- vuqdwyh U;wjks&Qth vuqeku iz.kkyh
ANFIS dk fuekZ.k [kaM rkdkxh&lqtsuks Qth baVª l flLVe 
[10] gSA bl okLrqdyk esa ik¡p buiqV fo'ks"krkvksa vkSj 
,d vkmViqV dh ik¡p ijr  'kkfey g®A Q+t+hfQ+ds'ku 
vkSj fu;e ijr  Øe'k¢ igyh vkSj nwljh ijr  g®A 
pkSFkh ijr rhljh ijr ls buiqV ysrh gS ftlus ewY;ksa 
dks lkekU; fd;kA fM¶;wt+h&fQ+dsVsM eku vafre ijr 
dks ikl fd, tkrs g® tks vafre vkmViqV nsrk gSA

ijr&I vkSj ijr&IV ds dkjd f'k{kkFkhZ izdkj ds 
FksA izFke ijr dkjd lnL;rk dk;ksZa dks fuèkkZfjr djrk 
gS tks bl ekeys esa VªSi&t+kWbMy FkkA gkbfczM ,YxksfjFe 
dks izf'k{k.k vkSj vuqdwyu ds fy, ykxw fd;k x;k 
Fkk tks vkmViqV ds xq.kkad dks v|ru djus ds fy, 
de ls de oxZ vuqeku i)fr dk mi;ksx djrk gS] 
bl izdkj vkèkkj vkSj ifj.kkeh ekinaMksa dks vuqdwfyr 
djrk gS vkSj cSd&izksisxs'ku ,YxksfjFe ds foijhr rsth 
ls ifjofrZr gksrk gS tks dsoy ekSfyd ekinaMksa dks 
viMsV djrk gSA

3-5-3- izf'k{k.k vkSj ijh{k.k
izkjaHk esa] 80» PIDD eku buiqV vkSj vkmViqV oSDVj 
nksuksa ds lkFk usVodZ dks izf'kf{kr djus ds fy, yksM 
fd, x, FksA gkbfczM vkWfIVekbts'ku ,YxksfjFke dks 
pqudj VªsikstkWbMy lnL;rk Q+aD'ku 3&3&3&3&3 dks 
pqudj Qth baVª l flLVe rS;kj fd;k x;k FkkA

ANFIS ekWMy izf'k{k.k iwjk gksus ds ckn] PIô~ ds 
'ks"k 20» dk mi;ksx ekWMy dk ijh{k.k djus ds fy, 
fd;k x;k FkkA izf'k{k.k vkSj ijh{k.k izfØ;k nksuksa ds 
nkSjku :V ehu LDok;j ,jj ¼vkj,e,lbZ½ ekuksa dh 
x.kuk djds ekWMy ds izn'kZu dks lR;kfir fd;k x;k 
FkkA fofHkUu ;qx ewY;ksa ds fy, izf'k{k.k vkSj ijh{k.k 
izfØ;k nksuksa dks nksgjk;k x;k FkkA

3-6- ifj.kke
3-6-1- eèkqesg dh laHkkouk
Qth ekWMy ds ifj.kkeksa dks eèkqesg dh laHkkouk ;k 
xaHkhjrk ds vkèkkj ij ikap vyx&vyx lewgksa esa 

oxhZÑr fd;k x;k Fkk ;kuh cgqr de] fuEu] eè;e] 
mPp] cgqr vfèkdA

3-6-2- gkbfczM ,YxksfjFke ds lkFkANFIS ekWMy 
dk izn'kZu

blds vykok] MATLAB Q+t+h ykWftd VwyckWDl esa 
mRiUu ANFIS ekWMy dks izf'kf{kr vkSj ijh{k.k fd;k 
x;k FkkA ekWMy dh izn'kZu n{krk dks fofHkUu EPOCH 
ds fy, fuèkkZfjr RMSE ewY;ksa ds ekè;e ls ekU; 
fd;k x;k FkkA vyx&vyx EPOCH esa ¼tSls] 10] 20] 
50] 100] 150½ ge  izf'k{k.k vkSj ijh{k.k nksuksa pj.kksa 
ds fy, ,d gh vkj,e,lbZ ¼0-2276½ izkIr gqvkA

,d cgq&ijr ijlsIVªkWu ¼MLP½ raf=kdk usVodZ dks 
leku ihvkbZ,e] MsVklsV dks oxhZÑr djus ds fy, 
fMt+kbu fd;k x;k FkkA lVhdrk] laosnu'khyrk vkSj 
fof'k"Vrk tSls lkaf[;dh; ekinaMksa dks Hkze eSfVªDl 
mRiUu djds vkSj ANFIS ekWMy ls izkIr dh rqyuk esa 
ekik x;k FkkA ifj.kke uhps rkfydk&7 esa n'kkZ, x, g®A

 MLP ANFIS [10]
Performance Metrics   
Sensitivity (%) 98.7 93

Accuracy (%) 85.3 87.24

rkfydk 7 % fofHkUu oxhZdj.k ekWMy dk izn'kZu lR;kiu
[Table-7: Performance Validation of Different Classi cation 

Models]

izkIr ifj.kkeksa ls irk pyk gS fd MLP oxhZdj.k 
ekWMy dh rqyuk  ANFIS oxhZdj.k ekWMy esa csgrj 
lVhdrk FkhA

4- fu"d"kZ

[kaM 3-4 ds Hkze eSfVªDl lsA 104 uewuksa esa ls dsoy 
2 jksfx;ksa dks xyr rjhds ls oxhZÑr fd;k x;k Fkk] 
ftlds ifj.kkeLo:i 98» lVhdrk vkSj 98» izfr'kr 
,Q&Ldksj FkkA ;s lQy Hkfo";ok.kh ds ekdZj g®A e'khu 
lh[kus dh rduhd dk mi;ksx djrs gq,] eèkqesg ds 
'kq#vkrh irk yxkus ds fy, nksuksa fof'k"V vkSj de 

ikFkZ ?kks"k] e'khu yfu±x dk mi;ksx djds izkjafHkd pj.k e/kqesg tksf[ke Hkfo";ok.kh
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fof'k"V eèkqesg y{k.kksa dk mi;ksx fd;k tk ldrk gSA 
bldh lVhdrk ds dkj.k] MLp~ e'khu yfuZax ekWMy 
,d mRÑ"V lwV gSA rks] izkjafHkd voLFkk esa eèkqesg 
dk vuqeku yxkus ds fy, MLP e'khu yfuZax ekWMy 
dk mi;ksx fd;k tk ldrk gSA

vfuf'prrk ds vè;;u esa MsVk esa vfuf'prrk vkSj 
ekWMy esa vfuf'prrk 'kkfey gSA ekiu 'kksj] lapj.k 
'kksj] vkSj ykirk ewY;ksa tSls òksrksa ls MsVk vfufýrrk 
mRiUu gksrh gSA ekWMy vfufýrrk esa lokZsÙke okLrq-
dyk vkSj ekinaMksa dks u tkuuk 'kkfey gS tks Hkfo"; 
ds MsVk dh Hkfo";ok.kh dj ldrs g®A vfufýrrk dh 
ek=kk dk Bgjko fofHkUu rjhdksa ls izkIr ifj.kkeksa esa 
foþkl c<+kus esa enn djrk gSA blfy,] MsVk vkSj 
ekWMy nksuksa esa vfufýrrk ls fuiVuk 'kksèkdrkZvksa ds 
fy, esfMdy Mksesu esa lVhd fu.kZ; ysus ds fy, ,d 
egRoiw.kZ fo"k; gSA Q+t+h flLVe lcls O;kid :i ls 
mi;ksx dh tkus okyh rduhd gSA ;s fofèk;ka ljy g® 
vkSj fofHkUu izdkj dh vfuf'prrkvksa dks dq'kyrk ls 
nwj Hkh dj ldrh g®A 

Qth vkèkkfjr fo'ks"kK iz.kkyh dk mi;ksx eèkqesg 
esfyVl ds izkjafHkd pj.k esa gksus dh laHkkouk dk 
irk yxkus ds fy, fd;k x;k gS tSlk fd [kaM 3.5 
esa ppkZ dh xbZ gSA bl i)fr esa ekuo fu;a=k.k rdZ 
dk vuqdj.k djus okys lVhd vkSj vLi"V fpfdRlk 
MsVk dks Lohdkj djds fu.kZ; ysus dh {kerk gS vkSj 
bl izdkj ikjaifjd rjhdksa ds foijhr mPp lVhdrk 
lqfufýr djrk gSA ANFIS dks gkbfczM ,YxksfjFke ds 
lkFk ykxw djds Qth flLVe dks vkSj csgrj cuk;k 
x;kA [kaM 3-6 esa ppkZ fd, x, ifj.kke] MLP tSls 
vU; oxhZdj.k ,Yxksfjne dh rqyuk esa csgrj lVhdrk 
ij PIMA MsVklsV dks oxhZÑr djus ds fy, lkfcr gq,A 
izLrkfor ǹf"Vdks.k Hkh ykxr izHkkoh gS vkSj tfVyrk dks 
de djrk gSA Hkfo"; esa l{ke funku iznku djus ds 
fy, ekWMy dh rqyuk fofHkUu e'khu yfuZax rduhdksa 
ls dh tkuh gSA

vaxzsth 'kCn vkSj blds vuq:i fganh led{k 'kCn %
Technical Terms
(English) lacafèkr fganh 'kCn

 Ñf=ke gksf'k;kjh
Logistic Regression laHkkj rU=k ijkorZu

 oxhZdj.k
Machine Learning
Algorithm e'khu yfuZax dyu fofèk
Multi Layer Perceptron eYVh ys;j ijlsIVªkWu
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lkjka'k

izLrqr 'kksèk i=k esa ^^ekcZy&MLV ¼Marble Dust½ vkSj flfydk ¶;we ¼Silica Fume½ dk mi;ksx djds dkyh 
e`nk ¼Black Cotton Soil½ dh rduhdh fo'ks"krkvksa esa lqèkkj djus ds rjhdks** ij fopkj 'kkfey g®A dkyh e`nk 
dh ;s rduhdh fo'ks"krk,a ;k bathfu;fjax xq.k] de èkkj.k {kerk ¼cy èkkj.k {kerk½ vkSj mPp lwtu g®A bu 
xq.kks ds dkj.k tc ikuh dks dkyh e`nk ds lkFk feyk;k tkrk gS] rks bldh ek=kk blds izkjafHkd ewY; ds nks 
ls rhu xquk rd c<+ tkrh gSA blds ifj.kkeLo:i lwtu ¼Swelling½ gksrh gS ftlds ckn dkyh e`nk dh èkkj.k 
{kerk de gks tkrh gSA tc feêh esa ikuh dh ek=kk de gksrh gS rks bles njkjs gks tkrh gSA bu viw.kZrkvks 
ls u°o vkSj QqVikFk dh fLFkjrk dh lqj{kk lqfuf'pr djus ds fy,] dqN ;ksT; lkexzh dks fofHkUu lajpuk esa 
fefJr fd;k tkrk gSA budh vyx&vyx jpuk,a ;k ek=kk,a fofHkUu ijh{k.kksa esa fuèkkZfjr dh tkrh g® tks izR;sd 
;kstd dh visf{kr ek=kk dks [kkstus ds fy, vk;ksftr dh tkrh g®A ekcZy&MLV dh lajpuk dSfY'k;e&flfydk& 
,Y;wfeuk ¼CSA½ esa le`) gSA CSA feêh ds fLFkjhdj.k esa iwjd g®A dkyh e`nk dks 0»] 2-5»] 5»] 7-5» 
vkSj 10» flfydk ¶;we ds lkFk ikap fujarj pj.kksa esa tksM+k x;k Fkk vkSj izR;sd izfr'kr ds fy, voyksdu 
fd, x, FksA e`nk ds uequks esa ekcZy&MLV dks 0»] 2»] 4» vkSj 6» ds lkFk ,d tSlk ijh{k.k vkn'kkZs 
dk ikyu fd;k x;k Fkk vkSj blds ekeys esa Hkh dqy pkj izfr:i ds voyksdu ntZ fd, x, FksA ifj.kkeksa 
us Li"V :i ls ladsr fn;k fd lq?kVîrk lwpdkad ¼Plasticity Index½ vkSj izfr:i dh rjy lhek ¼Liquid 
Limit½ esa deh flfydk ¶;we ds ifj.kkeLo:i gksrk gSA flfydk ¶;we esa o`f) ds lkFk b"Vre ikuh dh ek=kk 
¼Optimum Water Content½ vkSj lq?kVîrk lhek ¼Plastic Limit½ esa Hkh o`f) gqbZ gS tcfd deh dks vfèkdre 
'kq"d bdkbZ otu ¼Maximum Dry Unit Weight Values½ ewY;ksa ds fy, uksV fd;k x;k FkkA laihM+u vi:i.k 
lkeF;Z ¼Compressive Shear Strength½] California Bearing Ratio ¼lhchvkj½, SwellAnd Swell Pressure tSls 
vU; xq.kksa esa flfydk ¶;we ds mi;ksx ds lkFk Hkh lqèkkj gksrk gSA blfy, flfydk ¶;we feêh ds xq.kksa esa lqèkkj 
djus ds fy, ,d mi;qDr lkexzh gSA ekcZy&MLV lq?kVîrk lwpdkad ds lkFk&lkFk rjy lhek dks de djrk gS] 
lkFk gh lkFk b"Vre ueh ek=kk esa deh vkSj vfèkdre 'kq"d ?kuRo esa o`f) djrk gSA blfy, ekcZy&MLV vkSj 
flfydk ¶;we dkyh e`nk ds dkedkt dks c<+kus ds fy, mi;qDr iwjd ds :i esa tksM+ A
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Abstract:

The presented research paper includes ideas of “Ways to improve the technical characteristics of 
the Black Cotton Soil using the marble dust and silica fume”. These technical characteristics or 
engineering properties of black cotton soil are low supporting capacity (load bearing capacity) 
and high swelling. Due to these properties when water is mixed with black cotton soil, its volume 
increases up to two to three times of its initial value approximates. This results in swelling which 
is followed by decreased bearing capacity of black cotton soil. When the soil  mple has lesser 
water content it results with generation of cracks. To ensure  fety of the stability of foundation 
and pavement from this imperfection in the stagnancy or robustness of foundation, some additive 

of marble dust is rich in CSA (Calcium - Silica - Alumina). CSA are supplement in stabilization 
of the soil. The black cotton soil was added with 0%, 2.5%, 5%, 7.5% and 10% of silica fume in 

followed with 0%, 2%, 4% and 6% of marble dust in soil  mple and total four  mple observations 
were recorded in its case also. The results indicated clearly that addition of silica fume results in 
reduction in plasticity index and liquid limit of the  mple. Plastic limit with increase in silica fume 
and the optimum water content also increased whereas reduction was noted for maximum dry unit 
weight values. Other properties like compressive shear strength, California Bearing Ratio (CBR), 
Swell and swell pressure also gets improved with u ge of silica fume. Hence silica fume is a suitable 
material to improve the soil properties. Addition of marble dust decreases plasticity index as well 
as liquid limit, along with decrease in an optimum moisture content and increment in maximum 
dry density. Hence addition of marble dust and silica fume add as appropriate supplements to 
enhance functioning of black cotton soil.

eq[; 'kCn % dkyh e`nk] ekcZy&MLV] flfydk ¶;we 
Key words: Black cotton soil, Marble Dust, Silica Fume

1- ifjp; %

lHkh lajpukvksa dk viuk Hkkj gksrk gS ftls os feêh esa 
LFkkukarfjr djrs g®A QkmaMs'ku ¼u°o½] lajpuk dk og 
fgLlk gksrk gS tks Hkkj ds lapj.k esa Hkwfedk fuHkkrk 
gSA blfy,] u°o] lajpuk esa lcls egRoiw.kZ Hkwfedk 
fuHkkrh gSA fuekZ.k dbZ izdkj ds gksrs g® & QqVikFk] 
jsy ykbu ] lhe V daØhV ekxZ vkfnA fdlh Hkh fuekZ.k 
esa fopkj dk lcls egRoiw.kZ fgLlk bldh feêh dh 
Hkkj èkkj.k djus dh {kerk gSA ,d izdkj dh feêh 
ftlesa [kjkc èkkj.k {kerk gksrh gS] ds ifj.kkeLo:i 
lajpuk esa Nfr gks ldrh gSA feêh tc Hkh ueh vkSj 
vknzZrk ds laidZ esa vkrh gS rks feêh ds vk;ru esa 
ifjorZu gksrk gSA blds vykok] feêh es ikuh dh 

vkiwfrZ ls fofHkUu ekSleh ifjorZu gksrs g®A mnkgj.k 
& o"kkZ] ck<+] xfeZ;ksa esa mPp ok"ihdj.k] lhoj ykbuksa 
esa fjlko vkfnA ;s lHkh] u°o vkSj QqVikFk dh fLFkfr 
es eq[; dkjd g®A bUgsa ØSfdax ;k czsfdax }kjk ns[kk 
tk ldrk gSA 

dkyh e`nk viuh lwtu ds dkj.k fLFkj u°o ds 
fy, mi;qDr ug° gSA dkyh e`nk esa jsr feykus ij] 
feêh dh lwtu dh fØ;k de gks tkrh gS] feêh dks 
vfèkd fLFkjrk iznku djrh gS] feêh dh ikjxE¸rk 
ifjorZu ds dkj.k feêh dh fLFkjrk esa lqèkkj djrh 
gSA1 m|ksxksa esa xSj&ck;ksfMxzsMscy vif'k"V cM+h ek=kk esa 
mRikfnr fd;k tkrk gS tks i;kZoj.k ds fy, gkfudkjd 
gSA bl vif'k"V dk mi;ksx fuekZ.k lkexzh esa fd;k 
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tk ldrk gS ;k buds }kjk fuekZ.k lkexzh ds xq.kksa 

esa dqN gn rd lqèkkj fd;k tk ldrk gS] fuekZ.k esa 

bl vif'k"V dk mi;ksx djds izkÑfrd lalkèkuksa ds 

nksgu dks de fd;k tk ldrk gS vkSj vif'k"V dh 

[kir ls i;kZoj.k dks cpk;k tk ldrk gS ysfdu bl 

vif'k"V ds ckjs esa mfpr vè;;u dh vko';drk 

gSA2 flfydk ¶;we dk mi;ksx ykbuj ds fuekZ.k esa 

,d fuekZ.k lkexzh ds :i esa fd;k tk ldrk gSA 

feêh esa flfydk ¶;we] ikjxE;rk vkSj lwtu ncko 

dks de djrk gS vkSj flfydk ¶;we laihM+u 'kfDr 

esa o`f) djrk gSA3 feêh ds xq.kksa esa lqèkkj] pkoy dh 

Hkwlh] jk[k] LySx] flfydk ¶;we tSls vif'k"V inkFkksZa 

dk mi;ksx djds fd;k tk ldrk gSA eq[; :i ls 

flfydk ¶;we dk mi;ksx feêh ds xq.kksa dks lqèkkjus 

ds fy, fd;k tk ldrk gSA4 vkS|ksfxd vif'k"V 

dk fuiVku ,d cM+h leL;k gSA m|ksxksa ls mRikfnr 

IykfLVd vif'k"V i;kZoj.k ij cqjk izHkko NksM+rk gSA 

fuekZ.k {ks=k esa fujarj fodkl lEesyu lalkèkuksa dh deh 

dh vksj tkrk gS ;g fuekZ.k mís'; ds fy, fodYi 

[kkstus dh vko';drk iSnk djrk gSA IykfLVd vif'k"V 

Qkbcj] pkoy dh Hkwlh] ikst+ksySfud lkexzh dh rjg 

dbZ vU; vif'k"V lkexzh feêh ds Hkw&rduhdh xq.kksa 

esa lqèkkj djus ds fy, feêh ds lkFk fefJr fd;k tk 

ldrk gSA ikst+ksySfud vif'k"V lkexzh [kjkc e`nk dks 

fuekZ.k ds fy, mi;qDr cukrk gS feêh esa Qkbcj dk 

mi;ksx eq[; :i ls rkdr esa o`f) djrk gS tcdh 

Qkbcj dh lhfer yackbZ ds mi;ksx dk lq>ko fn;k 

tkrk gSA yach yackbZ ds Qkbcj dk mi;ksx mi;qDr 

ug° gSA5 dkyh e`nk vR;fèkd laihfM+r feêh gS] vkSj 

blesa èkkj.k {kerk de gksrh gSA ,d [kuu vif'k"V 

ykSg v;Ld Vsfyax dks feêh dh fLFkjrk c<+kus ds fy, 

feêh ds lkFk feyk;k tk ldrk gS] ysfdu ykSg v;Ld 

Vsfyax dk mi;ksx vdsys LVscykbtj ds :i esa ug° 

fd;k tk ldrk gS] blds lkFk dqN vU; inkFkZ tksM+s 

tkus pkfg,A6 dkyh e`nk esa fLFkjhdj.k] lhe V vkSj 

flfydk ¶;we ds feJ.k dks tksM+us ij izkIr fd;k tk 

ldrk gS ;g feêh ds ekbØksLVªDpj dks l?ku cukrk 

gSA lhe V vkSj flfydk ¶;we ds feJ.k dk mi;ksx 

i;kZoj.k ds n`f"Vdks.k ls lLrk vkSj vPNk gSA7 [kjkc 

feêh Hkw&rduhdh xq.k] bathfu;fjax lajpukvksa ds fy, 

vPNk ug° gSA detksj ;k [kjkc feêh ls fuiVuk 

eqf'dy gks tkrk gS D;ksafd fMtkbu vofèk ls igys 

lajpuk foQy gks tkrh gS] blfy, vif'k"V tSls pwjk 

jk[k vkSj flfydk ¶;we dks [kjkc feêh ds xq.kksa esa 

lqèkkj ds fy, mi;ksx fd;k tk ldrk gS tks feêh 

dks fLFkjrk iznku djrs g®A8 ekcZy&MLV ,d vif'k"V 

gSA blesa pwus dh ek=kk vfèkd gksrh gSA feêh ds lkFk 

ekcZy&MLV dk mi;ksx feêh ds bathfu;fjax xq.kksa dks 

c<krk gS] ;g fuiVku dh leL;k dks Hkh gy djrk 

gSA9 [kjkc feêh dh fLFkjrk dks c<+kus ds fy,] vif'k"V 

ek=kk vaMs ds xksys dk ikmMj vkSj dkW;j Qkbcj dks 

mi;ksx esa fy;k tk ldrk gSA feêh ds xq.kksa esa ekewyh 

lqèkkj dks feêh ds lkFk vaMs ds xksys vkSj dkW;j Qkbcj 

ds feJ.k ij uksV fd;k tk ldrk gSA10 

dkyh e`nk dks jsxqj ds :i esa Hkh tkuk tkrk 

gSA bl izdkj dh fldqM+u ;qDr feêh dk izHkko igys 

Hkkjrh; jkT;ks es 70-3 ,e- gsDVs;j rd fjiksVZ fd;k 

x;k FkkA NÙkhlx<+ eè; izns'k lfgr dbZ Hkkjrh; 

jkT;ksa] esa igys ds vuqeku esa bldk izHkko yxHkx 

32-3» FkkA ekWUVeksfjyksukbV [kfut os g® tks dkyh 

e`nk dks foLrkj dk O;ogkj iznku djrs g®A fofHkUu 

m|ksx vif'k"V ty ;k la'ysf"kr ikuh dk fuiVku 

djuk t:jh g® tks ukxfjd {ks=k ls lacafèkr i;kZoj.k 

esa Hkkjh iznw"k.k dk dkj.k curs g®A feêh ds fLFkjhdj.k 

ds fy, vko';d oSdfYid lkexzh T;knkrj ¶ykbZ ,s'k 

LVksu MLV CykLV QuZsl LySx] pkoy dh Hkwlh jk[k vkSj 

vU; vkS|ksfxd vif'k"V g®A bu lkefxz;ksa esa ls ,d 

ekcZy&MLV gS tks mlh rjg ls laxejej ds iRFkj ds 

fo?kVu vkSj ikWfyf'kax }kjk izkIr dh tkrh gS flfydk 

¶ywe xSj&mi;ksx djus ;ksX; vkS|ksfxd ih<+h dk ,d 
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mnkgj.k gks ldrk gSA dSfY'k;e flfydkWu QsjksØksfe;e 

Qsjks eSXuhf'k;e Qsjkse®xuht tSls vU; flfydkWu feJ 

èkkrq Hkh flfydk ¶;we dh ewy lajpuk gks ldrh gSA 

bl vuqlaèkku ds fy, eq[; mís'; fLFkjhdj.k ls tqM+s 

O;ogk;Zrk vkadM+ksa dh iz;ksxkRed tkap djuk vkSj uje 

feêh dh feêh ds Hkw&bathfu;fjax lajpuk dks csgrj 

cukuk gSA ;g flfydk ¶;we ds lkFk&lkFk vko';d 

ek=kk esa mi;ksx dh tkus okyh ekcZy&MLV dh enn 

ls fd;k tkrk gSA ;g è;ku j[kuk egRoiw.kZ gS fd 

flfydk ¶;we vkSj ekcZy&MLV dh lgh ek=kk gh feêh 

fLFkjrk dh Hkfo";ok.kh djrh gSA

2- i)fr

tc bathfu;fjax lajpuk dh ckr vkrh gS rks dkyh e`nk 

esa [kjkc xq.k gksrs g®A tc leFkZu {kerk vkSj lwtu 

ij fopkj fd;k tkrk gS lqèkkj ds fcuk ;g bathfu;fjax 

fuekZ.k dk;ksZ ds fy, mi;ksx djus ;ksX; ug° gS] blfy, 

feJ.k inkFkZ ds ckjs esa è;ku nsuk egRoiw.kZ gS tks 

fufýr :i ls dkyh e`nk dh bathfu;fjax fo'ks"krkvksa 

dks c<+k ldrk gSA nks lkexzh g® tks bl Hkwfedk ds 

fy, lcls vPNh g®A muesa ls ,d flfydk ¶;we gS 

tks xSj&mi;ksx ;ksX; vkS|ksfxd ih<+h dk ,d mnkgj.k 

gSA nwljk ,d ekcZy&MLV gS] nksuksa m|ksxksa ds vif'k"V 

mRikn g®A lcls igys rktk feêh dk ijh{k.k fofHkUu 

izdkj ls dj fy;k tkrk gS tSls fd ,VjcxZ fyfeV~l 

VsLV ¼lq?kVîrk lwpdkad] lq?kVîrk lhek] rjy lhek½ 

fof'k"V xq#Rokd"kZ.k ds fy, ijh{k.k] la?kuu ijh{k.k] 

fMQj f'k;y Ýh Losy] dSfyQ+ksfuZ;k cs;fjax jsf'k;ks vkSj 

vlhfer laihM+u 'kfDr ijh{k.kA bu ijh{k.kksa dh enn 

ls xq.k & IykfLVd lhek] rjy lhek] IykfLVflVh baMs-

Dl] fof'k"V xq#Rokd"kZ.k] ueh ek=kk] vfèkdre 'kq"d 

?kuRo foHksnd eqDr lwtu] èkkj.k {kerk vkSj dkyh 

e`nk dh vlhfer laihM+u 'kfDr fuèkkZfjr dh tkrh 

gSA bu ijh{k.kksa ds vkèkkj ij] feêh ds bathfu;fjax 

xq.kksa dks fuèkkZfjr fd;k tk,xk tks fuekZ.k ds ifjizs{; 

ls egRoiw.kZ gS ;s ewY; feêh ds xq.kksa esa nks"k ds ckjs 
esa ,d fopkj nsrs g®A ckn esa] flfydk ¶;we vkSj 
ekcZy&MLV dks mijksDr m)`r fofHkUu ijh{k.kksa ds fy, 
vko';d izfr'kr esa tksM+k tkrk gSA 

mi;ksx dh tkus okyh ek=kk

dkyh e`nk ¼BCS½ & vè;;u ds fy, feêh ds uewuksa 

dh vko';drk gqbZ tks fd flejhrky & Mcjk] Xokfy;j 

¼eè; izns'k½ ls izkIr dh xbZ gSA feêh dks fo'kky 

lq?kVîrk ds O;ogkj dh feêh ds :i esa ns[kk x;k gS 

ftle sa gS ¼2-48½ vkSj 78-8» eghu ènk gSA dkyh ènk] 

lwtu xq.kksa vkSj mPp ladqpu ds fy, tkuh tkrh gSA 

;g dkyh e`nk Hkkjr ds eè; vkSj ifýeh Hkkxksa esa ikbZ 

tkrh gS tks gekjs ns'k ds dqy {ks=k ds yxHkx 20» 

ds vklikl gSA dkyh e`nk dukZVd vkSj rsyaxkuk ds 

dqN {ks=kksa esa Hkh ikbZ tkrh gSA lwtu ds dkj.k] dkyh 

e`nk dks ,d vPNh bathfu;fjax mi;qDr lkexzh ds :i 

esa ug° ekuk tkrk gS] blds lkFk gh dkyh e`nk] e`nk 

{ks=k esa vPNh rjg ls dke djus okyh] u°o LFkkfir 

djus ds fy, mI;qDr lkexzh cus blds fy;s vuqlaèkku 

fofèk;ksa }kjk dksf'k'k dh xbZ gSA ekcZy MLV ¼MD½ & 

dkyh e`nk ds lq?kkj eas mi;ksx dh tkus okyh lkexzh 

ekcZy MLV ¼,eMh½ gSA m|ksx ekcZy MLV esa cM+s dpjs 

dk mRiknu djrk gSA laxejej MLV ¼,eMh½ T;knkrj 

iRFkjksa dks dkVus vkSj pedkus ls feyrk gS] yxHkx 

20&25» laxejej vius dkVus vkSj ifj"dj.k ds 

nkSjku èkwy ds :i esa ifjofrZr gks tkrk gSA laxejej 

ds èkwy :ih vif'k"V dk fuiVku ,d cM+h leL;k 

gS] vkSj ;g i;kZoj.kh; leL;k ds dkj.kksa esa ls ,d 

gSA flfydk ¶;we ¼SF½ & flfydkWu vkSj QsjksflfydkWu 

ds feJ èkkrqvksa ds mRiknu ds nkSjku] flfydk ¶;we 

¼,l-,Q-½ ;k ekbØks&flfydk] bysfDVªd vksou esa 

dks;yk gksus okys mPp 'kq)rk okys DokV~tZ dks de 

djus ls ckn ds mRikn ds :i esa mRikfnr fd;k tkrk 

gSA bl vè;;u esa vkS|ksfxd vif'k"V flfydk ¶;we 
¼,l,Q½ dk mi;ksx gSA
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3- ifj.kke vkSj ppkZ

ekcZy&MLV dks eq[; :i ls 2»] 4» vkSj 6» ds 
izfr'kr vuqikr esa feyk;k vkSj ,d vyx izfr:i 
esa 2-5»] 5»] 7.5» vkSj 10» flfydk ¶;we dks 
feyk;k tkrk gS vkSj izR;sd izfr:i ds fy, ,d 
ijh{k.k fd;k tkrk gSA blfy, dqy feykdj ijh{k.k 
ds fy, 8 izfr:i g®] vlalkfèkr feêh ds 1] vkSj blesa 
fofHkUu jpukvksa ds 7 izfr:i feyk;k x, g®A feêh ds 
Hkw&rduhdh xq.kksa dks csgrj cukus ds fy, feêh es fl-
fydk ¶;we ¼,l,Q½ vkSj ekcZy&MLV¼,eMh½ ds izfr:i 
dks feyk;k x;k FkkA lcls igys] izfr:i dks 0» ,eMh 
vkSj 0» ,l,Q ek=kk ds fy, ,VjcxZ lhek ijh{k.k 
ds fy, ijh{k.k fd;k x;k Fkk] rjy lhek] lq?kVîrk 
lhek] vkSj lq?kVîrk lwpdkad izkIr fd;k x;k FkkA 
ckn esa ,eMh dk 2» izfr:i esa feyk;k tkrk gS vkSj 
ijh{k.k nksgjk;k tkrk gS flfydk ¶;we ds feJ.k ls 
rS;kj uewuksa ds ckn mnklhu jkf'k vkSj ijh{k.k fd;k 
x;k feêh ds uewuk esa ,eMh vkSj ,l,Q ek=kk dks 
c<+kus ij bathfu;fjax xq.kksa es lqèkkj ns[kk tkrk gSA 
vyx&vyx ek=kk ewY; ds fy, izR;sd ,l,Q vkSj 

,eMh ds fy, vyx&vyx izfr:i lkoèkkuhiwoZd rS;kj 
fd, tkus pkfg,A

blds ckn chlh,l ds fof'k"V xq#Rokd"kZ.k dks 
fuèkkZfjr djus ds fy, ijh{k.k fd;k x;k FkkA 0» 
,eMh vkSj ,l,Q ek=kk ds fy, fof'k"V xq#Rokd"kZ.k 
2-48 Fkk] ijh{k.k izfr:i ij ,eMh ds 2» feJ.k 
ij fof'k"V xq#Rokd"kZ.k dqN ewY; ls de gks tkrk gS 
vkSj mi;qDr ewY; izkIr djus ds fy, ,eMh dh 6» 
ek=kk rd ijh{k.k fd;k x;k FkkA mlds ckn fof'k"V 
xq#Rokd"kZ.k ijh{k.k 2-5» ,l,Q ek=kk ds lkFk fd;k 
x;k Fkk vkSj 10» rd c<+k;k x;k Fkk] ftl ij 
fof'k"V xq#Rokd"kZ.k dk ewY; 2-48 ls 2-41 rd de 
gks x;k Fkk tks vuqdwy gSA la?kuu ijh{k.k 2» ,eMh 
okys uewuksa vkSj 2-5» ,l,Q okys ,d vU; izfr:i 
ds lkFk fd;k x;k FkkA ,eMh dks 2» ls 4» rd 
c<+kus ij ueh dh ek=kk de gks tkrh gS ysfdu 6» 
ij ;g ekewyh o`f) fn[kkrh gS tcfd vfèkdre 'kq"d 
?kuRo ¼,eMhMh½ 0» ls 4» rd c<+ tkrk gS vkSj 
bls 6» rd c<+kus ij vfèkdre 4» ij izkIr gksrk 
gSA blh rjg fof'k"V xq#Rokd"kZ.k ijh{k.k fd;k x;k 
Fkk ftlesa dqN vfufýrrk ns[kh xbZ FkhA

rkfydk 1 % ekcZy&MLVds lkFk uewuksa dh fofHkUu lajpuk

uewuk la;kstu laf{kIr :i

BCS+0% MD B.C. feêh + ekcZy&MLV dk 0» BC0M
BCS+2% MD B.C. feêh + ekcZy&MLVdk 2» BC2M
BCS+4% MD B.C. feêh + ekcZy&MLV dk 4» BC4M
BCS+6% MD B.C. feêh + ekcZy&MLV dk 6» BC6M

rkfydk 2 % flfydk ¶;we ds lkFk uewuksa dh lajpuk

uewuk la;kstu laf{kIr :i

BCS+0%SF B.C. feêh + flfydk ¶;we dk 0» BC0S
BCS+2.5%SF B.C. feêh + flfydk ¶;we dk 2-5» BC2.5S
BCS+5%SF B.C. feêh + flfydk ¶;we dk 5» BC5S
BCS+7.5%SF B.C. feêh + flfydk ¶;we dk 7-5» BC7.5S
BCS+10%SF B.C. feêh + flfydk ¶;we dk 10» BC10S
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,eMhMh 5» ds fy, vfèkdre Fkk vkSj 10» 
ij de gks tkrk gSA Mh,Q,l ijh{k.k ,eMh ds 
lkFk feêh ds izfr:i ds fy, fd;k x;k FkkA 0» 
ekcZy&MLVij] DFS dk ewY; 47-05 Fkk vkSj 6» ij 
29-16 rd de gks x;k] mlh rjg flfydk ¶;we ds 
lkFk feêh ds fy, ijh{k.k fd;k x;kA DFS dk 0» 
ewY; 47-05 Fkk vkSj 10» ij DFS eku 15-17 rd 
igqap tkrk gSA ;g SF vkSj MD nksuksa ds fy, c<+rh 
ek=kk ij de gks jgk gS 

lhchvkj ijh{k.k fd;k x;k Fkk tks feêh dh 
èkkj.k {kerk dks fuèkkZfjr djus ds fy, lcls 
egRoiw.kZ ijh{k.k gSA ;g 2-5]5 feeh ds fy, fd;k 
x;k FkkA ;g ijh{k.k ,eMh vkSj ,l,Q nksuksa ds 
fy, Hkh fd;k x;k Fkk izfr:i esa ,eMh ek=kk 2» ls 
6» rd yh xbZ vkSj izfr:i esa ,l,Q ek=kk 2-5» 
ls 10» rd yh xbZA ,eMh ds 4» ij izkIr èkkj.k 
{kerk dk vfèkdre ewY; feykA 2-5» SF ds fy, 
èkkj.k {kerkdk ewY; 2-45 gS vkSj 10» ds fy, ;g 

3-94 rd igqaprk gSA fo'ys"k.k ds fy, ,d xzkQ+ 
IykWV fd;k x;k gSA var esa ;wlh,l ijh{k.k fd;k 
x;k Fkk] ;wlh,l ds ,eMh ewY; ds ekeys esa 0» ls 
4» rd vfèkdre 4» rd c<+ tkrk gS] fQj de 
gksuk 'kq: gks tkrk gSA vkSj ;wlh,l ds ,l,Q ewY; 
ds ekeys esa ek=kk esa o`f) ds lkFk c<+rk tkrk gSA 
0» ij UCS eku 130 gS tks 10» ij 210 rd c<+ 
tkrk gSA blfy,] ijh{k.k ifj.kkeksa ds vkèkkj ij ,d 
rqyukRed vè;;u fd;k tkrk gS vkSj ifj.kke izkIr 
fd;k tkrk gS tks u°o ds fy, mi;ksxh gSA

d- ,VjcxZ ¼Atterberg½ lhek ijh{k.k ifj.kke

ekcZy&MLV vkSj flfydk ¶;we dh o`f) ds lkFk] ;g 
ns[kk x;k fd rjy lhek vkSj lq?kVîrk lwpdkad esa 
deh vkbZ gSA ;g bafxr djrk gS fd ekcZy&MLVvkSj 
flfydk ¶;we feêh ds d.kksa ds fy, ,d vPNk ckbaMj 
gSA rjy lhek vkSj lq?kVîrk lhek IS 2720 IV ¼1970½ 
ds fn'kkfunZs'kksa ds vuqlkj dh xbZ FkhA 

rkfydk 3 % ,VjcxZ lhek & ekcZy&MLV ds lkFk dkyh dikl feêh

ijh{k.k ¼»½ BC0M BC2M BC4M BC6M
uewuk S1 S2 S1 S2 S1 S2 S1 S2
rjy lhek ¼,y-,y-½ 52 54 50 51 48 47 45 44
IykfLVd lhek ¼P.L.½ 28 26 27 25 26 24 25 23
lq?kVîrk lwpdkad ¼P.I.½ 24 28 23 26 22 23 20 21
 

rkfydk 4 % ,VjcxZ lhek & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{k.k BC0S BC2.5S BC5S BC7.5S BC10S

uewuk S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
rjy lhek ¼LL½ 52 54 52 53 49 49 46 45 42 43
lq?kVîrk lhek ¼PL½ 28 26 27 27 26 27 24 24 21 23
lq?kVîrk lwpdkad ¼ihvkbZ½ 24 28 24 26 23 22 22 21 21 20
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[k- fof'k"V xq#Rokd"kZ.k

,eMh vkSj ,l,Q ek=kk dh c<+h gqbZ lajpuk feêh ds fof'k"V xq#Rokd"kZ.k dks de djrh gSA ekcZy&MLV ek=kk 
esa o`f) ds lkFk] fof'k"V xq#Rokd"kZ.k de gks jgh gSA blh rjg flfydk ¶;we esa o`f) fof'k"V xq#Rokd"kZ.k 
de gks jgk gSA

rkfydk 5 % fof'k"V xq#Rokd"kZ.k & ekcZy&MLVds lkFk dkyh dikl feêh

ijh{kk BC0M BC2M BC4M BC6M

uewuk 1 ds fy, G 2-48 2-47 2-45 2-42
uewuk 2 ds fy, G 2-49 2-48 2-44 2-43

rkfydk 6 % fof'k"V xq#Rokd"kZ.k & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{kk BC0S BC2.5S BC5S BC7.5S BC10S

uewuk 1 ds fy, G 2-48 2-47 2-43 2-42 2-41
uewuk 2 ds fy, G 2-49 2-46 2-44 2-42 2-40

x- la?kuu ijh{k.k

la?kuu ijh{k.k esa ,eMh dks c<+kus ij vks,elh de gks jgk gS vkSj ,eMhMh c<+ jgk gS vkSj 4» ,eMh esa 
vR;fèkd gks tkrh gS] chlh,l esa ,l,Q esa o`f) vks,elh c<+ tkrh gS vkSj ,eMhMh de gks tkrh gSA ;g 
ijh{k.k IS 2720 VI ¼1974½ esa fn, x, fn'kkfunZs'kksa dk ikyu djds fd;k x;k FkkA

rkfydk 7 % vks,elh vkSj ,eMhMh & ekcZy&MLVds lkFk dkyh dikl feêh

ijh{k.k ¼»½ BC0M  BC2M  BC4M  BC6M

uewuk S1 S2 S1 S2 S1 S2 S1 S2
ueh ek=kk ¼OMC½ 16 17 15 16 13 15 14 16
MDD 1-64 1-67 1-70 1-71 1-82 1-79 1-75 1-76

rkfydk 8 % vks,elh vkSj ,eMhMh & flfydk ¶;we ds lkFk dkyh dikl feêh

ijh{k.k BC0S  BC2.5S  BC5S  BC7.5S BC10S

uewuk S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
ueh ek=kk ¼OMC½ 16 17 19 20 18 18 20 21 21 22
MDD 1-64 1-67 1-56 158 1-62 1-61 1-60 1-58 1-58 1-57

?k- vodfyr lwtu ¼Differential Free Swell½

,eMh vkSj ,l,Q nksuksa ds izfr'kr esa o`f) djus ls Mh,Q,l esa deh vkbZ gSA
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rkfydk 9 % DFS - ekcZy&MLVds lkFk dkyh dikl feêh

ijh{k.k ¼»½ BC0M BC2M BC4M BC6M

uewuk 1 ds fy, DFS 47-05 41-23 38-01 29-16
uewuk 2 ds fy, DFS 51-10 47-45 34-89 27-41

rkfydk 10 % DFS & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{k.k ¼»½ BC0S BC2.5S BC5S BC7.5S BC10S

uewuk 1 ds fy, DFS 47-05 32-82 25-03 20-62 15-17
uewuk 2 ds fy, DFS 51-10 41-22 28-41 19-39 14-86

³- California Bearing Ratio Test ¼lh-ch-vkj-½ 

,eMh dh ek=kk dks c<+kus esa lhchvkj c<+ jgk gS vkSj 4» ij vPNk gS vkSj BCS esa SFK ds mi;ksx djus ls 
lhchvkj ewY; esa o`f) gqbZ gSA ;g ijh{k.k vkbZ,l 2720 XVI ¼1979½ ds fn'kkfunZs'kksa ds vuqlkj fd;k x;k FkkA

rkfydk 11 % lhchvkj ¼CBR½ & ekcZy&MLV ds lkFk dkyh dikl feêh

ijh{k.k BC0M  BC2M  BC4M  BC6M

uewuk S1 S2 S1 S2 S1 S2 S1 S2
2.5mm 2.27 2.36 2.685 3.11 4.624 4.88 3.84 4.22
5mm 2.12 2.29 2.37 2.98 4.425 4.75 3.75 3.89
CBR (%) 2.27 2.36 2.685 3.11 4.624 4.91 3.84 4.22

rkfydk 12 % lhchvkj ¼CBR½ & flfydk ¶;we ds lkFk dkyh dikl feêh

ijh{k.k BC0S BC2.5S BC5S BC7.5S BC10S

S1 CBR (%) 2.27 2.451 2.897 2.92 3.947
S2 CBR (%) 2.36 2.514 2.92 3.217 3.85

p- vkcfèkr laihM+u 'kfDr ¼ ½ 

,e-Mh- izfr'kr esa o`f) gqbZ gS] ftlls ;wlh,l c<+ jgk gS vkSj ,e.Mh- ewY; ds 4» ij ;g vf?kdre gS] vkSj 
chlh,l esa ,l,Q esa o`f) Hkh izfr'kr c<+ jgh gSA

rkfydk 13 % UCS & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{kk UCS (kN/m2) BC0M BC2M BC4M BC6M

uewuk 1 130 140 190 165
uewuk 2 135 150 195 180
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4- fu"d"kZ 
bl vè;;u esa igys feêh dks ekcZy MLV ds fofHkUu 
izfr'kr es fefJr fd;k tkrk gS vkSj fQj flfydk ¶;we 
dh ek=kk ds lkFk fefJr fd;k tkrk gS] ,VjcxZ dh 
lhek ijh{k.k lsVvi es nksuksa ¼ekcZy&MLV vkSj flfydk 
¶;we½ dh rjy lhek esa deh vkSj nksuksa dh lq?kVîrk 
lwpdkad esa o`f)] ek=kk dh o`f) ds lkFk ns[kk x;k 
gSA fof'k"V xq#Rokd"kZ.k] ,e-Mh- vkSj ,l-,Q- izfr'kr 
esa o`f) ds lkFk de gks tkrk gSA ekcZy&MLV vkSj 
flfydk ¶;we feêh ds la?kuu ds ekinaMksa dks cny nsrk 
gS] ekcZy&MLV esa 'kq) vfèkdre 'kq"d ?kuRo c<+ jgk 
gS vkSj b"Vre ueh ek=kk de gks tkrh gSA flfydk 
¶;we esa vfèkdre 'kq"d ?kuRo gS tks flfydk ¶;we 
dh ek=kk ds ds lkFk de gks tkrk gS vkSj b"Vre ueh 
ek=kk flfydk ¶;we dh ek=kk dh o`f) ds lkFk ek=kk esa 
c<+ tkrh gSA vfèkdre 'kq"d ?kuRo ,e-Mh- ek=kk ds 
4» vkSj ,l-,Q- ek=kk ds 5» ds fy, vius mPpre 
ewY; ij gSA ,l-,Q- vkSj ,e-Mh- ek=kk izfr'kr esa 
c<+us ds lkFk DFS de gks jgh gSA lhchvkj ijh{k.k 
ewY; nksuksa flfydk ¶;we vkSj ekcZy MLV esa c<+ jgk 
gSA lhchvkj vuqikr ekcZy&MLV ds 4» ij vfèkdre 
FkkA flfydk ¶;we vkSj ekdZy MLV dh o`f) ds lkFk 
;w-lh-,l- c<+ jgk gSA UCS Hkh 4» ,e-Mh- ds fy;s 
vfèkdre Fkk fQj de gksus yxkA

fp=k 1 % ekcZy&MLV ds lkFk lhchvkj VsLV

fp=k 2 % ekcZy&MLV ds 

lkFk ;wlh,l VsLVlllkFkFkFkFkFkFkkkk ; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; wlllwllllh,h,hh,hh,h,h,hh,h,,,,,,,,,,,,,,,,,,,,,,,,l lllllll lllll lllllllllllllllllll lll lll lll lllll VsVssssVsVsVsVsVsVsVsVsVsVVVVVVLV

fp=k 3 % flfydk ¶;we ds lkFk lh

chvkj VsLVchchchhhchchhhhhvkvkvkvkkvvvvkvkkkkkvkvvvvkvvvvvvkkvvvvvvvv j jjjjjjjjjjjjjjjj VsVVVVVVVVLVLVLVVVVVVVVVVLVLVLVVLVVLLLLVLVLLLLLLLLVLLLLLLV

fp=k 4 % flfydk ¶;we ds lkFk ;wlh,l ijh{k.k

rkfydk 14 % UCS & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{kk UCS (kN/m2) BC0S BC2.5S BC5S BC7.5S BC10S

uewuk 1 130 145 180 195 210
uewuk 2 135 140 190 205 235
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fganh 'kCnkoyh rkfydk %

Black Cotton Soil dkyh e`nk
Bearing capacity èkkj.k {kerk
Compaction Test la?kuu ijh{k.k
Compressive Shear
Strength laihM+u vi:i.k lkeF;Z
Differential Free Swell vodfyr lwtu
Maximum Dry Unit vfèkdre 'kq"d bdkbZ 
Weight otu
Optimum Water Content b"Vre ikuh dh ek=kk
Plastic Limit lq?kVîrk lhek
Plasticity Index lq?kVîrk lwpdkad

fof'k"V xq#Rokd"kZ.k
Swelling lwtu

Strength vkcfèkr laihM+u 'kfDr
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lkjka'k

fctyh dh [kkst euq"; dh lcls cM+h miyfCèk;ksa esa ls ,d gSA vkt ds le; esa tc lH;rk dh egku izxfr 
gks jgh gS] ÅtkZ lrr fodkl dh dqath gSA ;g ?kjsyw thou] Ñf"k] m|ksx] lapkj vkSj ifjogu tSlh vfèkdka'k 
xfrfofèk;ksa ds fy, vifjgk;Z gSA fctyh ÅtkZ dk ,d f}rh;d òksr gS] tks ydM+h] izkÑfrd xSl] vkSj ijek.kq 
ÅtkZ tSls vU; izkFkfed izkÑfrd òksrksa ds :ikarj.k ls izkIr gksrh gS] tks gkfudkjd xSlksa ds mRltZu ;k dpjs 
ds mRiknu ds ekè;e ls i;kZoj.k dks iznwf"kr dj jgs g®A blfy,] lkSj] iou] iufctyh vkSj Hkwrkih; ÅtkZ tSlh 
uohdj.kh; vkSj xSj&ikjaifjd ÅtkZ& òksrksa ds mi;ksx esa o`f) gqbZ gSA izLrqr ifj;kstuk esa fo'ks"k :i ls fMt+kbu 
dh xbZ LihM czsdj O;oLFkk ds Åij ls okguksa dks xqt+kj djds xSj&ikjaifjd fofèk ds :i esa fctyh dk mRiUu 
fd;k x;k gSA fctyh mRiknu dh bl fofèk esa fdlh fuos'kh 'kfDr dh vko';drk ug° gSA bl i;kZoj.k&fe=k 
ifj;kstuk esa ;LihM czsdj ds LFkku ij½ jksyj] nkarsnkj ifg,] csYV] ¶ykbZOghy] cs;fjax] Mk;useks vkSj dqN ,d 
nwljs ds laidZ esa xfr{kE; fo|qr ?kVd tSls ljy Mªkbo ra=k vkfn 'kkfey g®A ikjaifjd LihM czsdj ds foijhr] 
czsdj dk fMt+kbu bl rjg ls LFkkfir fd;k x;k gS fd blls fctyh iSnk djus esa l{ke bysDVªks&dkbusfVd 
ikoj tujsVj fufeZr gks] fQj ftldk mi;ksx LVªhV ,ybZMh ykbV] lM+dksa ij lkbu cksMZ] jktekxksZa ij Vksy cwFkksa 
ds ikl vkSj jktekxZ ds ikl ds xkaoksa esa] fctyh ls pyus okys okguksa dh pkftZax vkfn esa fd;k tk ldsxkAA

viuh bl ifj;kstuk esa ge fctyh mRiknu ds ,sls xSj&ikjaifjd i;kZoj.k&vkfFkZd n`f"V ls mi;qDr rjhdksa 
ij ppkZ dj jgs g® tks fcuk i;kZoj.k dks iznwf"kr fd, cM+h ek=kk esa fo|qr ÅtkZ mRiUu djus esa l{ke lkfcr 
gks ldrs g®A LihM czsdj esa tM+s jksyj ra=k ds ekè;e ls ÅtkZ mRiknu dk izn'kZu fd;k tk,xkA ;gk¡ ;kaf=kd 
ÅtkZ dks fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA

mlh ds fy, ydM+h dk ,d izksVksVkbi fodflr djds mldk vè;;u fd;k x;k gSA vè;;u izksVksVkbi 
ds xq.k nks"kksa dh leh{kk djus ds fy, fd;k x;k gSA jksylZ esa fctyh mRiknu ds fy, psu Mªkbo vkSj nk¡rsnkj 
ifg;ksa dk ra=k fu;ksftr fd;k x;k gSA 

Abstract

The discovery of electricity is one of the greatest achievements of man. Nowadays, when a great 
progress of civilization is taking place, energy is the key to sustainable development. It is indispen-
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ble to most activities such as domestic life, agriculture, industry, communication and transport. 
Electricity is a secondary source of energy, obtained by conversion of primary sources such as 
wood, natural gas, nuclear power and other natural sources which is polluting the environment 
through emissions of harmful gases or through generation of waste materials. Therefore, there is 
a rise in the use of renewable and non-conventional sources of energy such as solar, wind, hydro 
and geothermal energy. In this project electricity is being generated as non–conventional method 
by simply passing the vehicles on to specially designed speed breaker set up. This method of 
electricity needs no input power. This eco–friendly project consists of simple drive mechanism 

interfaced electrical components. Unlike conventional speed breakers, the design of breaker will 
be set up in a manner to produce electro–kinetic power generator capable of generating electricity 
which can then be used in street LED lights, sign board on the roads, charging of electrically 
operated vehicles near toll booths on highways and in villages near highway. In our project we 
are discussing non-conventional eco-economical ways of generating electricity which can prove 
to be able to generate large amounts of electrical energy without polluting the environment. 
Energy generation through roller mechanism embedded in speed breaker will be demonstrated. 
The mechanical energy is being converted to electrical energy. A wooden prototype for the  me is 
developed and studied. A study is done to review the strong and weak points of the prototype. The 
Chain drive and sprockets mechanism has been employed for generation of electricity in the rollers.

Key words: 
power generation,Teakwood, frictionless.

egRoiw.kZ 'kCn % i;kZoj.k&vkfFkZd] i;kZoj.k&fe=k] nk¡rsnkj ifg;k] xfrikyd pDdk] xSj&ikjaifjd] oS|qr&xfrd] 
'kfDr mRiknu] lkxkSu dh ydM+hA

1- ifjp;

^LekVZ flVht* ds bl ;qx esa uokpkjh] i;kZoj.k&vkfFkZd 
izkS|ksfxfd;ksa dk mi;ksx djds fctyh mRiknu dh ekax 
dh tk jgh gSA bl fn'kk esa lkSj iSuy] iou VckZbu 
vkfn dk mi;ksx fctyh ds mRiknu esa izeq[k Hkwfedk 
fuHkkrk gS vkSj ge  gfjr Hkou cukus esa enn djrk 
gSA fctyh dh c<+rh ekax dks dqN gn rd iwjk djus 
ds fy, ;s xSj iznw"k.kdkjh vkSj i;kZoj.k ds vuqdwy 
lekèkku g®A c<+rh vkcknh ds lkFk fctyh dk mi;ksx 
Hkh c<+ jgk gSA ysfdu ge tkurs g® fd fctyh iSnk 
djus ds fy, lalkèku lhfer g® vkSj blls ÅtkZ ladV 
iSnk gqvk gSA bl ifjn`'; ds rgr] ge  nSfud thou esa 
mi;ksx dh tkus okyh phtksa ls i;kZoj.k laj{kh fctyh 
mRiUu djus dh fofèk;ksa dk irk yxkus dh t:jr gSA 

2- lacafèkr dke

LihM czsdj dk mi;ksx djds fctyh mRiknu ij 'kk;n 
gh dksbZ lkfgR; miyCèk gS] gkykafd] lokZfèkd lkekU; 

vfHkxe bu izLrkfor iz.kkfy;ksa esa ns[ks tk ldrs g®A[1-
6] LihM czsdjksa ;k lM+d ij yxs jksylZ ds lkFk pyus 
okys okguksa dh xfrt ÅtkZ ls fo|qr ÅtkZ ds mRiknu 
ds ckjs esa lkfgR; esa dqN lanHkZ g®A[1-2]

2002 esa] j®i dk vkfo"dkj] ,d bysfDVªdy vkSj 
eSdsfudy bathfu;j ihVj áwtsl }kjk fd;k x;k Fkk 
tks gkbZos ,uthZ flLVEl fyfeVsM esa dk;Zjr FkkA daiuh 
us nkok fd;k fd lkekU; ;krk;kr ifjfLFkfr;ksa esa] 
midj.k 30Kw fctyh dk mRiknu djsxkA áwtsl u  
nkok fd;k fd 10 j®i ,d iou Vjckbu ds leku 
'kfDr mRiUu dj ldrs g®A

LihM czsdjksa dk mi;ksx djds fctyh iSnk djus 
ds fy, fofHkUu izdkj ds ra=kksa dk mi;ksx fd;k tkrk 
gSA gky gh esa xfrHkatd mHkkjksa ds ekè;e ls okguksa 
dh xfrt ÅtkZ ds nksgu gsrq iz;kl fd, x, g® vkSj 
ekWMy lq>k, x, g® rFkk mudk ijh{k.k fd;k x;k gSA 
lqèkkj izØe esa fofHkUu ys[kdksa [7-10] }kjk jSd vkSj 
fifu;u ;qfDr dk mi;ksx fd;k tk jgk gS ftlesa LihM 
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czsdj dh ikjLifjd xfr dks jksVjh xfr esa ifjofrZr 

fd;k tkrk gSA bl fØ;kfofèk esa jSd dk 'kh"kZ Hkkx 

LihM czsdj ls tqM+k gksrk gS vkSj fupyk fgLlk fifu;u 

ls tqM+k gksrk gSA tc okgu LihM czsdj ds Åij ls 

xqtjrk gS rks jSd uhps dh fn'kk esa pyrk gS tks cnys 

esa fifu;u dks nf{k.kkorZ fn'kk esa ?kqekrk gSA fifu;u 

dh èkqjh 'kk¶V ij yxs nk¡rsnkj ifg;ksa dh O;oLFkk ds 

lkFk ;qfXer jgrh gSA tc 'kfDr cM+s nk¡rsnkj ifg;s ls 

NksVs nkarsnkj ifg, dks gLrkarfjr gksrh gS rks cM+s ifg;s 

dh xfr dh rqyuk esa NksVs ifg;s dh xfr dbZ xquk 

c<+ tkrh gSA NksVk nk¡rsnkj ifg;k 'kk¶+V dks ?kwekrk gS 

rks fx;j vl cyh ds ekè;e ls bl O;oLFkk ls tqM+h 

eksVj dh 'kk¶V ?kweus yxrh gSA 

LihM czsdj ls fctyh iSnk djus ds fy, rjg&rjg 

ds rkSj&rjhd+s viuk] x, ysfdu fdlh u fdlh rjg 

ls gj rjhd+s dh viuh lhek,¡ Fk°A ,;j fiLVu ra=k 

fiNys lc rjhdksa dh rqyuk esa ,d vyx rjg dh 

vR;ar n{k O;oLFkk gSA bl O;oLFkk esa tc okgu ¼yksM½ 

ofØr èkkrq dh 'khV ;kuh xqacn ds Åij ls xqtjrk gS 

rks Hkkj ds dkj.k ;g uhps pyk tkrk gSA ok;q laihMd 

fiLVu ¼vkSj bl ds lkFk tqM+s LihM&czsdj xqacn½ dh 

ckjEckj Åij vkSj uhps dh xfr ls O;oLFkk ds fuos'kh 

vkSj fudklh pj.kksa dk pØ pyrk gS ftlls fo|qr 

tfu=k dk 'kk¶V yxkrkj ?kweus yxrk gSA

vafdrk vkSj ehuw ckyk us Hkh vius 'kksèki=k 

^Power Generation from Speed-Breaker*  e s a  

fo|qrxfrdh vkèkkfjr ekWMyksa dk lq>ko fn;k gS [7] 

ysfdu u dsoy bls cukuk egaxk gS] cfYd blesa 

tfVy x.kuk,a Hkh 'kkfey gksrh g® vkSj bls cM+s iSekus 

ij vklkuh ls mi;ksx esa ug° yk;k tk ldrk gSA 

rksrkjke [8] ,d IysVQkeZ IysV dk mi;ksx djrk gS 

ftls ,d Åij mBs gq, ry ij bl izdkj >qdk dj 

j[kk tkrk gS fd blds Åijls gksdj okgu xqtj ld A 

;g flLVe rc rd dke ug° djsxk tc rd dksbZ 

okgu lM+d ekxZ ls ug° xqtjrkA ih;w"k vkSj muds 

lg;ksxh fo|qr tuu ds fy, ydM+h ds cDls esa yxs 

pkj jksyjksa ds ,d ekWMy dh ppkZ djrs g® [9]A jksyj 

O;oLFkk dk vè;;u dqN vU; ys[kdksa }kjk Hkh fd;k 

x;k gS ftlesa yksgs dk jksyj ,d ydM+h ds j®i ij 

yxk;k tkrk gS ftl ij gksdj tc dksbZ okgu xqtjrk 

gS rks mlds dkj.k jksyj blds Åij ls xqtjus okys 

okgu dh xfr dh fn'kk esa ?kwerk gSA [10]

bl ifj;kstuk esa dsoy fo'ks"k :i ls fMt+kbu 

dh xbZ lagr LihM czsdj O;oLFkk ds Åij ls okgu 

xqt+kj dj xSj&ikjaifjd fofèk ds :i esa fctyh mRiUu 

dh tkrh gSA bl fo|qr tuu fofèk esa fdlh fuos'kh 

'kfDr dh vko';drk ug° gksrh gSA bl i;kZoj.k ds 

vuqdwy ifj;kstuk esa ¼LihM czsdj ds LFkku ij½] dqN 

lkèkkj.k okgd ;qfDr;k¡ tSls jksyj] nkarsnkj ifg;s] 

csYV] ¶ykbZOghy] fc;fjaXl] Mk;useks vkSj dqN ijLij 

,d nwljs ds laidZ esa j[ks fo|qr ?kVd vkfn 'kkfey 

g®A ikjaifjd LihM czsdjksa ds foijhr bl ifj;kstuk esa 

czsdj dk fMtkbu bl <ax ls LFkkfir fd;k x;k gS 

fd fo|qr tuu&{ke oS|qr&xfrd 'kfDr tfu=k fufeZr 

gks lds vkSj fQj budk bLrseky LVªhV ,ybZMh ykbVksa] 

lM+dksa ij yxs lkbu cksMks±] gkbZos ij Vksy cwFkksa ds ikl 

fctyh ls pyus okys okguksa dh pkft±x rFkk jktekxks± 

ds ikl ds xkaoksa vkfn esa fd;k tk ldrk gSA 

3- izLrkfor dk;Z

viuh bl ifj;kstuk esa ge fo|qr ÅtkZ mRiUu djus 
esa l{ke mRiknu ds xSj&ikjaifjd i;kZoj.k&fdQ+k;rh 
rjhdksa ij ppkZ dj jgs gS] ,sls rjhd+s] tks fcuk 
i;kZoj.k dks iznwf"kr fd, cM+h ek=kk esa fctyh ds 
mRiknu es lgk;d lkfcr gks ldrs g®A LihM& czsdjksa 
esa yxs jksyj ra=k ds ekè;e ls ÅtkZ mRiknu dk izn'kZu 
fd;k tk,xkA blesa  ;kaf=kd ÅtkZ dks fo|qr ÅtkZ esa 
ifjofrZr fd;k tk jgk gSA ml ds fy, ydM+h dk 
,d izksVksVkbi fodflr djds mldk vè;;u fd;k 
x;k gS rkfd bldh [kkfe;ksa vkSj [kwfc;ksa dks le> 
dj blesa lqèkkj fd;k tk ldsA 
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4- dk;Ziz.kkyh rduhd

iz;ksx dh LFkkiuk esa mi;ksx dh tkus okyh dk;Z& 
iz.kkyh uhps nh xbZ gSµ
 1- ;g O;oLFkk ml VªSd ij LFkkfir dh tk,xh 

tgka okguksa dh cgqr vfèkd vkoktkgh gksrh gS 
tks gekjh O;oLFkk dks mfpr rjhds ls lapkfyr 
djus ds fy, vkn'kZ fLFkfr gSA

izLrkfor ekWMy

VªSd@LihM czsdj ¼xfrt ÅtkZkkkkk tfu=kkkkkk cSVjh

ykbV cYc] ia[ks] pkftZax vkfn 
bUoVZj 

5- jksyj dh LFkkiuk vkSj lapkyu fo'ks"krk,¡

bl ekWMy esa] nks frjNs IykbZoqM IysVQkeksZa ds chp 
,d jksyj bl rjg fQV fd;k tkrk gS fd bldk 
dqN fgLlk IykbZoqM IysVQkeksZa dh ÅapkbZ ls FkksM+k Åij 
jgs rkfd tc dksbZ okgu jksyj ds Åij ls xqtjs rks 
;g viuh èkqjh ij ?kwesA jksyj dk ?k"kZ.k de djus 
ds fy, ?k"kZ.k&jksèkh ckWy cs;fjax dh enn ls IykbZoqM 
IysVQkeksZa ds chp esa fQV fd;k tkrk gSA;gka IykbZoqM 
dk mi;ksx gekjs ekWMy dks iksVZscy cukus ds fy, 

fd;k x;k gSA jksyj 'kk¶V ds ,d Nksj ls ,d nk¡rsnkj 

ifg;k ¼LizksdsV½ tqM+k gksrk gS tks fQj ,d vU; NksVs 

LizksdsV ls tqM+k gksrk gSA NksVk LizksdsV ,d psu Mªkbo 

ra=k }kjk ,d tujsVj ¼Mk;useks½ ds 'kk¶V ij tqM+k gksrk 

gSA vc lexz ifjn`'; ;g gS fd tc Hkh dksbZ okgu 

jksyj ds Åij ls xqtjrk gS] rks ;g mls ,d cy& 

vk?kw.kZ ¼Torque½ iznku djrk gS ftlds dkj.k jksyj 

?kwerk gS vkSj lkFk gh mlls tqM+h 'kk¶V Hkh leku dks.

kh; osx ls ?kwerh gSA ;g 'kk¶V ?k"kZ.k fojksèkh ch;fjaxksa 

ds ekè;e ls pkyd LizksdsV ls tqM+h gksrh gSA jksyj dh 

xfr vkSj cy&vk?kw.kZ pkyd LizksdsV dks LFkkukarfjr fd, 

tkrs g® tks fQj vkxs psu dks [k°p dj bUgsa ¼pkyd 

LizksdsV dh rqyuk esa de nkarksa okys vkSj de O;kl 

ds½ pkfyr LizksdsV dks LFkkukarfjr djrk gSA pkfyr 

LizksdsV ds NksVs vkdkj ds dkj.k] ;g pky vkSj nkarksa ds 

vuqikr dks lEc) djus okys lw=k ds vuqlkj mPprj 

dks.kh;&osx ls ?kwerk gS ;g pkfyr LizksdsV Mk;useks ds 

'kk¶V ls tqM+k gksrk gS blfy, og Hkh ?kweus yxrk gS 

vkSj ;kaf=kd ÅtkZ fo|qr ÅtkZ esa ifjofrZr gks tkrh gS 

ftls laxzghr fd;k tkrk gS vkSj ckn esa vU; mís';ksa 

ds fy, mi;ksx esa yk;k tk ldrk gSA blds vykok 

geus jksyj dh èkqjh ds lekukarj jksyj dh lrg ij 

irys [kkaps iznku fd, g® rkfd okguksa ds Vk;jksa vkSj 

jksyj ds chp i;kZIr ?k"kZ.k iznku fd;k tk ldsA bl 

izdkj dh O;oLFkk jksyj dh jksfyax xfr dks c<+kus esa 

enn djrh gSA uhps fn, x, fp=k 1 o 2 esa ydM+h 

ds jksyj ds lkFk fMtkbu fd;k x;k izksVksVkbi vkSj 
mldk ukekafdr vkjs[k n'kkZ;k x;k gSA 

fp=k&1 % ydM+h ds jksyj dk izksVksVkbi

jksyj

fctyh ds mRiknu ds fy, xSj&ikjaifjd rduhd 
dk izksVksVkbi
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fp=k&2 % jksykj dk ukekafdr

6- ifj.kke

fp=k 1 vkSj 2 esa fn[kk, vuqlkj ,d iz;ksxkRed 
O;oLFkk lajfpr dh x;hA tSls gh okgu j®i ds Åij 
ls xqtjrk gS] okgu ds Vk;jksa vkSj jksyj ds chp ,d 
lrgh laidZ gksrk gSA fp=k 3 esa n'kkZ, vuqlkj jksyj 
ij cus vlefer ¼;kfu] pj eksVkbZ ds½ [kkapksa vkSj 
pyrs okgu ds ifg;ksa ds chp yxus okyk ?k"kZ.k jksyj 
dks ?kqekus ds fy, vko';d cy iznku djrk gSA blh 
cy dk vk?kw.kZ vkxs jksVj dks Mk;useks esa ?kqekrk gS 
vkSj fctyh iSnk djrk gSA

fp=k&3 % jksyj ij cus vlefer [kkaps

geus ydM+h ds jk syj dk fuekZ.k fd;k gS 
vkSj jksyj ds lapkyu ds fo'ys"k.k ls fuEufyf[kr 
ifj.kke izkIr gq,µ

1- ydM+h ¼VhdoqM½ dk jksyj izksVksVkbi

tSls gh okgu] fo'ks"k :i ls ckbd] j®i ds Åij ls 
xqtjrk gS] lkeus ds ifg, ds Vk;j vkSj jksyj nksuksa 
ds chp dh lrg ds laidZ ls ?k"kZ.k cy iSnk gksrk gS 
ftlls jksyj ?kweus yxrk gSA ;gk¡ vki ,d jkspd ckr 
ij è;ku nhft, vkSj og ;g fd vkxs dk ifg;k dsoy 

jksyj esa FkksM+h lh gypy iSnk djrk gS ;kuh ;g dsoy 
tM+Ro dks nwj djus esa enn djrk gS tcfd fiNyk 
ifg;k jksyj dks rst+h ls ?kqekrk gSA bldk eryc gS 
fd ,d ckj 12-4 bap f=kT;k dk fiNyk ifg;k ,d 
cy&vk?kw.kZ t iznku djrk gS rks ¼csyukdkj½ jksyj 
ckbd ds fiNys ifg, }kjk yxk, x, ckgjh cy ds 
izHkko esa viuh èkqjh ds ifjr% dks.kh; osx  ds lkFk 
le; t ¼s½ ds fy, ?kwerk gSA jksyj ,'kk¶V ds ekè;e 
ls ch;fjax ls tqM+k gksrk gS] blfy, 'kk¶V Hkh mlh 
dks.kh; osx ds lkFk ?kwerk ftlls jksyj ?kwerk gSA 
'kk¶V pkyd LizksdsV ls tqM+k gS blfy, xfreku pkyd 
dk cy&vk?kw.kZ vkSj pky bls izsf"kr dj fn, tkrs g®A 
tc pkyd LizksdsV pyrk gS rks ;g pkfyr LizksdsV 
dh psu dks [k°prk gS tks Mk;useks ds jksVj ls tqMh 
gksrh gSA pwafd NksVs ;k pkfyr LizksdsV dk ?kw.kZu&osx 
nk¡rks dh la[;k ds vuqikr ij fuHkZj djrk gS blfy, 
mRiUu fctyh Hkh bl ij fuHkZj djrh gSA blizdkj] 
izk;ksfxd lsVvi ds ekè;e ls okgu dh ;kaf=kd ;k 
xfrt ÅtkZdks fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA 

jksyj ds dke djus ds nkSjku fy, x, izs{k.kksa dk 
o.kZu fuEukuqlkj fd;k tkrk gSµ

?kw.kZu xfrt ÅtkZ ¾ (I×
 tgka I ydM+h ds jksyj dk tM+Ro&vk?kw.kZ gS] 

 =2 n/60 rad/s]jksyj dk dks.kh; osx gS] ftlesa 
n ,d feuV es ?kw.kZuksa dh la[;k ¼RPM½ gSA 

jksyj ds RPM dks VSdksehVj }kjk ekik tk 
ldrk gSA

lkj.kh 1 % jksyj dh ?kw.kZh xfrt ÅtkZ 

Ø- ckbd ds ckbd dk jksyj dk ?kw.khZ xfrt

la- Vk;j dh osx¼km/h½ dks.kh;osx ÅtkZ ¼twy½

 f=kT;k ¼m½  ¼rad/l ½ 

1 0.3 20 60rpm=6.28 31.2
2 0.3 25 77.1rpm=8.07 51.4

3 0.3 30 90rpm=9.4  69.8
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iz;ksx ds nkSjku fuEufyf[kr ckr  è;ku nsus ;ksX; 
gSµ
 1½ fd jksyj ckbd ds Vk;jksa ds foijhr fn'kk esa 

?kwerk gSA vxj fiNys ifg;s ds Vk;j nf{k.
kkorZ fn'kk esa ?kwers g® rks jksyj cgqr rst xfr 
ls okekorZ fn'kk esa ?kwerk gSA

  2½ jksyj vkSj ckbd dh dks.kh; xfr VSdksehVj ls 
ekih tkrh gSA

  3½ geus ns[kk gS fd fcuk fdlh xzhflax vkSj vkW;fyax 
ds jksyj dh thou izR;k'kk yxHkx 24 ?kaVs gS 

;kfu ;g yxHkx 24 ?kaVs fcuk fdlh nks"k ds 

viuh ?kw.kZh xfr cuk, j[k ldrk gSA 

 4½ izR;sd 30 fnu vkSj 60 fnuksa ds ckn jhfMax 

nksgjkbZ xbZ vkSj ;g irk pyk fd jksyj dh 

n{krk ckn esa de gks tkrh gSA

 5½ jksyj esa yacs le; rd ?kw.kZu cuk, j[kus ds 

fy,] ,d xfrikyd pôs dh t:jr gksrh gSA 

 6½ LizksdsVksa dk lajs[k.k] psu dh yackbZ] jksyj dk 

otu] blds inkFkZ dh izÑfr vkSj vkdkj 

lkj.kh&2 % iz;ksx es oS|qr midj.k ij eYVhehVj }kjk Mk;useks ds fuxZe ds fy, x, izs{k.k 

Ø-la- oksYVrk djsaV ikoj okguds xqt+j tkus ds oS|qr jksyj dh ?k`.khZ n{krk »
 (V) (mA) (watt) ckn jksyj ds ?kwers ÅtkZ ¼j½ xfrt ÅtkZ
    jgus dk le; (t)  (J) 

1 8.5 86.1 0.73 7 5.11 31.2 16.4
2 10.6 96.4 1.02 7 7.14 51.4 13.9
3 12.4 104.8 1.29 7 9.03 69.8 13.0

 fp=k 4 % fu;r Hkkj ¼185 kg½ ds fy, oksYVrk ¼V½ cuke pky ¼km/h½ xzkQ
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jksyj dh ?kw.kZh xfrt ÅtkZ dks c<+kus ds fy, 
egRoiw.kZ gksrs gSA

 7½ ydM+h dk jksyj gYdk gksus ds lkFk&lkFk blesa 
vlefer [kkaps cus gksrs g® bl dkj.k bldk 
fu"iknu ykSgs ds jksyj ls csgrj gksrk gS gkykafd 
vfèkd j[kj[kko ds fcuk laiksf"kr ?kw.kZu dh ǹf"V 
ls yksgs ds jksyj dk oksYVrk&vkmViqV ydM+h dh 
rqyuk esa vfèkd gksrk gSA

7- fopkj & foe'kZ

1½ lM+d ij lsV vi ds dk;kZUo;u ds nkSjku ;g 
eglwl fd;k x;k fd ckbd ds Vk;j dk RPM Kkr 
djuk ,d dfBu dke gS D;ksafd Vk;j jksyj jSEi ij 
,d pDdj Hkh iwjk ug° djrk gSA blds vfrfjDr] 
ckbd rks Vk;j ds ifg;s ds ,d pDdj iwjk djus ls 
igys gh jksyj ds Åij ls xqtj tkrh gS tcfd jksyj 
blds ckn Hkh yxHkx 7sec rd ?kwerk jgrk gSA jksyj 
ds vkjih,e dks VSdksehVj ls ekik tk ldrk gSA 
rkfydk 1 esa] ckbd dh dks.kh; xfr dk eku rad/s 
esa fuEu lw=k dk mi;ksx djds izkIr fd;k x;k gS %

tgka v,m/s esa ckbd dh xfr gS vkSj r, ehVj esa 
ckbd dh f=kT;k gSA

2½ iz;ksx es n{krk dk eku 13» ls 16.4» ds 
chp cnyrk gSA n{krk dk bruk eku lkfgR; esa vHkh 
rd fjiksVZ ug° fd;k x;k gSA gekjk oksYVst vkSj djaV 
vkmViqV igys fjiksVZ fd, x, ifj.kkeksa dh rqyuk esa 
vfèkd gS D;ksafd geus ,d ,slk lsVvi rS;kj fd;k gS] 
ftls n{krk ,dkWEiSDVusl vkSj de ykxr ij vklku 
j[kj[kko ds ekeys esa igys ds ekWMyksa ij c<+r gkfly 
gSA bls ?k"kZ.kjksèkh ch;fjax ds mi;ksx djds vkSj pkyd 
,oa pkfyr LizksdsVksa ds nkarksa dk vuqikr c<+kdj jksyj 
ds vkjih,e esa dh x;h o`f) }kjk izkIr fd;k x;k gSA 
psu fcuk nkark NksM+s vkxs c<+s vkSj jksyj ds vkjih,e 
Hkh c<+ tk,¡ blds fy, nks LizksdsVksa ds chp dh nwjh 
,d egRoiw.kZ Hkwfedk fuHkkrh gSA bl ifj;kstuk esa 
fofHkUu ijh{k.k iz;ksxksa dk lapkyu djds nks LizksdsVksa 

ds chp dh nwjh dks vuqdwfyr fd;k x;k gSA n{krk 
ds mPp eku dk dkj.k gYds otu okyh lkxkSu dh 
ydM+h dks Hkh ekuk tkrk gS ftlesa cus vlefer [kkaps 
jksyj ds vkjih,e dks c<+kus esa enn djrs g®A bl 
ifj;kstuk esa uokpkj ;g gS fd i;kZoj.k ds vuqdwy 
lkxkSu dh ydM+h ds lkFk ge ,d jksyj cukus esa 
l{ke gq, ftlesa tax ug° yxrk vkSj ftldk fu"iknu 
èkkfRod@yksgs ds jksylZ dh cfuLcr csgrj gksrk gSA

8- fu"d"kZ

izLrqr vkfo"dkj ,d ,slh iz.kkyh ls lacafèkr gS tgka 
[kkapsnkj csyukdkj jksyj ¼ftlesa [kkaps blds v{k ds 
lekukarj gksrs g®½ LihM czsdj esa yxk gksrk gS ftlesa 
Åij mBh gqbZ IysVQkeZ IysV gksrh gSA Vksy cwFk ds 
ikl jktekxksZa@lM+dksa ij lsVvi yxkus ij okguksa ds 
xfreku Vk;j jksyj ds vanj cus [kkapksa ds }kjk iznku 
fd, x, ?k"kZ.k ds dkj.k jksyj dks ?kqek,axsA xfreku 
okguksa dh ;kaf=kd ÅtkZ dks 'kk¶V] fc;fjaXl] fofHkUu 
vkdkjksa ds nks fx;j] psu Mªkbo] LizksdsV vkSj Mk;useks 
dh lgk;rk ls fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA 

jksyj lsV vi ds ykHk bl izdkj g®µ
 1½ ljy fMtkbu vkSj de LFkkiuk ykxr
 2½ [kkaps vfèkd ?k"kZ.k iznku djrs g®
 3½ mPp vkmViqV oksYVst
 4½ de j[kj[kko ykxr
 5½ i;kZoj.k ds vuqdwy ydM+h ds jksyj
 6½ tax u [kkus okys ydM+h ds jksyj
 7½ cy&vk?kw.kZ vfèkd gksrk gS ftlls mPp RPM mPp 

oksYVst vkmViqV iznku djrk gSA 
 8½ ihtksbysfDVªd LySc dks mBs gq, IysVQkWeZ ds 

LykbfMax lkbM ij fpidk;k tk ldrk gSA

egRoiw.kZ 'kCnksa dh rkfydk 

English Terminology fganh 'kCnkoyh
Angular Speed dks.kh;osx
Eco-economical i;kZoj.k&vkfFkZd
Eco-friendly i;kZoj.k&fe=k
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MkW- lhek oRl] xSj&ikjaifjd rduhdksa dk mi;ksx djds fctyh mRiUu djus dh laHkkoukvksa dh [kkst

n{krk 
Electrokinetic oS|qr&xfrd
Flywheel xfrikyd pDdk
Generator tfu=k
Moment of Inertia tM+Ro&vk?kw.kZ
Non-Conventional xSj&ikjaifjd
Power Generation 'kfDr mRiknu
Rotational Kinetic Energy ?kw.khZ xfrt ÅtkZ
Sprocket nk¡rsnkj ifg;k

lanHkZ 
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Does it seem to be a puja mantra? Well, it’s not. It represents the equation linking the radius and circumfer-
ence of a circle. It was developed in India. Later, it came from abroad, in a more brief and decoded version 
(π – 22/7). When this formula is converted into numbers, will find the following:

(100 + 4)* 8 + 62,000/20,000 = 3.1416
However, in Rig Veda, the value of π is mentioned until the 32nd number after the decimal. It is shown 

as the following: 3.1415926535897932384626433832792…
Thus, the Indian formula (given in Sanskrit) goes deeper into value of this figure
In the mathematics chapter of Brahmasphut principle, the calculation is done via the following 12.21 

shloka:

This shloka provides the formula for the approximate area of a cyclic quadrilateral. Well, the modern 
method too uses the same formula. But the original Indian version was developed hundreds of years earli

Sanskrit) goes deeper into the value of this figure.
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1- mi;ksxµi÷kú dks vaxzsth esa lkekU;r% dSys.Mj 

dgrs g®A dSys.Mj dk mi;ksx fdlh fuèkkZfjr le; ls 

orZeku dky rd chrs fnu&ekl&o"kZ dh x.kuk djuk 

gSA blls izkphu ?kVukvksa dh frfFk fuèkkZfjr dh tkrh 

gSA gj fnu dks xzg uke ls ,d okj fuèkkZfjr fd;k 

tkrk gS] ftudk Øe gSµjfo] lkse] eaxy] cqèk] xq#] 

'kqØ] 'kfuA buesa jfo ;k lw;Z rkjk gS rFkk pUnz ¼lkse½ 

i`Foh dk mixzgA ij i`Foh ds Åij izHkko ds dkj.k 

lHkh dks xzg gh dgrs g®A

ikýkR; dSys.Mj esa  dsoy frfFkµokj dk fuèkkZj.k 

gksrk gSA Hkkjr esa fnu dk fuèkkZj.k 5 izdkj ls gksrk 

gSµfrfFk] okj] u{k=k] ;ksx] dj.kA gekjs lHkh ioZ 

vkSj iwtk pUnz dh fLFkfr ds vuqlkj gksrs g®] D;ksafd 

pUnzek eu dks izHkkfor djrk gSA vaxzsth esa Hkh pUnz 

dk fo'ks"k.k Y;wuj gS rFkk euksjksxh dks Y;wusfVd dgrs 

g®A pUnz dk eu ij izHkko iwjs fo'o esa irk FkkA Qk-

bysfj;k vkfn dbZ chekfj;ksa dk pkUnz frfFk ls lEcUèk 

gSA pUnz dh fLFkfr dk dbZ izdkj ls fu.kZ; gksrk gSµ

¼1½ vkdk'k ds fdl Hkkx ;k u{k=k esa pUnzek gSA 

bls ml fnu dk u{k=k dgrs g®A

¼2½ lw;Z ls pUnzek fdrus va'k vkxs gS] vFkkZr~ 

mldk fdruk Hkkx izdkf'kr gSA blds vuqlkj pkUnz 

ekl rFkk frfFk gksrh gSA

¼3½ frfFk dk vkèkk Hkkx dj.k gSA frfFk lkekU;r¢ 

24 ?k.Vs rd gksrh gS fdUrq mlesa vkèkk Hkkx fnu 

esa gh dke gksrk gS] vr¢ vkèkk Hkkx 1 dj.k gqvkA

¼4½ ;ksx dk vFkZ gS lw;Z rFkk pUnz dh dks.kh; 
fLFkfr dk ;ksxA frfFk esa pUnz rFkk lw;Z dk vUrj 
gksrk gSA bldk iz;ksx 'kqHk eqgwrZ ;k fdlh dke dk 
mi;qDr le; fuèkkZj.k ds fy, gSA

¼5½ blds vfrfjDr 7 okj dk Øe vaxzsth dSys.
Mj tSlk gSA

2- Hkkjrh; T;ksfr"kµxzgksa dh xfr cnyrh jgrh gS 
rFkk nh?kZdkfyd ifjorZu gksrs g®A tSls i`Foh v{k dk 
>qdko 41]000 o"kZ ds pØ esa cny jgk gS] nh?kZo`Ùk dk 
nwj fcUnq ?kwe jgk gS] i`Foh dk v{k ij ?kweuk èkhek 
gksrk tk jgk gSA vr% cgqr izkphu dky dh lVhd 
x.kuk lEHko ug° gSA lHkh 5 izdkj ls x.kuk djus 
ij fcYdqy Bhd fnu dk fuèkkZj.k gksxkA

blds vfrfjDr i÷kú dk mi;ksx xzg fLFkfr] xzg.k 
vkfn ns[kus ds fy, gSA dsoy xg.k ls cgqr iqjkuh 
?kVuk dk fnu fuèkkZj.k ug° gks ldrk D;ksafd bldk 
18 o"kZ 10-5 fnu dk pØ gSA 

xzg xfr ds fy, xf.kr ds lw=k g®] ij mudk gy 
djuk lEHko ug° gSA budh vuqekfur x.kuk dh tkrh 
gS] ftlesa dbZ ckj ds iz;ksx ls v'kqf) de gksrh gSA 
vkèkqfud T;ksfr"k dh rqyuk esa Hkkjrh; T;ksfr"k dh 
fofèk;k¡ NksVh fdUrq vfèkd 'kq) Fk°A

blds vfrfjDr Hkkjrh; T;ksfr"k esa lkSj e.My] 
czãk.M ¼xSysDlh½] n`'; txr~ vkfn ds cgqr lw{e eki 
Fks tks vHkh rd vkèkqfud T;ksfr"k esa ug° gks ik;s g®A 
vkèkqfud T;ksfr"k esa l`f"V ds 22 fl)kUr g® ftuesa 
fdlh dk iz;ksx }kjk ijh{k.k ug° gqvk gSA os xf.kr 

56 foKku izdk'k] ISSN : 1549-523-X,  o"kZ % 20] vad 2] vizSy&twu] 2022
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ds lw=k ek=k g®] ftudk HkkSfrd vFkZ irk ug° gSA Hkkjr 
esa l`f"V ds 2 iwjd fl)kUr g®µ

¼1½ iq#"kµeuq"; ls cM+s 5 Lrj Øe'k% 1&1 dksfV 
xq.kk cM+s g®A NksVs Lrj ds 7 fo'o g® tks Øe'k% 1&1 
yk[k Hkkx NksVs g®A ;g okLrfod fo'o gS fdUrq ,d 
Hkh vkèkqfud fl)kUr bldk o.kZu ug° djrk gSA os iwjs 
fo'o dks le:i eku dj dkYifud fl)kUr cukrs g®A

¼2½ Jh fl)kUrµvkdk'k 10 vk;ke dk gS ftlesa 
5 vk;ke fey dj ;kfU=kd fo'o dh O;k[;k djrs g®A 
blds vfrfjDr 5 vk;ke psruk ds 5 Lrj g®] tks fpfr 
;k fMtkbu dj ldrs g®A vr% 5 ls 10 vk;ke rd 
ds fy, 6 n'kZu vkSj 6 n'kZ&okd~ ¼fyfi½ g®A

;g fHkUu fo"k; gSA vHkh dsoy i÷kú ij ppkZ 
gksxhA

3- dSys.Mjµfdlh le; ls vc rd fdruk le; 
chrk mldks o"kZ] ekl] fnu esa fxurs g®A bls dSys.Mj& 
ikjk dgrs g®A laLÑr esa dyu ¾ la[;k ;k x.kukA 

fnu&O;ogkj esa lw;kZsn; ls vxys lw;kZsn; rd dk 
le;A x.kuk ds fy, vèkZ jkf=k ls vxyh vèkZ jkf=k 
dk le;A

ekl&ekl dk fu.kZ; ewyr¢ pUnz xfr ls gqvk gSA 
iwf.kZek ls iwf.kZek ¼tc pUnz iwjk izdkf'kr gks½ dk le; 
pkUnz ekl gSA i`Foh dh 1 ifjØek lkSj o"kZ gS ftlesa 
12 pkUnz ekl ls dqN vfèkd gksrs g®A vr% o`Ùk dks 
12 Hkkx esa ckaV fn;k x;k ftls 1 jkf'k dgrs g®A 1 
jkf'k esa lw;Z xfr ¼i`Foh ls ns[kus ij½ dks 1 ekl dgk 
x;kA pkUnz ekl izk;¢ 29-3 fnu dk gksrk gSA lkSj 
ekl ;k lw;Z dk 1 jkf'k esa le; 29-5 ls 30-5 fnu 
rd dk gSA vr% ekl dks vkSlr 30 fnu dk ekurs 
g®A 12 ekl esa 30 fnu gksus ij o"kZ esa izk;¢ 360 
fnu gksaxsA vr¢ o`Ùk dks 360 va'k esa ckaVk x;k gSA

o"kZ&_rq vkjEHk ls vxys _rq vkjEHk rd] lw;Z 
ds pkjks rjQ i`Foh dh ifjØekA

jk seu dSys.Mj es a fnu dh la[;k ekl ds 
vkjEHk ls 1]2]3---30 ;k 31 rd djrs g® ¼frfFk½A 
blds lkFk 7 xzgksa ds uke ij 7 okj g®µ

jfo ¼lw;Z½] lkse ¼pUnz½] eaxy] cqèk] xq#] 'kqØ] 'kfuA

4- i÷kúµHkkjr esa 5 izdkj ls fnu fy[krs g®A 
vr% ;gk¡ dh dky&&x.kuk dks i÷kú ¼5 vax½ dgrs 
g®A 5 vax g®µ

1- frfFkµpUnz dk izdk'k 15 fnu rd c<+rk gSA 
;g 'kqDy i{k gS] ftlesa 1 ls 15 rd frfFk gSA

Ñ".k i{k esa 15 fnuksa rd pUnz dk izdk'k ?kVrk 
gSA blesa Hkh 1 ls 15 frfFk g®A

2- okjµ7 okj dk ogh Øe xzgksa ds uke ijA
3- u{k=k&pUnz 27-3 fnu esa i`Foh dk pDdj yxkrk 

gSA 1 fnu esa vkdk'k ds ftrus Hkkx esa pUnz jgrk gS] 
og mldk u{k=k gSA 360 va'k ds o`Ùk dks 27 Hkkx 
esa ckaVus ij 1 u{k=k 131@3 va'k dk gSA pUnz ftl 
u{k=k esa jgrk gS] og ml fnu dk u{k=k gqvkA

4- ;ksx&pUnz rFkk lw;Z dh xfr dk ;ksx dj u{k=k 
ds cjkcj nwjh r; djus dk le; ;ksx gSA 27 ;ksx 
25 fnu esa iwjk gksrs g®A

5- dj.kµfrfFk ds vkèks Hkkx dks dj.k dgrs g®A
5- i`Foh dh nSfud xfrµlw;kZsn; ls lw;kZsn; rd ds 

le; dks 24 Hkkx esa ckaVk x;k gS] ftls ?k.Vk dgrs 
g®A i`Foh dks vius v{k ij ?kweus esa izk;¢ 4 feuV 
de yxrk gSA fdUrq 1 fnu esa i`Foh viuh d{kk ij 
1 va'k vkxs c<+ tkrh gS] vFkkZr~ lw;Z 1 va'k vkxs 
nh[krk gSA 360 va'k v{k Hkze.k esa 24 ?k.Vk yxk, 
vr¢ 1 va'k esa 24 × 60 ÷ 360 feuV ¾ 4 feuV 
yxsxkA vr¢ ;fn fnu eku 24 ?k.Vk gS rks v{k Hkze.k 
dky 23 ?k.Vk 56 feuV izk;¢ gksxkA 

6- okf"kZd xfr rFkk _rqµlw;Z dh ifjØek i`Foh 
ftl iFk ij djrh gS] og mldh d{kk gSA bl d{kk 
ds ry ij i`Foh dk ?kweus dk v{k izk;¢ 23-5 va'k 
>qdk gqvk gSA tc i`Foh dk mÙkjh Hkkx lw;Z dh rjQ 
>qdk jgsxk rks i`Foh ds mÙkj Hkkx esa xehZ gksxh D;ksafd 
ogka lw;Z fdj.k lhèkh iM+rh gSA izk;¢ 23 twu dks 



58

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ % 20] vad 2] vizSy&twu] 2022

mÙkjh /kzqo lw;Z dh rjQ lcls vfèkd >qdk jgrk gSA 

ml le; nf{k.k Hkkx esa B.Mk gksxkA blds foijhr 6 

ekl ckn 23 fnlEcj dks d{kk ds myVs Hkkx esa lw;Z 

dh rjQ nf{k.kh /kzqo gksxk tc nf{k.k Hkkx ;k xksy 

esa xehZ rFkk mÙkj xksy esa B.Mk gksxkA blds ckn lw;Z 

fdj.k Øe'k¢ mÙkj dh rjQ yEc gksus yxsxh rFkk 23 

ekpZ dks fo"kqo js[kk ij yEc gksxhA ml le; fnu jkr 

cjkcj gksrs g® vr¢ bls vaxzsth ¼xzhd½ esa bfDoukSDl 

¼Equinox, bfDo ¾ cjkcj] ukSDl ¾ jkr½ dgrs g®A 

bl js[kk dks bdq,Vj (Equator] cjkcj djus okyk½ 

dgrs g®A ;g lw;Z fdj.k dk Øe'k¢ mÙkj Hkkx esa yEc 

gksuk gS] vr¢ 23 fnlEcj ls 23 twu rd mÙkjk;.k ;k 

mÙkj xfr dgrs g®A mlds ckn 6 ekl rd nf{k.k xfr 

gksrh gSA mlesa Hkh lw;Z fdj.k ,d ckj fo"kqo js[kk ij 

yEc gksxhA fo"kqo dk vFkZ Hkh ;gh gS fd fnu&jkr dk 

vUrj 'kwU; gSA mÙkjk;.k esa tc lw;Z fo"kqo dks ikj 

djrk gS rks ml le; mÙkj Hkkx esa olUr gksrk gS 

vr¢ bls olUr lEikr (Spring equinox) rFkk blds 

6 ekl ckn 23 flrEcj dks f'kf'kj lEikr (Autumnal 

equinox) gksxkA

lw;Z fdj.k fo"kqo ls ftruk va'k mÙkj ;k nf{k.k 

dh rjQ yEc gksxk og lw;Z dh mÙkj ;k nf{k.k ØkfUr 

gksxhA lw;Z tc lcls vfèkd mÙkj gksrk gS rks og 

ddZ jkf'k esa gksrk gS] vr¢ ml LFkku ds v{kka'k o`Ùk 

dks ddZ js[kk dgrs g®A edj jkf'k esa izos'k le; lw;Z 

nf{k.k gksrk gSA ml LFkku dk v{kka'k o`Ùk edj js[kk gSA

i`Foh dk v{k viuh d{kk ¼ØkfUr o`Ùk½ ij ftruk 

>qdk jgsxk ddZ js[kk fo"kqo ls mruk gh mÙkj ;k edj 

js[kk mruk gh nf{k.k gksxkA i`Foh v{k dk >qdko 22 

ls 26 va'k rd 41]000 o"kZ ds pØ esa ?kVrk c<+rk 

gSA vHkh ;g ?kV jgk gSA ddZ js[kk dk lcls mÙkj 

dk LFkku y[kuÅ ds fudV Fkk vr¢ mls uSfe"kkj.; 

dgrs Fks tgka lw;Z ds jFk dh usfe 'kh.kZ gks x;h Fkh 

¼èkqjk VwV x;k] xfr #d x;h½A ¼iÉ iqjk.k] 1@1] 

ok;q iqjk.k] 125@27 vkfn½A b{okdq ds iq=k fefFkyk 

jktk fufe ds dky esa ¼8500 bZiw½ ddZ js[kk fefFkyk 

dks Nwrh Fkh] vr¢ dgrs Fks fd jktk fufe dh ijd 
¼fufe½ ug° fxjrh gSA

7- jkf'k pØµi`Foh d{kk ds o`Ùk esa dks.kh; nwjh 
ekius ds fy, jkf'k pØ cuk;k x;k gSA pUnz d{kk 
i`Foh d{kk ls izk;¢ 5 va'k >qdk gqvk gS] vr¢ i`Foh 
d{kk ls 5 va'k mÙkj vkSj nf{k.k rd jkf'k pØ dgrs 
g®A bldk 'kwU; fcUnq og gS tgk¡ mÙkj xfr esa lw;Z 
fo"kqo ij yEc gksrk gSA i`Foh dk v{k 'kadq vkdkj 
esa yêw dh rjg 26]000 o"kZ esa pDdj yxkrk gSA ;g 
lw;Z rFkk vU; xzgksa dh foijhr fn'kk esa xfr gSA vr¢ 
olUr lEikr dk fcUnq ihNs f[kldrk tkrk gSA bls 
v;u&pyu ¼v;u vkjEHk foUnq dk pyu½ ;k olUr 
lEikr dk ihNs pyuk ¼Precession of equinoxes½ 
dgrs g®A



59

v#.k dqekj mik/;k;] Hkkjrh; T;ksfr"k vkSj i÷kú

lk;u rFkk fuj;u&ge _rq ;k lw;Z fLFkfr dh 
x.kuk olUr lEikr foUnq ls djrs g®] D;ksafd xksyh; 
f=kHkqt og° ls vkjEHk gksrk gSA fdUrq i`Foh ls xzgksa 
dh fn'kk ns[kus ds fy, fLFkj rkjk dh rqyuk esa mudk 
LFkku ns[krs g®A foØekfnR; dky esa tc foØe laor~ 
vkjEHk gqvk nksuksa i)fr esa 'kwU; foUnq ,d gh FksA 
ml dky ds lEikfnr iqjk.kksa ls ;g Li"V gSA lcesa 
jkf'k&pØ ds vkjEHk ¼es"k dk vkjEHk½ dks fo"kqo foUnq] 
mÙkjk;.k dk vUr ddZ vkjEHk rFkk nf{k.kk;u dk 
vUr edj vkjEHk fy[kk gSA vHkh 2021 esa ;g 24 
va'k ihNs f[kld x;k gSA u{k=k rqyuk esa bldk vUrj 
v;uka'k dgrs g®A u{k=k vuqlkj fLFkfr fd vaxzsth esa 
lkbMsfj;y (Siderial) dgrs g®A x.kuk ds fy, orZeku 
fo"kqo foUnq fudkyus ds fy, v;uka'k tksM+rs g®] vr¢ 
mls lk;u jkf'k dgrs g®A blds vuqlkj _rq pØ gS] 
vr¢ vaxzsth esa VªkSfidy (Tropical) dgrs g®A u{k=k 
rqyuk esa vka[k ;k nwjn'kZd ls LFkku esa v;uka'k ug° 
tksM+rs g®] vr¢ bls fuj;.k jkf'k dgrs g® ¼fu% + v;u 
¾ fuj;.k] j ds ckn u gksus ls u dk .k gks tkrk gS½A

jkf'k pØ dk 2 izdkj ls foHkktu gSA pUnz dh 
iwf.kZek ls iwf.kZek rd izk;¢ 30 fnu dk ekl gksrk gSA 
i`Foh }kjk lw;Z dh ifjØek izk;¢ 365 fnu esa gksrh gS] 
ftlesa 12 pkUnz ekl gksaxsA vr¢ izfr ekl ds fy, 
jkf'k pØ dks 12 Hkkx esa ckaVk gSA izfr ekl 30 fnu 

ysus ij 360 fnu dk o"kZ gksxk] vr¢ jkf'k pØ ;k 
o`Ùk dks 360 va'k esa ckaVrs g®A

vU; izdkj ls pUnzek 27-3 fnu esa i`Foh dh 
ifjØek djrk gSA izfrfnu dk LFkku 1 u{k=k ekurs 
g® ¼u{kfr ¾ lkFk jgrk gS½A vr¢ blh jkf'k pØ esa 
27 u{k=k gksaxsA

27 u{k=k ¾ 360 va'k] vr% 1 u{k=k ¾ 13 va'k 
20 dykA

8- eki dh bdkbZ;kaµdks.k rFkk le; dh eki esa 
Hkkjr esa lkeÀL; j[kk x;k gSA

iw.kZ o`Ùk ¾ 12 jkf'k ¾ 360 va'k ¼Degree½
1 va'k ¾ 60 dyk (Minute or small unit, min-

ute ¾ small)
1 dyk ¾ 60 fodyk (Second, second division)
blds ckn 60&60 ds foHkktu izfrfodyk vkfn gSA
lkou o"kZ ¾ 12 ekl ¾ 12 30 ¾ 360 fnu
¼vUr esa 5 fnu dk ik÷jk=k ;k 6 fnu dk "kMkg 

tksM+rs Fks½
1 fnu ¾ 1 va'k xfr ¾ 60 n.M ;k ?kVh
¼1 n.M ¾ izk;¢ 1 dyk xfr½
1 n.M ¾ 60 iy ¼iy ¾ 1 fodyk dh xfr½
1 iy ¾ 60 foiy
60&60 dk foHkktu dsoy dks.k rFkk le; eku 

ds leUo; ds fy, Hkkjrh; T;ksfr"k esa gSA la[;k 
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n'keyo i)fr esa FkhA fdUrq 60&60 dk foHkktu 
la[;k ds fy, eku dj bls lqesfj;u dgrs g® ftldk 
dksbZ vkèkkj ug° gSA 

9- pkUnz ekl&pUnz ifjØek ¾ 27-3 fnu
ifjØek gksus ij lw;Z Hkh dqN vkxs fudyrk gS] 

mruh nwjh ds fy;s 2-2 fnu
vekokL;k ls vxyh vekokL;k ¾ 27-3 + 2-2 

¾ 29-5 fnu
pUnz tc lw;Z dh fn'kk esa gksrk gS rks mldk 

izdkf'kr Hkkx gels nwj jgrk gSA bls vekokL;k ¼,d 
lkFk jguk½ dgrs g®A blesa pUnzek iwjh rjg vUèkdkj 
esa gSA pUnz dh dks.kh; xfr lw;Z ls vfèkd gS ¼izfrfnu 
13 va'k 20 dyk½ vr¢ og èkhjs&èkhjs lw;Z ls vkxs 
fudyus yxrk gSA izk;¢ 15 fnu ckn tc pUnzek lw;Z 
ds foijhr gksrk gS rks iwjk izdkf'kr nh[krk gS] vr% 
bl frfFk dks iwf.kZek dgrs g®A 15 fnu esa 15 frfFk 
gS] ftlesa lw;Z pUnz dk vUrj 180 va'k gSA vr¢ izfr 
frfFk esa pUnz rFkk lw;Z dk vUrj 12 va'k c<+sxkA 
blesa pUnz dk izdk'k 'kwU; ls iw.kZ rd c<+rk gS] vr¢ 
bls 'kqDy i{k dgrs g®A 

180 va'k ;k iwf.kZek ds ckn pUnz iqu¢ lw;Z ds 
fudV vkus yxrk gS vkSj izk;¢ 15 fnu ckn iqu¢ 
vkxkeh vekokL;k esa lw;Z dh fn'kk esa ;k mlds lkFk 
gks tkrk gSA blesa pUnz dk izdkf'kr Hkkx iw.kZ ls 'kwU; 
rd ?kVrk gS] vr¢ bls Ñ".k i{k dgrs g®A bldh 
frfFk x.kuk ds fy, 180 va'k ls vfèkd ¼cgqy½ ftruh 
xfr gS] mlh dk iz;ksx djrs g®A vr¢ Ñ".k i{k dh 
frfFk dks cgqy fnol ¼cnh½ rFkk 'kqDy i{k frfr dks 
'kq) fnol ¼lqnh½ Hkh dgrs g®A

 

frfFk;ksa ds ukeµ1- izfrink] 
mlds ckn fxurh lsµ2- f}rh;k] 3- r`rh;k] 

4- prqFkZ] 5- i÷eh] 6- "k"Bh] 7- lIreh] 8- v"Veh] 
9-uoeh] 10- n'keh] 11- ,dkn'kh] 12- }kn'kh] 13- 
=k;ksn'kh] 14- prqnZ'kh 

'kqDy i{k dh vfUre frfFk ¾ 15- iwf.kZekA
mlds ckn 16] 17] --- 30 rd frfFk gksuh 

pkfg,A ysfdu Ñ".k i{k esa Hkh 1 ls fxurs g®µizfrink] 
f}rh;k vkfn&'kqDy i{k tSlkA

vfUre frfFk dks 30 ¾ vekokL;k fy[krs g®A
'kqDy izfr ink ¼pUnz lw;Z½ ¾ 1 ls 12 va'k rdA
f}rh;k ¾ 12 ls 24 va'k rdA ----
iwf.kZek ¾ 168 ls 180 va'k rdA
Ñ".k i{k dh izfrink 180 ls 192 va'k rd ---
vekokL;k ¾ 330&360 va'k rdA
10- laoRljµ;g pkUnz rFkk lkSj ekl dk leUo; 

gSA pkUnz o"kZ ls lkSj o"kZ 11 fnu cM+k gksrk gSA vr¢ 
30 ;k 31 ekl ds ckn 1 vfèkd pkUnz ekl tksM+ 
dj nksuksa dks izk;¢ leku fd;k tkrk gS] ug° rks ekl 
ds vuqlkj _rq ug° gksxk] gj 3 o"kZ esa 1 ekl ihNs 
f[kld tk;sxkA pkUnz frfFk ds vuqlkj ioZ R;ksgkj gksrs 
g® D;ksafd pUnzek eu dk dkjd gSA bl o"kZ i)fr 
dks bu vFkks± esa laoRlj dgrs g®µ

¼1½ blds vuqlkj lekt pyrk gSA le~ + or~ 
+ ljfr ¾ le xfr ls pyrk gSA 

¼2½ pkUnz o"kZ Lo;a lkSj o"kZ ds lkFk pyrk gS 
ftlds fy, vfèkd o"kZ tksM+rs g®A

if.Mr eèkqlwnu vks>k ds vuqlkj] Rlj ¾ NÉ 
xfrA i`Foh dh fn'kk viuh d{kk esa yxkrkj cnyrh 
jgrh gSA mlds pØ ds vuqlkj dky laoRlj gSA

lw;Z ls 1 laoRlj esa izdk'k ftruh nwj tkrk gS] og 
Hkh laoRlj {ks=k gSA ;gk¡ rd lw;Z dk izdk'k czãk.M 
¼xSysDlh½ ls vfèkd gS rFkk bldk vkdkj 30 èkke rd 
gS ¼_d~] 10@189@3½A bls lkSj e.My Hkh dgk x;k gS] 
tks 1 izdk'k o"kZ f=kT;k dk xksy gSA i`Foh ds Hkhrj 3 
èkke g®A ckgjh èkke i`Foh ls vkjEHk dj Øe'k¢ 2&2 
xq.kk cM+s gksrs x;s g® ¼c`gnkj.;d mifu"kn~] 3@3@2½A 
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vr¢ d èkke dh f=kT;k ¾ i`Foh f=kT;k 2 ?kkr 

¼d&3½A

èkke eki dks vgxZ.k dgk x;k gSA ftl izdkj 

o"kZ ds laoRlj esa 6 _rq g®] mlh izdkj lkSj e.My 

laoRlj esa Hkh 6 o"kV~dkj {ks=k g®A ;s i`Foh lrg ls 

vkjEHk dj 6&6 vgxZ.k vUrj ij g®A

3 vgxZ.k ¾ i`Foh xzgA

9 vgxZ.k ¾ i`Foh dk xq#Ro {ks=kA

15 vgxZ.k ¾ lw;Z rd nwjh] i`Foh d{kkA

21 vgxZ.k ¾ 'kfu d{kk ds ckgj rd] ftls 

izdk'k Hkkx dgk x;k gSA

27 vgxZ.k ¾ lw;Z dk xq#Ro {ks=k] èkwedsrq {ks=kA

33 vgxZ.k ¾ lkSj e.My dh lhekA

vU; laoRlj g®µ¼1½ osnkú T;ksfr"k esa 5 izdkj ds 

oRlj dgs g;s g®] ftuds iwoZ 5 milxZ yxrs g®µle~] 

ifj] bnk] vuq] bn~A ftl pkUnz o"kZ dk vkjEHk lkSj 

o"kZ ls 1&6 frfFk ds Hkhrj gksrk gS] og laoRlj gSA 

vU; dh vkjEHk frfFk Øe'k¢ 6&6 frfFk vfèkd gSA

¼2½ xq# o"kZ Hkh laoRlj gS tks izk;¢ lkSj o"kZ ds 

leku gSA ;g xq# dh eè;e xfr ls 1 jkf'k pyus 

dk le; gSµizk;¢ 361 fnu 4 ?k.VsA

¼3½ lkSj o"kZ ds xq.kd esa cM+s dky eku Hkh laoRlj 

g®µfnO; laoRlj ¾ 360 o"kZ] ckgZLiR; laoRlj pØ 

¾ 60 o"kZ] lIrf"kZ laoRlj ¾ 2700 o"kZ] /kzqo laoRlj 

¾ 8100 o"kZA

osnkú T;ksfr"k dk izfl) dFku gSµi÷ laoRlje;a 

;qxEA blds dbZ vFkZ g®µ

¼1½ 5 o"kZ dk y?kq ;qx gksrk gS ftlesa 2 vfèkd 

ekl gksrs g®A

¼2½ _d~ T;ksfr"k 19 lkSj o"kZ dk gksrk gS ftlesa 

7 vfèkd ekl g®A 19 o"kksZa esa 5 o"kZ laoRlj g®] vU; 

14 o"kZ vU; 4 izdkj ds oRlj g®A

¼3½ 5 izdkj ds laoRljksa ls ;qx dk fu.kZ; gksrk 

gS] tSls 5 izdkj ls fnu dk fu.kZ;A ;s 5 laoRlj 

g®µckgZLiR; ;k xq# o"kZ] fnO; o"kZ] lIrf"kZ o"kZ] /kzqo 

o"kZ] lgò o"kZA

11- pkUnz eklµxf.kr ds vuqlkj pkUnz ekl 'kqDy 

i{k ls 'kq: gksrk gSA

frfFk 1] 2] 3] 4] 5] 6] 7] 8] 9] 10] 11] 12] 

13] 14] 15A

mlds ckn Ñ".k i{k dh 15 frfFkµ

1]2]3]4]5]6]7]8]9]10]11]12]13]14]30A

lkSj o"kZ esa 12 eklµ1- es"k ¼0 ls 30 va'k rd½] 

2- o`"k] 3- feFkqu] 4- ddZ] 5- flag] 6- dU;k] 7- rqyk] 

8- o`fýd] 9- èkuq] 10- edj] 11- dqEHk] 12- ehuA

lw;Z xfr leku ug° gksus ls lkSj ekl esa 29 ls 

31 fnu gksrs g®A

ftl pkUnz ekl esa lw;Z es"k jkf'k esa izos'k djrk 

gS ¼0 va'k] es"k&laØkfUr½] og pkS=k ekl gSA

bl ekl dh iwf.kZek dks pUnz fp=kk u{k=k esa jgsxkA 

blds ckn ds ekl g®µ

2- o`"k laØkfUr & oS'kk[k] 3- feFkqu laØkfUr & 

T;s"B] 4- ddZ laØkfUr & vk"kk<+] 5- flag laØkfUr & 

Jko.k] 6- dU;k & Hkknzin] 7- rqyk & vkf'ou ¼dqekj 

;k Dokj ekl½] 8- o`fýd & dkfÙkZd] 9- èkuq & ekxZ'kh"kZ 

¼vxzgk;.k½] 10- edj & ikS"k] 11- dqEHk & ek?k] 12- 

ehu & QkYxqu ¼QYxq ¾ [kkyh ckYVh] nksy iwf.kZek½A

vkSlr lkSj ekl ¾ 30-5 fnu] vkSlr pkUnz ekl 

¾ 29-0 fnu

30 ;k 31 pkUnz ekl ds ckn fdlh pkUnz ekl 

esa lw;Z laØkfUr ug° gksrh gSA

mlds Bhd igys vkSj ihNs 1&1 laØkfUrA ckn dh 

laØkfUr ds vuqlkj ekl dk ukeA

mlh uke dk vfèkd ekl ftlesa laØkfUr ug° 
gksrhA

ekl ukeµizfr ekl iwf.kZek dks pUnz ftl u{k=k 
esa jgrk gS] ekl dk ogh uke gksrk gSA 



62

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ % 20] vad 2] vizSy&twu] 2022

tc lw;Z izFke jkf'k ¼es"k½ ;k izFke u{k=k ¼vf'ouh½ 
esa gksrk gS] rks pUnz iwf.kZek ds fnu mlds myVk fp=kk 
u{k=k esa jgsxkA vr¢ izFke ekl ¾ pkS=kA 

vxyh iwf.kZek dks 2+1@4 u{k=k vkxs] fo'kk[kk 
u{k=k e A f}rh; ekl ¾ oS'kk[kA

12 eklµ1- pkS=k] 2- oS'kk[k] 3- T;s"B] 4- vk"kk<+] 
5- Jko.k] 6- Hkknzin] 7- vkf'ou] 8- dkfÙkZd] 9- 
ekxZ'kh"kZ ¼vxzgk;.k½] 10- ikS"k] 11- ek?k] 12- QkYxquA

v;uµekxZ'kh"kZ ekl esa lw;Z edj js[kk ls mÙkj 
xfr vkjEHk djrk gSµ6 ekl rd mÙkj xfr¾mÙkjk;.kA

vk"kk<+ ls nf{k.kk;u 6 eklA
nksuksa v;u feyk dj o"kZ ¾ gk;uA
gk;u ds vkjEHk dk ekl ¼e`xf'kjk½ ¾ vxzgk;.kA
12- frfFk fu.kZ;µpUnz tc lw;Z ls 12 va'k vkxs 

fudyrk gS rks ,d frfFk gksrh gSA
frfFk la[;k ¾ ¼pUnz & lw;Z½ @ 12 va'k
0 ls 1 rd vFkkZr~ 1 vav ls 12 va'k rd igyh 

frfFk izfrinkA
lw;Z ls 11 va'k ds Hkhrj pUnz jgus ij og ug° 

nh[krk gSA 'kqDy i{k dh f}rh;k ¼12 & 24 va'k½ ls 
pUnz nh[krk gSA

x.kuk esa frfFk la[;k 15 ls vfèkd vkus ij 
Ñ".k i{k 'kq: gksrk gS vkSj frfFk ls 'kqDy i{k dh 
15 frfFk ?kVkrs g®A

mnkgj.kµ ¼pUnz & lw;Z½ ¾ 207 va'k
12 ls Hkkx nsus ijµ 17-25 vFkkZr~ 18o° frfFkA 

15 ?kVkus ij ;g Ñ".k r`rh;k gqvkA
xf.kr ds vuqlkj iwjs fo'o esa frfFk dk vkjEHk 

,d gh lkFk gksrk gSA
O;ogkj ds fy;s fdlh LFkku ij lw;kZsn; ds le; 

tks frfFk gksrh gS] ogh frfFk vxys lw;kZsn; rd ekuh 
tkrh gSA

mnkgj.kµHkkjrh; le; ls ;fn 530 ls vxys fnu 
530 rd 11 frfFk gSA ftl LFkku ij 6 cts lw;kZsn; 
gksxk ogka lw;kZsn; le; 11 frfFk py jgh gS] vr¢ 
ogka 11 frfFk gksxhA ftl LFkku ij lw;kZsn; 5 cts gS 
ogka 10 frfFk py jgh gSA vr¢ vxys lw;kZsn; rd 

10 frfFk gh dgh tk;sxh ;|fi lw;kZsn; ds 30 feuV 
ckn 11 frfFk 'kq: gks x;h FkhA

1 fnu esa 24 ?k.Vk ¾ 60 n.M gksrs g®A 1 frfFk 
50 ls 69 n.M rd gksrh gSA vr¢ dHkh dHkh fdlh 
frfFk esa fdlh LFkku ij dksbZ lw;kZsn; ug° gksrkA tSls 
fdlh LFkku ij 6 cts lw;kZsn; gks jgk gS vkSj 11 
frfFk 6&15 ls vkxkeh fnu 530 rd gS] rks og fnu 
10 frfFk rFkk vxys fnu 12 frfFk gksxhA 10 frfFk 
ug° gksxh vFkkZr~ {k; frfFk gksxhA frfFk esa o`f) Hkh 
gksrh gS vFkkZr~ 1 frfFk esa nks ckj lw;kZsn; gksrk gSA 
igys fnu frfFk ifjorZu ug° gksrk gS] mlfnu frfFk 
o`f) ¼v'kq) frfFk½ rFkk vxys fnu 'kq) frfFk gksxhA 

13- 'kd vkSj laoRljµlaoRlj }kjk pkUnz frfFk 
rFkk ekl dk fu.kZ; gksrk gSA fdUrq frfFk Øekxr 
fnu esa ug° gksrh gSA 6 frfFk ds vxys fnu 6] 7] 
;k 8 frfFk Hkh gks ldrh gSA vr¢ dksbZ frfFk dc 
gksxh blds fy, Øekxr fnu x.kuk dh vko';drk 
gS ftlds lUnHkZ ls frfFk fu.kZ; gksA ge iwN rs g® 
fd ,dkn'kh dc gS] ;g ug° iwNrs fd 22 flrEcj 
dc gS] D;ksafd 22 flrEcj lnk 21 ds ckn vkrk gSA 
fnuksa dh rFkk muds }kjk ekl&o"kZ dh Øekxr x.kuk 
dks 'kd dgrs g®A foØekfnR; dky esa ojkgfefgj 
}kjk 612 bZiw ds 'kd dk iz;ksx gksrk FkkA foØekfnR; 
ds ikS=k 'kkfyokgu us viuk 'kd 78 bZ- esa vkjEHk 
fd;k tks vHkh rd x.kuk ds fy, py jgk gSA fdUrq 
ioZ fu.kZ; lnk laor~ ds vuqlkj gksrk gSA

'kd dk vFkZ gS 'kfDr'kkyhA 1 dk fpºu dq'k gS] 
tks fnu dk Hkh izrhd gSA fnu x.kuk dk izrhd dq'kksa 
dk lewg 'kfDr'kkyh gksrk gS vr¢ mls 'kd dgrs g®A

dq'k ;k LrEHk vkdkj ds cM+s o`{k Hkh 'kfDr'kkyh 
gksrs g®] mudks Hkh 'kd dgrs g®A mÙkj Hkkjr esa ,slk 
eq[; o`{k lky gS ftls 'kd ;k l[kqvk dgrs g®A 
nf{k.k Hkkjr dk eq[; o`{k Vhd ¼Vhdk LFkku] Åapk½ 
gS ftls 'kd&ou ;k lkxoku dgrs g®A vkLVªsfy;k esa 
300 izdkj ds ;qdfyiVl g® tks 'kd o`{k g®A vr¢ mls 
'kd egk}hi dgrs g®A eè; ,f'k;k rFkk nf{k.k ;wjksi 
dh fc[kjh tkfr;ka 'kd g® ftudk laxBu ,d le; 
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'kfDr'kkyh gks x;k FkkA fdUrq ;g 'kd ug°] tEcw 
}hi gSA fdlh Hkh 'kd jktk us viuk dk sb Z 
dSys.Mj vkjEHk ug° fd;k Fkk] os lqesfj;k ;k ikjl dk 
dSys.Mj ekurs Fks ¼vy c:uh&izkphu ns'kksa dh o"kZ 
x.kuk½A fdUrq Hkkjr ds bfrgkldkjksa us 'kd ;k 
laor~ fdlh dk uke ug°lquk gS vkSj os 78 bZ- ds 
'kkfyokgu 'kd dks fons'kh dfu"d dk 'kd dgrs 
g®A fdUrq jktrjafx.kh ds vuqlkj dfu"d d'ehj ds 
xksuUn oa'k dk jktk Fkk ftldk 'kklu 1292&1272 
bZ- FkkA og viuh e`R;q ds 1300 o"kZ ckn o"kZ x.kuk 
dk vkjEHk ug° dj ldrk FkkA dqN fons'kh f'kykys[kksa 
dks dkYifud uke dfu"d rFkk dkYifud le; 78 bZ 
fd;k x;k gS ftldk dksbZ vkèkkj ug° gSA

o"kZ x.kuk ;k rks 'kd gS ;k laor~ 'kd&laor~ 
dk dksbZ vFkZ ug° gSA jk"Vªh; 'kd laor~ rks vkSj Hkh 
fujFkZd gSµbldk vkt rd fdlh us ikyu ug° fd;k 
gS D;ksafd bls pykus okys feF;k bfrgkl rFkk dky 
Kku ls xzLr FksA

'kd ;k laor~ dksbZ Hkh o"kZ x.kuk vkjEHk djus 
okys 'kkld dks 'kd&drkZ dgk x;k gSA

dfy;qx ds 3000 o"kZ ckn foØekfnR; dky esa 
_rq pØ 1-5 ekl ihNs f[kld x;k FkkA vr¢ foØe 
laor~ esa ekl vkjEHk dks 1-5 ekl ihNs fd;k x;k 
vkSj v;uka'k dks 'kwU; fd;k x;k tSlk ojkgfefgj dh 
i÷fl)kfUrdk vFkk ml dky ds iqjk.k laLdj.kksa esa 
mYys[k gSA vr¢ foØe laor~ dk ekl 'kqDy ds cnys 
Ñ".k i{k ls vkjEHk gksrk gSA fiNys ekl dk f}rh; 
i{k dks vxys ekl dk Ñ".k i{k dgrs g®A fdUrq o"kZ 
vkjEHk pkS=k 'kqDy izfrink ls gh jgkA vr¢ pkS=k ekl 
dk izFke i{k fiNys o"kZ ds vUr esa gksrk gSA vfèkd 
ekl dk fuèkkZj.k igys tSlk xf.kr ds vuqlkj gh jgkA 

foØekfnR; d s ,d uojRu dkfynkl ds 
T;ksfrfoZnkHkj.k ls irk pyrk gS fd muds 3 egkdkO; 
Hkh Fksµj?kqoa'k] es?knwr] mekjlEHkoA fdUrq bu egkdkO;ksa 
esa dkfynkl dk dksbZ müs[k ug° gSA T;ksfrfoZnkHkj.k ds 
fcuk dkfynkl dk dksbZ vfLrRo ug° gSA fdUrq mlds 
vè;k; 22 esa foØekfnR; }kjk tqfy;l lhtj dks cUnh 

cukus dk müs[k gS ftlds dkj.k vaxzst HkDr bls tkyh 
ekurs gSA vesfjdh bfrgkldkj foy Mîwj.V ds vuqlkj 
lhtj ds cUnh gksus ds dkj.k gh jkse ykSVus ij mldh 
gR;k gqbZ FkhA cUnh gksus dk bfrgkl fNikus ds fy, 
jkseu bfrgkldkjksa us 5 izdkj dh >wBh dgkfu;ka cuk;° 
tks ijEijk vHkh rd Hkkjr esa muds lsodksa }kjk py 
jgh gSA bldk cgkuk cukrs g® fd T;ksfrfoZnkHkj.k esa 
oSèk`fr ;ksx dh x.kuk 1168 bZ dh gSA fdUrq foØe 
laor~ ds le; _rq pØ dks 1-5 ekl ihNs fd;k x;k 
Fkk blds vuqlkj ;g x.kuk lVhd gSA

foØe laor~ esa vfèkd ekl dk fp=kµ

 
14- fnuµ¼1½ lkSj fnuµfdlh LFku ds lw;kZsn; ls 

vkxkeh lw;kZsn; rdA ;g lkekftd O;ogkj dk fnu gSA
¼2½ Nk;k O;ogkj ¼v{kka'k] le; ds fy;s½ ds 

fy;s eè;kºu ls fnu vkjEHkA firj dk;Z ds fy;s HkhA
¼3½ osèk&vkdk'k esa xzg fLFkfr ns[kus ds fy;s lw;kZLr 

ls fnuA iznks"k] f'kojkf=k ds fy;s fnu dk vkjEHkA
¼4½ x.kuk ds fy;s eè; jkf=k ls fnuA fdlh 

ns'kkUrj js[kk ij lHkh LFkkuksa ij ,d gh le; eè;jkf=k 
¼;k eè;kºu Hkh½ gksxkA

15- okjµbudk Øe gSµlw;Z] pUnz] eaxy] cqèk] 
xq#] 'kqØ] 'kfuA

;g Hkh lw;kZsn; ls gksrs g®A
xfr c<+us ds Øe esa 7 xzg g®µ'kfu ;lcls 

èkhek gksus ds dkj.k 'kuSýj)] xq#] eaxy] lw;Z] 'kqØ] 
cqèk] pUnzA

i`Foh ds v{k Hkze.k ds dkj.k 24 ?k.Vs ¼4 feuV 
de½ esa iwoZ f{kfrt ij 12 jkf'k;ksa dk Øe ls mn; 
gksrk gS] vkSlr 2 ?k.Vs esa ,d jkf'k dk mn;A

v#.k dqekj mik/;k;] Hkkjrh; T;ksfr"k vkSj i÷kú
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gj jkf'k dk fnu ds nks Hkkx vg¢ + jk=k ¾ 
vgksjk=k tSls nks Hkkx gksaxsA vgksjk=k ds chp ds v{kjksa 
ds vuqlkj bls gksjk dgrs g®A gj fnu 24 gksjk dk 
mn; gksrk gSA gksjk ¾ Hour

pUnz ds fnu lkseokj dks lw;kZsn; ds ckn igyh 
gksjk pUnz dh gksxhA mlds ckn 7&7 xzgksa ds 3 pØ 
gksus ij 21 gksjk iw.kZ gksxhA fQj 22o° gksjk pUnz dh] 
23o°µ'kfu] 24o°µxq# dh gksxhA 24 gksjk esa fnu 
iwjk gks tk;sxkA vxys fnu dh igyh gksjk ¼pUnz ls 
25o°½ eaxy dh gksxh vr¢ lkseokj ds ckn eaxy okj 
gksxkA vxys fnu igyh gksjk eaxy ls fxuus ij 4Fkh 
cqèk dh gksxhA blh izdkj Øe ls fnuksa dh gksjk 'kqØ] 
'kfu] lw;Z ls vkjEHk gksxhA

lw;Z&pUnz&eaxy&cqèk&xq#&'kqØ&'kfu ;g Øe l`f"V 
ds vkjEHk ls pyk vk jgk gSA fnuksa dh x.kuk dh 
tkap djus ds fy;s ns[krs g® fd okj Bhd vk jgk 
gS fd ug°A nSfud dk;ZØe cukus ds fy;s okj dk 
egÙo gSA gj okj ds dqN mi;ksxh ;k oftZr dke 
g®A bldk bfrgkl esa dksbZ egÙo ug° gS vr¢ bldk 
müs[k ug° gksrk gSA  

16- u{k=kµu{k=kksa ds uke g®µ1- vf'ouh] 2- 
Hkj.kh] 3- ÑfÙkdk] 4- jksfg.kh] 5- e`xf'kjk] 6- vknzkZ] 
7- iquoZlq] 8- iq";] 9- v'ys"kk] 10- e?kk] 11- iwokZ 
QkYxquh] 12- mÙkjk QkYxquh] 13- gLr] 14- fp=kk] 
15- Lokrh] 16- fo'kk[kk] 17- vuqjkèkk] 18- T;s"Bk] 
19- ewy] 20- iwokZ"kk<+] 21- mÙkjk"kk<+] 22- Jo.k] 23- 
èkfu"Bk] 24- 'krfHk"kD] 25- iwoZ Hkknzin] 26- mÙkj 
Hkknzin] 27- jsorhA 

izkphu dky esa u{k=k ls Hkh frfFk dgh tkrh FkhA 
pUnz lw;kZsn; ds le; ftl u{k=k esa jgsxk og 

ml fnu dk u{k=k dgk tk;sxkA
jkf'k ds lkFk leUo; ds fy;s] u{k=kksa ds 4&4 Hkkx 

¼ikn½ fd;s x;s g®A 
27 x 4 ¾ 108 u{k=k ikn gksus ls gj jkf'k esa 

9&9 ikn gksaxsA
gj ikn dks 1 v{kj ls lwfpr djrs g®A 
tUe ds le; ftl u{k=k ikn esa pUnz jgrk gS] 

ml v{kj ls jkf'kuke gksrk gSA
pUnz 27-2 fnu esa i`Foh dh ifjØek djrk gSA 

vr¢ 28 u{k=k dh Hkh ,d i)fr FkhA 28oka u{k=k 
vfHkftr~ ¼Jo.k ds igys½ dk eku pUnz dh 0-2 fnu 
dh xfr ds cjkcj gSA czãk ds dky esa ;g /kzqo&rkjk Fkk] 
vFkkZr~ i`Foh ds mÙkjh /kzqo dh fn'kk e A izk;¢ 15]800 
bZlk iwoZ esa mÙkjh /kzqo dh fn'kk vfHkftr~ ls cgqr nwj 
gks x;hA rc dkfÙkZds; us èkfu"Bk ls o"kZ dk vkjEHk 
fd;kA fdUrq vfHkftr~ LorU=k u{k=k ds :i esa ekuk 
x;k ftlds Lokeh czãk g®A Qy] eqgwÙkZ vkfn ds fy;s 
vfHkftr~ lfgr 28 u{k=k ekus tkrs g®A pUnz dh eè; 
xfr ¼790@35@52 dyk½ dks lw{e u{k=k Hkksx dgrs 
g®A bldk Ms<+ xq.kk eku bu 6 u{k=kksa dk gSµjksfg.kh] 
vuqjkèkk] iquoZlq vkSj 3 mÙkjk ¼mÙkjk QkYxquh] mÙkjk"kk<+] 
mÙkj&Hkknzin] vFkkZr~ 4] 16] 7] 12] 21] 26 u{k=k½A

Hkj.kh ¼2½] vknzkZ ¼6½] v'ys"kk ¼9½] Lokrh ¼15½] 
T;s"Bk ¼18½] 'krfHk"kd~ ¼24½µbu 6 u{k=kksa dk eku 
vkèkk gSA 'ks"k 15 u{k=k pUnz dh eè;e xfr ds cjkcj 
g®A bu 27 u{k=kksa dk dqy Hkksx ¼21345@41@25½ o`Ùk 
dh dykvksa ¼21600½ ls ?kVkus ij 'ks"k ¼254@18@35½ 
28 o  vfHkftr~ u{k=k dk Hkksx vkrk gS tks mÙkjk"kk<+ 
¼21½ rFkk Jo.k ¼22½ u{k=kksa ds chp vkrk gSA dj.k 
¾ frfFk dk vkèkk Hkkx tSls fnu esa fnu&jkf=k Hkkx g®A

17- dj.kµfrfFk dk vkèkk Hkkx tSls fnu esa 
fnu&jkf=k Hkkx g®A

dj.k ¾ ¼pUnz & lw;Z½@ 6 va'k
pkUnz ekl esa 30 frfFk ds 60 dj.k gksaxsA
7 py dj.k g®] tks 7 okjksa dh rjg Øe ls vkrs 

jgrs g®µco ¼flag½] ckyo ¼ckyd½] dkSyo ¼Hkkyw½] 
rSfry] xj] of.kt] fof"V ¼Hknzk½A

'kqDy izfrink ds f}rh; Hkkx ls py dj.k 'kq: 
gksrs g®A 8 ckj buds pØ ds ckn 56 dj.k gksrs g®A 
4 dj.k cprs g® tks fLFkj dj.k g®µ

Ñ".k 14 nwljk Hkkxµ'kdqfu] vekokL;k&prq"in] 
ukxA 'kqDy izfrink iwoZ HkkxµfdaLrq?uA

18- ;ksxµlw;Z pUnz dk ;ksx 1 ifjØek ¼360 va'k½ 
esa 27 ;ksx cukrs g®µ
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1- fo"dEHk] 2- izhfr] 3- vk;q"eku~] 4- lkSHkkX;] 
5- 'kksHku] 6- vfrx.M] 7- lqdekZ] 8- èk`fr] 9- 'kwy] 
10- x.M] 11- o`f)] 12- /kzqo] 13- O;k?kkr] 14- g"kZ.k] 
15- otz] 16- flf)] 17] O;rhikr] 18- ojh;ku~] 
19- ifj?k] 20- f'ko] 21- fl)] 22- lkè;] 23- 'kqHk] 
24- 'kqDy] 25- czã] 26- ,sUnz] 27- oSèk`frA

19- xzg.k vkSj jkgqµØkfUr o`Ùk ls gj xzg dh 
d{kk ds dVku foUnq dks ikr dgrs g®A

lHkh ikr foijhr fn'kk esa pyrs g®A
pUnz ikr jkgq 18 o"kZ esa ifjØek djrk gSA

   

pUnz d{kk lw;Z d{kk ;ØkfUr o`Ùk) ls 5 va'k 
>qdh gSA gj iwf.kZek dks pUnz i`Foh dh Nk;k esa ug° 

vkrkA tc og ikr ¼jkgq ;k dsrq½ ds fudV gksxk rks 
,d lhèk esa gksus ls <ad tkrk gSA 

jkgq ;k dsrqµ16 va'k ij pUnz jgus ls iwf.kZek 
dks pUnz xzg.k

jkgq dsrq ls pUnz 13 va'k ds HkhrjµvekokL;k 
dks lw;Z xzg.k

lw;Z xzg.k&iw.kZ xzg.k&i`Foh lrg dk dqN Hkkx Nk;k 
'kadq ds Hkhrj

oy; xzg.k ¼lw;Z dk ckgjh oy; n`';½µi`Foh 
lrg Nk;k 'kadq ds ckgj

pUnz xzg.k esa i`Foh Nk;k ls pUnz fNi tkrk gSµgj 
LFkku ij ,d le; gksrk gSA

lw;Z xzg.k esa pUnz Nk;k ls i`Foh dk ,d NksVk 
LFkku fNirk gS] gj LFkku ij vyx le; xzg.k gksxkA

xzg.k pØµjkgq ifjØek dky ds vuqlkj 18 o"kZ 
10.5 fnu esa xzg.k pØ gksrk gSA jkgq ;k dsrq ds lkFk 
Hkh pUnz vkus ij vèkZ pØ esa Hkh xzg.k ,d tSls gksrs 
g®A vèkZ pØ esa 3339 pkUnz frfFk gksrh g® ftudk 
mYys[k osn esa gSµ

=khf.k 'krk =khlgòk.;fXua] f=ka'kr~ p nsok uo pk 
li;Zu~ ;_d~] 3@9@9] 10@52@6] okt- tq] 33@7½

In his book “Surya Siddhanta” Latadeva (505 AD) divided the year into 12 months. Seven  
planets of the solar system affect the earth's atmosphere and their name were added to the 
seven days of the week, which was later on adopted all over the world. Mathematician 
Gerbert, who later got elected as pope change the calendar from complicated Roman 
numerals to simple in the Indian numerals.

In “Surya Sidhanta” Latadeva talked about the Earth’s axis and called it Sumeru. 
“That the Earth is spherical, and it rotates on its own axis” was known to Varahamihira 
and other Indian astronomers much before Copernicus published his theory. (Jewish 
Encyclopedia) 
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bl laf{kIr ijps ds tfj;s eSaa oSKkfud ,oa rduhdh 
fo"k;ksa esa vkus okyh O;kogkfjd dfBukb;ksa rFkk 
pqukSfr;ksa dk ftØ djuk pkgw¡xkA eSa bl vkys[k esa 
foKku rFkk f'k{kk ls tqM+h dfBukb;ksa dk fo'ks"k djds 
mYys[k djuk pkgw¡xkA bldk eq>s O;kogkfjd vuqHko gS 
D;ksafd esjh laLFkk blh {ks=k esa dk;Zjr gSA gkseh HkkHkk 
dsUnz ,d xzstq,V Ldwy (Graduate School) lapkfyr 
djrk gS ftlesa Nk=kksa dks vuqla/kkuksijkUr ̂ foKku f'k{kk* 
esa ih-,p-Mh- dh mikf/k iznku dh tkrh gSA ;gka tks 
xzstq,V 'kCn gS og Lukrd ls furkar fHkUu gSA blfy, 
gesa xzstq,V Ldwy ds fy, Lukrd fo|ky; ;k Lukrd 
Ldwy fy[kus ls ijgst djus dh t:jr gSA ,d 'kCn 
vkrk gS] MhEM ;wfuoflZVh] ftlds fy, dbZ 'kCn bl 
le; izpyu esa gSaA blds fy, ekudhÑr 'kCn 'kk;n 
cu ugha ldk] ;k fQj mruk izpfyr gh ugha gks ik;k 
gSA dgha dksbZ le&fo'ofo|ky; fy[krk gS] rks dksbZ 
ekU; fo'ofo|ky;A dqN yksx lerqY; fo'ofo|ky; 
Hkh fy[krs gS aA blhfy, cgqr ls yk sx vdlj 
/keZladV ls cpus ds fy, nsoukxjh esa lhèks&lh/ks MhEM 
;wfuoflZVh gh fy[k nsrs gSaA fo'ofo|ky; esa vkus okys 
Nk=ksa dk izksQkby vyx&vyx gksrk gSA izksQkby ds 
fy, okLro esa fdlh lqifjfpr 'kCn dk cgqr vHkko 

gSA jgh ckr foKku f'k{kk esa 'kks/k djds MkWDVjsV izkIr 

djds Career cukus dh] rks fQygky dSfj;j 'kCn ls 

gh dke pyk;k tk jgk gSA bldk dksbZ fgUnh i;kZ; 

fQygky ugha fey ldk gSA  

f'k{kk dh ckr gks rks csfld ¼Basic½ f'k{kk ls gh 

gksdj vkxs dh rjQ lhf<+;ka tkrh gSaA ysfdu csfld 

dks geus fgUnh esa T;ksa dk R;ksa viuk fy;k gSA bldk 

dksbZ lVhd fgUnh 'kCn fey ugha ldk, ;k vkt rd 

LFkkfir ugha gks ik;k gSA blhfy, fgUnh izkarksa esa csfld 

f'k{kk ifj"kn~ gS rFkk mlls lapkfyr gksus okys csfld 

izkbejh Ldwy gSaA fefMy Hkh viuh txg dk;e gSA 

iksLV izkbejh] fo'ks"k djds 6 ls 8 rd dh d{kkvksa 

ds fy, fefMy gh yksdfiz; gSA cksMZ 'kCn Hkh fgUnh 

esa dksbZ 'kCn ugha izkIr dj ldk gSA blfy, reke 

izkUrksa ds f'k{kk cksMZ gSaA f'k{kk dh fLFkfr dks lq/kkjus 

ds fy, reke rjhds ls dk;ZØe pyk;s tk jgs gSaA 

bUgsa baVjosa'ku izksxzke dgk tkrk gSA baVjosa'ku dks 

oSls n[ky dg ldrs gSa] ysfdu fgUnh esa n[ky 'kCn 

,d rjg dk udkjkRed ;k fu"ks/kkRed Hkko j[krk 

gSA tcfd baVjosa'ku ldkjkRed rFkk udkjkRed nksuksa] 
gks ldrs gSaA 
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f'k{kk dh vkSipkfjd 'kq#vkr ulZjh ls gksrh gSA 
u;h jk"Vªh; f'k{kk uhfr&2020 esa bls js[kkafdr fd;k 
x;k gSA ulZjh ds fy, fQygky ulZjh 'kCn gh cgqrk;r 
ls py jgk gSA nwljk dksbZ 'kCn fQygky viuk LFkku 
gkfly ugha dj ldk gSA f'k{kk esa 'kks/k] fodkl ds 
lkFk buksos'ku ¼Innovation½ dh Hkh cM+h Hkwfedk gksrh 
gSA vkt ds ;qx esa buksos'ku ij cgqr tksj gSA fgUnh 
esa buksos'ku ds fy, dbZ 'kCn lekUrj py jgs gSaA 
uokpkj, uo&izorZu] rFkk uoksUes"k izpfyr gSaA ysfdu 
vkt dh rkjh[k esa buesa uokpkj FkksM+k Hkkjh iM+rk 
izrhr gks jgk gSA ckdh ds nksuksa 'kCn Hkh lkFk&lkFk 
py jgs gSaA le; gh bldk QSlyk djsxk fd dkSu 
cpsxk] dkSu feVsxkA ,d le; Fkk fd daI;wVj ds fy, 
lax.kd 'kCn dk pyu 'kq: FkkA ysfdu nks n'kdksa esa 
daI;wVj Hkkjh iM+kA lax.kd le; ds lkFk gkf'k;s ij 
pyk x;k] rFkk Hkk"kk;h ifjn`'; ls djhc&djhc xk;c 
gks x;k] pan 'kq)rkokfn;ksa ds vkxzgksa dks NksM+djA reke 
'kCnksa ds lkFk Hkh ,slk gksrk gSA le; ds lkFk 'kCn 
foyksiu dh dxkj ij igqap tkrs gSa] f?kl&fiV tkrs gSa] 
dqN rks viuk ewy vFkZ rd [kks nsrs gSaA  

vc dqN ,sls 'kCn ysrs gSa tks f'k{kk ;k fQj fdlh 
Hkh dk;ZØe dh jh<+ gksrs gSaA blesa fopkjdksa@fpardksa 
dh nwj n`f"V lekfgr gksrh gSA izk;% bls fotu ¼Vi-
sion½ dgk tkrk gSA ysfdu vkaXy Hkk"kk ds fotu dk 
lVhd fgUnh 'kCn ugha fey ldk gSA ;k fQj nwljk 
dksbZ vU; 'kCn bl rjg izpfyr ugha gks ldk gS tks 
ml vFkZ dks izdV djrk gksA mlh rjg egRokdka{kh 
ifj;kstukvksa dks fe'ku ¼Mission½ ds rkSj ij ysus dh 
t:jr iM+rh gS rHkh mlesa okafNr lQyrk feyrh gSA 
mnkgj.k ds rkSj ij Hkkjr ljdkj ds ty thou fe'ku 
dk mYys[k fd;k tk ldrk gSA vHkh rd vaxzsth ds 
fe'ku dk fgUnh 'kCn ;k rks feyk ugha] ;k fQj og 
izpfyr ugha gks ldkA blfy, fgUnh esa Hkh fe'ku gh 
py jgk gSA fe'ku dks gkfly djus ds fy, Active 
gksuk t:jh gSA ;fn Proactive vFkkZr vxzlfØ; gksa rks 
vkSj vPNkA vkf[kj igys ls gh lfØ; ;k fØ;k'khy 
gksus ls gh vPNh lQyrk fey ldrh gSA reke yksx 

i;kZoj.k rFkk ekuokf/kdkj ds eqíksa dks ysdj ges'kk 
eqfge&lh NsM+s jgrs gSaA bUgsa ehfM;k okys Activist 
dgrs gSaA bldk fgUnh i;kZ; fQygky vizkI; gSA ;s 
,sfDVfoLV ekurs gSa fd fodkl lerkewyd gks] lHkh 
ds fy, ykHkdkjh gks] fdlh oxZ fo'ks"k dh dher ij 
gkfly u gksA blfy, fodkl ifj;kstukvksa ij os ckjhd 
utj j[krs gSaA lkFk gh fodkl dk sustainable gksuk 
t:jh gSA vFkkZr og fVdkÅ gks] /kkj.kh; gksA ysfdu 
lLVsuscy ds fy, fVdkÅ 'kCn lekpkj ek/;eksa rFkk 
lks'ky ehfM;k esa fVdk gqvk gSA tcfd ikfjHkkf"kd 
dks'kksa esa /kkj.kh; 'kCn fn;k x;k gSA tkfgj gS] igys 
okyk T;knk yksdfiz; gks pyk gSA  

f'k{kk esa lh[kus ij cy fn;k tkrk gSA bls ge 
Learning dgrs gSaA rduhdh rkSj ij bls fgUnh esa 
vf/kxe dgk tkrk gSA f'k{k.k esa ;fn vf/kxe u gks 
rks fQj mldk D;k Qk;nkA blh dks /;ku esa j[krs 
gq, Learning Units rS;kj dh tkrh gSaA bUgsa vf/kxe 
bdkb;ka dgk tk ldrk gS] ;k fQj 'kS{kf.kd bdkb;kaA 
lcls ljy gS ^ikB* dgukA igys dh fdrkcksa esa ikB 
gksrs FksA lh[kus esa dqN ck/kk,¡ gksrh gSa ftUgsa Learning 
barriers dgk tkrk gSA Hkk"kk Hkh mlh rjg dh ,d 
ck/kk gSA ysfdu yfuaZx cSfj;j ds fy, dksbZ fgUnh 'kCn 
'kk;n gh feysA 'kSf{kd dk;ZØeksa esa Outreach dh 
cM+h Hkwfedk ekuh tkrh gS tc dksbZ laLFkk ;k O;fDr] 
t:jreanksa@y{;oxZ rd vius lk/ku@fopkj ysdj tkrk 
gSA bl vkmVjhp dks fgUnh esa D;k dgk tk,\ fdlh 
laLFkk ds reke dk;ZØeksa ds e/; ijLij rkyesy Hkh 
t:jh gksrk gS ftlls os ,d nwljs dks iksf"kr djsa] 
le`) djsa] ijLij ennxkj lkfcr gksaA buds e/; ,d 
Synergy dk gksuk t:jh ekuk tkrk gSA fluthZ ds 
fy, 'kCn fQygky lgfØ;rk gS, tks vtuch&lk gh 
izrhr gksrk gSA 'kSf{kd v/;;u@'kks/k esa fdlh izdj.k 
dks ysdj losZ{k.k ;k oLrqfu"B v/;;u fd;k tkrk 
gSA bls Case study dgk tkrk gSA bl dsl LVMh ds 
fy, fgUnh esa dksbZ fudVkFkhZ 'kCn&;qXe ugha feyrk gSA 

'kSf{kd txr esa dke djrs gq, eSaus ns[kk gS fd 
vHkh Hkh vaxzsth ds reke 'kCnksa ds fy, fgUnh 'kCn 

MkW- Ñ".k dqekj feJ] rduhdh vuqokn dh pqukSfr;k & dqN vuqHko
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feyus dfBu gks tkrs gSaA blfy, mUgsa tl dk rl 
nsoukxjh esa fy[kdj dke pyk ysuk iM+rk gSA buls 
dke py Hkh tkrk gSA vkf[kj Hkk"kk laizs"k.k dk gh 
tfj;k gSA ;fn fons'kh Hkk"kk ds 'kCn ls dke pyrk 
gS rks Hkh Bhd gSA vkf[kj fgUnh us vaxzsth] vjch] 
Qkjlh] mnwZ] iqrZxkyh] phuh] rqdhZ] ls reke 'kCn fy;s 
gh gSaA os 'kCn vc rks brus vkeQge gks pys gSa rFkk 
Hkk"kk esa jp cl gh ugha x;s gS] cfYd bl rjg ipk 
fy;s x;s gS fd gesa irk gh ugha pyrk fd os ckgj 
ls vk;s gSaA bu reke 'kCnksa ij ,d foLr`r fofucU/k 
gks ldrk gSA ,d dgkor gS] Hkk"kk cgrk uhjA bls 
vfojy, izokgeku jguk gSA le; ds lkFk ;k=k esa 
bls pyrs jguk gS fofo/k :ikdkjksa ds lkFkA vLrq] 
pjSosfr] pjSosfrA 

rduhdh 'kCn

vkaXy 'kCn fgUnh lerqY;
Learning vf/kxe] lh[kuk
Graduate school xzstq,V Ldwy
Deemed University MhEM ;wfuoflZVh] 

 le&fo'ofo|ky;] 
 lerqY; fo'ofo|ky;]  
 ekU; fo'ofo|ky;
Vision fotu, n`f"V
Vision document n`f"V&i=k
Mission fe'ku
Synergy lgfØ;rk
Outreach vkmVjhp
Innovation uokpkj] uoksUes"k] 
 uoizorZu
Case study dsl LVMh
Sustainable /kkj.kh;] fVdkÅ
Basic csfld
Board cksMZ
Middle fefMy
Nursery ulZjh
Activist ,sfDVfoLV
Proactive vxzlfØ;] izks,sfDVo
Computer daI;wVj] lax.kd 
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izfrfØ;k @ Feedback
fganh Hkk"kk esa isij fy[kus dk ;g esjk igyk vuqHko gS vkSj ;g 'kq: ls var rd vafre izLrqfr rd cgqr fnypLi FkkA 
foKku izdk'k if=dk ds ckjs esa lcls vPNh ckr ;g gS fd izfrfØ;k le; cgqr rst gS vkSj if=kdk ds laiknd MkW- vkse 
fodkl us 'kq: ls var rd ;k=kk ds nkSjku ekxZn'kZu fd;k] leh{kk leUo;d MkW- jkgqy nhf{kr cgqr fouez O;fDr gSaA 
tc Hkh eq>s t:jr iM+h] mUgksaus gj le; esjk ekxZn'kZu fd;kA vxj vkt esjk isij Lohdkj gqvk gS rks flQZ bUgha nks 
dh otg lsA ;g liuk lp gksus tSlk gS D;ksafd eSa fiNys ,d lky ls bartkj dj jgh FkhA gj le; laiknd MkW- vkse 
lj us dgrs Fks fd isij esa vHkh vkSj cnyko gks ldrs gSa] ysfdu mudh izfrfØ;k okLro esa xq.kkRed isij fy[kus esa 
cgqr ennxkj FkhA lHkh fn'kkfunsZ'kksa dks le>uk vklku gSA tuZy esa izdkf'kr lHkh isij xq.kkRed gSa] blls irk pyrk 
gS fd tuZy xq.koÙkk ds lkFk le>kSrk ugha djrkA dqy feykdj bl if=kdk ds lkFk esjk vuqHko cgqr vPNk gSA eSa 
foKku izdk'k if=kdk dk lq>ko mu 'kks/kdrkZvksa dks nw¡xh tks vius ifj.kkeksa dks gekjh ekr` Hkk"kk esa fy[kus ds bPNqd gSaA

Authors : Komal Sharma, Dr. Ganesh Kumar Sethi.
Komalsharma00061@gmail.com, ganeshsethi147@gmail.com 

foKku izdk'k ds lkFk tqM+s gksus ds fy, egRoiw.kZ eglwl djrh gw¡A lcls igys eSa izksQslj vkse fodkl th dks /kU;okn 
nsuk pkgrh gw¡] ftuds iz;klksa ds lkFk ;g if=kdk fganh esa varjjk"Vªh; Lrj ij izdkf'kr gksrh gSA eSa  izks- vks-ih- 'kekZ 
th vkSj foKku izdk'k dh iwjh Vhe dks muds iz;klksa ds fy, /kU;okn nsuk pkgrh gw¡A eSaus bl if=kdk ds lHkh fiNys 
vkys[kksa dks i<+k gS vkSj izdkf'kr i=k Kku] uokpkj vkSj uohurk ds laca/k esa os lc mPp ekud ds gSaA ;g gekjs tSls 
ys[kdksa ds fy, lh[kus dk cM+k vuqHko gSA  

Author: Dr. Seema Vats, Dept of Physics, Motilal Nehru College, University of Delhi 
drseema ats@gmail.com

lcls igys eSa izks- ds-ds- feJk ds izfr vkHkkj izdV djrk gw¡ vkSj mudk vkHkkj O;ä djrk gw¡A Hkk"kk dh le> esa cgqr 
ennA fQj] eSa /kU;okn nsuk pkgrk gw¡ vkSj vkHkkj O;Dr djuk pkgrk gw¡A izks- ¼MkW-½ izse dqekj flag dks esjh ikaMqfyfi 
esa lq/kkj ds fy, muds cgqewY; lq>ko ds fy,A blds vykok] eSa foKku&izdk'k esa esjs isij dks 'kkfey djus ij fopkj 
djus ds fy, izks- ¼MkW-½ vkse fodkl dks /kU;okn nsuk pkgrk gw¡A cgqr&cgqr /kU;oknA

Author: Partha Ghosh, Dept. of Computer Sc. and Engineering,
Govt. College of Engineering and Ceramic Technology, Kolkata, India

parth_ghos@rediffmail.com

^foKku izdk'k*] 'kks/k if=kdk esa leh{kk dk;Z gj ek;us esa ljkguh; gSA iqjkus laLdj.kksa ds 'kks/k vkys[k mRÑ"V xq.koÙkk 
ds izek.k gSa] os lHkh mPp Js.kh ds gSaA vHkh rd] ^foKku izdk'k* esa izdk'ku dk vuqHko gekjs fy, cgqr gh fnypLi 
,oa ldkjkRed jgk gSA fgUnh esa ys[k fy[kus esa dbZ pqukSfr;ksa ls lkeuk gqvk ysfdu if=kdk lEiknd MkW- vkse fodkl ds 
mi;ksxh ekxZn'kZu us ;k=kk dks lqxe cuk;kA leh{kdksa dh cgqvk;keh fVIif.k;ka ,oa lq>ko gh 'kks/ki=k ds lQyrkiwoZd 
laLdj.k esa tkus ds dkjd gSaA bl fganh tujy esa izdk'ku dk gekjk ;g igyk vuqHko gSA lHkh fu"i{k vkykspukvksa ,oa 
Js"B lq>koksa ds fy, ge /kU;okn nsrs gSaA ge vk'kk djrs gSa fd ^foKku izdk'k* ds vkxkeh vad esa gekjk 'kks/ki=k izd-
kf'kr gksxkA bl volj ds fy, ge lHkh ys[kd] ^foKku izdk'k* dh lEiw.kZ Vhe ds fy, ân; ls vkHkkj O;Dr djrs gSaA 

Authors: lkdsr :fl;k] fods'k dqekj ;kno] MkW- izfrHkk flag] e;ad feJ
saket@recmainpuri.in,  y ikeshkumar096@gmail.com, pratibhasinghci il@gmail.com, 

mayank19028@recmainpuri.in
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