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lEikndh;

fMtkbu lkbal

(Science of Man-made Artifacts)

i`Foh] ty] ok;q] vfXu] xzg] u{k=] rkjs] ikS/ks] ouLifr;ka] i'kq] i{kh vkfn vkSj buds chp vUrlaZcU/k ls 
tfur lHkh ?kVuk,a ç—fr esa fufgr gSaA euq"; cqf)thoh çk.kh gS] ç—fr dks fugkjrs&fugkjrs oLrq vFkok 
?kVukvksa ds gksus dk dkj.k tkuus dh ftKklk ls budk voyksdu] ijh{k.k] fu"d"kZ.k vkfn ds Øec) 
v/;;u ls u, Kku dk l`tu fd;kA bl Kku ds vk/kkj ij bldh lajpuk vkSj O;ogkj tSls xq.kksa dk 
irk yxk dj fu;e vkSj fl)kar çfrikfnr fd,A fdlh oLrq vFkok ?kVuk ds lajpuk vkSj O;ogkj ds 

Øec) v/;;u ls izkIr u, Kku dks foKku ¼Science½ dgrs gSaA

;fn oLrq ¼Object½ vFkok ?kVuk ¼Phenomenon½ ç—fr esa gS] rks bl çdkj ds Øec) v/;;u 

¼Systematic Study½ dks çk—frd foKku ¼Natural Science½ dgrs gSaA ftlesa lR; dks mn~?kkfVr djuk 
y{; gSA lw{erj vFkok o`gÙkj lajpuk dh vfHkdYiuk ¼Model½ dk Hkh Øec) v/;;u dj ldrs gSaA tSls 
ijek.kq lajpuk e‚My] CySdgksy e‚My] ijs lw;ZeaMy e‚My vkfnA çk—frd foKku] ç—fr esa lkoZHkkSfed 
'kk'or lR; mn~?kkfVr djrk gSA bls vUos"k.k ¼Discovery½ dg ldrs gSaA 

ekuo cqf)thoh izk.kh gSA  fdlh fo'ks"k mÌs'; ds fy, fdlh oLrq vFkok ?kVuk dh jpuk djrk gSA ,slh 
jpuk dks fMtkbu ¼Design½ dg ldrs gSaA blesa y{; fuf'pr gksrk gS] vkSj jpuk dkS'ky ¼ Skill½ iz/kku gksrk gSA 

fo'ks"k mÌs'; ds fy, ekuo fufeZr fdlh oLrq vFkok ?kVuk dh jpuk i)fr ds Øec) v/;;u ¼Systematic 
Study½ ls izkIr Kku ¼Knowledge ½ dks ekuo&fufeZfr foKku ;k  fMtkbu lkbal ¼Design Science½ dg 
ldrs gSaA vFkkZr~ Design of man-made artifacts - Objects and Phenomena - to meet certain desired 
goal. ¼H.Simon 1996 : The Science of the Artificial, MIT Press½A 

fMtkbu lkbal esa fuekZ.k y{; ¼Goal½ igys ls fuf'pr djrs gSaA fuekZ.k i)fr dk Kku jgrk gS ftlls 
dksbZ vU; O;fä Hkh oSlk fuekZ.k dj ldrk gSA blesa jpuk Kku iz/kku gSA 

fMtkbu lkbal fjlpZ ¼Design Science Research½ esa fdlh fo'ks"k iz;kstu ds fy, leqfpr oLrq vFkok 
?kVuk ds fuekZ.k dk y{; cukrs gSaA fuekZ.k izfØ;k ls ubZ jpuk i)fr;ksa vkfn ds uohu Kku ¼New Knowledge½  
dk l`tu djrs gSa] tks vHkh rd Kkr ugha FkkA 

bl y{; flf) ds fy, vius ¼O;fä ;k xzqi ds½ iwoZ Kku ds vk/kkj ij] vU;= mi;ksxh Kku dks Hkh le>rs 
gSa] vkSj ckgjh ifjos'k esa dkfeZd tu'kfä] VSDuksykWth vkSj dk;Z laLFkk dh miyfC/k vkSj lhekvksa ¼Constrains½ 
dks Hkh /;ku esa j[krs gSaA dk;Zny] vkarfjd {kerkvksa vkSj ckgjh vojks/k vkSj lhekvksa ds chp fuekZ.k] ewY;kadu 
vkSj lq/kkj djrs gSa] fuekZ.k djrs gq, lh[kus ¼Learning by making½ dh izfØ;k gksrh gS] foQyrk ls Hkh lh[krs 
gSA ifj.kke esa dksbZ uol`tu ¼oLrq@?kVuk½ vFkok@vkSj fuekZ.k&fof/k@fufeZfr ¼Method of making½ lEHko gSA 

fMtkbu lkbal esa fuekZ.k&fof/k@fufeZfr ¼Method of making½ Li"V ,oa izysf[kr gks] ftlls vU;= Hkh 
oSKkfud funsZf'kr fuekZ.k&fof/k ls og ifj.kke ik ldsaA ,sls ifj.kke dks vkfo"dkj ¼Invention½ dg ldrs gSaA

fMtkbu lkbal dk;Zny ls vis{kk gS fd ifj.kke ekuo vFkok çkf.k;ksa ds çfr dY;k.kdkjh gks] vkSj 
ç—fr esa larqyu u fcxkM+sA ifj.kke dh lqxzkárk ds fy, lkSan;Z i{k Hkh egRoiw.kZ gksrk gSA 
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vkse fodkl] lEikndh; & fMtkbu lkbal

	 vk/kqfud foKku ,oa rduhdh esa fodkl nj dks rhozrj djus ds fy, fjlpZ isij çdk'ku dks 
c<+kok fn;k x;kA ubZ rduhdh dks isVsaV djus dk çko/kku gS] ftlls fuf'pr dkykof/k rd ml isVsaV 
ds ç;ksäk ls /ku-ykHk ¼j‚;YVh½ fey ldsA isij çdk'ku dh ck/;rk ls ekSfydrk esa deh] vkSj foKku 
lkfgR; dh pksjh c<+us yxhA vfr loZ= otZ;sRk~A isVsaV uhfr ls fodflr ns'k vf/kd le`) gq,] xjhc ns'k 
oafpr] foiUu gksus yxsA

foKku vkSj rduhdh dk fodkl if'pe esa yxHkx 1400 bZaloh ¼CE½ ls çkjaHk gqvkA blls igys Hkh 
vyx&vyx Hkw[kaMksa esa fodkl Øe mYys[kuh; gSaA Hkkjr esa gtkjksa lky igys 400 bZ-iw- ¼BC½ ls foKku 
,oa rduhdh fodkl ds çek.k gSaA dfri; mnkgj.k bl çdkj gSa & çk—frd foKku ¼Natural Science½ 
ds {ks= esa T;ksfr"k ,oa xf.kr esa ckS/kk;u] dkR;k;u] vk;ZHkê&1] vk;ZHkê&2] Jh/kjkpk;Z] okjkgfefgj] 
czãxqIr] HkkLdjkpk;Z fo[;kr gSaA egf"kZ dfiy jfpr lka[; n'kZu l`f"V dh jpuk dh xqRFkh dks iq#"k 
rFkk ç—fr uked nks 'kk'or rRoksa ds vk/kkj ij lqy>kus dk ç;kl djrk gSA iq#"k 'kq) psru Lo:i gS 
rFkk ç—fr rel] jtl rFkk lRo uked f=xq.kksa ls ;qä vpsru gSA l`f"V fuekZ.k esa 25 ewy rRo ekus 
x,A egf"kZ d.kkn us oS'ksf"kdn'kZu esa loZçFke v.kq lajpuk dh ifjdYiuk çLrqr dhA os ijek.kq fl)kUr  
ds tud Fks ¼bls v.kqfoKkuh tkWu MkYVu us Hkh ekuk½A d.kkn ds xfr&fu;e  ¼laws of motion½ 
mYys[kuh; gaSA ¼ftudk Js; 17oha  lnh  ds vkbt+d U;wVu dks fn;k tkrk gSA½ xf.kr dh dbZ iqoZorhZ 
izes;ksa dk Js; vU; if'peh fo}kuksa dks fn;k tkrk gSA

ekuo&fufeZfr foKku ¼fMtkbu lkbal½ vFkkZr~ rduhdh ds {ks= esa Hkh gtkjksa o"kZ igys egRoiw.kZ  
fodkl Øe ds ik.Mqfyfi çek.k /kuqosZn] xka/koZosn] vk;qosZn] vFkZ'kkL=] LFkkiR; osn vkfn miosnksa esa 
mfYyf[kr gSaA vk;qosZn esa pjd] lqJqr] ek/kodj] /kUoarfj] okXHkê fo[;kr gSaA i'kqfpfdRlk esa 'kkfygks=] 
vkSj fo|qr foKku esa egf"kZ vxLR; çeq[k gSaA /kkrq ,oa jlk;u 'kkL= esa ukxktqZu dk ;ksxnku jgkA fnYyh 
dk ykSg LrEHk /kkfRodh dk mYys[kuh; mnkgj.k gSA 13oha 'krkCnh ds xzaFk jl jRuleqPp; esa tLrk cukus 
dh fof/k nh xbZA ¼18oha lnh esa fczlVy fof/k uke ls fofy;e pSfEi;u us isVsaV djk;k FkkA½ vkSj Hkh dbZ 
mnkgj.k fey tk,axsA

fjlpZ esa foKku lkfgR; dk losZ{k.k djrs le; çkphu Hkkjrh; vkfo"dkjksa ¼Inventions½ dks le>us 
dh Hkh dksf'k'k dh tk,A vk uks Hkæk% ØRoks ;Urq fo'or% vFkkZRk~] lHkh vksj ls vPNs fopkj vk,aA

'kks/kkfFkZ;ksa ds fy, dfri; vk/kqfud fo[;kr oSKkfudksa ds vuqla/kku ¼Research½ çfØ;k ds vuqHko 
lk>k djuk mi;ksxh gksxkA ,Mhlu] vkbaLVkbu] fy;ksukMksZ n foaph] fVe cuZlZ yh tSls fo[;kr oSKkfudksa 
ds vuqlkj ¼1½ uksVcqd ¼Bright Ideas Notebook½ cuk,a ftlesa vius vkSj nwljksa ds u, fopkjksa dks fy[krs 
tk,a vkSj foQyrkvksa ls Hkh lh[krs tk,a] ¼2½ ekufld jpukRed fp=.k ¼Visualization½ ls cknyksa vkfn 
esa fofo/k vk—fr;ksa dh dYiuk djus ds vH;kl ls jpukRedrk ¼Creativity½ dks c<+k,a] ¼3½ y{; ¼Target½ 
fu/kkZfjr djsa tSls ,d NksVk vkfo"dkj 1 ekg esa] cM+k vkfo"dkj 6 ekg esa] ¼4½ laHkkouk lksp ¼Possibility 
thinking½ ls orZeku fl)kUrksa ,oa ekU;rkvksa dks 'kk'or u ekurs gq, muesa lq/kkj dh laHkkoukvksa dh 
ryk'k djsa] ¼5½ jatu fparu ¼Soft thinking½ esa xgu fparu ds vfrfjä dqN le; dyk] ç—fr lkfu/;] 
'kkL=h; laxhr] /;ku esa Hkh yxk,aA

Hkkjrh; ijEijk esa KkukfFkZ;ksa ds fy, vkgkj&fogkj] lksuk&tkxj.k] dk;Z&Je esa larqyu ij] vkSj 
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vkRe la;e ij  cy fn;k x;k gSA /;ku ¼eu dh ,dkxzrk½ ls uokpkj vkSj jpukRedrk esa o`f) gksrh 
gSA ru vkSj eu nksuksa ds LokLF; ds fy, ;ksx dh egÙkk gSA

bl çdkj jpukRedrk vkSj uokpkj lao/kZu lw= &

•	 laHkkouk fpUru ¼Possibility thinking½

•	 uokpkj ladyu ¼Bright Ideas Notebooking½

•	 uokpkj y{; fu/kkZj.k ¼Innovation Quota½

•	 ekufld jpukRed fp=.k ¼Visualisation½

•	 foKku vkSj dyk dk leUo; ¼Integrating Science and Art½

•	 /;ku ¼Meditation½

ekuo cqf) dh çfr:i —f=e cqf)erk ¼Artificial Intelligence½ dh rduhdksa dk Hkh fodkl gks jgk 
gS] lapkj lk/kuksa ls rRdky igqap c<+h gSA lqfuf'pr djsa fd vuqç;ksx lanHkZ&lEer gksa] ekuo&dsafær gksa] 
lkaL—frd ewY;ksa ds vuqdwy gksaA —f=e cqf)erk dh rduhdksa ls f'k{kk] LokLF;] m|ksx] —f"k vkSj lsok 
{ks=ksa dks csgrj cukus dh cgqr laHkkouk,a gSaA e'khu yfuZax ¼ys[k&cksy&n`'; ls½] jkscksfVDl] lkbcj lqj{kk] 
ys[k&cksy&n`'; igpku ,oa oxhZdj.k] Hkk"kkUrj.k] MsVk ekbfuax vkfn {ks=ksa esa fjlpZ] vkSj uol`tu&m|e 
¼Incubation½ dh vikj laHkkouk,a gSaA fMtkbu lkbal fjlpZ esa uohurk ¼Novelty½ vkSj mikns;rk 
¼Utility½ nksuksa dks lqfuf'pr fd;k tk;sA

vko';drk vkfo"dkj dh tuuh gSA cnyrh ifjfLFkfr esa leL;k dk Kku ijd gy ikus ds fy,] 
vFkok iwoZ rduhdh dks csgrj cukus ds mÌs'; ls fMtkbu lkbal esa uohu Kku dk l`tu djrs gSaA blesa 
leL;k dks ifjHkkf"kr djrs gSaA  ckgjh lhekvksa ¼Constraints½] vkSj vkUrfjd Lrj ij vius vkSj lkfgR; 
losZ{k.k ls izkIr Kku ds vk/kkj ij ladYiukRed fMtkbu ¼Conceptual Design½ djrs gSa] vkSj rnuqlkj 
fuekZ.k djrs gSa] ewY;kadu djrs gSaA ifj.kke dh Lohdkfjrk ij fopkj dj fMtkbu] fuekZ.k fof/k] vkSj 
ewY;kadu fof/k esa ;Fkksfpr cnyko  dj fodkl Øe pkyw j[krs gSaA Lohdkfjrk Lrj feyus ij fuekZ.k 
fof/k dh tkudkjh ls u, Kku dk l`tu djrs gSaA ;fn dksbZ u;k izkWMDV curk gS rks mls isVsaV djus 
dk Hkh iz;kl djrs gSaA

fMtkbu lkbal ¼ekuo&fufeZfr foKku½ fjlpZ esa  ¼leL;k çk:i &&> fMtkbu &&> fuekZ.k &&> 
ewY;kadu &&> ifj.kke½ ds fodkl Øe ds e/; Lrjksa esa iqujh{k.k ls lanHkZ ds vuqlkj vkSj lkfgR; losZ{k.k 
ls vU; fØ;k&fof/k;ksa vkfn dh tkudkjh ds vk/kkj ij lq/kkj djrs gSa] cukrs gSa] lh[krs gSaA vHkh"V ifj.kke  
dh çkfIr ij uohu ,oa mikns; uol`tu vFkkZr~ vkfo"dkj ds ckjs esa çdk'ku Hkh djrs  gSaA

- - - vkse fodkl

dr.omvikas@gmail.com
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  vf[ky Hkkjrh; rduhdh f'k{kk ifj"kn
All India Council for Technical Education

usYlu eaMsyk ekxZ] olar dqat] uÃ fnYyh &110070
www.aicte-india.org 

lkStU; & vf[ky Hkkjrh; rduhdh f'k{kk ifj"kn 

mPp rduhdh f'k{kk gsrq vHkkrf'ki ¼AICTE½ laLFkku esa f'k{kdksa vkSj Nk=ksa ds Lrj ij xq.koÙkk ,oa uokpkj 
laoèkZu ds fy,  fofoèk ;kstukvksa dk fooj.k] bl çdkj gS %

ladk; fodkl ;kstuk,a (Faculty Development Schemes)

ladk; fodkl dk;ZØe ¼,QMhih½ %& 

;kstuk ¼ladk; fodkl dk;ZØe½ dk mís'; 
çf'k{k.k vk;ksftr djus ds fy, foÙkh; lgk;rk 
çnku djuk gS tks Kku] dkS'ky ds mUu;u dh 
lqfoèkk çnku djsxk vkSj rduhdh fo"k;ksa esa 
fu;ksftr f'k{kdksa dks çsj.k çf'k{k.k ds volj çnku 
djus dk bjknk j[krk gSA

y?kq vofèk çf'k{k.k dk;ZØe ¼STTP½ %& 

,vkÃlhVhÃ }kjk 'kq: dh xÃ uÃ ;kstuk 
dk Qksdl ladk;] ç'kklfud deZpkfj;ksa vkSj 
iqLrdky;kè;{kksa dks çf'k{k.k çkIr djus vkSj 
uohure 'kS{kf.kd rduhdksa dh ckjhfd;ksa ls [kqn 
dks ifjfpr djkus ds fy, ,d eap çnku djuk gSA 
rduhdh@O;kolkf;d f'k{kk dk {ks=A

,vkÃlhVhÃ&vkÃ,lVhÃ çsj.k@iqu'p;kZ dk;ZØe %& 

rduhdh laLFkkuksa esa f'k{kdksa ds is'ksoj 'kksèku 
ds fy, ,vkÃlhVhÃ&vkÃ,lVhÃ çsj.k@iqu'p;kZ 
dk;ZØe vko';d gSaA

ladk; fodkl ds fy, ,uihVsy }kjk vk;ksftr 
,QMhih ¼MOOCs½ %& 

AICTE vkSj NPTEL ds chp 03-07-2018 dks 
,d le>kSrk Kkiu ij gLrk{kj fd, x, FksA bl 
lg;ksx ¼,evksvkslh ds la;qä çek.khdj.k½ ds rgr 
ladk; }kjk 'kq: fd, x, vkSj lQyrkiwoZd iw.kZ fd, 
x, bu ,uihVhÃ,y ikBîØeksa dks lh,,l@lhèkh 
HkrÊ ds rgr ladk; inksUufr ds fy, ekuk tk,xkA

'kkjhfjd f'k{kk funs'kdksa@[ksy vfèkdkfj;ksa ds 
fy, ,lVhVhih %& 

'kkjhfjd@[ksy&[ksy f'k{kdksa@[ksy funs'kd@
[ksy vfèkdkjh ¼ladk; ukfer½ ds fy, nks lIrkg 
dk ,d ik;yV ,lVhVhih ¼vkoklh; dk;ZØe½ 
'kq: fd;k x;k gSA

xq.koÙkk lqèkkj dk;ZØe % & 

;g ladk; lnL;ksa dks ekLVj vkSj M‚DVjsV 
fMxzh dk;ZØe ds ekè;e ls vius 'kSf{kd vkSj 
rduhdh dkS'ky ds Lrj dks mUur djus ds volj 
çnku djrk gSA Þcsgrj f'k{k.k ds fy, mPp 
;ksX;rkÞA

,vkÃlhVhÃ&rduhdh foÜofo|ky; la;qä 
çf'k{k.k dk;ZØe %& 

le>kSrk Kkiu jk"Vª fuekZ.k dh fn'kk esa ,d 
lkFkZd ;ksxnku dks l{ke djus ds fy, fuEufyf[kr 
rS;kj djus ds fy, çf'k{k.k dk;ZØe vk;ksftr 
djuk gS%& foÜofo|ky; ds foHkkx ds lnL;] 
iqLrdkè;{k] u‚u VhÇpx LVkQ

vuqlaèkku çksRlkgu ;kstuk ¼RPS½%& 

LFkkfir vkSj uÃ çkS|ksfxfd;ksa esa bathfu;Çjx 
foKku vkSj uokpkjksa esa vuqlaèkku dks c<+kok nsdj 
laLFkkuksa esa vuqlaèkku dk ekgkSy cukukA ns'k esa 
ladk; vkSj vuqlaèkku dÆe;ksa dh xq.koÙkk c<+kus 
ds fy, ekLVj vkSj M‚DVjsV fMxzh mEehnokjksa dks 
mRiUu djukA ;s vkxs fuEu çdkj ds gSa&

vHkkrf'ki] xq.koÙkk lao/kZu ifj;kstuk,a
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• mÙkj iwoÊ {ks= ds fy, vuqlaèkku çksRlkgu 
;kstuk ¼RPS&NER½

• mÙkj iwoÊ {ks= ¼xzkeh.k½ ds fy, vuqlaèkku 
çksRlkgu ;kstuk

• jk"Vªh; M‚DVjsV QSyksf'ki ds fy, vuqlaèkku 
çksRlkgu ;kstuk ¼RPS&NDF½
• çcaèku ds fy, vuqlaèkku çksRlkgu ;kstuk 
¼RPS çcaèku½

,vkÃlhVhÃ&O;kolkf;d fodkl ;kstuk %&

fo'ks"kKrk ds lacafèkr {ks= esa oSfÜod ifjorZuksa 
ds fy, [kqn dks v|ru djus ds fy, fons'kksa esa 
varjkZ"Vªh; lEesyuksa esa Hkkx ysus dk volj çnku 
djds ladk; ds chp vuqlaèkku laL—fr dks c<+kok 
nsukA

AICTE&INAE ¼çfrf"Br foftÇVx çksQsljf'ki 
;kstuk½ % & 

fof'k"V foftÇVx çksQslj Nk=ksa vkSj ladk; 
ds fy, m|ksx ds vR;kèkqfud] vkS|ksfxd ekgkSy 
vkSj m|ksx dh vuqlaèkku ,oa fodkl vko';drkvksa 
ij O;k[;ku nsrs gSaA m|ksx ds fy, Nk= 
ifj;kstukvksa@#fp ds fl)karksa dk ekxZn'kZu 
djrk gS] ikBîØe fodkl esa enn djrk gS vkSj 
bathfu;Çjx laLFkku vkSj m|ksx ds ikjLifjd ykHk 
ds fy, vU; xfrfofèk;ksa dks 'kq: djrk gSA

,vkÃlhVhÃ&rduhdh iqLrd ys[ku vkSj vuqokn %& 

;g ;kstuk ,QMhlh }kjk LFkkuh; Hkk"kk esa Kku 
vkèkkj cukus ds fy, rduhdh f'k{kk esa *vuqlwfpr 
{ks=h; Hkk"kk* ds mi;ksx dks c<+kok nsus vkSj uohure 
fodkl dks 'kkfey djrs gq, uohure rduhdh 
Kku ds [ktkus ds fuekZ.k dks çksRlkfgr djus ds 
fy, 'kq: dh xÃ gSA çfrf"Br ladk;@ys[kdksa@
vuqokndksa dks foÙkh; lgk;rk çnku djdsA

AICTE&Emeritus çksQslj ¼çfrf"Br ps;j 
çksQslj½ % & 

bl ;kstuk dk mís'; mPp ;ksX; vkSj vuqHkoh 
lsokfuo`Ùk is'ksojksa dh fo'ks"kKrk dk mi;ksx djuk 
gS] ftUgksaus is'ksoj ds fy, fdlh Hkh fo"k; esa 
vius lacafèkr {ks=ksa esa lekt ds fy, fuLlansg] 
vifjorZuh;] vf}rh; vkSj vlkèkkj.k ;ksxnku fn;k 
gSA estcku laLFkkuksa vkSj vklikl ds {ks=ksa esa fLFkr 
laLFkkuksa ds Nk=@ladk; dk ykHkA

,vkÃlhVhÃ&loZJs"B f'k{kd iqjLdkj %& 

;g ;kstuk vlkèkkj.k f'k{kdksa dh igpku 
djus vkSj iqjLdkj ds lkFk fMxzh] fMIyksek vkSj 
çcaèku laLFkkuksa ds fy, jk"Vªh; Lrj ij rduhdh 
f'k{kk ds {ks= esa ,sls f'k{kdksa dh mR—"Vrk@loksZÙke 
çFkkvksa@uohurk dks igpkuus ds fy, 'kq: dh 
xÃ gSA

laLFkkxr fodkl çdks"B ¼Institutional Development Cell½

1- 	 ,vkÃlhVhÃ&vk;kstu lEesyu gsrq vuqnku 
(GOC) ;kstuk ds fy, % ;g ;kstuk 
rduhdh f'k{kk ds fofHkUu {ks=ksa esa jk"Vªh; vkSj 
varjkZ"Vªh; Lrj ij lEesyu vk;ksftr djus ds 
fy, laLFkkuksa dks foÙkh; lgk;rk çnku djrh 
gSA

	 vk;kstu ds fy, laLFkkuksa dks vfèkdre foÙkh; 
lgk;rk%

	 • v‚ulkbV jk"Vªh; lEesyu ¼3 yk[k #i;s½

	 • v‚ulkbV varjkZ"Vªh; lEesyu ¼#- 4 yk[k½

	 • v‚uykbu@Ã&lEesyu ¼#- 50]000½

2-	 ,vkÃlhVhÃ&Ã&'kksèk Çlèkq ¼eSS½ ;kstuk & 
;g ;kstuk Ã&lalkèkuksa@Ã&tuZyksa ¼tSls& 
,,llhÃ] ,,l,eÃ] MCY;wvks,l] Ldksil] 
csaFke QkekZ vkfn½ ds ekè;e ls lwpuk vkSj Kku 
çnku djrh gS] tks buf¶ycusV }kjk lqfoèkk 
çnku dh tkrh gSA vuqlaèkku xfrfofèk;ksa esa yxs 
ljdkjh vkSj ljdkjh lgk;rk çkIr laLFkkuksa 
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dks laLFkkuksa dks Ã&lalkèku@Ã&tuZy dh 
lnL;rk çnku dh tkrh gSA

3- 	 ,vkÃlhVhÃ&Nk=ksa ds chp #fp;ksa] 
jpukRedrk vkSj uSfrdrk dks c<+kok nsus 
ds fy, ;kstuk % Scheme for Promoting 
Interests, Creativity and Ethics among 
Students ¼SPICES½ ;kstuk& laLFkku esa vU; 
Dycksa ds fy, ,d e‚My ds :i esa ,d Nk= 
Dyc fodflr djus ds fy, ,vkÃlhVhÃ }
kjk vuqeksfnr laLFkkuksa dks foÙkh; lgk;rk ¼1 
yk[k #i;s½ A

4- ,vkÃlhVhÃ&vkèkqfudhdj.k vkSj vçpyu 
(MODROB) ;kstuk % ;kstuk ds rhu 
çdkjksa ds ekè;e ls çLrkfor ç;ksx'kkykvksa@
dk;Z'kkykvksa@daI;wÇVx lqfoèkkvksa esa vçpyu 
dks vkèkqfud cukus vkSj gVkus ds fy, foÙkh; 
lgk;rk ¼20 yk[k #i;s rd½

	 • MODROB&fu;fer

	 • MODROB&vkdka{kh laLFkku

	 • MODROB&i‚fyVsfDud

5- 	 ,vkÃlhVhÃ&dSail vkokl ,oa lqfoèkk,a 
oèkZd lkekftd vuqHko (CAFES) ;kstuk& 
Nk=kokl ds fuekZ.k ds fy, laLFkkuksa dks foÙkh; 
lgk;rkA bl ;kstuk ds rhu çdkj gSa tks 
fuEufyf[kr dh t:jrksa dks iwjk djrs gSa% &

	 (i) dSQs & vuqlwfpr tkfr@vuqlwfpr 
tutkfr ds Nk=

	 (ii) dSQs & ,uÃvkj ¼iwoksZÙkj {ks= esa fLFkr 
laLFkku½

	 (iii) dSQs & vyx&vyx fodykax Nk=

	 • Nk=kokl dk fuekZ.k & #-3 djksM+

	 • fte midj.k dh LFkkiuk & #- 5 yk[k

	 • baMksj LiksV~lZ Dyc dh LFkkiuk & #- 10 yk[k

	 • iqLrdky; dh LFkkiuk& #- 10 yk[k

6- 	 ,vkÃlhVhÃ& iwoksZÙkj {ks= ¼GAINER½ esa 
cqfu;knh <kaps dks c<+kus ds fy, vuqnku dk 
mís'; & ,uÃvkj esa fLFkr laLFkkuksa esa cqfu;knh 
<kaps dks etcwr djuk gSA

	 • çfr laLFkku ikuh dh leL;k ds lekèkku ds 
fy, ¼15 yk[k #-½

	 • çfr laLFkku lkSj ÅtkZ la;a= ;k tujsVj dh 
[kjhn ds fy, ¼20 yk[k #i;s½

	 • mfpr baVjusV dusD'ku dh lqfoèkk ds fy, 
¼5 yk[k #-½

7- ,vkÃlhVhÃ&fopkj fodkl] ewY;kadu vkSj 
vuqç;ksx ¼IDEA½ ySc ;kstuk & ,d Nr 
ds uhps lqfoèkkvksa dks fodflr djus ds fy,] 
çksVksVkbi esa fopkj ds vuqokn dk leFkZu 
djus ds fy, vkSj 21 oÈ lnh ds dkS'ky 
tSls leL;k lekèkku] egRoiw.kZ lksp] lg;ksx 
vkfn ij çf'k{k.kA 50% ifj;kstuk ykxr 
,vkÃlhVhÃ }kjk iwjk fd;k tkuk gS] 55 yk[k 
#i;s ls vfèkd ugÈA 

Nk= fodkl çdks"B (Student Development Cell)

1- 	 LukrdksÙkj ¼PG½ Nk=o`fÙk ;kstuk % ekLVj 
v‚Q bathfu;Çjx] ekLVj v‚Q VsDuksy‚th] 
ekLVj v‚Q vkÆdVsDpj vkSj ekLVj v‚Q 
QkesZlh ikBîØeksa esa ços'k ysus okys Nk=] 
,vkÃlhVhÃ }kjk vuqeksfnr laLFkkuksa vkSj 
foÜofo|ky; @ foHkkxksa vkSj ikBîØeksa esa 

,dh—r ikBîØe vkSj vuqeksfnr dk;ZØe @ 
lsou ds Hkhrj ÃMCY;w,l Js.kh ds Nk=ksa ds 
fy, vfèkdre 10% ¼Nk=o`fÙk ds fy, ik=rk 
'krks± dks iwjk djuk½] ;fn lacafèkr laLFkkuksa }
kjk ÃMCY;w,l dksVk ykxw fd;k tkrk gSA

vHkkrf'ki] xq.koÙkk lao/kZu ifj;kstuk,a
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• 	 Nk=o`fÙk dh la[;k% lHkh ik= mEehnokj

• 	 Nk=o`fÙk dh jkf'k % #- 12400@& çfr ekg 
vfèkdre 24 eghus dh vofèk ds fy,A

• 	 dgka vkosnu djsa % ,vkÃlhVhÃ ihth Nk=o`fÙk 
iksVZy ds tokc esa muds laLFkku ds ekè;e 
ls gj lky ,vkÃlhVhÃ }kjk vfèklwpuk dk 
çdk'kuA

2- 	 ,vkÃlhVhÃ MkWDVjsV Qsyksf'ki ¼ADF½ % 
;kstuk fn'kkfunsZ'kksa ds vuqlkj oSèk xsV@usV 
Ldksj dkMZ ds lkFk LukrdksÙkj Nk=A

• 	 Nk=o`fÙk dh la[;k % 39 foÜofo|ky;ksa esa 
forfjr 339 QSyksf'ki

• 	 Nk=o`fÙk dh jkf'k % #- 31]000 çfr ekg igys 
nks o"kks± ds fy, vkSj mlds ckn #- 35]000 
çfr eghus] vkSj edku fdjk;k HkÙkk ¼,pvkj,½ 
ljdkjh ekunaMksa ds vuqlkjA blds vykok] #- 
15]000 dh jkf'k çfr o"kZ vkdfLed vuqnku 
ds :i esa fn;k tkrk gSA

• 	 vkosnu dgka djsa % lacafèkr foÜofo|ky;ksa esaA

3- 	 Nk=kvksa ds fy, çxfr Nk=o`fÙk ;kstuk %

	 mEehnokj dks fMxzh@fMIyksek Lrj ds 
ikBîØe ds çFke o"kZ ;k fMxzh@fMIyksek 
Lrj ds ikBîØe ds f}rh; o"kZ esa fdlh Hkh 
,vkÃlhVhÃ vuqeksfnr laLFkku vkSj lacafèkr 
o"kZ ds ikBîØe esa ikÜoZ ços'k ds ekè;e ls 
ços'k fn;k tkuk pkfg,A

	 çfr ifjokj vfèkdre nks ckfydk,a ik= gSaA

	 lHkh lzksrksa ls ikfjokfjd vk; #i;s ls vfèkd 
ugÈ gksuh pkfg,A pkyw foÙk o"kZ ds nkSjku 8 
yk[k çfr o"kZA

• 	 Nk=o`fÙk dh la[;k %

	 p;fur 23 jkT;ksa@la?k jkT; {ks=ksa ls çfr o"kZ 
10]000 Nk=o`fÙk;ka ¼fMIyksek ds fy, 5000 
vkSj fMxzh ds fy, 5000½A

	 'ks"k 13 jkT;ksa@dsaæ 'kkflr çns'kksa ¼iwoksZÙkj 
{ks=] tEew&d'ehj vkfn lfgr½ dh lHkh ik= 
Nk=k,a

• 	 Nk=o`fÙk dh jkf'k % #- 50]000 çfr o"kZ

• 	 vkosnu dgka djsa % jk"Vªh; Nk=o`fÙk iksVZy 
¼NSP½

4- 	 fo'ks"k :i ls l{ke Nk=ksa ds fy, l{ke 
Nk=o`fÙk ;kstuk %

	 mEehnokj dks fMxzh@fMIyksek Lrj ds 
ikBîØe ds çFke o"kZ ;k fMxzh@fMIyksek 
Lrj ds ikBîØe ds f}rh; o"kZ esa fdlh Hkh 
,vkÃlhVhÃ vuqeksfnr laLFkku vkSj lacafèkr 
o"kZ ds ikBîØe esa ikÜoZ ços'k ds ekè;e ls 
ços'k fn;k tkuk pkfg,A

	 fo'ks"k :i ls fodykax Nk=] ftldh 
fodykaxrk 40% ls de u gksA

	 lHkh lzksrksa ls ikfjokfjd vk; #i;s ls vfèkd 
ugÈ gksuh pkfg,A pkyw foÙk o"kZ ds nkSjku 8 
yk[k çfr o"kZA

• 	 Nk=o`fÙk dh la[;k % lHkh ik= fo'ks"k :i ls 
fodykax Nk=A

• 	 Nk=o`fÙk dh jkf'k % #- 50]000 çfr o"kZ

• 	 vkosnu dgka djsa % jk"Vªh; Nk=o`fÙk iksVZy 
¼NSP½ NSP%  www-sholarships-gov-in
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'kksèki=&vkea=.k / Call for Papers

'kksèki=&vkea=.k 
Call for Papers

varjjk"Vªh; lEesyu%  
ßlq–<+ [kq'kgky lekt ds fy, —f=e cqf)eÙkkÞ

International conference on  
“AI for Resilient Happy Society”

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

 The conference on "AI for Resilient Happy Society" 
endeavors to bring together the researchers and scientists 
working in the field of artificial intelligence and allied areas 
across the world. The conference intends to deliberate the 
recent developments in the field of Machine Learning, Artificial 
Intelligence, Intelligent User Interfaces, Indian Language 
Processing, Computer Vision and perception, IoT applications, 
Robotics in healthcare, agriculture, disaster management, AI 
solutions for socio-economic sectors, etc. The conference will 
witness multiple eminent keynote speakers from academia and 
industry from India and abroad. Research students and faculty 
will make presentation of the peer-reviewed articles.  The 
advisory board involves top notch researchers from academia 
and industry from India and abroad.

varjjk"Vªh; lEesyu% Þlq–<+ [kq'kgky lekt ds fy, —f=e cqf)
eÙkkÞ nqfu;k Hkj esa —f=e cqf)eÙkk vkSj lac) {ks=ksa esa dke djus 
okys 'kksèkdrkZvksa vkSj oSKkfudksa dks ,d lkFk ykus dk ç;kl gSA bl 
lEesyu dk vfHkçk; baVjusV v‚Q ÇFkXl ds vuqç;ksx] LokLF; lsokvksa 
esa jkscksfVDl] —f"k] vkink çcaèku] lkekftd vkÆFkd {ks=ksa ds fy, —f=e 
cqf)eÙkk lekèkku vkfn ds {ks= esa gky ds ?kVukØeksa ij ppkZ vkSj çlkj 
djuk gSA ;g 'kksèkdrkZ ds fy, ,d eap ds :i esa Hkh dke djsxk] rkfd 
O;kid :i ls lacafèkr eqíksa ij vuqlaèkku lk{;] O;fäxr oSKkfud fopkjksa 
vkSj —f=e cqf)eÙkk ds {ks= ls lEcfUèkr uohu fopkjksa dk vknku&çnku 
fd;k tk ldsA ;g lEesyu nqfu;k Hkj ds vdknfed vkSj m|ksx ds 
dÃ çfrf"Br oäkvksa ds lkFk&lkFk led{kksa }kjk lehf{kr ys[kksa dh 
çLrqfr dk Hkh xokg cusxkA bl lEesyu ds lykgdkj cksMZ esa Hkkjr 
vkSj fons'kksa ds vdknfed vkSj m|ksx ds 'kh"kZ 'kksèkdrkZ 'kkfey gksaxsA 
lEesyu dk vk;kstu Hkkjrh; lwpuk çkS|ksfxdh laLFkku ¼vkÃvkÃvkÃVh½ 
iq.ks ¼jk"Vªh; egRo dk ,d laLFkku½ }kjk 8&9 tuojh] 2022 dks  
çks- vuqie 'kqDyk ¼funs'kd] vkÃvkÃvkÃVh iq.ks½ ds usr`Ro esa fd;k tk,xkA

ekxZn'kZd e.My%

अंतरराष्ट्रीय सम्मेलन: सुदृढ़ खुशहाल समाज के ललये कृत्रिम बुद्धिमत्ता 
International Conference on AI for Resilient Happy Society 

23-24 October 2021 at Indian Institute of Information Technology, Pune 

Patron 
 Shri Atul K. Nishar 
(Chairman, BOG, IIIT Pune) 

Architect of the Conference 
 Prof. Om Vikas 
(Chief Editor, Vigyan Prakash) 

Honorary Chair 
 Prof. Anupam Shukla 
(Director, IIIT Pune) 

Advisory Committee 
Prof. Anil D. Sahasrabudhe 
(Chairman, AICTE) 

Prof. Pradeep K. Khosla 
(Chancellor, Univ. of California) 

Dr. V. K. Saraswat 
(Member, NITI Aayog, & DG     
DRDO ) 

Dr. Ramanan Ramanathan 
(Mission Director, ATAL 
Innovation Mission) 

Prof. V. Ramgopal Rao 
(Director, IIT Delhi) 

Prof. Ajit Kumar Chaturvedi 
(Director, IIT Roorkee) 

Dr. Sajal Das 
(Professor, Missouri S & T) 

Dr. Manoj Kumar Tiwari 
(Director, NITIE Mumbai) 

Prof. S. G. Deshmukh 
(Former Director, IIITM Gwalior) 

Prof. Rajendra Sahu 
(Director, IIITM Gwalior) 

Prof. B. B. Ahuja 
(Director, COE Pune) 

Prof. S. N. Singh 
(Professor, Electrical Engineering, 
IIT Kanpur) 

General Chair 
Dr. Tanmoy Hazra 
Dr. Rahul Dixit 

Theme of the conference 
हहदंी भाषा ने वशै्ववक सदंभभ में अपनी द्धवलशष्ट्ट पहचान बनाई है। दनुनया भर में कई 

द्धवववद्धवद्यालय हहदंी भाषा की लशक्षण-प्रलशक्षण प्रक्रियाओ ंव प्रद्धवधियों पर महत्तव्पणूभ कायभ 
कर रहे हैं। इसी श्ृंखला में हरपल आईटी पणेु  “सदुृढ़ खुशहाल समाज के ललये कृत्रिम  

बदु्धिमत्ता” द्धवषय पर प्रथम ऑनलाइन अतंराभष्ट्रीय सम्मेलन का आयोजन  हहदंी भाषा में 
कर रहा है | सम्मलेन का प्रमखु उद्देवय  दनुनया भर में  आहटभक्रिलशयल इंटेललजेंस और सबंि 

क्षेिों में काम करने वाले शोिकताभओ ंऔर वजै्ञाननकों को एक साथ लाकर शोिाधथभयों  के शोि 
कायभ प्रस्ततु करना, द्धवचारों का आदान-प्रदान करना है। 

Topics 
AI in Education, AI in Agriculture, AI in Healthcare,  AI in Industry,  
AI in Society,  Machine Learning, Deep Learning,  Soft Computing, 
Computational Optimization, Cloud Computing, Mobile Computing, 
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lEesyu esa 'kkfey fo"k; ¼ysfdu bu rd lhfer ugÈ gSa½ bl çdkj gSa%

;a= vfèkxe ¼e'khu yÉux½% i;Zosf{kr vè;;u] vfujhf{kr vè;;u] [ksy fl)kar ¼xse F;ksjh½] lapkj çkS|ksfxdh 
¼vkÃVh½] vjktd ç.kkfy;k¡] QtÊ flLVe] vfHkdyukRed vuqdwyu] vfHkdyukRed cqf)eÙkk] —f=e cqf)
eÙkk ¼vkÆVfQf'k;y baVsfytsal½] ekuo&e'khu vU;ksU;fØ;k ¼áweu daI;wVj baVjSD'ku½] Hkkjrh; Hkk"kk çlaLdj.k 
¼bafM;u ySaXost çkslsÇlx½] lax.kd –f"V vkSj èkkj.kk ¼daI;wVj fotu vkSj èkkj.kk½] eYVh&,tsaV flLVe] baVjusV 
v‚Q ÇFkXl ds vuqç;ksx] —f"k] vkink çcaèku ¼fMt+SLVj eSustesUV½],ulsacy DykflQk;j

Machine Learning - Supervised, Unsupervised & Reinforcement Learning, Indian Language 
Processing, Computer Vision & Perception, Intelligent User Interface, Artificial Intelligence, 
Nature-Inspired Algorithms, Evolutionary Computing, Fuzzy Systems, Computational 
Intelligence, Deep Learning, Game theory, Neural Network, Rough Sets, Chaotic Systems, 
Multi-Agent Systems, Computational Optimization, Ensemble classifiers, Hybrid Learning

lEesyu esa fuEufyf[kr l= gksaxs%  

•	 f'k{kk esa —f=e cqf)eÙkk  (AI in Education)
•	 —f"k esa —f=e cqf)eÙkk  (AI in Agriculture)
•	 LokLF; lsok esa —f=e cqf)eÙkk (AI in Healthcare)
•	 m|ksx esa —f=e cqf)eÙkk  (AI in Industry)
•	 lekt esa —f=e cqf)eÙkk  (AI in Society)

'kksèk i= tek djuk%

AIRHS2021 esa çLrqr fd, tkus okys 'kksèki= iw.kZr% ekSfyd gksus pkfg,A 'kksèki= iwoZçdkf'kr ugÈ gksus 
pkfg,] ;k dgÈ nwljh txg çdk'ku ds fy, Loh—r ugÈ gksus pkfg,] lkFk gh vU;= çdk'ku ds fy, fopkjkèkhu 
Hkh ugÈ gksus pkfg,A lcls igys 'kksèki= dk lkj ¼abstract½ fuèkkZfjr frfFk rd submission_airhs2021@
iiitp.ac.in in irs ij çsf"kr fd;k tkuk pkfg,A rduhdh lfefr }kjk Hksts x;s lkj dh leh{kk dh tk,xhA lkj 
Çgnh vkSj bafXy'k nksuksa esa çLrqr fd;k tkuk pkfg,A Loh—r lkj ds ys[kdksa dks vius 'kksèki= ds iw.kZ laLdj.k 
çLrqr djus ds fy, vkeaf=r fd;k tk,xkA Loh—r 'kksèki=] foKku çdk'k & ;wthlh&ds;j lwphc) foKku vkSj 
çkS|ksfxdh dh led{k&lehf{kr fjlpZ tuZy foKku çdk'k ¼www.VigyanPrakash.in½ esa çdkf'kr fd, tk,axsA 
'kksèki=  dk QkseZV osclkbV ij fn;k gS A lkjka'k ¼abstract½ çLrqr djus dh vafre frfFk% 29@09@2021 gS A 
iw.kZ 'kksèki= tek djus dh vafre frfFk% 10@11@2021 gS A

iwNrkN ds fy, admin@airhs2021.com  ij esy djsaA vfèkd fooj.k %www.airhs2021.com ij ns[ksa A

egRoiq.kZ frfFk;k¡

lkjka'k çLrqr djus dh vafre frfFk % 29@09@2021

iw.kZ 'kksèki= tek djus dh vafre frfFk % 10@11@2021

LoÑfr vf/klqpuk dh vafre frfFk % 09@12@2021

iathdj.k dh vafre frfFk % 10@11@2021
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'kks/k vkys[k / Research Article

dSalj izfrjks/kh eq[; v.kqvksa dh tk¡p ds fy,  
,d ikS/ks vk/kkfjr tSo vkekiu dk fodkl

Development of a Plant-Based Bioassay System  
to Screen Anti-Cancerous Lead Molecule(s)

vHkhd lkeUr1] lIrfnik cSuthZ2] fryd jkt ekbZfr3] cfcrk lkgk4 ,oa fljkt nÙkk5

1, 2, 3, 5 gfYn;k bafLVV~;wV vkWQ VsDuksykWth] gfYn;k] iwoZ esfnuhiqj] if'pe caxky] Hkkjr
1 izHkkr dqekj dkWyst] iwoZ esfnuhiqj] dkSuVkbZ] if'pe caxky] Hkkjr

4 HkoUl usrkth lqHkk"k pUnz cksl fo|kfudsru] gfYn;k] iwoZ esfnuhiqj] if'pe caxky] Hkkjr
 1aveekbot@gmail.com , 2saptadiparock@gmail.com ,  

3tilakrajmaity@gmail.com , 4babitasaha@gmail.com , 5dattasiraj@gmail.com 

lkjka'k

	 fpfdRlk thofoKku dk ,d egRoiw.kZ igyw gSA vkS"kf/k;ksa dh fodkl izfØ;k dSalj izfrjks/kh eq[; 
v.kqvksa dh igpku vkSj nok ds fodkl fy, dh xbZ lHkh j.kuhfr;ka i'kq dksf'kdkvksa ij vk/kkfjr gSaA ;g  
izfØ;k] LokHkkfod rkSj ij le;lk/;] egaxh vkSj uSfrd vuqefr;ksa dh vko';drk j[krh gSA izLrqr 'kks/k 
v/;;u dk y{; gS & ,d ikS/kk vk/kkfjr tk¡pizfØ;k dk fodkl] tks dSalj&jks/kh nokvksa dh izkFkfed 
tk¡p ds fy, dke vk ldrk gSA bl v/;;u esa dqN fof'k"V dSalj&jks/kh nokvksa  ¼esFkksVªsDlsV] flLIySfVu] 
bVksikslkbM vkSj fouCykLVkbu½ dk ikS/kksa  ¼Lathyrus sativus L.½ ij izHkkoksRikndrk dk v/;;u fd;k 
x;k gSA bl v/;;u ds fy, dSalj dksf'kdkvksa ds  dqN egRoiw.kZ y{k.k tSls & vizkÑfrd Øksekslkse 
la[;k ,oa vfu;af=r dksf'kdk foHkktu] Øksekslkse dk cgqxqf.krk ,oa  dSyksl ikyu }kjk iqufuekZ.k fd;k 
x;k gSA bl iz;ksx esa nokvksa dh c<+rh gqbZ lkanzrk ds lkFk mipkfjr dksf'kdkvksa dh lw=hfoHkktd lwpd] 
xq.kork Lrj vkSj dSyl dh o`f) de gksrs  ns[kh xbZA vk.kfod vkSj tSo jklk;fud v/;;uksa ls ;s irk 
pyrk gS fd esFkksVªsDlsV vkSj flLIySfVu dh c<+rh gqbZ lkanzrk ds lkFk laiw.kZ vkj,u, dk ifjek.k i'kq dks'k 
dh rjg gh de gks tkrk gSA bVksikslkbM] ftldks ekuo uewuksa esa ,d Vksiksvkblksekjsl II dh fujks/kkRed  
nok ds :i esa ekuk tkrk gS] oks ikS/ks esa Hkh Vksiksvkblksekjsl II dh lfØ;rk ij izfrca/k yxkrk gSA  
bu lhyhdks v/;;u ;s n'kkZrk gS fd ikS/kk vkSj ekuo uewuksa esa nok ca/kudkjh LFky ,oa ifjokgd izksVhu 
dk fuekZ.k le:i gSaA bu iz;ksxkRed ifj.kkeksa ls ;g dgk tk ldrk gS fd ikS/kk vk/kkfjr ;s izLrkfor 
vkekiu O;oLFkk ij fofnr dSalj jks/kh nokvksa dh izHkkodkfjrk i'kq dks'k dh rjg gh gSA bl rjg ;g 
fu"d"kZ fudkyk tk ldrk gS fd ;s ikS/kk vk/kkfjr izLrkfor ekWMy ,d izHkkoh ykxr] lqfo/kktud] de 
le;lk/; izfØ;k gS ftldks dSalj fojks/kh eq[k~; v.kqvksa dh izkFkfed tk¡p ds fy, bLrseky fd;k tk 
ldrk gSA

Abstract

	 The drug development process is one of the important aspects of medical biology. 
The classical anti-cancerous lead identification strategy in the way of drug development is based 
on animal cells. The process is time-consuming, expensive and an ethical issue involved. The 
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following study aims to develop a novel 
plant-based screening of drugs. Study shows 
the efficacy of certain anti-cancerous drugs 
(Methotrexate, Cisplatin, Etoposide and 
Vinblastine) on a plant-based (Lathyrus sativus 
L.) system. The characteristics of cancer were 
made by polyploid as chromosome number 
and callus as uncontrolled dividing cells. With 
increasing concentration, the drugs reduce 
mitotic index, ploidy level and callus growth. 
Molecular and biochemical study reveals a 
decrease in total RNA content in cisplatin and 
Methotrexate with increasing concentrations. 
Topoisomerase II inhibitory drug etoposide 
inhibits plant topoisomerase II. The results are 
similar to the animal system. The in-silico study 
on structural similarity of drug binding and 
transporter proteins shows similarity among 
plants and human beings. Experimental results 
are significant in terms of the efficacy of 
known anti-cancerous drugs on the plant-based 
system. The proposed model is a cost-effective, 
convenient and less time-consuming process 
for primary screening of anti-cancerous lead 
molecules.

eq[;'kCn% dSalj&jks/kh nok,a] eq[; v.kq] ikS/ks  
vk/kkfjr izkFkfed tkap] nok [kkst] tSo lwpukRed 
midj.k

Keywords: Anti-cancerous drugs, Lead 
molecule(s), Plant based primary screening, 
Drug discovery, Bioinformatic tools

ifjp;

	 nok  ¼Drug½ dh [kkst] fpfdRlk 
tSoizkS|ksfxdh  ¼Medical biotechnology½ xos"k.kk  
esa ,d pqukSrhiw.kZ {ks=ksa esa ls ekuk tkrk gS [1]A  
bl vuqla/kku dh izeq[k dfBukbZ gS & laHkkfor 
eq[; v.kqvksa  ¼Lead molecule½ dh igpku djukA 
lkekU; rkSj ij] 10]000 tSo v.kq ds chp esa ls 
dsoy ,d v.kq dks eq[; v.kq ds :i esa ekU;rk 
nh tkrh gS [2]A nok dh [kkst ds ewy pj.k gSa& 

eq[; v.kq dh fofu/kkZj.k  ¼Lead identification½] 
nok b"Vrehdj.k  ¼Drug optimization½] nok dk 
fodkl  ¼Drug development½ vkSj mEehnokj 
nok mRiknu  ¼Drug production½A Åij fn, 
gq, pj.kksa ls xqtjus ds ckn ,d nok mEehnokj 
uSnkfud ijh{k.k  ¼Clinical trial½ ds fy, mi;qDr 
gksrh gS [2]A nok fodkl izfØ;k dks xfr nsus 
ds fy, vyx&vyx j.kuhfr;ka izLrkfor dh xbZ 
gSa [3]A dSalj&jks/kh nok  ¼Anti-cancer drugs½ 
ds fodkl esa izkjafHkd vkSj egRoiw.kZ pj.kksa esa 
ls ,d gS dksf'kdk&vk/kkfjr tho ij[k  ¼Cell 
based bioassay½] tks vke rkSj ij ekuo dSalj 
lsy ykbu dk mi;ksx djds fd;k tkrk gS [3]A 
ysfdu] ;g ifj;kstuk le;lk/;] vfrfjDr :i ls 
rduhdh dq'kyrk vkSj fo'kky foÙkh; lgk;rk dh 
vko';drk j[krk gSA

orZeku leh{kk esa] dSalj jks/kh nokvksa dk ikS/kksa  
ds ra=  ¼Plant system½ ij izHkko dk vuqla/kku  
fd;k x;k gSA ikS/kksa dh iz.kkyh dks dSaljjks/kh  
dksf'kvksa dh fo'ks"krkvksa tSls izsfjr cgqxqf.krk  
¼Induced polyploidy½ ,oa dSyl  ¼Callus½ ds 
lkFk rS;kj fd;k x;k gS] vkSj ;g irk yxk;k x;k 
gS [4&5] fd ml ij dqN dSaljjks/kh nokvksa dk 
D;k izHkko gksrk gSA lHkh izeq[k dseksFkSjsI;wfVd Js.kh 
esa ls] muds izfrfuf/k ds :i esa dqN dSalj&jks/kh 
nokvksa dks pquk x;k gS ftUgsa lkj.kh 1 esa fn[kk;k 
x;k gS [6&9]A p;fur nokvksa dh xfrfof/k ikS/kksa 
dh ra= esa ekuo iz.kkyh dh rjg gh gS ;k ugha] ;g 
fl) djus ds fy, dqN dksf'kdh;  ¼Cytological½] 
vk.kfod  ¼Molecular½ vkSj tSo jklk;fud  
¼Biochemical½ v/;;u fd, x, FksA bl izLrko 
dks LFkkfir djus ds fy, mu pqfuank dSalj&jks/kh  
nokvksa dh Mªx ck/kd LFky  ¼Drug binding 
site½ vFkok Mªx ifjokgd ¼Drug transporter½ dh 
lajf{kr {ks= ¼Conserved domain½ dh foLr`r bu 
flfydks fo'ys"k.k fd;k x;k gSA bl iwjs dke 
dk y{; gS ,d u;s ikS/ks vk/kkfjr izk:i  ¼Plant 



13

vHkhd lkeUr] lIrfnik cSuthZ] fryd jkt ekbZfr] cfcrk lkgk ,oa fljkt nÙkk ÞdSalj izfrjks/kh eq[; v.kqvksa dh tk¡p -------Þ 

based model½ dh LFkkiuk djuk] ftldk mi;ksx 
fdQk;rh vkSj lqfo/kktud rjhds ls dbZ dSalj&jks/kh  
eq[; v.kqvksa dh izkjafHkd tkap ds fy, fd;k tk 
ldrk gSA

lkj.kh 1: dheksFksjkI;wfVd izfrfuf/k  ¼dSalj 
fojks/kh nok½ vkSj mldh fØ;k dh fof/k

Table 1: Chemotherapeutic agents 
(anti-cancerous drugs)  

and their mode of action
Anti-cancer-

ous drugs
Mode of action Cell cycle 

inhibiting 
phase

Vinblastine 
[7]

Block microtu-
bule assembly/ 

disassembly
M phase

Methotrexate 
[8]

DNA precursors 
analogue/ Anti-

metabolites S phase
Etoposide [9] Topoisomerase 

inhibitors

Cisplatin [6] Cross-linking of 
DNA

Non-specific 
(Cell-cycle 

phase)

midj.k ,oa i)fr

teZIykTe dk p;u

	 bl dke dks djus ds fy, Lathyrus 
Sativus L. ¼ifjokj: Papilionaceae; lkekU; uke; 
?kkl eVj; 2n  ¾ 14½ [10] dks pquk x;k gSA ikS/ks  
dh bl iztkfr dks bldh vklku miyC/krk vkSj 
iwjs o"kZ esa ledkfyd vadqj.k ds vk/kkj ij pquk 
x;k Fkk [11]A bl mÌs'; ds fy, bl ikS/ks ds cht 
izk;ksfxd {ks= esa jksfir fd, x, FksA

bu fooks v/;;u 

L. sativus ds lw[ks chtksa dks nokvksa dh fofHkUu 
lkanzrk  ¼fouCykfLVu ,oa esFkksVªsDlsV 0-001] 0-01] 
0-1 vkSj 10 μm; bZVksikslsM ,oa flLIySfVu 25] 50] 
75] 100] 125 vkSj 150 μm½ esa fHkxksdj j[kk x;k 

FkkA ,d vU; lsV esa chtksa dks igys dksfYplhu  
¼0-5%]8h½ ds tyh; foy;u esa fHkxks;k tkrk gS 
vkSj fQj rhu fnuksa ds fy, dSalj&jks/kh nokvksa 
ds fofHkUu lkanzrk ds lkFk mipkj fd;k tkrk gSA 
og cht] ftUgsa vklfor ty  ¼Distilled water½ 
esa fHkxks;k x;k Fkk mUgsa fu;af=r A  ¼Control A½ 
ds :i esa fpfUgr fd;k x;k Fkk vkSj dksfYplhu 
}kjk mipkfjr fd;k gqvk uewuk dks fu;af=r B  
¼Control B½ ds :i esa fpfºur fd;k x;k FkkA 
rhu fnuksa ds ckn tM+ ds fljksa  ¼Root tips½ dks 
mudh lkanzrk ds fglkc ls mudh yackbZ vkSj lw=h 
foHkktu lwpd  ¼Mitotic index½ dk v/;;u fd;k 
x;k FkkA

fp= 1- ?kkl eVj esa ,d dSalj fojks/kh nok  
¼flLIySfVu½ ds fofHkUu lkanzrk ds bu fooks izHkko% 
(a) ewykadqj dh yackbZ vkSj mudk lw=h foHkktu 
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lwpdA (b) nok mipkj okyksa esa de jsfMdy 
yackbZ  ¼Ldsy ckj x¾ 10mm½A (c) fu;af=r 
uewuksaA (i) dh rqyuk esa flLIySfVu mipkfjr uewuksa 
¼ii-vii½ esa dksf'kdk foHkktu dh ek=k esa deh ns[kk 
x;kA  ¼Ldsy ckj x¾25μm½A  (d) dksfYplhu  
}kjk bykt fd;s gq, uewuksa dks] nok dh fofHkUu 
lkanzrk ls mipkj djus ds ckn ewykadqj dh yackbZ] 
lw=h foHkktu lwpd vkSj cgqxqf.kr dksf'kdkvksa dh 
vko`fÙk dh ij[kA  (e) ewykadqj dh yackbZ  ¼fu;af=r 
B  ¼1½ uewuk esa Li"V :i ls xkaB  cuh  gqbZ  ns[kh 
xbZ] nwljh vksj mipkfjr uewuksa esa c<+rh gqbZ lkanzrk 
ds lkFk lkFk xkaB cuus dh izo`fÙk dks fxjrk gqvk 
ns[kk x;k½ ¼ Ldsy ckj x¾10mm½A  (f) fu;a=.k 
B esa cgqxqf.kr dksf'kdk,a; fu;a=.k ch  (i) dh 
rqyuk esa  ¼ii-vii½ dksf'kdkvksa dks foHkkftr djus 
dh lekfIr dks izdV djus okys mipkj ¼Ldsy ckj 
x¾ 25 μm½A

	 bl v/;;u esa  ;g ns[kk x;k gS fd 
fHkUu ek=k esa dSalj&jks/kh nok dh  O;ogkfjd o`f) 
djus ls] tM+ ds fljksa esa lw=hfoHkktd lwpd rFkk 
dksf'kdk foHkktu  ¼Cell division½ dh vko`fÙk esa 
?kVko gqvkA ;g vko`fÙk fu;af=r A tks fd nok 
ds cxSj Fkk mu tM+ ds fljksa esa ugha ns[kk x;kA 
jklk;fud dksyfpflu esa fHkxksus dh dkj.k tM+ 
ds fljksa us xkaB dk :i fy;k] ftls cgqxqf.krk  
¼Polyploidy½ dk Qy ekuk tkrk gSA bl ekeys 
esa] fu;af=r B uewuk ds foijhr] vU; tM+ ds fljks 
esa c<+rh nok lkanzrk ds lkFk cgqxqf.kr dksf'kdkvksa 
dh vko`fÙk Hkh de gks tkrh gS [12-13]A bl ls 
;g vuqeku yxk;k tk ldrk gS fd ikS/ks dh ra= 
esa fofHkUu nokvksa dk izHkko ekuo dksf'kdk tSls gh 
leku izdkj gksrk gSA

bu foVªks v/;;u%

	 izkFkfed dSyl ds fodkl ds ckn] dSyl 
dk 0-1 g izR;sd mipkj ls  uewus ds rkSj ij fy;k 
x;k vkSj rS;kj ehfM;k ¼MS Media½ esa LFkkukarfjr 

fd;k x;kA ikap fnuksa ds varjky ij iSarhl fnuksa 
rd] nok mipkfjr dSyl dk ,oa fu;af=r Control½ 
uewuk dk rktk otu ekik x;kA dSyl dh vkÑfr 
dk Hkh v/;;u fd;k x;kA

	 bu foVªks v/;;uksa  ls irk pyk fd mipkj 
ds c<+rs dky ds lkFk dSyl Hkwjk gks x;k vkSj mPp 
lkanzrk esa ;g ifjxfyr  ¼Necrotic½ gks x;kA nok 
dh c<+rh lkanzrk ds lkFk dSyl dk rktk otu 
?kV x;kA ;g ifj.kke dSyl ds vfu;af=r dksf'kdk 
foHkktu ij dSaljjks/kh nokvksa ds fujks/kkRed  
izHkko ds izLrko dks n'kkZrk gS [12-13] A

bu flfydks v/;;u%

	 fofHkUu p;fur dSalj&jks/kh nokvksa  
¼fouCykLVkbu] esFkksVªsDlsV] bVksikslkbM dk Mªx 
vkS"kf/k ca/ku LFky  ¼Drug binding domain½ vkSj 
flLIySfVu ds Mªx ifjogu izksVhu dk vuqdj.k 
dk v/;;u fd;k x;k rFkk NCBI vkSj TIGR ds 
lajf{kr rF; HkaMkj  ¼Database½ ls vyx&vyx 
ikS/kksa dh iztkfr;ksa dk vuqØe ,df=r djus ds 
ckn mudh rqyuk CLUSTAL W vkSj PRALINE 
lkW¶Vos;j dh mi;ksx dj ds euq";ksa dh Mªx  
¼flLIySfVu½ ifjogu izksVhu dh vuqØe lkFk dh 
xbZA izkIr vkadM+ksa dh x.kuk rFkk tkfro`Ùkh; 
laca/k  ¼Phylogenetic relation½ cukus ds fy, 5-05 
MEGA dk mi;ksx fd;k x;k [14]A 

tSo jpukRed v/;;u ls irk pyk gS fd 
ekuo iztkfr;ksa esa vkSj ikS/kksa dh iztkfr;ksa esa 
dSalj&jks/kh Mªx ca/ku LFky vkSj Mªx ifjogu dk 
vuqØe leku gSaA bl [kkst us lq>ko fn;k fd 
dSalj jks/kh nokvksa dk ikS/kksa esa leku rjhds ls y{; 
izksVhu ls ca/ku ;k ifjogu fd;k tk ldrk gSA

tSo jklk;fud vkSj vk.kfod v/;;u%

	 esFkksVªsDlsV vkSj flLIySfVu ds fy, nok 
mipkfjr cht vkSj dSyl dh iw.kZ vkj,u, ek=k  
¼Total RNA content½ fu/kkZfjr fd;k x;kA [kehj  
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¼Yeast½ ds vkj,u,  ¼RNA½ dks ekud eku dj 
260nm vo'kks"k.k dk mi;ksx djds p;u fd;k 
x;k vkSj uewuksa dk iw.kZ vkj,u,  ¼RNA½ ifjek.k 
ekik x;kA vadqj ls Mh,p,Qvkj fd.od  ¼DHFR 
enzyme½ dks vyx fd;k x;k vkSj esFkksVªsDlsV dh 
mifLFkfr esa fd.od dh lfØ;rk fu/kkZfjr dh xbZaA 

	 esFkksVªsDlsV ,d QksysV dh le/kehZ 
nok gS tks Mh,p,Qvkj fd.od ds izfr;ksxh  
vojks/kd  ¼Competitive inhibitor½ ds :i esa 
I;wjhu dk tSola'ys"k.k jksdrh gS [15&16]A nwljh 
vksj flLIySfVu lh/ks ekuo dksf'kdk esa vkj,u,  
¼RNA½ ds izfrys[ku dks jksdrk gS [17]A nok 
mipkfjr  ¼esFkksVªsDlsV vkSj flLIySfVu½ ,oa fu;af=r 
uewuksa ls iw.kZ vkj,u,  ¼RNA½ m)j.k djus ds 
fy, RNeasy Plant Mini Kit  ¼QUIGEN, 
USA½ dk mi;ksx fd;k x;kA [kehj  ¼Yeast½ ds 
vkj,u,  ¼RNA½ dks ekud  :i esa mi;ksx djds 
260nm ij vo'kks"k.k dks ekidj vkj,u,  ¼RNA½ 
dh ek=k dk fu/kkZj.k fd;k x;kA nokvksa dh c<+rh 
lkanzrk ds lkFk vadqj vkSj dSyl ds iw.kZ vkj,u,  
¼RNA½ ds ifjek.k esa ?kVkSrh ns[kh x;h ysfdu 
fofp= :i ls] esFkksVªsDlsV }kjk mipkfjr uewuksa 
esa 0-001 μm lkanzrk ds mipkj esa iw.kZ vkj,u,  
¼RNA½ ds ifjek.k esa o`f) gksrh ns[kh xbZA iwoZ 
lwpukvksa ds vk/kkj ij ;s crk;k tk ldrk gS fd 
esFkksVªsDlsV }kjk mipkfjr uewuksa dk ;g ifj.kke 
fuEu ek=k esa thu izo/kZu ds dkj.k gks ldrk gS] 
tSlk fd igys ekuo vkSj ikS/ks iz.kkyh esa crk;k 
x;k Fkk [18&20]A Mh,p,Qvkj  ¼DHFR½ fd.od 
dh fu"d"kZ.k vkSj xfrfof/k dk ijh{k.k] esFkksVªsDlsV 
dh fofHkUu lkanzrk dh mifLFkfr esa fd;k x;k Fkk] 
vkSj 0-001 μm lkanzrk dks NksM+dj lHkh lkanzrk esa 
Mh,p,Qvkj dh lfØ;rk dh ek=k fuHkZj ?kVkSrh 
ns[kh x;hA

fp= 2- ekuo vkSj ikS/kksa dh Vksiksvkblksekjsl II esa 
mifLFkr bVksikslkbM ca/ku LFky dh lajpukRed 
lekurkA  (d) Vksiksvkblksekjsl II esa mifLFkr 
bVksikslkbM dk ca/ku o  v.kqvksa dk  vk.kfod 
xBuA  ¼[k½ ikS/kksa dh Vksiksvkblksekjsl II esa 

mifLFkr oks LFkku tgk¡ bVksikslkbM cka/k ldrk 
gSA  ¼x½ ikS/kksa esa ik;h x;h rhu Vksiksvkblksekjsl 

II ca/ku LFky  ¼dkys jax esa fpfºur½A

	 bVksikslkbM ,d Vksiksvkblksekjsl II ,d 
fujks/kkRed nok gS tks ekuo Vksiksvkblksekjsl dh 
fofufnZ"V ck/kd LFky ij ck¡/k ldrk gS [21]A ikS/kksa  
dh Vksiksvkblksekjsl II dh tSojklk;fud  
vuqla/kku ls irk pyk gS mldh dk;Zdkfjrk 
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bVksikslkbM }kjk izfrjksf/kr gks ldrh gS [22]A bl 'kks/k esa vk.kfod lajpuk ds fo'ys"k.k ls ;s irk pyk 
gS fd blesa Hkh bVksikslkbM dk ca/ku LFky gS ,oa ;s vuqeku yxk;k tk ldrk gS fd ekuo Vksiksvkblksekjsl 
II dh rjg gh ikS/kksa dh Vksiksvkblksekjsl II Hkh bVksikslkbM ds lkFk ca/k ldrk gS  ¼fp= 2½A

fu"d"kZ

	 orZeku v/;;u ds fy, viukbZ xbZ dk;Ziz.kkyh dks  fp= 3 esa n'kkZ;k x;k gSA bu flfydks 
v/;;u esa ekuo vkSj ikS/ks dh iztkfr;ksa ds chp nok ca/ku  LFky vkSj Mªx ifjogu dh lekurk vkSj 
laj{k.k'khyrk dk irk pyk gSA vU; iz;ksxksa vkSj muds lacaf/kr ifj.kkeksa ls ;g irk pyk gS fd fofHkUu 
dSaljjks/kh nokvksa dh izHkkoksRikndrk] Lathyrus Sativus L. dk cgqxqf.kr rFkk vfu;af=r dksf'kdk foHkktu 
ds Åij izfrca/k yxkrk gS] tks fd bu fooks ;k bu foVªks nksuksa v/;;u esa ns[kk x;k gSA

fp= 3- ikS/kksa }kjk dSalj fojks/kh nokvksa dk vkdyu djus ds fy, fd, x, dk;Z dk izokg fp=A
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lHkh izk;ksfxd ifj.kkeksa  ¼dksf'kdh;] 
tSojklk;fud] vk.kfod vkSj bu flfydks v/;;u 
esa½ us ikS/kksa ij fofHkUu dSaljjks/kh nokvksa dh izHkkfork 
ds fopkj dks etcwr fd;k gSA

var esa] lHkh iz;klksa dk ifj.kke ;s n'kkZrk gS 
fd i'kq iztkfr;ksa dh rjg gh ikS/kksa dh iztkfr esa 
Hkh dSaljjks/kh nok le:i ls izHkko'kkyh gSA bl 
izdkj gekjs izk;ksfxd lk{; ls] ;g eq[; :i ls 
izLrkfor fd;k tk ldrk gS fd ikS/ks dks eq[; 
dSaljjks/kh v.kqvksa dh izkFkfed tkap ds fy, izHkkoh 
ykxr] lqfo/kktud vkSj de le; ysus okys ekWMy 
ds :i esa bLrseky fd;k tk ldrk gSA

'kks/k i= esa mi;ksx fd;s x, rduhdh vaxzsth 
'kCnksa dh fganh 'kCnkoyh
Aphabetically sorted 
technical words in 
English

o.kZekyk vuqlkj 
fganh esa fy[ks x, 
rduhdh 'kCn

Anti-Cancer Drugs dSalj&jks/kh nok
Binding Site ck/;d LFky
Biochemical tSojklk;fud
Cell Based Bioassay dksf'kdk&vk/kkfjr 

thoij[k
Chemotherapeutic dheksFkSjsI;wfVd
Competitive Inhibitor izfr;ksxh vojks/kd
Conserved Domain lajf{kr {ks=
Cytological dksf'kdh;
Database rF;HkaMkj
Development ifjo/kZu
Enzyme fd.od
Induced Polyploidy izsfjr cgqxqf.krk
Lead Molecule eq[; v.kq
Medical Biotechnology fpfdRlh; tSo 

izkS|ksfxdh

Membrane Filter f>Yyh fuL;and
Mitotic Index lw=hfoHkktd lwpd
Molecular vk.kfod
MS Media ,e ,l ek/;e
Necrotic ifjxfyr
Optimization b"Vrehdj.k
Phylogenetic Study tkfro`Ùkh; laca/k
Root Tips tM+ ds fljs
Transporter ifjokgd
Yeast [kehj

LohÑfr

bl 'kks/k&i= ds ys[kdx.k fganh ik.Mqfyfi ds 
fuekZ.k esa cgqewY; ;ksxnku ds fy, Jherh laxhrk 
tksvjnj] ofj"B iqLrdky;k/;{k] usrkth lqHkk"k panz 
cksl fo|k fudsru] gfYn;k ds vkHkkjh gSaA bl 
dke dks DBT ¼102/IFD/SAN/2268/2019&2020 
rkjh[k 30/09/2019 ½] Hkkjr ljdkj dh vuqnku 
lgk;rk ls laiUu fd;k x;k gSA 
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lkjka'k

iou lalk/kuksa ls fctyh mRiknu yxkrkj iwjh nqfu;k esa cgqr rsth ls c<+ jgk gSA iou Vjckbu  
}kjk mRikfnr iou ÅtkZ ¼Wind Energy½ dh ek=k] gok dh xfr ij fuHkZj djrh gSA gok dh xfr vjSf[kd 
¼non-linear½] izÑfr esa ;k–fPNd ¼Random½] LFkku vkSj vklikl ds ekSle dh fLFkfr ij fuHkZj djrh 
gSA ÅtkZ iz.kkyh vkWijsVj ds fy,] gok dh xfr esa vfuf'prrk ¼uncertainty½] ÅtkZ izs"k.k ds fy, flLVe 
lapkyu] le;&fu/kkZj.k vkSj fu;kstu esa dfBukbZ iSnk djrh gS D;ksafd iou&Vjckbu }kjk mRiUu ÅtkZ 
igys ls Kkr ugha gksrh gSA Ñf=e raf=dk usVodZ ¼Artificial Neural Network½ ¼,,u,u½ dk O;kid :i 
ls mi;ksx] le; J`a[kyk iwokZuqeku ¼time series forecasting½] b"Vrehdj.k ¼Optimization½] iSVuZ feyku 
vkSj lkgp;Z ;knksa ¼associated memories½ esa fd;k tkrk gSA Ñf=e raf=dk usVodZ dk izn'kZu dkQh gn 
rd izf'k{k.k vkadM+k leqPp; ¼Data set½] izf'k{k.k izfØ;k vkSj izf'k{k.k dyu fof/k;ksa ¼algorithms½ ij 
fuHkZj djrk gSA ;g 'kks/k i= egsanzx<+] Hkkjr] esa gok dh xfr ds iwokZuqeku ds fy, ,d Ñf=e raf=dk 
usVodZ mixeu dks izLrqr djrk gSA d.k ny b"Vrehdj.k ¼Particle Swarm Optimization½ ¼ih,lvks½ 
vk/kkfjr dyu fof/k;ksa dk mi;ksx ,,u,u izf'k{k.k dyu fof/k;ksa ds :i esa fd;k x;k gSA d.k ny 
b"Vrehdj.k vk/kkfjr Ñf=e raf=dk usVodZ ¼PSO based ANN½ i)fr ls gok dh xfr ds iwokZuqeku dk 
ewY;kadu] okLrfod nqfu;k ds ekeys ds v/;;u ls la[;kRed ifj.kkeksa ds lkFk fd;k x;k gSA gok dh 
xfr ds iwokZuqeku ds fy, izLrkfor mixeu esa 97% vkSj mlls vf/kd dh lVhdrk gSA

Abstract

The power generation from wind resources are continually increasing very rapidly all over 
the world. The amount of wind energy produced by wind turbine, depends on the wind speed. The 
wind speed is non-linear, random in nature and vary from location to location and surrounding 
weather conditions. For the energy system operator, the uncertainty in the wind speed generates a 
difficulty in the system operation, scheduling and planning for energy dispatching because the power 
generated by wind-turbine is not known in advance. Artificial Neural Networks are extensively 
used in time series forecasting, optimization, pattern matching and associative memories. The 
performance of Artificial Neural Network largely depends on training data set, training process 
and the training algorithm. This research paper presents an artificial neural network approach for 
wind speed forecasting at Mahendergarh, India. The Particle Swarm Optimization (PSO) based 
algorithm is used as training algorithm. The accuracy of the wind speed forecasting by PSO based 
ANN approach is evaluated with the numerical results from a real-world case study. The proposed 
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approach for wind speed forecast has accuracy 
of 97% and above.

eq[; 'kCn % Ñf=e raf=dk usVodZ] i'p&izlkj.k] 
d.k ny b"Vrehdj.k] gok dh xfr dk iwokZuqekuA

Keywords: Artificial neural network, back-
propagation, particle swarm optimization, wind 
speed forecasting.

1-	 ifjp; ¼Introduction½

fo'o Lrj ij fujarj tula[;k o`f)] vkfFkZd 
fodkl vkSj fjgk;'kh lq/kkj ds dkj.k] ÅtkZ dh 
[kir Hkh rsth ls c<+h gSA fo|qr ÅtkZ ¼Electrical 
energy½ mRiUu djus dk eq[; lzksr thok'e bZa/ku 
 ¼fossil fuel½ gSA thok'e bZa/ku ds lhfer HkaMkj 
vkSj muls tqM+s gkfudkjd mRltZu ds dkj.k gky 
ds o"kksaZ esa v{k; ÅtkZ lzksrksa ij vf/kd /;ku dsafnzr 
fd;k x;k gSA v{k; ÅtkZ ds {ks= esa] lkSj vkSj iou 
ÅtkZ dh {kerk cgqr vf/kd gS] tcfd ck;ksekl 
ÅtkZ] Tokjh; ÅtkZ vkSj Hkwrkih; ÅtkZ dh {kerk 
cgqr lhfer gSA eq[; v{k; ÅtkZ lzksr iou] lkSj] 
Hkwrkih; ¼geothermal½ vkSj Tokj ¼tidal½ dh ÅtkZ 
gSaA iou ÅtkZ dks lcls ewY;oku vkSj vklkuh ls 
mi;ksx fd, tkus okys v{k; ÅtkZ izdkjksa [7] esa ls 
,d ekuk tkrk gS] ysfdu ;g dsoy rc rd laHko 
gS tc rd fd ekSle dh fLFkfr vuqdwy gksA iou 
fctyh ds fdQk;rh fctyh izs"k.k ds fy,] gok 
dh xfr dk iwokZuqeku djus esa l{ke gksuk egRoiw.
kZ gS] tks lh/ks mRiknu dh {kerk [8] dks izHkkfor 
djrk gSA gok dh xfr ds lVhd iwokZuqeku ds  
vk/kkj ij] iou fctyh mRiUu djus dh ;kstuk 
dks dq'kyrk ls fctyh fxzMksa ij lek;ksftr fd;k 
tk ldrk gS [11]A

dbZ 'kks/kksa us fn[kk;k gS fd vxj iou ÅtkZ 
iwokZuqeku dh rduhd esa lq/kkj fd;k tk lds rks 
;g iou ÅtkZ HkaMkj ij egRoiw.kZ izHkko Mkysxh 
[26, 16]A dbZ 'kks/k i=ksa [14] 20] 29] us vPNh gok 

dh xfr ds iwokZuqeku ds foÙkh; ykHkksa dk vkdyu 
fd;k gS vkSj lkfcr fd;k gS fd vfxze iwokZuqeku 
rduhdksa dh vko';drk gSA Ñf=e cqf) ¼Artificial 
intelligence½ ¼,vkbZ½ ,d 'kCn gS tks O;kid vFkZ 
esa ekuo vkSj vU; tUrqvksa }kjk iznf'kZr izkÑfrd 
cqf) ds foijhr e'khuksa }kjk iznf'kZr cqf) gS [22]A 
Ñf=e cqf) dks daI;wVj fudk; vkSj vf/kd tfVy 
izfØ;kvksa ij ykxw fd;k x;k gS tks dk;Z dks ljy 
vkSj lh/kk djrs gSa [25]] gkykafd Ñf=e cqf) vHkh 
Hkh okLrfod cqf) ds nk;js ls cgqr nwj gSA cjZ vkSj 
Qhtsuckme ¼Barr and Feigenbaum½ ds vuqlkj] 
Ñf=e cqf) daI;wVj foKku dk ,d fgLlk gS tks cqf)
eku daI;wVj fudk; dks fMtkbu djus ls lacaf/kr  
gS] vFkkZr flLVe tks ekuo O;ogkj esa cqf)eÙkk ls 
tqM+h fo'ks"krkvksa] tSls le>] Hkk"kk] f'k{k.k] rdZ] 
leL;kvksa dks gy djuk dks iznf'kZr djrk gSA dbZ 
cqf)eku daI;wfVax izkS|ksfxfd;ka ikjaifjd rduhdksa 
ds fy, oSdfYid i)fr;k¡ vFkok ,dhÑr iz.kkfy;ksa 
ds ?kVdksa ds :i esa mi;ksxh gks jgh gSa [24]A

le; J`a[kyk] dyeu fQYVj vkfn jSf[kd 
rjhdksa dk mi;ksx iwokZuqeku ds fy, djuk mfpr 
ugha gS] D;ksafd gok dh xfr dh fHkUurk ,d 
xSj&fLFkj vkSj vjs[kh; gS [5]A ,,u,u dh CySd 
ckWDl lqfo/kk iwokZuqeku [19] ds fy, mi;qDr gSA 
,,u,u Lopkfyr :i ls buiqV&vkmViqV iz{ksi.k 
ekWMy dks lh[k ldrk gS vkSj mlesa fdlh Hkh 
vuqHkokRed lw=ksa dh vko';drk ds fcuk buiqV 
vkSj vkmViqV uewuksa ds lkFk izf'k{k.k ds ek/;e ls 
buiqV&vkmViqV iz{ksi.k ekWMy dks le>us] vuqHko 
djus vkSj QSlys ysus dh {kerk vk tkrh gS [4]A 
gky gh esa] dbZ 'kks/kdrkZvksa us Ñf=e raf=dk usVodZ 
¼,,u,u½ izf'k{k.k vkSj lajpuk b"Vrehdj.k esa e`nq 
lax.ku ¼Soft computing½ rduhdksa dk mi;ksx 
fd;k gS [3]A iwoZ esa] dbZ b"Vrehdj.k dyu 
fof/k;ksa ¼optimization algorithms½ dk mi;ksx 
izf'k{k.k ds fy, fd;k x;k gS] ftlesa vkuqoaf'kd 
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dyu fof/k ¼Genetic algorithm½] thok.kq QksftaZx 
dyu fof/k ¼Bacterial Foraging Algorithm½] phaVh 
dkWyksuh dyu fof/k ¼Ant Colony Algorithm½] 
Ñf=e e/kqeD[kh dkWyksuh dyu fof/k ¼Artificial 
bee colony algorithm½ vkfn 'kkfey gSaA bu dyu 
fof/k;ksa dk mi;ksx djds] ,,u,u ds Hkkj ¼weight½ 
vkSj iwokZxzg ¼biases½ dks loksZÙke izn'kZu ds fy, 
lek;ksftr fd;k tkrk gS vkSj loksZÙke raf=dk 
usVodZ ds okLrqdyk dks Hkh [kkstk tkrk gS [13]A 
izLrkfor ih,lvks vk/kkfjr ,,u,u ¼PSO based 
ANN½ i)fr ds izn'kZu dk fo'ys"k.k djus ds fy,] 
blds ifj.kkeksa dh rqyuk igys ls gh izdkf'kr 
rjhdksa tSls ,uvkj,e ¼NRM½ [23]] ,u,u ¼NN½ 
[15]] ,u,uMCY;wVh ¼NNWT½ [30]] ,u,Q ¼NF½ 
[25]] chih,,u,u ¼BPANN½ [2] ls dh x;h gSA

'kks/k i= dk laxBu fuEukuqlkj gS% Ñf=e 
raf=dk usVodZ vkSj d.k ny b"Vrehdj.k 
Øe'k% vuqHkkx 2 vkSj vuqHkkx 3 esa izLrqr fd, 
x, gSaA raf=dk usVodZ ds izf'k{k.k ds fy, d.k 
ny b"Vrehdj.k vk/kkfjr Ñf=e raf=dk usVodZ 
vuqHkkx 4 esa izLrqr fd, x, gSaA [kaM 5 esa] gok 
dh xfr ds iwokZuqeku ds fy, ih,lvks vk/kkfjr 
,,u,u usVodZ ds fleqys'ku ifj.kke izLrqr fd, 
x, gSaA [kaM 6 esa] izLrkfor mixeu ds fu"d"kZ ij 
ppkZ dh xbZ gSA

2-	 Ñf=e raf=dk usVodZ ¼Artificial Neural 
Network½

Ñf=e raf=dk usVodZ ¼,,u,u½ ekuo efLr"d 
dh tSfod iz.kkfy;ksa ij vk/kkfjr gSA ,,u,u dk 
fuekZ.k ,d mfpr lajpuk esa U;wjkWUl ¼Neurons½ ;k 
uksM~l dks ijLij tksM+dj fd;k tkrk gSA raf=dk 
usVodZ esa] rhu izdkj dh ijrsa ekStwn gksrh gSa] ftUgsa 
buiqV] fNih ¼hidden½ vkSj vkmViqV ijr ds :i 
esa tkuk tkrk gSA buiqV dks fNih ijrksa dh vksj 
lalkf/kr fd;k tkrk gS] ftlesa vUrxZzFkuh fyad 

¼Synaptic links½ dk mi;ksx fd;k tkrk gS ftls 
Hkkj ¼weight½ dgk tkrk gS vkSj blh rjg vkmViqV 
ijr dks fNih ijrksa ls tksM+k tkrk gSA ;fn ,d 
ls vf/kd fNih gqbZ ijr raf=dk usVodZ esa ekStwn 
gS] rks dusD'ku Hkkj Hkh muds chp ekStwn gksrs gS 
gSA izR;sd uksM ij] dbZ uksM~l ls buiqV ladsr 
izkIr gksrs gSa] bu buiqV ladsrksa ls LFkkuh; :i 
ls p;fur lfØ;.k Qyu ¼Activation function½ 
dk mi;ksx djds] lalkf/kr ¼processed½ vkmViqV 
ladsr mRiUu fd, tkrs gSaA ,d raf=dk usVodZ dks 
vklkuh ls fl[kk;k tk ldrk gS vkSj dbZ tfVy 
vjSf[kd dk;ksaZ dks dkQh dq'kyrk ls djus ds fy, 
izf'kf{kr fd;k tk ldrk gSA tSlk fd ,,u,u 
izÑfr esa vjSf[kd gS] izf'k{k.k ,d cgqr gh tfVy 
dk;Z gS ftlds fy, i;kZIr izf'k{k.k le; vkSj MsVk 
dh vko';drk gksrh gSA izf'k{k.k pj.k esa dusD'ku 
Hkkj dks bl rjg ls lek;ksftr ¼adjusted½ fd;k 
tkrk gS fd okafNr vkSj okLrfod vkmViqV ds 
chp =qfV de gks tk;sA izf'k{k.k MsVk dk mi;ksx 
djrs gq,] raf=dk usVodZ leL;k lh[krs gSa vkSj 
muds izn'kZu esa lq/kkj gksrk gSA izf'k{k.k izfØ;k dks 
xf.krh; dyu fof/k }kjk n'kkZ;k tkrk gSA dbZ 
raf=dk usVodZ lajpuk,¡ miyC/k gSa] ysfdu cgqijr 
raf=dk usVodZ dk mi;ksx T;knkrj le; J`a[kyk 
iwokZuqeku ds fy, fd;k tkrk gS] tSlkfd fp= 1 esa 
fn[kk;k x;k gSA

fp=-1 rhu ijr QhM& vxz raf=dk usVodZ 
¼Three layer feed-forward neural network½
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3-	 d.k ny b"Vrehdj.k ¼Particle Swarm 
Optimization½

MkW- ,csgkVZ vkSj MkW- dSusMh [9] us d.k ny 
b"Vrehdj.k ¼ih,lvks½ fodflr fd;kA ih,lvks 
i{kh >qaM ds lkekftd O;ogkj dk Ñf=e ekWMy gSaA 
ih,lvks esa] ;k–fPNd laHkkfor ¼random potential½ 
lek/kku mEehnokjksa dks izkjafHkd fd;k tkrk gS] 
ftUgsa d.kksa ds :i esa tkuk tkrk gS vkSj loksZÙke 
d.k ij vk/kkfjr gksrk gSA d.kksa dh fLFkfr dks nks 
ekinaMksa ds vk/kkj ij v|frr ¼Updated½ fd;k 
tkrk gS] igyk Lo;a }kjk ns[kh xbZ lcls vPNh 
fLFkfr gS vkSj nwljh iwjh vkcknh esa lcls vPNh d.k 
fLFkfr gSA Lo;a }kjk ns[kh xbZ lcls vPNh fLFkfr 
dks O;fDrxr loksZÙke ¼Local best½ ds :i esa tkuk 
tkrk gS vkSj iwjh vkcknh }kjk izkIr lcls vPNh 
fLFkfr dks oSf'od loksZÙke ¼Global best½ ds :i 
esa tkuk tkrk gSA b"Vrehdj.k leL;k ds vk/kkj  
ij] izR;sd d.k dh orZeku fLFkfr dk ewY;kadu 
fQVusl Qyu dk mi;ksx djds vkSj O;fDrxr 

loksZÙke vkSj oSf'od loksZÙke fLFkfr ds lkFk rqyuk 
djds fd;k tkrk gS [27]A

izR;sd d.k] n- vk;keh [kkst LFkku esa pj 
¼variable½ ds vk/kkj ij ?kwerk gSA ih,lvks dyu 
fof/k;ksa dks le>us ds fy,] ,d nks&vk;keh [kkst 
LFkku Ã›y funsZ'kkad ekuk tkrk gSA x- v{k ds 
lkFk osx vx gS vkSj y- ds lkFk vy gSA d.k dh 
fLFkfr] orZeku fLFkfr vkSj osx tkudkjh ds vk/kkj  
ij v|frr ¼update½ dh tkrh gSaA izR;sd d.k 
dh lcls vPNh fLFkfr dks O;fDrxr loksZÙke ¼pb½ 
ds :i esa laxzghr fd;k tkrk gSA iwjh vkcknh  
}kjk izkIr dh xbZ lcls vPNh fLFkfr dks oSf'od 
loksZÙke ¼gb½ ds :i esa laxzghr fd;k tkrk gSA 
izR;sd d.k] vius osx vkSj fLFkfr dks orZeku fLFkfr 
¼x, y½] orZeku osxksa ¼vx, vy½] orZeku fLFkfr rFkk pb 
ds chp dh nwjh vkSj orZeku fLFkfr rFkk gb ds chp 
dh nwjh ds vk/kkj ij v|frr djrk gS [1]A d.kksa 
ds osx vkSj fLFkfr esa la'kks/ku dh x.kuk Øe'k% 
lehdj.k 1 vkSj 2 dk mi;ksx djds dh tkrh gSA

lehdj.k 1% izR;sd d.k dk v|frr osx ¼Updated velocity of each particle½

lehdj.k 2% izR;sd d.k dh v|frr osx fLFkfr ¼Updated position of each particle½

tgka d.k i dk orZeku osx ] d.k i dk iqujko`fÙk ds nkSjku u;k osx ] d.k i dh orZeku 
fLFkfr ] d.k I dh iqujko`fÙk k ds nkSjku u;h fLFkfr ] lek;ksT; laKkukRed Roj.k fLFkjkad 
¼vkRefo'okl½ ] lek;ksT; lkekftd Roj.k fLFkjkad ¼>qaM vkRefo'okl½ ] ;k–fPNd la[;k ¼0 ls 1½ 

 vkSj ] d.k i dk O;fDrxr loksZÙke] oSf'od tula[;k dk oSf'od loksZÙke vkSj tM+rk 
otu dkjd gSA

fp=-2 ih,lvks esa fLFkfr vkSj 
osx dks v|frr djuk ¼Updating 
position & velocity in PSO½
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fp= 2 ih,lvks ¼PSO½ izfØ;k ds nkSjku fdlh [kkst d.k ds la'kks/ku dh vo/kkj.kk dks n'kkZrk gSA 
ih,lvks dyu fof/k ds izkjafHkd laLdj.kksa ls tqM+h eq[; leL;k ;g gS fd leL;k dh izfrfØ;k foLr`r 
J`a[kyk ds lkFk nksyu'khy ¼oscillatory½ gks tkrh gSA osx dks ue ¼damp½ djus ds fy, vkSj csdkcw d.kksa 
dks lhfer djus ds fy, ,d fof/k is'k dh tkrh gS tks osx dks iwoZ fu/kkZfjr eku ds lkFk vf/kdre osx 
ekinaMksa [19] rd lhfer djrh gSA lehdj.k 3 dk izHkko d.kksa dks lhek esa ifjofrZr djus dh izo`fÙk ds 
lkFk lhek ds Hkhrj nksyu djkrk gSA

 

 

 
 
 

3 0:00 3 15:00 4 6:00 4 21:00 5 12:00 6 3:00 6 18:00 7 9:00 8 0:00 8 15:00 9 6:00

-5
-4
-3
-2
-1
0
1
2
3
4
5

Date and Time (DD HH:MM)

E
rro

r i
n 

E
st

im
at

io
n 

(m
/s

)

 
 

11 0:00 11 15:00 12 6:00 12 21:00 13 12:00 14 3:00 14 18:00 15 9:00 16 0:00 16 15:00 17 6:00
0

2

4

6

8

Date and Time (DD HH:MM)

W
in

d 
S

pe
ed

 (
m

/s
)

 

Actual
Estimated

 
 

24 0:00 24 15:00 25 6:00 25 21:00 26 12:00 26 3:00 27 18:00 28 9:00 29 0:00 29 15:00 30 6:00
-2

0

2

4

6

8

Date and Time (DD HH:MM)

W
in

d 
S

pe
ed

 (
m

/s
)

 

Actual
Estimated

 

lehdj.k 3% d.k osx dks lhfer djuk ¼ Limiting the particle velocity½

PSO dyu fof/k esa ik¡p pj.k gSa [1]&

pj.k 1% 	[kkst LFkku ds vk/kkj ij >qaM dh 'kq#vkr djsa; 

pj.k 2% 	izR;sd d.k dh fQVusl dk ewY;kadu djsa; 

pj.k 3%	 O;fDrxr loksZÙke ¼pb½ vkSj oSf'od loksZÙke ¼gb½ dk v|ru djsa;

pj.k 4% 	izR;sd d.k dh fLFkfr vkSj osx dk v|ru djsa;

pj.k 5% 	lekfIr dh fLFkfr larq"V gksus rd pj.k 2 ij tk,aA

4-	 d.k ny b"Vrehdj.k vk/kkfjr Ñf=e raf=dk usVodZ ¼PSO based ANN½

fp= 3 esa ih,lvks vk/kkfjr ,,u,u ¼PSO based ANN½ dyu fof/k;ksa dk izokg fp= fn[kk;k x;k 
gSA ih,lvks vk/kkfjr ,,u,u dyu fof/k esa egRoiw.kZ nks Hkkx gSa%&

igyk & Ñf=e raf=dk usVodZ iwokZuqeku Hkkx% ,,u,u usVodZ ds Hkkj vkSj iwokZxzg ¼bias½ ds 
:i esa d.k ds ,d lsV dk p;u fd;k tkrk gSA bu lsVksa dk mi;ksx djds] tula[;k >qaM cuk;k tkrk 
gSA izR;sd d.k dh fQVusl dk ewY;kadu fd;k tkrk gS [17]A

nwljk & Ñf=e raf=dk usVodZ la'kks/ku Hkkx% igys Hkkx esa vkdyu fd, x, ,,u,u izn'kZu ds 
vk/kkj ij] nwljk Hkkx Hkkj vkSj iwokZxzg esa la'kks/ku ds fy, gS [12]A fQVusl ewY;kadu] izf'k{k.k lsV ij 
vkSlr oxZ =qfV ¼mean square error½ ¼,e,lbZ½ gSA fLFkfr cnyus dk eryc gS fd usVodZ ds Hkkj dks 
,sls viMsV fd;k tkrk gS fd og ,e,lbZ de dj nsA
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fp=- 3 ih,lvks vk/kkfjr ,,u,u dyu fof/k dk izokg pkVZ  
¼Flow chart of PSO based ANN Algorithm½

fuEu :ijs[kk ih,lvks vk/kkfjr ,,u,u dyu fof/k dks lkjkaf'kr djrh gS%

pj.k 1% 	izkjafHkd ,,u,u foU;kl] Hkkj vkSj iwokZxzgksa dh la[;k fu/kkZfjr djsA

pj.k 2% 	ih,lvks vk/kkfjr ,,u,u dh 'kq#vkr ;k–fPNd :i ls mRiUu izkjafHkd tula[;k ds p;u ls 
gksrh gSA ,,u,u esa ijrksa vkSj uksM~l ds p;u ds vk/kkj ij izR;sd tula[;k dks dbZ oxksaZ esa 
foHkkftr fd;k x;k gSA izR;sd d.k fLVªax dks ,,u,u ds fy, dusD'ku Hkkj ds ,d lewg ds :i 
esa n'kkZ;k x;k gS vkSj d.k ds izR;sd [kaM esa ,,u,u foU;kl] Hkkj vkSj iwokZxzgksa dk izfrfuf/kRo  
gksrk gSA izR;sd d.k ,d ekbØks ,tsaV dks iznf'kZr djrk gSA izf'k{k.k MsVk dks fQj usVodZ esa 
tek fd;k tkrk gSA d.kksa dh tula[;k] fLFkfr vkSj osx dk izkjafHkd o.kZu djrs gSaA

pj.k 3% izkjafHkd tula[;k ds ckn] ,,u,u dk mi;ksx ifj.kke dh Hkfo";ok.kh djus ds fy, fd;k tkrk 
gSA izR;sd d.k dh fQVusl dk ewY;kadu djds mUgsa ,,u,u osV ds :i esa ykxw djrs gS vkSj 
fn, x, MsVk lsV ij ,e,lbZ fudkyrs gSA

pj.k 4% fQVusl ds izR;sd d.k dh rqyuk mlds O;fDrxr loksZÙke ¼pb½ ls djrs gSA ;fn pb orZeku 
fQVusl ls de gS] rks pb ds :i esa orZeku fQVusl dks LVksj djrs gSaA

pj.k 5% 	d.kksa ds O;fDrxr loksZÙke ¼pb½ ls] oSf'od loksZÙke ¼gb½ ds lkFk lcls vPNs fQVusl ewY; dh 
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rqyuk dh tkrh gS] ;fn orZeku lcls vPNh fQVusl laxzghr fudkys x, gb ls csgrj gS] rks 
gb dks v|frr djrs gSaA

pj.k 6% 	d.k ds osx vkSj LFkku dks v|frr djrs gSaA

pj.k 7% 	lekfIr dh fLFkfr larq"V gksus rd pj.k 3 ij tkrs gSaA vkcknh dk lcls vPNk d.k nh xbZ 
leL;k ds fy, ,,u,u ds loZJs"B Hkkj dk izfrfuf/kRo djrk gSA

5-	 ih,lvks vk/kkfjr ,,u,u }kjk gok dh xfr dk iwokZuqeku ¼Wind speed forecasting using 
PSO based ANN½

izLrkfor ih,lvks vk/kkfjr ,,u,u i)fr dks egsanzx<+] gfj;k.kk ¼Hkkjr½ esa gok dh xfr ds iwokZuqeku 
ds fy, ykxw fd;k x;k gSA izf'k{k.k MsVk 7 o"kksaZ dk] 1 tuojh 2011 ls 31 fnlacj 2018 rd pquk x;k 
gS] tks o"kZ ds pkj _rq ds vuq:i gSA izf'kf{kr usVodZ dks ekU; djus ds fy, ,d o"kZ dh iou xfr ds 
MsVk] 1 tuojh 2019 ls 31 fnlacj 2019 rd dk mi;ksx fd;k x;k gS [21]A raf=dk usVodZ izf'k{k.k 
ds nkSjku ifjlapkjh fof/k ¼circulation method½ dk mi;ksx fd;k tkrk gS] ftlesa ,d lIrkg dh gok 
dh xfr ds MsVk dks buiqV ds :i esa pquk tkrk gS vkSj vxyh gok dh xfr dks yf{kr fd;k tkrk gSA 
iqujko`fÙk ¼Iteration½ ds ckn] MsVk lsV dks ,d MsVk fcanq ij viMsV fd;k tkrk gSA MsVk gj 3 ?kaVs ds 
fy, fy;k tkrk gS ftldk eryc gS fd ,d fnu esa 8 MsVk ;kuh 00%00] 03%00] 06%00] 09%00] 12%00] 
15%00] 18%00] 21%00 gSaA
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Numerical results with the proposed GAANN approach are shown in Figures 4.10 to 

4.13 respectively for the winter, spring, summer and fall days. The MAPE of proposed 

GAANN has an average value of 4.8%, while the average MAPE values for NRM and 

previous ANN approaches are 19.73% and 7.25%, respectively. Moreover, the 

average computation time for forecasting the wind speed for a complete week is 2.3 

seconds when used with MATLAB 7.7.0 on a PC with 2 GB of RAM and a 2.1-GHz-

based processor. Hence, the proposed GAANN approach is a novel, effective and 

accurate method for wind speed prediction. Table 4.7 manifests the values for the 

criterions to evaluate the accuracy of proposed GAANN approach in forecasting wind 

speed. 

Table 4.7: Statistical analysis of forecasting error in GAANN wind speed forecasting  

Season MAPE SSE SDE 
Winter 6.1 177.1 23.60 
Spring 5.8 198.3 19.43 

Summer 4.1 187.6 20.65 
Fall 3.2 122.8 15.80 

4.3.5 PSOANN RESULTS 

 
a) Actual wind speed, solid line, and forecasted wind speed, dashed line, in m/s 

 
b) Error in estimation, in m/s 

Figure 4.14: PSOANN Wind Speed forecasting in Winter Season, Jan 3to Jan 9, 2010 
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[k½ vuqeku esa =qfV] ehVj/lsdaM esa
fp= 4% ih,lvks vk/kkfjr ,u,,u ls f'kf'kj _rq esa gok dh xfr dk iwokZuqeku] 3 ls 9 tuojh 2019



26

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ%19] vad 1&2] tuojh&twu] 2021
CHAPTER 4 Forecasting in hybrid energy systems                         P a g e  | 121 
 

 
a) Actual wind speed, solid line, and forecasted wind speed, dashed line, in m/s 

 
b) Error in estimation, in m/s 

Figure 4.15: PSOANN wind speed forecasting in spring season, Apr 18 to Apr24,2010 

 
a) Actual wind speed, solid line, and forecasted wind speed, dashed line, in m/s 

 
b) Error in estimation, in m/s 

Figure 4.16: PSOANN wind speed forecasting in summer season, Jul 11to Jul 17,2010 
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fp= 5% ih,lvks vk/kkfjr ,u,,u ls olar _rq esa gok dh xfr dk iwokZuqeku] 18 ls 24 vizSy 2019
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 fp= 6% ih,lvks vk/kkfjr ,u,,u ls olar _rq esa gok dh xfr dk iwokZuqeku] 11 ls 17 tqykbZ 2019
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 fp= 7% ih,lvks vk/kkfjr ,u,,u ls olar _rq esa gok dh xfr dk iwokZuqeku] 24 ls 30 vDVwcj 2019

ekSle _rq dks eghus ds vk/kkj ij pquk tkrk gSA izLrkfor raf=dk usVodZ esa 57 buiqV gSa] ftlesa 
,d lIrkg dh gok dh xfr ds fy, 56 MsVkfcanq ¼izfrfnu 8 MsVk½ vkSj ekSle _rq ds fy, ,d MsVk 
'kkfey gSaA ,,u,u ifj.kke fp=ksa esa] okLrfod gok dh xfr dks oxZ ds lkFk Bksl js[kk ¼Solid line½  
}kjk n'kkZ;k x;k gS vkSj iwokZuqekfur gok dh xfr dks o`Ùk ds lkFk MS'knkj ykbu ¼Dashed line½ }kjk 
n'kkZ;k x;k gSA gok dh xfr ds iwokZuqeku dh lVhdrk dk ewY;kadu djus ds fy,] fofHkUu ekunaMksa 
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dk mi;ksx fd;k tkrk gSA bl lVhdrk dh x.kuk okLrfod gok dh xfr ds vk/kkj ij dh tkrh gSA 
vkSlr fujis{k izfr'kr =qfV ¼Mean absolute percentage error½ ¼,e,ihbZ½ ekunaM] ;ksx oxZ =qfV ¼Sum 
square error½ ¼,l,lbZ½ ekunaM vkSj ekud fopyu =qfV ¼Standard deviation error½ ¼,lMhbZ½ ekunaM 
mi;ksx fd, x, gSaA

izLrkfor ih,lvks vk/kkfjr ,,u,u i)fr ds lkFk la[;kRed ifj.kke lfnZ;ksa] olar] xfeZ;ksa vkSj 
'kjn _rq ds fnuksa ds fy, Øe'k% fp= 4 ls 7 esa fn[kk, x, gSaA izLrkfor ih,lvks vk/kkfjr ,,u,u ds 
MAPE dk vkSlr ewY; 4-57% gS] tcfd NRM vkSj fiNys ANN –f"Vdks.kksa ds fy, vkSlr MAPE 
ewY; Øe'k% 19-73% vkSj 7-25% gSaA blds vykok] ,d iwjs lIrkg ds fy, gok dh xfr dk iwokZuqeku 
yxkus ds fy, vkSlr x.kuk le; 2 lsdaM gS tc 8 thch jSe vkSj 2-1&xhxkgVZ~t&vk/kkfjr izkslslj 
ds lkFk ihlh ij MATLAB 2019 ds lkFk iz;ksx fd;k tkrk gSA izLrkfor ih,lzvks vk/kkfjr ,,u,u  
i)fr gok dh xfr ds iwokZuqeku ds fy, ,d miU;kl] izHkkoh vkSj lVhd rjhdk gSA

rkfydk 1% nSfud vxzs"k.k =qfV dk lkaf[;dh fo'ys"k.k
MAPE SSE SDE

_rq x y z x y z x y z

f'kf'kj 9.5 6.2 5.3 593.7 164.4 160.1 34.7 14.79 21.15
olar 9.9 5.4 6.0 578.1 247.1 233.8 42.4 29.76 25.22
xzh"e 6.3 4.3 4.2 232.5 183.4 157.5 17.1 17.53 16.73
'kjn 3.2 3.1 3.0 207.1 168.2 168.8 14.8 16.28 15.64
x= ANN by J. P. S. Catalão et. al.[6] y= BPANN [2] z= proposed PSO based ANN

rkfydk 2% gok dh xfr ds iwokZuqeku ds rjhdksa ds ekSleh rqyukRed ,e,ihbZ ifj.kke

fof/k f'kf'kj olar xzh"e 'kjn vkSlr
NRM [23] 13.9 32.4 13.4 16.4 19.03
NN [15] 9.5 9.9 6.3 3.3 7.25

NNWT [30] 9.2 9.6 6.0 3.1 6.98
NF [25] 8.9 9.0 5.6 3.1 6.65

BPANN [2] 6.2 5.4 4.3 3.1 4.83
PSO based ANN 5.3 6.0 4.2 3.0 4.57

rkfydk 1 gok dh xfr dk iwokZuqeku yxkus esa izLrkfor ih,lvks vk/kkfjr ,,u,u i)fr dh 
lVhdrk dk ewY;kadu djus ds fy, ekunaM izLrqr djrh gSA igyk LraHk _rq dks n'kkZrk gS] nwljk LraHk 
,e,ihbZ ¼MAPE½] rhljk LraHk ,l,lbZ ¼SSE½ dk oxZewy vkSj pkSFkk LraHk ,lMhbZ ¼SDE½ izLrqr djrk 
gSA iwokZuqeku lVhdrk ekinaMksa dh rqyuk ,,u,u [9] vkSj chih,,u,u [1] i)fr ls dh tkrh gSA

rkfydk 2 esa ,uvkj,e ¼NRM½ [23]] ,u,u ¼NN½ [15]] ,u,uMCY;wVh ¼NNWT½ [30]] ,u,Q 
¼NF½ [25]] chih,,u,u ¼BPANN½ [2] fof/k;ksa ds lkFk izLrkfor ih,lvks vk/kkfjr ,,u,u i)fr dh 
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lhtu dh rqyuk ,e,ihbZ ¼MAPE½ ds fy, fn[kkbZ xbZ gSA izLrkfor i)fr esa csgrj iwokZuqeku lVhdrk 
gS D;ksafd vU; i)fr dh rqyuk esa ,e,ihbZ dk vkSlr ewY; 4-57% gS] tks vU; i)fr ,uvkj,e ¼NRM½] 
,u,u ¼NN½] ,u,uMCY;wVh ¼NNWT½] ,u,Q ¼NF½] chih,,u,u ¼BPANN½ ds fy, Øe'k% 19-03%] 
7-25%] 6-69%] 6-65%] 4-83% gSA ,e,ihbZ ds fy, vU; i)fr ds lkFk izLrkfor i)fr dh ekfld 
rqyuk rkfydk 3 esa izLrqr dh xbZ gSA cksYM psgjs ds lkFk ,e,ihbZ dk la[;kRed eku ml eghus ds 
nkSjku gok dh xfr ds iwokZuqeku ds fy, lcls vPNh i)fr dh vksj bafxr djrk gSA

rkfydk 3% fofHkUu gok dh xfr ds iwokZuqeku dh fof/k;ksa ds ekfld ,e,ihbZ ifj.kke

eghuk NRM NN NNWT NF BPANN PSOANN

tuojh 16.8 13.6 12.2 10.7 6.2 6.1

Qjojh 22.8 14.6 12.9 11.7 6.3 5.8

ekpZ 18.9 12.0 11.0 8.8 5.6 6.1

vizSy 22.5 9.4 9.2 8.8 6.8 6.5

ebZ 16.8 9.9 8.8 8.3 6.0 5.8

twu 36.4 14.2 12.5 11.6 6.3 6.1

tqykbZ 20.9 13.6 12.3 11.2 6.2 6.1

vxLr 13.6 8.4 7.5 6.2 5.2 5.3

flrEcj 24.2 10.6 10.3 9.9 5.8 6.2

vDVwcj 26.2 12.9 11.3 10.5 6.8 5.9

uoEcj 26.2 12.7 12.2 11.4 6.2 5.8

fnlEcj 16.9 10.0 9.5 9.0 6.0 6.1

vkSlr 21.9 11.8 10.8 9.8 6.2 5.9

tSlk fd gok dh xfr dk iwokZuqeku yxk;k x;k gS] lkSj fofdj.k vkSj ekSle ds vU; ekinaMksa dk 
iwokZuqeku Hkh yxk;k tk ldrk gSA tSls gh ubZ b"Vrehdj.k dyu fof/k fodflr dh tkrh gS] mldk 
mi;ksx iwokZuqeku ds fy, fd;k tk ldrk gSA

fu"d"kZ

bl 'kks/k i= esa] gok dh xfr ds iwokZuqeku ds fy, d.k ny b"Vrehdj.k vk/kkfjr Ñf=e raf=dk 
usVodZ i)fr dk mi;ksx izLrkfor gS] tks gok dh xfr vkSj ekSle dks /;ku esa j[krk gSA izLrkfor i)fr  
,d dq'ky Qhpj p;u rduhd ls cuh gS tks la'kksf/kr jkgr] ikjLifjd lwpuk rduhdksa vkSj ,d raf=dk 
usVodZ vk/kkfjr iwokZuqeku batu ij vk/kkfjr gSA egsanzx<+ ekSle dsanz ds okLrfod vkadM+ksa dk mi;ksx 
izLrkfor iwokZuqeku i)fr dk ijh{k.k djus ds fy, fd;k x;k gSA izLrqr fleqys'ku ifj.kkeksa ds vk/kkj 
ij] izLrkfor iwokZuqeku i)fr vU; ijh{k.k fd, x, fodYiksa ls csgrj gS vkSj dqN izklafxd lkfgR; dh 
rqyuk esa egRoiw.kZ lq/kkj dks iznf'kZr djrk gSA egsanzx<+ esa gok dh xfr ds iwokZuqeku ds fy, ih,lvks  
vk/kkfjr ,,u,u i)fr dk mi;ksx lQy lkfcr gqvk gSA ,e,ihbZ dk vkSlr ewY; 4-57% gS] tcfd 
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vkSlr x.kuk le; 2 lsdaM ls de gSA blfy, 
izLrkfor iwokZuqeku i)fr] lVhdrk vkSj x.kuk 
le; ds fy;s vPNk ifj.kke izLrqr djrh gSA 
blfy, izLrqr ifj.kke le; J`a[kyk iwokZuqeku esa 
ih,lvks vk/kkfjr ,,u,u i)fr dh izoh.krk dks 
ekU; djrs gSaA

Alphabetically 
sorted Terminology 
in English

o.kZekykuqlkj Øec) 
fganh 'kCnkoyh

Activation function lfØ;.k Qyu
Algorithms dyufof/k;k¡
Artificial intelligence Ñf=e cqf)
Artificial Neural 
Network ¼ANN½

Ñf=e raf=dk usVodZ 
¼,,u,u½

Global best oSf'od loZJs"B
Local best O;fDrxr loZJs"B
Neurons U;wjkWUl
Non-linear vjSf[kd
Optimization b"Vrehdj.k
Particle Swarm 
Optimization

d.k ny b"Vrehdj.k

Soft computing e`nq lax.ku
Synaptic links vUrxZzFkuh fyad
Time series 
forecasting

le; J`a[kyk iwokZuqeku

Weight Hkkj
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Ñf=e raf=dk usVodZ dk mi;ksx djds Vªkalfe'ku ykbuksa  
ij nks"k lalwpu vkSj oxhZdj.k iz.kkyh

Fault Detection and Classification System on  
Transmission Lines Using Artificial Neural Network

nhis'k HkkVh1

1bysfDVªdy vkSj bysDVªkWfuDl bathfu;fjax] vkbZih,l vdkneh]  
baLVhV~;wV vkWQ bathfu;fjax ,aM lkbal] bankSj ¼,e- ih-½
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lkjka'k % 

Vªkalfe'ku ykbu] tsujsfVax ;wfuV vkSj miHkksDrkvksa ds chp eq[; dM+h dk dke djrh gSA bl 
'kks/k&i= esa Ñf=e raf=dk usVodZ dh enn ls fo|qr 'kfDr lapj.k ykbuksa ds nks"k dk irk yxk;k x;k 
gSA fodflr raf=dk usVodZ ,d etcwr usVodZ gS tks rhu pj.kksa es nks"k dk irk yxkus es l{ke gS fQj 
pkgs oks tehu ij flaxy ykbu Vw xzkmaM vkSj Mcy ykbu gksaA fleqys'ku ifj.kke ;g iznf'kZr djrs gSa 
fd Ñf=e raf=dk usVodZ&vk/kkfjr rjhds Vªkalfe'ku ykbuksa ij nks"k dk irk yxkus esa dq'ky gSa vkSj 
larks"ktud izn'kZu izkIr djrs gSaA

Abstract :

The transmission line acts as a link between the generating unit and the consumers. In this 
paper, faults of electric power transmission lines have been detected with the help of artificial neural 
networks. The developed neural network is a robust network capable of detecting faults in three 
phases whether it is single line to ground and double line to ground. Simulation results demonstrate 
that artificial neural network-based methods are efficient in detecting faults on transmission lines 
and achieve satisfactory performance.

eq[; 'kCn % QkWYV fMVsD'ku] ,,u,u] Vªkalfe'ku ykbu] lalwpu] fleqys'ku

Keywords: Fault Detection, ANN, Transmission Line, Simulation.

ifjp;

ikWoj ;kstuk esa HkkSfrd vk;ke dks /;ku esa j[ksa rks Vªkalfe'ku ykbu lcls vf/kd laHkkouk;qDr ikbZ 
tkrh gSA Vªkalfe'ku ykbu dh enn ls oksYVst dks ,d yach nwjh ds xarO; ij LFkkukarfjr djus ds fy, 
fd;k tkrk gSAoksYVst dks tujsVj ls mRiUu djus ds ckn Vªkalfe'ku ykbu ds }kjk yksM dks vkiwfrZ dh 
tkrh gS [1]A Vªkalfe'ku ykbu dks lapkj.k djrs le; fofHkUu nks"kksa dk lkeuk djuk iM+rk gS tSls fd 
i{kh ;k tkuojksa dk laidZ] fofHkUu o`{kksa dk laidZ ;k vU; izkÑfrd dkj.k gks ldrs gSaA [2&4]A

bl i= dk mÌs'; ,d fo'oluh; midj.k ds :i esa raf=dk usVodZ ¼,u,u½ fof/k dk mi;ksx 
djds Vªkalfe'ku ykbu ;kstuk esa nks"kksa dh igpku djuk gS [5]A Ñf=e raf=dk usVodZ ¼,,u,u½ dks 
Vªkalfe'ku ykbu v'kqf)] vyxko] vkSj oxhZdj.k dh igpku esa 'kfDr'kkyh rjhdk gSA raf=dk usVodZ 
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¼,u,u½ esa fufgr lekurk mUgsa ikjaifjd rduhdksa 
dh rqyuk esa rsth ls lax.kdh; le; ds lkFk l{ke 
cukrh gSA Vªkalfe'ku ykbu QkWYV Mk;Xuksfll esa 
bl rduhd dk mi;ksx bldh mi;ksfxrk dks 
ekU; djrk gS vkSj bathfu;jksa dks vU; fo|qr 
iz.kkfy;ksa esa bl rduhd dk mi;ksx djus ds 
fy, izksRlkfgr djrk gS [6]A bl i= dk eq[; 
mÌs'; ,d raf=dk usVodZ&vk/kkfjr Lok;Ùk f'k{k.k 
;kstuk fodflr djuk gS tks okLrfod le; esa 
Kku dks vf/kekur% izkIr djrk gS] tgka rd laHko 
gks de i;Zos{k.k] vkSj v'kqf) dh igpku ds fy, 
,slh ;kstuk ds O;kogkfjd vuqiz;ksx ds fy, izHkkoh 
j.kuhfr dks rSukr djuk gSA funkuA Vªkalfe'ku 
ykbuksa ds laj{k.k esa xyrh dh igpku] oxhZdj.k 
vkSj LFkku ,d egRoiw.kZ Hkwfedk fuHkkrs gSa [7&10]A

ijrksa esa U;wjkWUl dh la[;k vko';d 
leL;k&lek/kku xq.koÙkk ds izko/kku ds fy, i;kZIr 
gksus ds fy, pquh xbZ gSA leL;k dks lqy>kus 
ds le; dks de djus ds fy, ijrksa dh la[;k 
U;wure gksuk vko';d gSA ewy :i ls] ge raf=dk 
usVodZ dks fo'ks"k leL;kvksa ds lek/kku ds fy, 
fMtkbu vkSj izf'kf{kr dj ldrs gSa tks ekuo ;k 
ikjaifjd dEI;wVs'kuy ,Yxksfjne ds ek/;e ls gy 
djuk eqf'dy gSA izf'k{k.k dk dEI;wVs'kuy dqN 
otu ds lek;kstu ds fy, uhps vkrk gS tks Ñf=e 
raf=dk usVodZ ds izeq[k rRo gSaA ;g ikjaifjd 
dEI;wVs'kuy fof/k dh rqyuk esa leL;k&lek/kku ds 
fy, raf=dk usVodZ –f"Vdks.k ds izeq[k varjksa esa ls 
,d gSA Hkkj dk lek;kstu rc gksrk gS tc raf=dk 
usVodZ dks buiqV MsVk fjdkWMZ vkSj lacaf/kr y{; 
ekuksa ds lkFk izLrqr fd;k tkrk gSA vkWQ&ykbu 
MsVk ds lkFk raf=dk usVodZ dks izf'kf{kr djus dh 
laHkkouk esa] os ,d ikoj flLVe ds fy, mi;ksxh 
ik, tkrs gSaA Vªkalfe'ku ykbu izksVsD'ku esa U;wjy 
usVodZ ¼,u,u½ ,fIyds'ku eq[; :i ls vf/kd 
izHkkoh vkSj dq'ky QkWYV Mk;Xuksfll vkSj fMLVy 
fjysbax dks izkIr djus esa lq/kkj ls lacaf/kr gSa [11]A 

,u,u ,fIyds'ku dk mi;ksx vksojgsM Vªkalfe'ku 
ykbuksa] lkFk gh fctyh forj.k iz.kkfy;ksa ds fy, 
fd;k tk ldrk gSA

Ñf=e raf=dk usVodZ

,,u,u dks ekuo efLr"d dk ,d cgqr gh 
ljyhÑr ekWMy ekuk tk ldrk gS ftldk mi;ksx 
fdlh fo'ks"k dk;Z ;k #fp ds dk;Z dks djus ds fy, 
fd;k tk ldrk gSA usVodZ vkerkSj ij fMftVy 
daI;wVj ij lkW¶Vos;j esa bysDVªkWfud midj.kksa ;k 
flE;qysVsM dk mi;ksx djds dk;kZfUor fd;k tkrk 
gSA cM+s iSekus ij lekukarj forfjr lajpuk vkSj 
lh[kus dh {kerk vkSj lkekU;hdj.k djuk ANN 
ds fy, tfVy leL;kvksa dks gy djuk laHko 
cukrk gS tks vU;Fkk orZeku esa vlk/; gSa [12]A

;g vkWijsfVax izfØ;k ikjaifjd bathfu;fjax 
fMtkbu ekWMy ds lkFk foijhr gksuh pkfg,] tks laiw.kZ  
mi&fof'k"Vrkvksa ds fofunsZ'kksa vkSj varj&lapkj 
izksVksdkWy ls cuk gSA Ñf=e raf=dk usVodZ esa] 
fMtkbuj usVodZ VksiksykWth] izn'kZu QaD'ku] lh[kus 
dk fu;e] izf'k{k.k pj.k dks jksdus ds fy, dlkSVh 
pqurk gS] ysfdu flLVe Lopkfyr :i ls ekinaMksa 
dks lek;ksftr djrk gSA blfy,] fMtkbu izfØ;k 
esa ,d izkFkfed tkudkjh ykuk eqf'dy gS] vkSj 
tc flLVe Bhd ls dke ugha djrk gS] rks lek/kku 
dks c<+kuk eqf'dy gSA ANN& vk/kkfjr lek/kku 
fodkl ds le; vkSj lalk/kuksa ds ekeys esa vR;ar 
dq'ky gS [13]A dbZ dfBu leL;kvksa esa] Ñf=e 
raf=dk usVodZ ¼,,u,u½ izn'kZu iznku djrk gS 
tks vU; izkS|ksfxdh ds lkFk esy djuk eqf'dy gSA 
orZeku esa] Ñf=e raf=dk usVodZ fofHkUu vuqiz;ksxksa 
ds fy, ilan dh rduhd ds :i esa mHkj jgs gSa] 
tSls iSVuZ ekU;rk] Hkfo";ok.kh vkSj fu;a=.k] vkSj 
flLVe igpkuA
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nhis'k HkkVh] ÞÑf=e raf=dk usVodZ dk mi;ksx djds Vªkalfe'ku ykbuksa ij nks"k lalwpu vkSj oxhZdj.k iz.kkyhÞ

fp= 1- U;wjkWu ekWMy

izR;sd uksM esa buiqV tqM+s gksrs gSa vkSj izR;sd 
buiqV MsVk ds vuqlkj otu gksrk gS tSlk fd fp= 
1 esa fn[kk;k x;k gSA izR;sd uksM esa dsoy ,d 
vkmViqV gksrk gSA mijksDr ladsru ds vk/kkj ij 
mijksDr U;wjkWu dks U;wjkWu i dgk tkrk gSA tEew 
buiqV~l ,Dlts vkSj ,d iwokZxzg chA izR;sd buiqV 
,d otu fot ls esy [kkrh gS] bl izdkj U;wjkWu 
esa ts osV gksrs gSaA U;wjkWu ;h dk vkmViqV] usfr ds 
,d QaD'ku }kjk fufeZr gksrk gS

   

प्राथसमक जािकारी लािा मुक्ट्श्कल है, और जब ससस्टम ठीक से काम िही ंकरता है, तो समाधाि को 
बढािा मुक्ट्श्कल है। ANN- आधाररत समाधाि ववकास के समय और संसाधिों के मामले में अत्यंत कुशल 

है [13]। कई कटठि समस्याओं में, कृत्रत्रम तंत्रत्रका िेटवकक  (एएिएि) प्रदशकि प्रदाि करता है जो अन्य 

प्रौद्योधगकी के साथ मेल करिा मुक्ट्श्कल है। वतकमाि में, कृत्रत्रम तंत्रत्रका िेटवकक  ववसभन्ि अिुप्रयोगों के 

सलए पसंद की तकिीक के रूप में उभर रहे हैं, जैसे पैटिक मान्यता, भववटयवाणी और नियंत्रण, और 

ससस्टम पहचाि। 

 
 

धचत्र 1. न्यूरॉि मॉडल 
 
प्रत्येक िोड में इिपुट जुड़ ेहोत ेहैं और प्रत्येक इिपुट डटेा के अिुसार वजि होता है जैसा फक धचत्र 

1 में टदखाया गया है। प्रत्येक िोड में केवल एक आउटपुट होता है। उपरोरत संकेति के आधार पर 

उपरोरत न्यूरॉि को न्यूरॉि i कहा जाता है। जम्पमू इिपुट्स एरसज ेऔर एक पूवाकग्रह बी। प्रत्येक इिपुट 

एक वजि ववज से मेल खाती है, इस प्रकार न्यूरॉि में जे वेट होत ेहैं। न्यूरॉि यी का आउटपुट, िेनत के एक 

फंरशि द्वारा निसमकत होता है 

             
 

 

 
 

  
ANN- आधाररत दोष का पता लगाना 
आटटकफफसशयल इंटेसलजेंस, कॉक्ट्ग्िटटव मॉडसलगं और न्यूरल िेटवकक , बायोलॉक्ट्जकल न्यूरल ससस्टम 

प्रोसेस डटेा से प्रेररत सूचिा प्रसंस्करण प्रनतमाि हैं। कृत्रत्रम बुवि और संज्ञािात्मक मॉडसलगं जैववक 

तंत्रत्रका िेटवकक  के कुछ गुणों का अिुकरण करिे की कोसशश करते हैं। सॉफ्टवेयर एजेंटों (कंप्यूटर और 

वीडडयो गेम में) या स्वायत्त रोबोट और ववशषे रूप से गलती का पता लगाि ेवाले ससस्टम में निमाकण करि े

के सलए भाषण मान्यता, छवव ववश्लेषण और अिुकूली नियंत्रण के सलए कृत्रत्रम तंत्रत्रका िेटवकक  को 
सफलतापूवकक लागू फकया गया है। तंत्रत्रका िेटवकक  ससिांत ि ेदोिों को बेहतर ढंग से पहचाििे के सलए 

कायक फकया है फक मक्ट्स्तटक के न्यूरॉन्स कैसे काम करते हैं और कृत्रत्रम बुवि बिािे के प्रयासों के सलए 

ANN&vk/kkfjr nks"k dk irk yxkuk

vkfVZfQf'k;y baVsfytsal] dkWfXufVo ekWMfyax 
vkSj U;wjy usVodZ] ck;ksykWftdy U;wjy flLVe 
izkslsl MsVk ls izsfjr lwpuk izlaLdj.k izfreku 
gSaA Ñf=e cqf) vkSj laKkukRed ekWMfyax tSfod 
raf=dk usVodZ ds dqN xq.kksa dk vuqdj.k djus dh 
dksf'k'k djrs gSaA lkW¶Vos;j ,tsaVksa ¼daI;wVj vkSj 
ohfM;ks xse esa½ ;k Lok;Ùk jkscksV vkSj fo'ks"k :i 
ls xyrh dk irk yxkus okys flLVe esa fuekZ.k 
djus ds fy, Hkk"k.k ekU;rk] Nfo fo'ys"k.k vkSj 
vuqdwyh fu;a=.k ds fy, Ñf=e raf=dk usVodZ dks 
lQyrkiwoZd ykxw fd;k x;k gSA raf=dk usVodZ 
fl)kar us nksuksa dks csgrj <ax ls igpkuus ds fy, 
dk;Z fd;k gS fd efLr"d ds U;wjkWUl dSls dke 

djrs gSa vkSj Ñf=e cqf) cukus ds iz;klksa ds fy, 
vk/kkj iznku djrs gSaA fp= 2 ,d ,dy U;wjkWu 
n'kkZrk gSA fuEufyf[kr vkjs[k ,d lk/kkj.k U;wjkWu 
fn[kkrk gS%

,d U;wjkWu esa rhu cqfu;knh ?kVd gksrs gSa] 
ftudk otu] FkzslgksYM / ck;lsl vkSj ,dy 
lfØ;.k QaD'ku gksrk gSA eku w1, w2 …… wn  
buiqV osDVj X dh rkdr fu/kkZfjr djus ds fy, 
Hkkj gSa

   

आधार प्रदाि करत ेहैं। धचत्र 2 एक एकल न्यूरॉि दशाकता है। निम्पिसलखखत आरेख एक साधारण न्यूरॉि 

टदखाता है: 

एक न्यूरॉि में तीि बुनियादी घटक होत े हैं, क्ट्जिका वजि, थे्रसहोल्ड / बायसेस और एकल 

सफियण फंरशि होता है। माि w1, w2 …… wn इिपुट वेरटर X की ताकत निधाकररत करिे के सलए भार 

हैं 
 

                               
 

   
 

              
 

   
     

 
अनंतम आउटपुट Y को उत्पन्ि करिे के सलए, एक गैर-रैखखक फफल्टर f को सफियण फंरशि या 

िांसफर फंरशि िाम से पास फकया जाता है, जो आउटपुट Y को ररलीज करता है। सबसे लोकवप्रय 

ससग्मायोडल फंरशि िीच ेटदखाए गए संिमण समीकरण का अिुसरण करता है। 
जहा ंα ससग्मोइडल फंरशि का ढलाि है, उसके बाद। 

        
       

 
 

 
धचत्र 2. एक एकल न्यूरॉि और ससग्मॉइड सफियण 

 
न्यूरॉन्स की संख्या बढिे के साथ तंत्रत्रका िेटवकक  की क्षमता बढ जाती है। तंत्रत्रका िेटवकक  संरचिा 

में परतों की संख्या बढिे पर यह क्षमता कई गुिा बढ जाती है। धचत्र 2 एक नछपी हुई परत के साथ एक 

बहुपरत तंत्रत्रका िेटवकक  टदखाता है। तंत्रत्रका िेटवकक  को प्रसशक्षक्षत करते समय न्यूरॉन्स को जोड़िे वाले 

भार लगातार सभन्ि होत ेहैं। एिएि अिुप्रयोगों में, चिुौती वजि और सीमा के सलए सही मूल्यों को खोजिे 
के सलए है। ववसभन्ि एल्गोररदम को ववसभन्ि िेटवकक  समस्याओं और अिुप्रयोगों के आधार पर ववकससत 

फकया जाता है जहा ंइसका उपयोग फकया गया है। बैक प्रोपोगेशि, रेडडयल बेससस फंरशंस, मल्टी-लेयर 

पेसेप्िॉि एल्गोररथम। 
 

दोष जांच और वगीकरण प्रणाली 

vafre vkmViqV Y dks mRiUu djus ds fy,] 
,d xSj&jSf[kd fQYVj f dks lfØ;.k QaD'ku ;k 
VªkalQj QaD'ku uke ls ikl fd;k tkrk gS] tks 
vkmViqV Y dks fjyht djrk gSA lcls yksdfiz; 
flXek;ksMy QaD'ku uhps fn[kk, x, laØe.k 
lehdj.k dk vuqlj.k djrk gSA

tgka α flXeksbMy QaD'ku dk <yku gS] mlds 
cknA

   

आधार प्रदाि करत ेहैं। धचत्र 2 एक एकल न्यूरॉि दशाकता है। निम्पिसलखखत आरेख एक साधारण न्यूरॉि 

टदखाता है: 

एक न्यूरॉि में तीि बुनियादी घटक होत े हैं, क्ट्जिका वजि, थे्रसहोल्ड / बायसेस और एकल 

सफियण फंरशि होता है। माि w1, w2 …… wn इिपुट वेरटर X की ताकत निधाकररत करिे के सलए भार 

हैं 
 

                               
 

   
 

              
 

   
     

 
अनंतम आउटपुट Y को उत्पन्ि करिे के सलए, एक गैर-रैखखक फफल्टर f को सफियण फंरशि या 

िांसफर फंरशि िाम से पास फकया जाता है, जो आउटपुट Y को ररलीज करता है। सबसे लोकवप्रय 

ससग्मायोडल फंरशि िीच ेटदखाए गए संिमण समीकरण का अिुसरण करता है। 
जहा ंα ससग्मोइडल फंरशि का ढलाि है, उसके बाद। 

        
       

 
 

 
धचत्र 2. एक एकल न्यूरॉि और ससग्मॉइड सफियण 

 
न्यूरॉन्स की संख्या बढिे के साथ तंत्रत्रका िेटवकक  की क्षमता बढ जाती है। तंत्रत्रका िेटवकक  संरचिा 

में परतों की संख्या बढिे पर यह क्षमता कई गुिा बढ जाती है। धचत्र 2 एक नछपी हुई परत के साथ एक 

बहुपरत तंत्रत्रका िेटवकक  टदखाता है। तंत्रत्रका िेटवकक  को प्रसशक्षक्षत करते समय न्यूरॉन्स को जोड़िे वाले 

भार लगातार सभन्ि होत ेहैं। एिएि अिुप्रयोगों में, चिुौती वजि और सीमा के सलए सही मूल्यों को खोजिे 
के सलए है। ववसभन्ि एल्गोररदम को ववसभन्ि िेटवकक  समस्याओं और अिुप्रयोगों के आधार पर ववकससत 

फकया जाता है जहा ंइसका उपयोग फकया गया है। बैक प्रोपोगेशि, रेडडयल बेससस फंरशंस, मल्टी-लेयर 

पेसेप्िॉि एल्गोररथम। 
 

दोष जांच और वगीकरण प्रणाली 

fp= 2- ,d ,dy U;wjkWu vkSj flXekWbM lfØ;.k
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U;wjkWUl dh la[;k c<+us ds lkFk raf=dk usVodZ 
dh {kerk c<+ tkrh gSA raf=dk usVodZ lajpuk esa 
ijrksa dh la[;k c<+us ij ;g {kerk dbZ xquk c<+ 
tkrh gSA fp= 2 ,d fNih gqbZ ijr ds lkFk ,d 
cgqijr raf=dk usVodZ fn[kkrk gSA raf=dk usVodZ 
dks izf'kf{kr djrs le; U;wjkWUl dks tksM+us okys 
Hkkj yxkrkj fHkUu gksrs gSaA ,u,u vuqiz;ksxksa esa] 
pqukSrh otu vkSj lhek ds fy, lgh ewY;ksa dks 
[kkstus ds fy, gSA fofHkUu ,Yxksfjne dks fofHkUu 
usVodZ leL;kvksa vkSj vuqiz;ksxksa ds vk/kkj ij 
fodflr fd;k tkrk gS tgka bldk mi;ksx fd;k 
x;k gSA cSd izksiksxs'ku] jsfM;y csfll QaD'kal] 
eYVh&ys;j islsIVªkWu ,YxksfjFkeA

nks"k tkap vkSj oxhZdj.k iz.kkyh

fp= 3 izLrkfor nks"k dk irk yxkus vkSj 
oxhZdj.k –f"Vdks.k dh fMtkbu izfØ;k fuEukuqlkj 
gS %

• Ñf=e raf=dk usVodZ dk izf'k{k.k vkSj 
bldh 'kq)rk vkSj lkekU;hdj.k dh tkap 
djus ds fy, ijh{k.k iSVuZ dk mi;ksx 
djds izf'kf{kr ,,u,u dh ekU;rkA

•	 fo|qr iz.kkyh esa orZeku vkSj oksYVst 
ladsrksa dk MsVk vf/kxzg.k djukA

•	 orZeku ladsrksa ij D.W.T dk vuqiz;ksx 
vkSj ÅtkZ ds xq.kkadksa dh foLrkj ls 
x.kukA

•	 flLVe ekinaMksa dks cnyuk] orZeku vkSj 
oksYVst ladsrksa dk MsVk vf/kxzg.k] vkSj 
ifj.kke dk HkaMkj.k vkSj fo'ys"k.k djukA

•	 fdlh fn, x, vkosnu ds fy, mi;qDr 
ANN VksiksykWth dk p;uA

fofHkUu izf'k{k.k iSVuZ mRiUu djus ds fy, 
xyrh izfrjks/k] xyrh LFkku] vkSj xyrh izdkj dks 
cny fn;k tkrk gSA

fp= 3- nks"k lalwpu vkSj oxhZdj.k dh izfØ;k

ifj.kke vkSj ppkZ

izLrkfor ikoj flLVe ,d fleqys'ku ekWMy 
Fkk ftldk mi;ksx flEcfyad esa fleikWoj VwyckWDl 
dk mi;ksx djds fd;k x;k FkkA rhu&pj.k QkWYV 
flE;qysVj dk mi;ksx vyx&vyx LFkkuksa ij 
fofHkUu izdkj ds nks"kksa dk vuqdj.k djus ds fy, 
fd;k tkrk gSA fp= 4 vkSj 5 es n'kkZ;k x;k gSA

fp= 4- pj.k , vkSj ch dh orZeku rjax fn[kkrk gS
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fp= 5- xzkmaM Vw ykbu dh orZeku rjax dks n'kkZrk gS

flaxy ykbu Vw xzkmaM vkSj Mcy ykbu Vw 
xzkmaM QkWYV ds vyx&vyx ekeyksa dk ijh{k.k 
fodflr QkWYV fMVsD'ku rduhd ds fy, fd;k 
tkrk gSA fp= 6&8 esa pkj miIykWV gksrs gSaA ,d 
pj.k esa nks"k ,d vkSj pj.k orZeku dks ijs'kku 
djrk gS tSlk fd uhps fn, x, lHkh ifj.kkeksa esa 
fn[kk;k x;k gSA

fp= 6- flaxy ykbu pj.k , vkSj ch xyrh dk 
irk yxkuk

dsl &1] flaxy ykbu QkWYV fMVsD'ku

fp= 7- flaxy ykbu pj.k  
ch vkSj lh xyrh dk irk yxkuk

fp= 8- flaxy ykbu pj.k ch vkSj lh  
xyrh dk irk yxkuk
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fp= 9- pj.k , esa flaxy ykbu Vw xzkmaM QkWYV 
ds fy, xyrh dk irk yxkuk

dsl &2] xzkmaM Vw ykbu QkWYV fMVsD'ku

fp= 10- pj.k lh esa tehu dh xyrh ds fy, 
flaxy ykbu ds fy, nks"k dk irk yxkuk

fu"d"kZ

Ñf=e raf=dk usVodZ ¼ANN½ dk mi;ksx djds 
izLrkfor fof/k] nks"k dk irk yxkukA Vªkalfe'ku 
ykbu rduhd esa nks"k dk irk yxkus ds fy, 
raf=dk usVodZ rduhd dk mi;ksx djds tkap 
dh xbZ gSA mRiUu MsVk dk mi;ksx flaxy&Qst 
ds fy, xzkmaM QkWYV~l] Mcy Qst QkWYV~l vkSj 
Mcy Qst ls xzkmaM QkWYV~l ds fy, fd;k tkrk 
gSA Vªkalfe'ku ykbu QkWYV fMVsD'ku ds fy, izkIr 
ifj.kkeA

Table: English and Hindi technical terms

Sl. English Term Hindi Term
1 Artificial Neural 

Network
Ñf=e raf=dk 
usVodZ

2 Electricity fo|qr

3 Energy ÅtkZ
4 Fault nks"k
5 Load Hkkj
6 Power 'kfDr
7 Testing ijh{k.k
8 Detection lalwpu

lanHkZ (References) :
1.	 T.C. Lin, P.Y. Lin, and C.W. Liu, “An algorithm 

for locating faults in three-terminal multi-
section non-homogeneous transmission lines 
using synchrophasor measurements,” IEEE 
Transactions on Smart Grid, Vol. 5, pp. 38-50, 
(2014).

2.	 H. Livani and C.Y. Evrenosoglu, “A machine 
learning and wavelet based fault location 
method for hybrid transmission lines,” IEEE 
Transactions on Smart Grid, Vol. 5, pp. 51-58, 
(2014).

3.	 M. Farshad and J. Sadeh, “Accurate single-
phase fault-location method for transmission 
lines based on k-nearest neighbor algorithm 
using oneend voltage,” IEEE Transactions 
on Power Delivery, Vol. 27, pp. 2360–2367, 
(2012).

4.	 S. C. Naghate, S. M. Dhuldhar, A. B. 
Nagdewate, “Transmission line fault analysis”, 
International Journal of Engineering Sciences 
& Research Technology, Vol. 4, pp. 330-333,  
(2015).

5.	 M. Pourahmadi-Nakhli, and A. A. Safavi, 
“Path Characteristic Frequency Based Fault 
Locatingin Radial Distribution Systems Using 
Wavelets and Neural Networks,” IEEE Trans. 
Power Del., Vol. 26, pp. 772-781, (2011).



37

nhis'k HkkVh] ÞÑf=e raf=dk usVodZ dk mi;ksx djds Vªkalfe'ku ykbuksa ij nks"k lalwpu vkSj oxhZdj.k iz.kkyhÞ

6.	 A. A. Gargis and M. B. Johnson, “A 
Hybrid Expert System for Faulted Section 
Identification, Fault Type Classification and 
Selection of Fault Location Algorithms,” 
IEEE Trans. Power Del., Vol. 4, pp. 978- 985, 
(1989).

7.	 T. Adu, “An Accurate Fault Classification 
Technique for Power System Monitoring 
Devices,” IEEE Trans. Power Del., Vol. 17, pp. 
684- 690,  (2003).

8.	 Y. Oualmakran, J. Mébéndez, S. Herraiz, 
Mercedez López-Perea & Eloy Gonzalez, 
“Survey on Knowledge Based Methods to 
Assist Fault Restoration in Power Distribution 
Network”, International Conference on 
Renewable Energies & Power Quality, 13th to 
15th April (2011).

9.	 G. Shahgholian, h. Razaei, “Fault Location 
Scheme in Distributed System with Distributed 
Generators Using Neural Network”, Majlesi 
Journal of Electrical Engineering, Vol. 4, pp. 
57-62, (2010).

10.	 D. Wafi, M. Nomir, S. Bhowmick,  S. Alam, “A 
Review of Neural Networking Methodology 
to Different Aspects of Electrical Power 
Systems”, International Journal of Science & 
Advanced Technology, Vol. 1, pp. 1-7, (2011).

11.	 M. Tayeb, “Faults Detection in Power Systems 
Using Artificial Neural Network”, American 
Journal of Engineering Research (AJER) Vol. 
02, pp.69-75, (2013).

12.	 D. Thukaram, H. P. Khincha and H. P. 
Vijaynarsimha, “Artificial Neural Network and 
Support Vector Machine Approach for Locating 
Faults in Radial Distribution Systems”, IEEE 
Transactions on Power Delivery, Vol. 20, pp. 
710-721,  (2005).

13.	  S. Kesharwani, D. Singh, “Simulation Of Fault 
Detection For Protection Of Transmission Line 
Using Neural Network”, International Journal 
of Science, Engineering and Technology 
Research (IJSETR), Vol. 3, pp. 1367-1375, 
(2014).

14.	 P. Ray, D. Mishra, K. Dey, P. Mishra, “Detection 
and Classification of Faults on Transmission 
Line Using Wavelet Transform and Neural 
Network”, International Conference on 
Information Technology (ICIT), pp. 178-183, 
(2017). 

15.	 P. G. V. Axelberg, I. Y. H. Gu and M. H. J. Bollen, 
“Support Vector Machine for Classification 
of Voltage Disturbances,” IEEE Trans. Power 
Del., Vol. 22, pp. 1297-1303, (2007).

16.	 W. M. Li, C. H. Wu, C. H. Lin and F. S. Cheng, 
“Detection and Classification of Multiple 
Power-Quality Disturbances With Wavelet 
Multiclass SVM,” IEEE Trans. Power Del., 
Vol. 23, pp. 2575- 2582, (2008).

17.	 B. Ravikumar, D. Thukaram and H. P. Khincha, 
“Comparison of Multiclass SVM Classification 
Methods to Use in a Supportive System for 
Distance Relay Coordination,” IEEE Trans. 
Power Del., Vol. 25, pp. 1296-1305, (2010).

18.	 F. R. Gomez, A. D. Rajapakse, U. D. Annakkage 
and I. T. Fernando, “Support Vector Machine-
Based Algorithm for Post-Fault Transient 
Stability Status Prediction Using Synchronized 
Measurements,” IEEE Trans. Power Syst., Vol. 
26, pp. 1474-1483,  (2011).

19.	 L. S. Martins, J. F. Martins, V. Fernão Pires 
and C. M. Alegria, “A neural space vector fault 
location for parallel doublé-circuit distribution 
lines,” Electrical Power & Energy Systems, 
Vol. 27, pp. 225-231, (2005).

20.	 A. M. El-Zonkoly and H. Desouki, "Wavelet 
entropy based algorithm for fault detection 
and classification in FACTS compensated 
transmission line", Int. J. Electr. Power Energy 
Syst., Vol. 33, pp. 1368-1374,  (2011).

21.	 B. Rathore and A. G. Shaik, "Wavelet-
alienation based transmission line protection 
scheme",  IET Gener. Transmiss. Distrib., Vol. 
11, pp. 995-1003, (2017).



38

'kks/k vkys[k / Research Article

,,QbZ dUoVZj ds dk;Z&fu"iknu ij  
ihvkbZMh daVªksyj dk izHkko vkSj fo'ys"k.k

Effect and Analysis of PID Controller on Performance of AFE Converter
dfiydqekj nos1] MkW- lh jke flaxyk2

1fjlpZ LdkWyj] 2fjlpZ xkbM]

 1,2 ek/ko fo'ofo|ky;] jktLFkku
1profkcdave@gmail.com, 2crslibra1010@gmail.com

lkjka'k %

VªkalQkeZj ds lkFk ;k fcuk ,d ,lh lk/ku lzksr] fLofpax midj.kksa dk mi;ksx djds ,lh ls Mhlh esa 
duoVZj dks ÝaV&,aM ikoj bysDVªkWfud duoVZj ds :i esa tkuk tkrk gSA pj xfr Mªkbo esa buiqV orZeku 
foÑfr dks de djus ds fy, lfØ; ÝaV ,aM duoVZj vR;f/kd izHkkoh gSA ,,Qlh ds dk;kZUo;u ds fy, 
,,Qlh dh fofHkUu VksiksykWth miyC/k gSA fofHkUu orZeku eksM] fu;a=.k eksM] eYVh iYl lek/kku vkSj 
fu;a=.k ,YxksfjFe dk mi;ksx ,,Qlh dks fMtkbu djus ds fy, fd;k tkrk gSA IEEE 519 ds vuqlkj] 
dqy Vh,pMh dh ekax 5% ls de gS] tks fd jsfDVQk;j flLVe vko';drkvksa dks iwjk ugha djrk gSA

izLrqr dkxt IEEE 519 ekudksa dks iwjk djus ds fy, fu;a=.k eksM] ,YxksfjFe vkSj VksiksykWth ds 
la;kstu dks n'kkZrk gSA

Abstract:

An AC mains source with or without transformer, converter in AC to DC using switching 
devices is known as front-end power electronic converter. The active front end converter is highly 
effective to reduce the input current distortion in variable speed drives.  Various topology of AFC 
is available for implementation of AFC. Various current mode, control mode, multi pulse solutions 
and control algorithm are used to design the AFC. As per IEEE 519, total THD is demanded less 
than 5% which rectifier systems do not fulfill the requirements.

The presented paper shows the combination of control mode, algorithm and topology to satisfy 
the IEEE 519 standards.

eq[; 'kCn& daVªksy ,YxksfjFe] Vh,pMh] ekWM~;wys'ku baMsDl] iYl pkSM+kbZ ekWM~;wys'ku] ,fDVo ÝaV ,aM 
dUoVZj ¼,,QbZ dUoVZj½ vkSj V~;wfuax

Key words— Control Algorithm, THD, Modulation Index, Pulse Width Modulation, Active Front 
End Converter (AFE Converter) and Tuning

I.	 ifjp;

dbZ fLofpax fMokblksa dk mi;ksx AC ls DC oksYVst tSls IGBT] MOSFET vkfn ds :ikarj.k 
esa fd;k tkrk gS] ysfdu bu fLofpax fMokblksa ds dkj.k fLofpax 'kksj duoVZj lfdZVksa esa gksrk gSA  
'kks/kdrkZ }kjk ,QbZlh ij ihMCyw,e ds izHkko] ihvkbZMh fu;a=.k ,Yxksfjne] fu;a=.k ;kstuk tSls QhMcSd] 
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dfiydqekj nos ,oa MkW- lh jke flaxy] Þ,,QbZ dUoVZj ds dk;Z&fu"iknu ij ihvkbZMh daVªksyj dk izHkko vkSj fo'ys"k.kÞ

QhM QkWjoMZ] %Vh,pMh] ,drk ikoj QSDVj] csgrj 
fLFkjrk] vksoj'kwV vkSj vaMj'kwV deh vkfn tSls 
,,QbZ duoVZj ds fMtkbu vkSj izn'kZu dks csgrj 
cukus ds fy, fofHkUu rjhdksa dk lq>ko fn;k tkrk 
gSA [1,3]

gkeksZfud foÑfr dks de djus ds fy, 180 
fMxzh ds lkFk nks VªkalQkeZj vkmViqV ds ;ksx ls 
lgk;d gSA djaV daVªksy ywi dk mi;ksx ykbu 
ÝhDosalh esa cSaMfoM~Fk dh vko';drk ds fy, fd;k 
tkrk gS vkSj oksYVst dh rqyuk esa djaV dks yhM 
fd;k tkrk gS rkfd lsaflax djaV esa lq/kkj ds 
orZeku izn'kZu esa lq/kkj gksA [2,8]

II-	 lkfgR; dh leh{kk

;g izLrqr dkxt ,QbZlh ds izn'kZu dks 
vuqdwfyr djus ds fy, fu;a=.k rduhdksa ds lkFk 
vyx&vyx fu;a=.k ,YxksfjFe }kjk lkeus dh 
vo/kkj.kk ds cqfu;knh vo/kkj.kk /rduhd iznku dh 
tkrh gSA [1]

'kks/k i= us lq>ko fn;k fd ÅtkZ dks laxzghr 
djus ds fy, cM+s Mhlh la/kkfj= dh vko';drk 
gksrh gSA [5]

vkuqikfrd fu;a=.k }kjk vkWu/vkWQ daVªksy 
,D'ku tkjh fd;k tkrk gS vkSj bldk mi;ksx 
nksyu dks de djus ds fy, Hkh fd;k tkrk gSA 
vfHkUu fØ;k dks tksM+dj] vkuqikfrd dkjZokbZ ds 
vkWQlsV eqÌs dks gy fd;k tkrk gS vkSj O;qRiUu 
dkjZokbZ dks 'kkfey djds /kheh izfrfØ;k dk eqÌk 
gy fd;k tkrk gS rkfd ihvkbZMh fu;a=.k ,Yxksfjne 
=qfV;ksa dks de dj lds] lVhdrk c<+k lds vkSj 
izfØ;k dh fLFkjrk esa lq/kkj dj ldsA izfrfØ;k 
vkSj dSLdsM iz.kkyh ds lkFk lVhd fu;a=.k ds fy, 
vkosnu vko';drkvksa dh izkfIr ls igys fofHkUu 
V~;wfuax fof/k;ksa }kjk bu rhu ihvkbZMh 'krksaZ dh 
vko';drk gksrh gSA [6]7]

ihvkbZ fu;a=.k dk mi;ksx djds isij izLrqr 
fd;k x;k FkkA isij esa dqy gkeksZfud fo:i.k dk 
ifj.kke 0-89% fn[kkrk gSA[2,4]

rkfydk 1

lkekU; forj.k iz.kkfy;ksa ds fy, vf/kdre fo"ke gkeksZfud orZeku lhek,a] 69 KV ds ek/;e ls 
120 V [3]

Isc/IL n < 11 11≤n<17 17≤n<23 23≤n<35 THD
<20 4.0% 2.0% 1.5% 0.6% 5.0%
0–50 7.0% 3.5% 2.5% 1.0% 8.0%

50–100 10.0% 4.5% 4.0% 1.5% 12.0%
100–1000 12.0% 5.5% 5.0% 2.0% 15.0%

>1000 15.0% 7.0% 6.0% 2.5% 20.0%

III.	mÌs';

izeq[k mÌs'; fuEukuqlkj gSaA
•	 fu;a=.k ,Yxksfjne dk izHkkoA	 •	 pksVh ds vksoj'kwV dh dehA
•	 o`f) le; esa dehA	 •	 %THD dh dehA
•	 ,drk 'kfDr dkjd cuk, j[ksaA

izLrqr dkxt dk mÌs'; % THD dks de djuk gS rkfd ÅtkZ gkfu dks de fd;k tk ldsA
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IV.	 fof/k

AFC dk igyk xf.krh; ekWMy fodflr fd;k x;k gS vkSj bls MATLAB Simulink ij ykxw fd;k 
x;k gSA PID fu;a=.k ,Yxksfjne ds lkFk AFE cqfu;knh CykWd vkjs[k fp= 1 vkSj 2 esa PID fu;a=.k 
,YxksfjFe Simulink CykWd vkjs[k ds lkFk AFE fn[kk;k x;k gSA

fp= 1- ewy P-I-D CykWd vkjs[k

fp= 2- Simulink CykWd vkjs[k

V.	 x.kuk vkSj ifj.kke
lq>k, x, rjhds dk vuqdj.k MATLAB 2012A ij fd;k x;k gSA tSlk fd P-I-D fØ;k dk 

mi;ksx djds fp= 3 esa fn[kk;k x;k gS rkfd izn'kZu esa lq/kkj fd;k tk ldsA
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fp= 3 P-I-D dk mi;ksx djds AFC ds MATLAB fleqfyad ekWMy

izkjaHk djusokyk] vkiwfrZ vko`fÙk] vkarfjd izfrjks/k] la/kkfj=] fLofpax vko`fÙk] ekWM~;wys'ku baMsDl vkSj 
vkmViqV oksYVst dk ewY; rnuqlkj 1-78 mH, 60 Hz, 0-1Ω] 9600 F] 660 Hz, 0-8 vkSj 2800 V gSA 
P] I vkSj D ds ewY; dh x.kuk ZN fof/k] ,drk ekikad fof/k vkSj ijh{k.k vkSj =qfV fof/k vkfn ds vk/
kkj ij dh tkrh gSA bl isij esa lanHkZ eku 1 ekuk tkrk gSA fp= 4vkSj fp= 5 vkmViqV oksYVst vkSj 
%THD dks n'kkZrk gSA
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fp= 4 vkmViqV oksYVst

 

fp= 5  ekWMy dk %THD

lq>k, x, rjhds dk vuqdj.k MATLAB 2012A ij fd;k tkrk gS tSlk fd P&PI&PD dkjZokbZ 
dk mi;ksx djds fp= 6 esa fn[kk;k x;k gSA

fp= 6 P –PI–PD dk mi;ksx djds AFC ds MATLAB Simulink ekWMy

P, PI vkSj PD ds ewY; dh x.kuk ,drk ekikad fof/k vkSj ijh{k.k vkSj =qfV fof/k vkfn ds vk/kkj ij 
dh tkrh gSA fp= 7 % THD vkSj fp= Å ,drk iokj dkjd fn[kkrk gSA
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fp= 7 ekWMy dk %THD

 fp= 8 ,drk iokj dkjd

VI.	 fu"d"kZ

leh{kk fd, x, dkxtkr fu;a=.k ,Yxksfjne vkSj fofHkUu fu;a=.k ;kstuk ds lkFk ,drk 'kfDr 
dkjd ij fujarj Mhlh vkmViqV oksYVst cuk, j[kus ds fy, fu;a=.k ,Yxksfjne dh cqfu;knh tkudkjh 
iznku djrs gSaA

eksVfjax ds fy, MATLAB fleqfyad ekWMy dh enn ls nksuksa fof/k;ksa }kjk izkIr ifj.kke dh rqyuk 
dh tkrh gSA
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lanfHkZr isij ds lanHkZ esa] ;g isij ifj.kke 
fn[kkrk gS fd % THD 0-67% gSA

fganh vkSj vaxzsth esa leku inksa dh rkfydk

Control fu;a=.k

Derivative O;qRiUu
Error =qfV
Gain ykHk
Integral baVhxzy
Internal Resistance vkarfjd izfrjks/k

Proportional vkuqikfrd
Pulse Width 
Modulation (PWM)

iYl foM~Fk ekWM~;wys'ku

Regenerating iquthZfor
Review leh{kk
System iz.kkyh
Steady state error fLFkj jkT; =qfV
Supply frequency vkiwfrZ vko`fÙk
Undershoot v/kksekud
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lkjka'k % 

vif'k"V ty mipkj la;a=ksa ls fudyh 'kq"d Lyt ds ngu ds ifj.kkeLo#i f}rh;d mRikn ds 
:i esa izkIr gqbZ jk[k dks nqfu;kHkj esa ,d [krjukd Bksl vif'k"V ekuk tk pqdk gSA bl Bksl vif'k"V 
ds bruh Hkkjh ek=k esa mRiUu gksus ds ckotwn bldh cgqr lhfer ek=k mi;ksx esa ykbZ tkrh gS ,oa 'ks"k 
dks lh/ks Hkwfe ij fuiVku dj fn;k tkrk gSA vr,o orZeku v/;;u dk mÃs'; bl Bksl vif'k"V dk 
mi;ksx tSomoZjd mRiknu esa okgd ds :i esa djus dh uohu fof/k [kkstuk gS] ftlls lh/ks Hkwfe ij 
bl vif'k"V ds fuiVku dks de fd;k tk ldsA orZeku 'kks/k esa jkbtksfc;e thok.kq lao/kZ dks Lyt 
dh jk[k ds lkFk feykdj mldk tSomoZjd rS;kj fd;k x;k ,oa bl tSomoZjd dh fu/kkuh vk;q dk 
ewY;kadu c<+rs le; ds lkFk lao/kZu ek/;e ij jkbtksfc;e thok.kqvksa }kjk cukbZ xbZ dWkyksuh QWkfeaZx 
bdkbZ dh fxurh dj ds fd;k x;kA rS;kj fd, x, tSomoZjd ds ikS/kksa ij izHkko dk fo'ys"k.k djus ds 
fy, elwj ds chtksa dks blls mipkfjr djds ikS/kksa ds o`f) ,oa vU; mit ekinaMksa dk ewY;kadu fd;k 
x;kA bl iz;ksx esa Lyt dh jk[k ds lkFk cuk, x, tSomoZjd esa jkbtksfc;e }kjk cukbZ xbZ dWkyksuh 
QWkfeaZx bdkbZ dh la[;k (6487-78) ,oa fu/kkuh vk;q (150 fnu)] fyXukbV (tks dh lkekU;rkSj ij okgd 
ds :i esa tSomoZjd fuekZ.k esa mi;ksx gksrk gS) ds lkFk cuk, x, jkbtksfc;e tSomoZjd dh rqyuk esa 
vf/kd ntZ dh xbZA lkFk gh] Lyt dh jk[k vk/kkfjr tSomoZjd ls mipkfjr fd;s x, chtksa esa lkekU; 
fyXukbV vk/kkfjr jkbtksfc;e tSomoZjd mipkj dh rqyuk esa 19% tM+ dh yEckbZ] 42% ewyxzafFk la[;k ,oa 
53-40% vf/kd cht mit ik;h xbZA bl izdkj orZeku 'kks/k ds ifj.kke crkrs gSa fd ;fn Lyt jk[k dh 
,d fuf'pr ek=k dk mi;ksx tSomoZjd fuekZ.k ,oa chtksa dks mipkfjr djus esa fd;k tkrk gS rks ;g 
thok.kqvksa] e`nk rFkk ikS/kksa ij dksbZ izfrdwy izHkko ugha Mkyrk ,oa ;g tSomoZjd mRiknu esa lkekU;rkSj 
ij okgd ds :i esa mi;ksx gksus okys fyXukbV pw.kZ dk fodYi lkfcr gks ldrk gSA

Abstract

Sludge ash is considered as a hazardous waste which is a byproduct forming after the  
combustion of de-watered sludge produced from the sewage treatment plants. This waste material 
is generated in behemoth volumes has very limited use and is directly disposed in the landfills- 
 The current work intends to explore a novel approach for using sludge ash to develop Rhizobium 
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biofertilizer and thereby reducing the burden on 
landfills. The Rhizobium inoculum was prepared 
and blended thoroughly with sludge ash to 
formulate Rhizobium biofertilizer, and shelf life 
of this formulation was assessed by counting 
colony-forming unit (CFU). The prepared 
formulation was applied on lentil seeds, and its 
effect was investigated by assessing the plant 
growth along with other yield characteristics. 
Enhanced CFU count (6487.78) was observed 
in sludge ash carrier combination with a better 
shelf life of five months as compared to lignite 
carrier formulation (9.1%) till 150th day, i.e.,  
(69.8%). Lentil seeds treated with sludge ash–
based biofertilizer exhibited luxuriant growth 
with 19% enhanced root length, 42% number of 
nodules, 10 % plant growth and 53.40 % seed 
yield in comparison to the conventional lignite 
formulations. Thus biofertilizer produced from 
sludge ash can be considered as harmless to the 
soil and plants when incorporated in defined 
quantity and can prove to be an effectual 
substitute for conventional lignite carrier in 
biofertilizer production.

fo"k; cks/kd 'kCn % tSomoZjd] jkbtksfc;e] Lyt 
dh jk[k] fyXukbV] elwj] lw{e iks"kd rRo

Keywords: Biofertilizer, Rhizobium, Sludge 
Ash, Lignite, Lentil, Micronutrients 

1-	 izLrkouk

vif'k"V ty mipkj la;a=ksa ls mRiUu 
mi&mRiknksa dk izca/ku vc oSf'od fpark dk fo"k; 
cu x;k gSA vif'k"V ty dh tcjnLr ek=k ds 
l`tu us nqfu;k Hkj esa dbZ vif'k"V ty mipkj 
la;a=ksa dk fodkl fd;k gSA ;s mipkj la;a= 
mi&mRikn ds :i esa dhpM+ dh Hkkjh ek=k mRiUu 
djrs gSa] ftls [krjukd Bksl vif'k"V ekuk tk 
pqdk gS] ftlds j.kuhfrd izca/ku dh orZeku esa 
egrh vko';drk gSA lhost dhpM+ vif'k"V ty 
ds izkFkfed] f}rh;d vkSj r`rh;d mipkj izfØ;k 

ls mRiUu gksrh gS ftlesa Hkkjh /kkrq,¡] ijthoh] 
fo"kk.kq vkSj jksxtud lw{ethoksa okys dkcZfud vkSj 
vdkcZfud inkFkksaZ dk feJ.k gksrk gSA (1) fiNys 
dqN n'kdksa esa] c<+rs 'kgjhdj.k vkSj vkS|ksxhdj.k 
ds lkFk fodkl'khy ns'kksa esa vif'k"V ty mipkj 
lqfo/kkvksa dh ekax esa dkQh o`f) gqbZ gSA bu 
vif'k"V ty mipkj lqfo/kkvksa dh otg ls cM+h 
ek=k esa lhost dhpM+ mRiUu gqbZ gS ftlds bruh 
Hkkjh ek=k esa fuiVku us iwjh nqfu;k esa i;kZoj.k 
bathfu;jksa vkSj ;kstukdkjksa ds fy, fpark,a c<+k nh 
gSaA (2)] (3)

vke turk ds chp c<+rh i;kZoj.k tkx:drk 
us vif'k"V ty mipkj la;a=ksa ls mRiUu dhpM+ 
ds izHkkoh izca/ku ds fy, ubZ j.kuhfr;ksa ds fodkl 
ij tksj fn;k gSA orZeku ifj–'; esa] vif'k"V 
ty mipkj la;a=ksa ls mRiUu dhpM+ dh fo'kky 
ek=k dks de djus ds fy, dhpM+ ds rki mipkj 
dks lcls izHkkoh rjhdk ekuk tkrk gSA (4)  
lhost dhpM+ dk xzsV Hkêh esa ngu] xyu ,oa 
vU; uxjikfydk Bksl vif'k"V (MSW)] bZa/ku]  
dks;yk vkSj vU; oSdfYid izfØ;kvksa ds lkFk 
lg&ngu] tSls fd ik;jksfyfll bR;kfn dhpM+ ds 
rki mipkj dh lcls vke fof/k;ka gSaA (5) ngu 
dh izfØ;k esa dhpM+ ds æO;eku esa yxHkx 85% 
vkSj ek=k esa 90% dh deh gksrh gSA blds vykok] 
ngu [krjukd tgjhys ;kSfxdksa dks u"V dj nsrk 
gS] vfiz; xa/k dks gVk nsrk gS vkSj dhpM+ ls ÅtkZ 
iqu% izkIr gks tkrh gSA (6) gkykafd] ngu Hkh ,d 
vif'k"V eqä rduhd ugha gS D;ksafd ngu ds ckn 
lhost dhpM+] jk[k esa ifj.kr gks tkrk gS] ftldk 
æO;eku dhpM+ ds æO;eku dk yxHkx 30% gksrk 
gS ,oa blds mfpr fuiVku ds fy, iqu% izca/ku  
dh vko';drk gksrh gSA (7) dhpM+ dh jk[k 
dk vuqfpr izca/ku ,oa fuiVku ds fy, la/kkj.
kh; mi;ksx j.kuhfr;ksa dh deh i;kZoj.k ds fy, 
laHkkfor [krjs dks tUe nsrh gSA
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gky ds v/;;uksa ds vuqlkj] ty mipkj 
la;a=ksa }kjk dhpM+ dk oSf'od mRiknu 1-7 fefy;u 
Vu ls vf/kd gS] tks fudV Hkfo"; esa vkSj c<+us dh 
mEehn gSA (8) nqfu;k Hkj esa mRiUu dhpM+ jk[k 
dh vf/kdre ek=k dks lh/ks ySaMfQy esa fuiVk;k 
tkrk gS] tks bls ,d de mi;ksx okyk lalk/ku  
cukrk gSA lh/ks ySaMfQy esa dhpM+ dh jk[k dk 
fuiVku bl vif'k"V ds izca/ku ds fy, ,d 
xSj&vuqdwy lek/kku gS D;ksafd blesa vR;f/kd 
ek=k esa Hkkjh /kkrq,a gksrh gSa ftlls i;kZoj.k dks 
uqdlku igq¡prk gSA gkyk¡fd] Hkkjr esa [krjukd 
vif'k"V ds izca/ku gsrq dqN fu;e vkSj dkuwu gSa] 
tSls fd [krjukd vif'k"V (izca/ku vkSj gSaMfyax) 
fu;e] 2008] vuqPNsn 47] [krjukd vkSj vU; 
vif'k"V (izca/ku vkSj VªkalckmUMªh vkanksyu) fu;e] 
2016A mijksä fu;e Hkkjr esa [krjukd dpjs 
ds izca/ku dks fu;af=r djus okys izkFkfed fu;e 
gSaA fQj Hkh] bu fu;eksa dk vuqikyu lhfer vkSj 
vfu;fer gSA (9) bl dhpM+ dh jk[k ds vYi 
mi;ksx ds ihNs dbZ dkj.k gSa] tSls tkx:drk 
vkSj fu;eksa dh deh] ysfdu lcls egRoiw.kZ dkjd 
blds fuiVku ds fy, vklkuh ls miyC/k Hkwfe gSA 

dhpM+ dh jk[k esa lw{e ,oa o`gr iks"kd rRo 
le`) ek=k esa ik, tkrs gSa ftues izkFkfed rRo 
Si] Fe] Al] P ,oa Ca rFkk /kkrq,a tSls] Cd] Cr] Zn] 
Pb] Ni] Cu] Mo ,oa As bR;kfn 'kkfey gSaA (10) 
dhpM+ dh jk[k esa ukbVªkstu ,oa vkxsZfud dkcZu 
dh ux.; ek=k dks NksM+dj feêh ds leku lHkh 
rRo ekStwn gksrs gSaA (11) bl izdkj] ukbVªkstu 
dks NksM+dj] lw{ethoksa vkSj ikS/kksa ds p;kip; vkSj 
fodkl ds fy, vko';d vU; lHkh vko';d rRo 
dhpM+ esa ekStwn gksrs gSaA

Hkkjr esa yxHkx 150 fefy;u gsDVs;j Hkwfe e`nk 
vijnu] ty Hkjko] feêh dh vfrfjä yo.krk vkSj 
ijrh catj Hkwfe lfgr fofHkUu leL;kvksa ls izHkkfor 
gSA vr% Hkkstu dh c<+rh ekax dks iwjk djus ds fy, 

bl  xSj&mitkÅ vkSj catj Hkwfe dk la/kkj.kh; 
fof/k;ksa }kjk iqu% lq/kkj vko';d gSA rstknk ,V 
vy (2016) (12) us feêh ds HkkSfrd&jklk;fud 
xq.kksa vkSj ty /kkj.k {kerk dks c<+kus ds fy, 
dhpM+ dh jk[k ds feêh ds lkFk mi;ksx ij tksj 
fn;k gSA dqN 'kks/kdrkZvksa us Lyt dks fofHkUu 
rduhdksa ds mi;ksx }kjk ykHkdkjh ÅtkZ lzksr ds 
:i esa izLrqr fd;k gSA (13) blds vykok] dbZ 
tkapdrkZvksa us dhpM+ vkSj bldh jk[k dks dkcZfud 
[kkn vkSj tSfod [kkn ds fy, ,d vPNk iwjd 
(14)] (15)  [kuu xfrfof/k;ksa ls mRiUu dhpM+ esa 
ekStwn Hkkjh /kkrqvksa ds fLFkjhdj.k ds fy, izHkkoh 
lkexzh vkSj daØhV esa Hkjko lkexzh ds :i esa of.kZr 
fd;k gSA (16) dqN v/;;uksa esa] veksfu;e ;kSfxdksa 
ds }kjk mnklhuhdj.k ds ckn lhost dhpM+ dh 
jk[k dk la/kkj.kh; mi;ksx moZjd mRiknu ds 
fy, crk;k fd;k x;k gSA (17)] (18) tcfd] dqN 
vU; 'kks/kdrkZvksa us lhesaV vkSj daØhV lkexzh ds 
mRiknu ds fy, lhost dhpM+ jk[k ds mi;ksx ij 
tksj fn;k gSA (19)

mijksä la/kkj.kh; –f"Vdks.kksa ds lkFk Lyt dh 
jk[k dk la;kstu dj bl Bksl vif'k"V dk mfpr 
fuiVku vkSj izca/ku] feêh dh xq.koŸkk esa o`f) vkSj 
ikS/kksa dh mit esa o`f) ds :i esa vfrfjä ykHk 
izkIr fd;k tk ldrk gSA flag ,V vy (2013) 
(20) us jkbtksfc;e cSDVhfj;k dks fodflr djus 
ds fy, ,d ek/;e ds :i esa dhpM+ ds mi;ksx dk 
irk yxkus ds fy, iz;ksx fd;s vkSj bls moZjd ds 
:i esa lh/ks feêh ij mi;ksx bZn ,V vy (2018) 
(21) us fd;k] ijUrq] vif'k"V ty dhpM+ jk[k dks 
jkbtksfc;e cSDVhfj;k ds lao/kZ ds lkFk feyk dj 
blls tSomoZjd mRiknu djus ds fy, vc rd 
dksbZ v/;;u ugha fd;k x;k gSA

bu lHkh igyqvksa dks /;ku esa j[krs gq,] orZeku 
v/;;u Bksl vif'k"V inkFkZ Lyt dh jk[k dk 
mi;ksx jkbtksfc;e tSomoZjd ds fuekZ.k esa okgd 
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ds :i esa fdl rjg fd;k tk ldrk gS] blds 
'kks/k ds fy, fd;k x;k] rkfd bl Bksl vif'k"V 
ds Hkwfe ij fuiVku ds dkj.k gksus okys i;kZoj.k 
iznw"k.k dks de fd;k tk lds ,oa O;kolkf;d 
Lrj ij bl vif'k"V dh bldh mi;ksfxrk dks 
c<+k;k tk ldsA orZeku v/;;u viuh rjg dk 
igyk 'kks/k gS ftles Bksl vif'k"V Lyt dh 
jk[k dks i;kZoj.k&vuqdwy ,oa la/kkj.kh; rjhds 
ls tSo&moZjd fuekZ.k esa okgd ds :i esa mi;ksx 
fd;k x;k gSA

2-	 lkexzh ,oa fØ;kfof/k

2-1-	 Lyt dh jk[k ds HkkSfrd&jklk;fud 
xq.kksa dk fo'ys"k.k

ukxiqj (egkjk"Vª) uxj fuxe }kjk LFkkfir 
lhost ty mipkj la;a= ls fudyh ty jfgr 
Bksl Lyt dks ,df=r djds iz;ksx'kkyk esa ykdj] 
eQy QusZl esa rkih; mipkj fd;k x;kA Lyt 
ds rkih; mipkj ds i'pkr fudyh jk[k dks ,d= 
fd;k x;k vkSj ueh izfr'kr] ih,p] fo|qr pkydrk 
(bZ-lh-)] LFkwy ?kuRo (cYd MsfUlVh)] dqy ukbVªkstu 
(Vh,u)] dqy dkcZu (Vhlh)] dkcZu&ukbVªkstu 
vuqikr] lYQj rRo] rFkk Hkkjh /kkrqvksa dh ek=k 
tSls HkkSfrd vkSj jklk;fud xq.kksa dks ekud fof/k;ksa 
dk vuqlj.k djds fo'ysf"kr fd;k x;kA

2-2-	 elwj ds ikS/ks dh ewyxzafFk;ksa ls 
jkbtksfc;e thok.kq dk izFkDdj.k 

elwj ds ikS/kksa dks lko/kkuhiwoZd m[kkM+k x;k 
vkSj feêh ds d.kksa dks gVkus ds fy, uy ds ikuh 
ls tM+ ra= dks /kks;k x;kA thok.kq ds i`FkDdj.k 
ds fy,] LoLFk ,oa fcuk VwVh gqbZ ewyxzafFk;ksa dks 
pquk x;k vkSj tM+ ra= ls vyx fd;k x;kA 
ukxkuank ,V- vy- (2010) (22) }kjk of.kZr lrg 
futhZohdj.k fof/k dk mi;ksx djds ewyxzafFk;ksa dh 
lrg dks lkQ fd;k x;kA futhZohdj.k ds ckn 
ewyxzafFk;ksa dks vklqr ty esa dkap dh NM+ dh 

lgk;rk ls ihlk x;k ,oa izkIr ?kksy dks 10&QksYM 
ruqdj.k fof/k }kjk 10&9 rd ruq fd;k x;kA vc 
ruqdj.k }kjk izkIr 10&7] 10&8 vkSj 10&9 ?kksyksa 
esa ls izR;sd ls 0-1 fe-yh- uewus dks jkbtksfc;e 
thok.kq ds i`FkDdj.k ds fy, p;ukRed ek/;e 
(;hLV ,DlVªSDV esfuVksy vkxkj) okyh isVªh fM'kksa 
ij QSyk;k x;k (23)- blds i'pkr isVªh fM'kksa 
dks thok.kq lao/kZu ds fy, 3&4 fnuksa rd 37°C 
ij buD;wcsVj esa j[kk x;kA thok.kq dh isVªh fM'kksa 
ij dWkyksuh vkus ds ckn dWkyksuh vkdkfjdh dk 
fo'ys"k.k djds jkbtksfc;e dWkyksfu;ksa dh igpku 
dh xbZ ,oa jktksfc;e ds 'kq) vkblksysV~l izkIr 
djus ds fy, p;fur dWkyksfu;ksa dks iqu% laof/kZr 
fd;k x;kA

2-3-	 jkbtksfc;e lao/kksaZ dk xq.ku 

jkbtksfc;e lao/kksaZ dh 'kq)rk vkSj mfpr 
fodkl dk fo'ys"k.k djus ds ckn] folaØfer ;hLV 
,DlVªSDV esfuVksy czWkFk ek/;e okys dksfudy 
¶ykLdksa esa jkbtksfc;e dh LoLFk dWkyksfu;ksa 
dks lajksfir fd;k x;k ,oa jksVjh 'ksdj ij 150 
vkjih,e rFkk 28±2°C esa 4&5 fnuksa rd laof/kZr  
fd;k x;k rkfd vkjaHkd lao/kZ izkIr gks lds ,oa iqu% 
bl lao/kZ dks cM+h {kerk okys dksfudy ¶ykLdksa 
esa LFkkukarfjr djds jkbtksfc;e thok.kq lao/kZ dh 
ek=k c<+kbZ xbZA  

2-4-	 okgd ds :i esa Lyt dh jk[k ,oa 
fyXukbV ikmMj dk mi;ksx djds jkbtksfc;e 
tSomoZjd dk fuekZ.k 

Lyt dh ckjhd jk[k ,oa fyXukbV ikmMj 
dks vWkVksDyso djus ds fy, mi;qä iWkyhizksihyhu 
FkSfy;ksa esa Hkjdj 121°C rkieku ,oa 15 ih,lvkbZ 
nkc ij 3 ?kaVksa ds fy, vWkVksDyso fd;k x;kA 
tSomoZjd fuekZ.k ds fy, futhZohÑr Lyt dh 
jk[k ,oa fyXukbV ikmMj nksuksa ds lkFk 25% dh nj 
ls jkbtksfc;e ds czksFk esa cus lao/kZu dks feyk;k 
x;k ftlls Lyt dh jk[k rFkk fyXukbV okyk 
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jkbtksfc;e tSomoZjd izkIr gqvkA cus gq, moZjdksa 
dks de ?kuRo okyh iWkfyFkhu dh FkSfy;ksa esa can 
djds dejs ds lk/kkj.k rkieku ij HkaMkfjr fd;k 
x;kA

2-5-	 tSomoZjdksa dh fu/kkuh vk;q dk ewY;kadu

Lyt dh jk[k rFkk fyXukbV pw.kZ }kjk fufeZr 
tSomoZjdksa dh fu/kkuh vk;q dk ewY;kadu izR;sd 
ikap fnuksa ds varjky ij Øfed ruqdj.k fof/k 
dk mi;ksx djds fd;k x;kA nksuksa tSomoZjdksa ds 
izfrn'kksaZ dks Øfed :i ls 10&9 rd ruq fd;k 
x;k rFkk ;hLV ,DlVªSDV esfuVksy vxkj ek/;e 
okyh IysVksa ij QSykdj lao/kZu ds fy, 2&3 fnuksa 
rd 37°C ij j[kk x;kA thfor thok.kqvksa dh 
la[;k ds ewY;kadu ds fy, dWkyksuh cukus okyh 
bdkb;ksa dh x.kuk dh xbZA

2-6-	 elwj ds chtksa ij tSomoZjd mipkj ,oa 
ikS/kksa dh o`f) dk ewY;kadu

ikSa/kks ds fodkl ,oa o`f) ij ij Lyt dh 
jk[k ,oa fyXukbV }kjk fufeZr tSomoZjd ds 
izHkkoksa dk ewY;kadu djus gsrq elwj ds ts- ,y-&3 
thuksVkbi dks feêh esa yxkdj iz;ksx fd;k x;kA 
elwj ds thuksVkbi ts-,y-&3 ds chtksa dh lrg dk 
futhZohdj.k djus ds i'pkr 100 xzk- chtksa dks 2 
xzk- tSomoZjd (Øe'k%] Lyt dh jk[k ,oa fyXukbV 
}kjk cuk;k x;k tSomoZjd) ds lkFk feyk;k 
tcfd 100 xzke chtksa dks fcuk fdlh mipkj ds 
j[kk x;kA mipkfjr chtksa dks Nk¡o esa 30 feuV 
lq[kk;k] rRi'pkr futhZohÑr dh gqbZ feêh ls Hkjs 
5 yh- ds vyx&vyx IykfLVd ds xeyksa esa cks;k 
x;kA izR;sd mipkj ds fy, 10 xeys yxk, x, 
ftudks 12 ?kaVs dk nhfIrdky ,oa ,d fnu ds 
varjky ij ikuh (200 fe-yh-/xeyk) fn;k x;kA 
cqokbZ ds 30] 45 ,oa 60 fnu rFkk ifjiDou ds 
le; izR;sd mipkj ds ik¡p ikS/kksa dks fudkydj 
uhps of.kZr dkjdksa dk fo'ys"k.k fd;k x;k%

2-6-1-	cht vadqj.k izfr'kr

cht vadqj.k izfr'kr ds ewY;kadu ds fy, 
elwj ds futhZohÑr chtksa dks Lyt dh jk[k ,oa 
fyXukbV }kjk fufeZr tSomoZjdksa }kjk mipkfjr 
fd;k tcfd dqN chtksa dks rqyukRed v/;;u ds 
fy, vuqipkfjr j[kk x;kA izR;sd mipkj ds 10 
chtksa dks 9 ls-eh- dh isVªh fM'k ij fQYVj isij dh 
,d ijr ds Åij j[k dj fQYVj isij dh nwljh 
ijr ls <¡d dj buD;wcsVj esa 25°C ij 5 fnuksa ds 
fy, j[k fn;k x;k rFkk chtksa dh izfrfnu vklqr 
ty ls flapkbZ dh xbZA vadqj.k izfr'kr fudkyus 
ds fy, dqy vadqfjr gq, chtksa dh la[;k dks dqy 
cks, x, chtksa dh la[;k ls foHkkftr dj 100 ls 
xq.kk fd;kA 

2-6-2-	elwj ds ikS/kksa dh tM+] ruk vkdkfjdh 
,oa ewyxzafFk xq.k/keZ  

elwj ds ikS/kksa dks lko/kkuh ls m[kkM+k rFkk 
vklqrty ls /kksus ds i'pkr ikS/kksa ds tM+ ,oa izjksg 
ra= dks vyx fd;k x;kA tM+ ra= dks QSyk;k ,oa 
dqy tM+ yackbZ] tM+ dk 'kq"d otu rFkk izjksg ds 
'kq"d otu dk ewY;kadu fd;k x;kA izR;sd ikS/ks 
dh ewyxzafFk;ksa dh dqy la[;k dks LVhfj;ks lw{en'khZ 
dh lgk;rk ls fxuk x;k vkSj izR;sd ikS/ks ds fy, 
ewyxzafFk;ksa dk lw[kk otu Hkh ntZ fd;k x;kA

2-6-3-	ikS/ks dh o`f) ,oa mit 

ikS/kksa dh yEckbZ (ls-eh-) ekius ds fy, ,d 
ekid iSekus dh lgk;rk ls izjksg izkjEHk {ks= ls 
ysdj 'kh"kZLFk dfydk rd ikS/kksa dks ekik x;kA ikS/kksa  
dh dqy 'kk[kkvksa dh la[;k ntZ djus ds fy, eq[; 
'kk[kk lfgr lHkh ik'kZ~oh; 'kk[kkvksa dh fxurh dh 
xbZ rFkk ikS/kksa dks 80°C ij vksou esa 20 feuV 
lq[kkus ds i'pkr ikS/ks dk otu Hkh ntZ fd;k x;kA 
Qfy;ksa dks ikS/kksa ls i`Fkd dj izR;sd ikS/ks esa dqy 
Qfy;ksa dh la[;k (Qfy;ka/ikS/kk) fxudj Qfy;ksa 
dh la[;k fu/kkZfjr dh xbZ] rRi'pkr Qfy;ksa dh 
gkFk ls Fkzsf'kax dj QVdk x;k rFkk izfr ikS/kk chtksa 
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dh la[;k rFkk chtksa dk otu ysdj izfr ikS/kk 
mit fu/kkZfjr dh xbZA

2-7	lkaf[;dh; fo'ys"k.k

Lyt dh jk[k ds HkkSfrd&jklk;fud xq.k] tM+ 
vkSj izjksg fodkl rFkk mit ds vkadM+ksa dk izlj.k 
fo'ys"k.k (ANOVA) ,oa lglEcU/k fo'ys"k.k 
fefuVSc lWk¶Vos;j (laLdj.k 18) dk mi;ksx djds 
fd;k x;kA 

3-	 ifj.kke vkSj ifjppkZ

3-1-	 Lyt dh jk[k ds HkkSfrd&jklk;fud 
xq.kksa dk fo'ys"k.k

HkkSfrd&jklk;fud xq.k Lyt dh jk[k esa lw{e 
rFkk Hkkjh /kkrqvksa (Cu 18.67, Zn 36.01, Fe 5.77, 
Cr 12.27, Cd 0.32, Ni 9.5, Pb 6.15, Co 5.22, Mn 
9.4 ,oa Mo 6.77 feyh- xzk-/fdyks) dh mifLFkfr 
iznf'kZr djrs gSA gkyk¡fd] Hkkjh /kkrqvksa dh ek=k 
vuqer lhek ds Hkhrj gh ntZ dh xbZA (24) dqN 
lw{e iks"kd rRoksa dh mifLFkfr tSls Mo, Fe, 
,oa  Cu] e`nk esa ukbVªkstu fLFkjhdj.k djus okys 
thok.kqvksa dh o`f) dks c<+krh gS ftlls ysX;wfeul 
ikS/kksa esa ewyxzafFk fuekZ.k rFkk ikS/kksa ds fodkl esa 
lgk;rk feyrh gSA (25) Lyt jk[k dk ih,p eku 
gYdk {kkjh; ntZ fd;k x;k tks e`nk dh vEyh; 
izÑfr dks mnklhu cuk nsrk gS QyLo:i Qlyksa 
ds fodkl esa lgk;rk feyrh gSA Lyt dh jk[k 
ds HkkSfrd&jklk;fud xq.kksa ds fo'ys"k.k ls irk 
pyrk gS fd Lyt jk[k esa jkbtksfc;e thok.kq  
,oa ysX;wfeul ikS/kksa dh o`f) rFkk  fodkl ds 
fy, vko';d rRo (Mo] Fe] Mn] Cu] Zn] ,oa Ni) 
ekStwn FksA

3-2-	 jkbtksfc;e tSomoZjd ds fy, okgd ds 
:i esa Lyt jk[k dh tSo&izHkkodkfjrk rFkk 
fufeZr tSomoZjd dh fu/kkuh vk;q

dksf'kdk ?kuRo dk ewY;kadu fu/kkuhvk;q  
fu/kkZj.k dk eq[; ekinaM gSA orZeku v/;;u 

esa rS;kj fd;s x, fofHkUu mipkjksa ds dksf'kdk 
?kuRo dk fo'ys"k.k js[kk fp= 1 esa n'kkZ;k x;k gSA 
Lyt dh jk[k rFkk fyXukbV ikmMj ds lkFk cus 
tSomoZjdksa esa jkbtksfc;e dh dWkyksuh cukus okyh 
bdkb;ksa dh la[;k (lh,Q;w) lkekU;r% tSomoZjd 
fuekZ.k ds igys fnu ls ysdj Hk.Mkj.k ds 30 
fnolksa rd Øe'k% c<+h gqbZ ntZ dh xbZ] tcfd 
HkaMkj.k ds ,d ekg ls ysdj ik¡pos ekg rd ;g 
la[;k Øe'k% de gksrh gqbZ voyksfdr dh xbZ 
(64893-37 ls 11266-67 lh,Q;w/xzk- rFkk 60373-
37 ls 6636-67 lh,Q;w/xzk-] Øe'k% Lyt jk[k ,oa 
fyXukbV tSomoZjd ds fy,)A 'kks/k esa fyXukbV  
}kjk fufeZr tSomoZjd dh rqyuk esa Lyt dh jk[k 
ls fufeZr tSomoZd esa jkbtksfc;e dWkyksfu;ksa la[;k 
vf/kd izkIr gqbZA tsuk ,oa flag (1993) (26) }kjk 
Hkh fu/kkuh vk;q lEcaf/kr iz;ksx esa orZeku v/;;u 
ds leku ifj.kke izkIr gq, FksA 

js[kk fp= 2 esa n'kkZ, x, fu/kkuh vk;q izfr'kr 
ds vkadM+ksa ds fo'ys"k.k ls ;g fu"d"kZ fudkyk tk 
ldrk gS fd dejs ds lkekU; rkieku ij j[kus 
ds ckn Hkh Lyt dh jk[k ls fufeZr tSomoZjd dh 
tSo&izHkkodkfjrk fyXukbV ls cus tSomoZjd ls 
csgrj Fkh D;ksafd HkaMkj.k ds 150 fnu ckn Hkh Lyt 
dh jk[k ls cus tSomoZjd esa jkbtksfc;e thok.kq  
dh la[;k dk izfr'kr fyXukbV tSomoZjd dh 
rqyuk esa 69-8% vf/kd izkIr gqvkA  

orZeku v/;;u esa Lyt dh jk[k dks tSomoZjd 
cukus ds fy, okgd ds mi;ksx djus ij fyXukbV 
tks dh lkekU;r% okgd ds :i esa tSomoZjd rFkk 
dhVuk'kh fuekZ.k esa mi;ksx fd;k tkrk gS ftls 
fofHkUu v/;;uksa esa Hkh (27) n'kkZ;k x;k gS] fd 
rqyuk esa jkbtksfc;e thok.kq dh thoVrk vf/kd 
izkIr gqbZA lkFk gh Lyt dh jk[k fyXukbV dh 
rqyuk esa lLrh vFkok eq¶r esa izkIr gks tkrh gSA 
vr% Lyt dh jk[k dks tSomoZjd fuekZ.k ds fy, 
i;kZoj.k vuqdwy okgd ds :i esa mi;ksx fd;k 
tk ldrk gSA 
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 js[kk fp= 1% tSomoZjd fuekZ.k esa okgd ds :i esa iz;ksx fd;s tkus ds fy, vif'k"V ty Lyt dh 
jk[k rFkk fyXukbV ikmMj dh tSo fu/kkuh {kerk dk rqyukRed fo'ys"k.k 

 js[kk fp= 2% okgd ds :i esa Lyt dh jk[k ls fufeZr jktksfc;e tSomoZjd  
dh fu/kkuh vk;q dk ewY;kadu
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3-3-	 elwj esa vadqj.k] tM+ vkdkfjdh rFkk 
ewyxzafFk fuekZ.k

Lyt dh jk[k us jkbtksfc;e tSomoZjd ds 
okgd ds :i esa ikS/kksa dh o`f) lEcU/kh fofHkUu 
dkjdksa tSls tM+ dh yEckbZ (ls-eh-)] lw[kh tM+ dk 
otu (xzk-)] lw[ks izjksg dk otu (xzk-)] ewyxzafFk 
la[;k ,oa lw[kh ewyxzafFk;ksa dk izfr ikS/kk otu (xzk-)  
bR;kfn ij vuqdwy izHkko iznf'kZr fd;kA orZeku 
v/;;u esa elwj ds ikS/kksa esa voyksfdr dh xbZ c<+h 
gqbZ ewyxzafFk la[;k ,oa lw[kh ewyxzafFk;ksa ds otu 
dk dkj.k Lyt dh jk[k ls ikS/kksa }kjk lw{e iks"kd 
rRoksa dk vo'kks"k.k gks ldrk gSA ysxqfeul ikS/kksa esa 
ewyxzafFk;ksa dk la[;k esa c<+uk tM+ksa esa jkbtksfc;e 
thok.kq ds laØe.k ds fy, {ks=Qy dks c<+k nsrk 
gS ftlls tSfod ukbVªkstu fLFkjhdj.k dh nj 
c<+ tkrh gS (28)A bl v/;;u esa] Lyt dh jk[k 
rFkk fyXukbV esa cht vadqj.k dk izfr'kr Øe'k% 
76-67% rFkk 70% ntZ fd;k x;kA Lyt dh jk[k 
okys tSomoZjd esa c<+s gq, cht vadqj.k izfr'kr dk 
dkj.k blesa lq{e iks"kd rRoksa tSls Mn, Fe, Cu, 
rFkk Zn dh izpqj ek=k dk mifLFkr gksuk gks ldrk 
gSA fyXukbV (15-63 ls-eh-) dh rqyuk esa Lyt dh 
jk[k esa ikS/kksa dh tM+ dh yEckbZ (18-54 ls-eh-) 
Hkh vf/kd izkIr gqbZA Lyt dh jk[k ds mipkj 
okys ikS/kksa esa vf/kd izjksg ,oa tM+ dk lw[kk otu 
(Øe'k%] 0-86 xzk- rFkk 0-41 xzk-) ntZ fd;k x;k] 
tcfd fyXukbV mipkj ds fy, ;g flQZ 0-24 
xzk- tM+ dk lw[kk otu rFkk 0-50 xzk- izjksg dk 
lw[kk otu voyksfdr fd;k x;kA blds lkFk gh] 
45 osa ,oa 60 osa  fnu ij ewyxzafFk;ksa dk izfr ikS/kk  
lw[kk otu (Øe'k%] 0-11 xzk- rFkk 0-24 xzk-) ,oa 
ewyxzafFk;ksa dh la[;k (12-11 xzk- rFkk 17-68 xzk-) 
Hkh Lyt dh jk[k okys mipkj esa fyXukbV mipkj 
dh rqyuk esa (Øe'k%] 45 osa rFkk 60 osa fnu ij 
ewyxzafFk;ksa dk lw[kk otu 0-06 xzk- rFkk 0-12 xzk- 
,oa ewyxzafFk la[;k 9-31 rFkk 12-25) ldkjkRed 
:i ls c<+h gqbZ ntZ dh xbZ] tSlk dh js[kk fp= 3 
(v) ls iznf'kZr gksrk gSA 

ifj.kkeksa ls ;g fu"d"kZ fudkyk tk ldrk gS 
fd Lyt dh jk[k e`nk dh izÑfr dks U;wVªy cukrh 
gS] vgen ,V- vy- (2010) (29) dks Hkh Lyt ds 
lh/ks e`nk ij mi;ksx ds i'pkr orZeku v/;;u ds 
leku gh ifj.kke izkIr gq, FksA mijksä izHkko feêh 
esa iks"kd rRoksa dh ifjogu {kerk c<+us dk ifj.kke  
gks ldrk gS tks feêh esa thok.kqvksa dh la[;k dks vkSj 
le`) cuk ldrk gSA LdVj rFkk Qjeu (2001) 
(30) }kjk fd;s x, ,d v/;;u esa dks;ys ds ngu 
i'pkr izkIr gqbZ jk[k ds feêh ij lh/ks fd;s x, 
iz;ksx us Hkh foukbVªhdj.k thok.kqvksa dh la[;k dks 
c<+kdj e`nk esa ukbVªhdj.k dh fØ;k dks nksxquk dj 
fn;k FkkA bl ?kVuk dk dkj.k dks;ys dh jk[k esa 
mifLFkr lw{erRoksa dh izpqj ek=k gks ldrh gS] D;ksafd 
lw{e iks"kd rRo thok.kqvksa esa mifLFkr izfd.oksa  
ds mRizsjd] mudh dkcZfud lajpuk la?kV~;ksa ,oa 
bysDVªku okgd ds :i esa dk;Z djrs gSaA

vr% orZeku v/;;u ,oa iwoZ esa oSKkfudksa }kjk 
fd;s x, iz;ksxksa ds ifj.kkeksa ls Li"V gksrk gS fd 
Lyt ds ngu ls izkIr jk[k dk mi;ksx ukbVªkstu 
fLFkjhdj.k djus okys thok.kqvksa ,oa Qyhnkj ikS/kksa  
dh tM+ksa ds chp lgthoh lEcU/k dks izsfjr dj 
ukbVªkstu fLFkjhdj.k dh nj dks c<+krk gS] Qyr% 
ikS/kksa esa ewyxzafFk fuekZ.k rFkk mudh o`f) o mit 
ij ldkjkRed izHkko iM+rk gSA (31)

3-4-	 ikS/kksa dh o`f) lEcU/kh dkjdksa ij izHkko

ikS/ks dh vkdkfjdh&dkf;Zdh ds fy, mldh 
ÅapkbZ lcls egRoiw.kZ dkjd gS tks izjksg dh mit 
,oa ikS/ks ds dqy tSoHkkj ls lh/ks lEcaf/kr gksrh gSA 
orZeku 'kks/k esa Lyt dh jk[k ds jkbtksfc;e thok.kq  
ds lao/kZ ds lkFk tSomoZjd fuekZ.k ds fy, okgd 
ds :i esa iz;ksx ls ikS/kksa dh yEckbZ esa ldkjkRed 
o`f) ntZ dh xbZA ijiDou ds i'pkr Lyt dh 
jk[k okys tSomoZjd ls mipkfjr ikS/kksa esa lokZf/kd 
yEckbZ (32-64 ls-eh-) ntZ dh xbZ tcfd fyXukbV 
okys tSomoZjd esa ikS/kksa dh ÅapkbZ dk vkSlr 29-69 
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ls-eh- izkIr gqvkA Qyhnkj ikS/kksa ij fd;s x, ,d 
vU; iz;ksx esa] ikS/kksa dh c<+h gqbZ yEckbZ ds lkFk 
vkdkfjdh fodkl esa ldkjkRed ifjorZu c<+k gqvk 
izfr ikS/kk tSoHkkj izkIr gqvkA (32) Lyt dh jk[k 
esa mifLFkr fofHkUu lw{e iks"kd rRoksa dh ek=k] ikS/kksa  
esa vWkfDlu gkeksZu la'ys"k.k ds fy, mŸkjnk;h gks 
ldrh gS ftldh otg ls orZeku v/;;u esa ikS/kksa 
esa c<+h gqbZ yEckbZ ntZ dh xbZA

Lyt dh jk[k ls fufeZr tSomoZjd dk ikS/kksa dh 
yEckbZ esa c<+ksrjh ds leku gh izfr ikS/kk Hkkj rFkk 
izfr 'kk[kkvksa dh la[;k ij Hkh ldkjkRed izHkko 
ns[kk x;k (js[kk fp= 3 (c))A ikS/kksa ds ifjiDou 
ij Lyt dh jk[k okys tSomoZjd mipkj esa izfr 
ikS/kk 'kk[kkvksa dh la[;k dk vkSlr 6-00 ntZ fd;k 
x;k tks dh fyXukbV mipkj esa ;g la[;k 4-33 
voyksfdr dh xbZA ifjiDou ij Lyt dh jk[k 
ds mipkj esa izfr ikS/kk otu 8-19 xzk- izkIr gqvk 
tcfd fyXukbV mipkj esa ;s vkadM+s 6-22 xzk- fd;s 
x, tSlk fd rkfydk 4 ls iznf'kZr gksrk gSA vr% 
fyXukbV ;qä tSomoZjd ds mipkj ls izkIr ikS/kksa 
dh o`f) lEcU/kh dkjdksa ds vkadM+s Lyt dh jk[k 
ds mipkj dh rqyuk esa de izkIr gq,] ijUrq fcuk 
tSomoZjd mipkj dh rqyuk esa ;g ldkjkRed Fks 
(js[kk fp= 3 (c))A 

3-5-	ikS/kksa dh mit rFkk lg;ksxh dkjd

Qyhnkj ikS/kksa esa izfr ikS/kk Qfy;ksa dh la[;k 
rFkk izfr Qyh chtksa dh la[;k ikS/ks dh mit ls 
lcls T;knk lglacaf/kr dkjd gSaA (33) vkadM+ksa 
ds fo'ys"k.k ls izdV gksrk gS fd Lyt dh jk[k 
ds mipkj us elwj ds ikS/kksa esa Qfy;ksa dh la[;k] 
izfr Qyh cht la[;k rFkk ikS/kksa dh mit ij 
ldkjkRed izHkko Mkyk (js[kk fp= 3 (c))A iz;ksx 
ds nkSjku] lokZf/kd izfr ikS/kk Qyh la[;k (66-67 
Qyh/ikS/kk) Lyt dh jk[k }kjk fufeZr tSomoZjd 
mipkj esa voyksfdr dh xbZ tcfd fyXukbV 
tSomoZjd mipkj esa ;g la[;k 57-00 Qyh/ikS/kk  

izkIr gqbZA ijUrq fcuk fdlh mipkj okys ikS/kksa esa 
;g la[;k ek= 45-00 Qyh/ikS/kk ntZ dh xbZA

fyXukbV mipkj dh rqyuk esa Lyt dh jk[k 
ls mipkfjr ikS/kksa esa 25% vf/kd izfr ikS/kk cht 
la[;k ntZ dh xbZ tcfd fcuk fdlh mipkj okys 
ikS/kksa dh rqyuk esa ;g 67% vf/kd FkhA fyu ,V- 
vy- (2007) (34) us Hkh vius 'kks/k esa Lyt dh jk[k 
ds mi;ksx ls e`nk dh xq.koŸkk rFkk ikS/kksa dh o`f) 
o fodkl esa ldkjkRed ifjorZu ns[kkA

js[kk fp= 3% Lyt dh jk[k tSomoZjd dk 
elwj ds ikS/kksa dh o`f) ij izHkko dk fyXukbV 
tSomoZjd mipkj ,oa mipkj jfgr ikS/kksa dh o`f) 
ds lkFk rqyukRed fo'ys"k.k% (v) cht vadqj.k 
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izfr'kr] tM+ rFkk ruk vkdkfjdh ,oa ewyxzafFk 
fuekZ.k ij izHkko (c) ikS/kksa dh mit rFkk lglacaf/kr  
dkjdksa ij izHkko 

O;kikfjd –f"Vdks.k dks /;ku esa j[k dj Qlyksa 
ij fd;s tkus okys izR;sd v/;;u esa mit lcls 
egRoiw.kZ ?kVd gksrk gSA orZeku v/;;u ds ifj.kkeksa  
ls Li"V gS fd Lyt dh jk[k dk okgd ds :i 
esa jkbtksfc;e thok.kq lao/kZ ds lkFk mi;ksx dj 
rS;kj fd;s x, tSomoZjd mipkj us elwj ds ikS/kksa  
dh mit dks c<+k;kA fyXukbV mipkj ,oa fcuk 
mipkj dh rqyuk esa Lyt dh jk[k okys mipkj esa 
mit dk izfr'kr Øe'k% 52% ,oa 89% vf/kd ntZ 
fd;k x;k (js[kk fp= 3 (c))A 

ifj.kke ;g bafxr djrs gSa fd] Lyt dh jk[k 
rFkk fyXukbV esa lq{e iks"kd rRoksa dh mifLFkfr 
us lEHkor% ikS/kksa esa izdk'kla'ys"k.k dh fØ;k ,oa 
izfd.oksa dh fØ;k dks mRizsfjr dj fn;k] ftlls 
izdk'kla'ys"kh mRikn la'ys"k.k LFky ls chtksa rd 
igq¡p x, Qyr% vf/kd mit izkIr gqbZA 

orZeku 'kks/k ls izkIr gq, ifj.kkeksa dks ns[krs 
gq, ;g fu"d"kZ fudkyk tk ldrk gS fd] vif'k"V 
ty ls f}rh;d mRikn ds :i esa fudyh Lyt dh 
jk[k dk iz;ksx jkbtksfc;e lao/kZ ds lkFk feykdj 
tSomoZjd fuekZ.k gsrq djus ij tSomoZjd dh  
fu/kkuh esa o`f) gksrh gS rFkk bl tSomoZjd ls 
chtksa dks mipkfjr djus ij ikS/kksa dh o`f)] fodkl 
rFkk mit ij Hkh vuqdwy izHkko iM+rk gSA lkFk gh 
Ñf"k esa iz;ksx esa gksus ls Lyt dh jk[k ds vuqfpr 
fuiVku dks de djds i;kZoj.k dks gksus okys 
uqdlku dks Hkh de fd;k tk ldrk gSA    

orZeku 'kks/k esa izkIr gq, ifj.kke] flag ,V- vy- 
(2013) (20) }kjk fd, x, v/;;uksa ds ifj.kkeksa  
ds vuqlkj gSa ftuesa Lyt dks jkbtksfc;e thok.kq  
dh o`f) ds fy, mfpr lao/kZu ek/;e crk;k x;k 
gSA vr% orZeku v/;;u iznf'kZr djrk gS fd] 

Lyt dh jk[k ds 25&30% dks  jkbtksfc;e thok.kq 
lao/kZ ds lkFk okgd ds :i esa feykdj tSomoZjd 
rS;kj fd;k tk ldrk gS ,oa bl moZjd ds iz;ksx 
ls ikS/kksa dh o`f) rFkk mit dks c<+k;k tk ldrk 
gSA blds vykok bl 'kks/k ds ifj.kke ;g Hkh bafxr 
djrs gSa fd] Lyt dh jk[k dk ,d mfpr ek=k 
esa iz;ksx] bl Bksl vif'k"V ds lh/ks Hkwfe ij gksus 
okys fuiVku dks de dj i;kZoj.k ij gksus okys 
nq"izHkkoksa dks de dj ldrk gSA gkyk¡fd] blds 
lrr mi;ksx ds fy,] e`nk rFkk ikS/kksa ds Årdksa 
esa Hkkjh /kkrqvksa dh ek=k dh fu;fer :i ls tk¡p 
vko';d gSA

4-	 fu"d"kZ 

vif'k"V ty la;a=ksa ls fudyh Lyt (dhpM+) 
dh ,d fo'kkydk; ek=k ,oa bl Lyt ds ngu ds 
i'pkr cuus okyh jk[k dks ,d fparktud i;kZoj.
kh; [krjs ds :i esa tkuk tk pqdk gSA Lyt dh 
jk[k ds vuqfpr fuiVku ds dkj.k ikfjfLFkfrd 
ra= o ekuo LokLF; ds fy, yxkrkj c<+ jgs [krjs 
dks ns[krs gq,] blds la/kkj.kh; mi;ksx ds fy, 
ubZ j.kuhfr rFkk rduhdh fodflr djuk le; 
dh egrh vko';drk cu xbZ gSA orZeku v/;;u 
esa tSomoZjd fuekZ.k ds fy, thok.kq jkbtksfc;e 
ds lao/kZ ds lkFk okgd ds :i esa Lyt dh jk[k 
ds laHkkfor mi;ksx ds fy, bldk fo'ys"k.k fd;k 
x;kA 'kks/k ls izkIr ifj.kkeksa us ;g bafxr fd;k fd] 
Lyt dh jk[k dks ,d gkfudkjd Bksl vif'k"V 
ekuus ds ctk, ;fn ,d fuf'pr ek=k esa fofHkUu 
izdkj ds thok.kq lao/kksaZ  ds lkFk feyk;k tk, rks 
tSomoZjd fuekZ.k esa bl Bksl vif'k"V dk la/kkj.kh;  
:i ls iz;ksx fd;k tk ldrk gSA gkyk¡fd] vif'k"V 
ty Lyt dh jk[k esa Hkkjh /kkrqvksa dh mifLFkfr ds 
fo'ys"k.k ij tksj fn;k tkuk vko';d gSA blds 
lkFk gh] e`nk esa Lyt dh jk[k ds lrr iz;ksx ls 
mRiUu izHkkoksa ij v/;;u Hkh Hkfo"; esa 'kks/k dk 
fo"k;{ks= gSA
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lksue ify;k ,oa vU;] ÞtSomoZjd mRiknu ds fy, Lyt dh jk[k dk okgd ds :i esa mi;ksx djus dh ,d uohu i)frÞ

Table of Hindi Terminology
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Biofertilizer tSomoZjd
Carrier okgd 
Culture media lao/kZu ek/;e
Colony forming unit dWkyksuh QWkfeaZx bdkbZ
Heavy metals Hkkjh /kkrq,¡
Landfilling Hkwfe ij fuiVku
Plant yield ikS/kk mit
Sewage sludge lhost dhpM+  
Shelf life fu/kkuh vk;q
Solid waste Bksl vif'k"V
Wastewater vif'k"V ty  
Wastewater treatment 
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funs'kd] dYpjy bUiQWkesZfVDl ySc] bafnjk xka/h jk"Vªh; dyk dsanz] fnYyh 
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Hkkjrh; laL—fr ,oa Kku&ijEijk gtkjksa o"kZ çkphu gSA osn Hkkjrh; Kku&foKku dk vkèkkj gSaA 
gekjh lH;rk] laL—fr] dyk] foKku bR;kfn dh ewyHkwr voèkkj.kk osn ea=ksa esa lfUufgr gS ftls osnk³~xksa 
vkSj mik³~xksa ds }kjk le>k tk ldrk gSA osnksa dk vè;;u orZeku esa Hkh ekSf[kd ijEijk ls gks jgh 
gSA osn dh ikB ijEijk laHkor% foÜo dh çkphure ,oa vVwV f'k{kk O;oLFkk gSA pkj osn] Ng osnk³~x] 
U;k;] ehekalk] èkeZ'kkL= ¼Le`fr;k¡½] iqjk.k] vk;qosZn] èkuqosZn] xkUèkoZosn ,oa vFkZ'kkL=] fo|k ds dqy vëkjg 
çdkj dgs x;s gSaA 

v³~xkfu osnk'pRokjks ehekalk U;k;foLrj%A 
èkeZ'kkL=a iqjk.ka p fo|k ásrk prqíZ'k%AA

vk;qosZnks èkuqosZnks xkUèkoZ'psR;uqØekr~ A  
vFkZ'kkL=a ija rLekr~ fo|k á"Vkn'k Le`rk% AA ¼fo".kq iqjk.k 3-6-28&29½

fo|k ds bUgÈ vëkjg lzksrksa esa fufgr Kku dks tuekul rd igq¡pkus ds mís'; ls bfUnjk xk¡èkh jk"Vªh; 
dyk dsUæ us laL—fr ea=ky;] Hkkjr ljdkj ds rÙokoèkku esa oSfnd gsfjVst iksVZy ¼http://vedicheritage.
gov.in½ ifj;kstuk dk 'kqHkkjEHk fd;kA ifj;kstuk ds çFke pj.k esa osn] osnk³~x ,oa miosn ls lEcfUèkr 
tkudkjh dks ladfyr djus ds lkFk&lkFk bu fo"k;ksa ij gks jgs 'kksèkdk;ks± dh tkudkjh bl ifj;kstuk 
ds ekè;e ls iksVZy ij miyCèk djkÃ x;h gSA oSfnd ok³~xe; ls lEcfUèkr dksÃ Hkh tkudkjh pkgs og 
ikB&ijEijk ls gks ;k ik.Mqfyfi;ksa@çdkf'kr iqLrdksa ls gks] vFkok ;K ls lEcfUèkr ik= vkfn dk Hkh 
o.kZu gks] oSfnd iksVZy ij miyCèk gksxkA dsUæ Hkkjrh; ikjEifjd dykvksa ij 'kksèk ds fy, leÆir ,d 
çeq[k laLFkku gSA bl dsUæ us Hkkjrh; dyk ds ekSfyd xzaFkksa ds vaxzsth vuqokn ds lkFk dÃ egRoiw.kZ  
laLdj.kksa dk çdk'ku fd;k gSA egRoiw.kZ oSfnd xzaFkksa tSls ek=k&y{k.k] dk.o 'kriFk czkã.k] ckSèkk;u 
JkSrlw=] ykVîk;u JkSrlw=] iq"ilw=] _Xosn dh vkÜoyk;u lafgrk rFkk 'kka[kk;u 'kk[kk ds #ækè;k; ds 
lkFk&lkFk iqjk.k] f'kYi] laxhr] u`R;] ewÆrdyk] okLrq vkfn fo"k;ksa ls lEcfUèkr dÃ xzaFkksa dk çdk'ku gks 
pqdk gSA dsUæ us osnksa dh ekSf[kd ijEijk dk çys[ku Hkh vewÙkZ lkaL—frd fojklr ¼Intangible Cultural 
Heritage½ ifj;kstuk ds vUrxZr fd;k gSA osnksa ds fofHkUu igyqvksa ij dÃ laLFkku i`Fkd :i ls vkSj 
vusd fo}ku~ O;fäxr Lrj ij igys ls gh dke dj jgs gSaA vko';drk Fkh fd lHkh lacafèkr i{kksa dk 
,d usVodZ cuk;k tk, tks jpukRed :i ls ,d&nwljs ds iwjd gksa| oSfnd gsfjVst iksVZy ,slk gh ,d 
e¥~p gS tks oSfnd Kku dks foÜo Lrj ij yksxksa rd igq¡pkus esa lgk;rk dj jgk gSA 

lkFk gh] bl Kku&foKku dks lqjf{kr j[kus ds fy,] gtkjksa o"kZ iqjkuh gekjh fyf[kr ijEijk gS] 
tks ,d&nwljs dh iwjd gSaA fyf[kr :i esa lkfgR; dk ;g HkaMkj fofHkUu Hkkjrh; Hkk"kkvksa vkSj fyfi;ksa 
esa lajf{kr gS tks fd Hkkst i=] rky i=] lwrh oL=] flYd] dkxt tSls inkFkks± ij vafdr gSA Hkkjr ds 
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ikl ,d djksM+ ls vfèkd ik.Mqfyfi;ksa ds gksus dk vuqeku gS] tks 'kk;n nqfu;k dk lcls cM+k laxzg gSA 
thou ;kiu ls lacafèkr ,slk 'kk;n gh dksÃ fo"k; gks tks gekjs ik.Mqfyfi;ksa esa ugÈ gSA bu ik.Mqfyfi;ksa 
ds laj{k.k vkSj Hkkjr dh fo'kky ik.Mqfyfi lEink esa lfUufgr Kku dks vuko`r djus ds mís'; ls 
i;ZVu vkSj laL—fr ea=ky;] Hkkjr ljdkj us Qjojh 2003 esa jk"Vªh; ik.Mqfyfi fe'ku dh LFkkiuk dhA 
fe'ku ds çeq[k mís';ksa esa ik.Mqfyfi;ksa dk laj{k.k] ik.Mqfyfi;ksa dk lwphdj.k] ik.Mqfyfi;ksa dk çdk'ku] 
ik.Mqfyfi 'kkL=ksa ds vè;;u esa 'kksèk dks c<+kok nsuk gSA fe'ku ds }kjk yxHkx 44 yk[k ik.Mqfyfi;ksa ds 
lwphdj.k ¼cataloguing½] yk[kksa ik.Mqfyfi;ksa dk fMftVkbts'ku] lkS ls vfèkd iqLrdksa dk çdk'ku vkSj 
lSdM+ksa dk;Z'kkykvksa dk vk;kstu fd;k x;k gSA fofHkUu Hkk"kk] fyfi ,oa fo"k;ksa esa gksus ds dkj.k vHkh rd 
ge dqN gh ik.Mqfyfi;ksa rd igq¡ps gSaA blds fy, tu&tkxj.k dh t:jr gSA

;s nksuksa ijEijk,a lkFk lkFk pyrh jgÈ vkSj gekjs yksd ,oa 'kkL= dks le`) djrh jgÈA bUgÈ esa 
fufgr gekjs ewyHkwr ekuo ewY;ksa dks ns'k ds fofHkUu lEçnk;ksa us viuh&viuh fnup;kZ dk Hkkx cuk fy;kA 
Hkkjrh; ikjEifjd f'k{kk us ekSf[kd ,oa fyf[kr nksuksa gh ekè;eksa dks le;kuqlkj viuk;k vkSj ekuo ds 
laiw.kZ fodkl esa viuk vewY; ;ksxnku fn;kA ik'pkR; f'k{kk O;oLFkk ij vkèkkfjr fo|ky;ksa] egkfo|ky;ksa] 
foÜofo|ky;ksa vkSj 'kksèk laLFkkuksa ds lkFk&lkFk dkQh la[;k esa oSfnd ikB'kkykvksa] enjlksa dk vkt Hkh 
fo|eku gksuk bl ckr dk Lor% çek.k gSA dÃ fo"k; tSls ;ksx] vk;qosZn] xf.kr] T;ksfr"k] okLrq] ewÆrdyk 
vkfn vkt Hkh dkQh çpfyr gSA egkekjh ls tw> jgs foÜo esa] yksxksa dh tkx:drk vkSj vkLFkk mu fo"k;ksa 
ds çfr c<h gS tks thou esa lgtrk vkSj ljyrk yk ldsA vko';drk gS fd bu ijEijkvksa esa fufgr 
Kku dks 'kksèk ,oa uokpkj ds lkFk tksM+sa] tks ekuo ds thou Lrj esa lqèkkj yk ldsA

çks- izrkikuUn >k] Hkkjr Kku ijaijk 

m|ksfxua iq#"kÇlgeqiSfr y{eh] nSoa fg nSofefr dkiq#"kk onfUrA 
nSoa fugR; dq# ikS#"kekRe'kä~;k ;Rus —rs ;fn u fl);fr dks·= nks"k%AA45AA

& fonqjuhfr

m|ksxh iq#"kÇlg dks gh y{eh çkIr gksrk gSA nso dh jV rks dk;j O;fä yxkrs gSaA vkRe'kfä 
ls HkkX; ls çkIr nks"k dks u"V djus ds fy, iq#"kkFkZ djuk pkfg,A iq#"kkFkZ djus ij Hkh ;fn flf) 
çkIr ugÈ gksrh rc Hkh grksRlkfgr ugÈ gksuk pkfg,] ogka fopkj djuk pkfg, fd gekjs iq#"kkFkZ esa 
dgk¡ D;k nks"k jgk] ftl ls b"V ykHk ugÈ feykA ml nks"k dks tkudkj iqu flf) ds fy, ç;Ru 
djuk pkfg,A bl çdkj fuR; iq#"kkFkÊ Lonks"k n'kZu esa leFkZ O;fä dHkh u dHkh vius b"V dks 
çkIr djus esa leFkZ gks tkrk gSA

çHkwrdk;ZeYia ok ;Uuj% dÙkqZfePNfrA 
lokZjEHks.k rRdk;± Çlgknsda çp{krsAA42AA

&pk.kD;&lwä

euq"; ftl dke dks djuk pkgrk gS] og dke cM+k gks ;k NksVk] mls lkjs ç;Ruks ds lkFk djuk 
pkfg,] ;g ,d ckr Çlg ls lh[kus dks dgh xÃ gSA



62

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ%19] vad 1&2] tuojh&twu] 2021

fouez J)katfy 

 foKku çdk'k & foKku ,oa çkS|ksfxdh tuZy ds lykgdkj e.My 
ds ofj"B lnL;] ouLFkyh fo|kihB ds dqyifr ,oa efgyk f'k{kk ds ç.ksrk 
çks- vkfnR; 'kkL=h dk vdLekr gh 24 eÃ] 2021 dks 58 o"kZ dh vk;q esa 
fuèku gks x;kA u flQZ bl e.My ds fy, vfirq leLr f'k{kk txr ds fy, 
;g {kfr viwj.kh; gSA

efgyk f'k{kk vkSj ouLFkyh fo|kihB ds fy, loZLo U;kSNkoj djus okys 
çks- vkfnR; 'kkL=h LorU=rk lsukfu;ksa ia- ghjkyky 'kkL=h vkSj in~e Hkw"k.k 

Jherh jru 'kkL=h ds ikS= Fks] ftUgksaus 1935 esa ouLFkyh fo|kihB dh LFkkiuk dh FkhA ia- ghjkyky 
'kkL=h jktLFkku ds çFke eq[;ea=h Fks ij tYn gh jktuhfr ls laU;kl ys os iwjh rjg efgyk f'k{kk vkSj 
xzkeh.k iqu#RFkku dks leÆir gks x,A ,sls ljksdkjh okrkoj.k esa çks- 'kkL=h dk cpiu chrkA muds firk 
çks- fnokdj 'kkL=h vkSj ekrk Jherh 'kdqUryk 'kkL=h Hkh ouLFkyh esa f'k{k.k o ç'kklfud dk;Z ls tqM+s FksA 
,sls f'k{kk ds ekgkSy esa ikyu&iks"k.k gqvk rks iqLrdsa çks- 'kkL=h dh fe= cu xb±A xhrk] egkRek xk¡èkh }kjk 
fyf[kr iqLrdsa rks mUgksaus cpiu esa gh i<+ yÈA os ,d çfrHkkoku Nk= Fks vkSj jktLFkku cksMZ dh ijh{kk 
esa foKku fo"k; esa prqFkZ ojh;rk çkIr dh A pqÇunk laLFkkuksa ls mUgksaus mPp f'k{kk çkIr dhA dEI;wVj 
lkbal vkSj xf.kr esa Mqvy fMxzh fcM+yk baLVhVîwV v‚Q VsDuksy‚th ,.M lkbal] fiykuh ls çkIr dh vkSj 
ih,p-Mh- foÜo ds loZJs"B çkS|ksfxdh laLFkku eSlkP;qlSV~l baLVhVîwV v‚Q VsDuksy‚th] ;w-,l-,- ls dhA

mPp osrueku okyh ukSdjh NksM+dj mUgksaus o"kZ 1991 ouLFkyh dks viuh deZHkwfe pquk vkSj var rd 
os ouLFkyh dh lsok esa yxs jgsA o"kZ 2002 esa tc os dqyifr cus rc os lcls ;qok dqyifr Fks vkSj vc 
lcls ofj"BA muds usr`Ro esa la?k"kZ'khy ouLFkyh foÙkh; :i ls lq–<+ gqÃ vkSj vUrjkZ"Vªh; Lrj rd dh 
[;kfr vÆtr dhA VkbEl gk;j ,T;wds'ku dh jSaÇdx ds fglkc ls ouLFkyh foÜo dk f}rh; loksZR—"V 
efgyk foÜofo|ky; gS vkSj jk"Vªh; ewY;kadu ,oa çR;k;u ifj"kn ¼NAAC½ }kjk A$$ ¼CGPA 3-63½ 
çkIr gSA

;s Å¡pkÃ ouLFkyh Nw ikÃ çks- vkfnR; 'kkL=h dh nwj–f"V vkSj lVhd j.kuhfr;ksa ds dkj.kA mUgksaus 
'kksèk] uokpkj o 'kksèk çdk'ku dks c<+kok fn;kA Lo;a Hkh 'kksèk i= o iqLrdsa fy[kÈA tc dEI;wVj lkbal 
dh ikBî iqLrdsa flQZ vaxzsth Hkk"kk esa miyCèk FkÈ] ml le; mPp xq.koÙkk dh dEI;wVj fo"k;d iqLrdksa 
dk ys[ku fgUnh esa fd;kA 'kksèk dsUæksa dh ouLFkyh esa LFkkiuk dh vkSj bUMLVªh 4-0 tSlh vR;kèkqfud 
çkS|ksfxdh okys v‚Vkses'ku lsaVj dh Hkh LFkkiuk dhA STEM fo"k;ksa esa efgykvksa dh Hkkxhnkjh c<+kus ds 
fy, cM+s ç;kl fd, vkSj lQy gq,A

çks- vkfnR; 'kkL=h dk bl tuZy dks ;ksxnku Hkh ljkguh; gSA vR;Ur O;Lr jgus ds ckotwn Hkh os 
tuZy ls tqM+s dk;Z ds fy, oä fudky ysrs FksA os efgyk f'k{kk ds f'k[kj iq:"k rks Fks gh] gekjs Hkh iFk 
çn'kZd FksA O;fäxr rkSj ij os loZxq.k lEiUu] lkSE; o loZ lekos'kh FksA mudk tkuk f'k{kk ds {ks= esa 
,d ;qx dk var gSA pqukSfr;ksa dk lkeuk djus dh –<+ bPNk'kfä o muds egku vkn'kZ gesa lnSo çsj.kk 
nsaxsA çks- 'kkL=h ds vle; fuèku ls ,d liuk [kRe gks x;k gS] ,d ykS cq> xÃ gSA

,sls egku O;fäRo ds fopkjksa vkSj –f"V dk vuqlj.k dj ge mUgsa lPph J)katfy ns ldrs gSaA
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çfrfØ;k,a / Feedbacks

foKku çdk'k  ds ek/;e ls foKku rFkk rduhdh ls tqM+s 'kks/k dk;ksaZ dk fganh esa çdk'ku] Hkkjrh; ifjçs{; 
esa gks jgs vuqlU/kku dk;ksaZ dh çxfr dks tulkekU; rd igq¡pkus ds fy, dh xbZ ,d ljkguh; igy 
gS] ,oa bl uokpkj dk fgLlk gksuk esjs fy, g"kZ dh ckr gSA dbZ 'kks/k dk;Z vaxzsth Hkk"kk esa fy[kus ,oa 
çdkf'kr djus i'pkr viuh ekr` Hkk"kk fganh esa vius 'kks/k dk;Z dks çLrqr djus dk ekSdk feyuk esjs 
fy, dkSrqd dk fo"k; FkkA fofHkUu fo"k;ksa ds fo'ks"kK leh{kdksa }kjk 'kks/k i= esa rduhdh lq/kkj gsrq cgqr 
vPNs lq>ko çkIr gq, tks Hkfo"; esa Hkh fganh ,oa vaxzsth esa 'kks/k i= ds ys[ku ,oa çLrqfr gsrq mi;ksxh gSaA 

Author: Sonam Paliya, AcSIR, Ghaziabad U.P.; CSIR-NEERI, Nagpur, Mhararshtra 
s.paliya@neeri.res.in,   sonampaliya140@gmail.com 

 vf/kdre fodflr ns'k viuh 'kks/k ,oa 'kS{kf.kd çxfr gsrq viuh ekr`Hkk"kk dks 'kh"kZ ojh;rk nsrs gaSA 
çfrf"Br ;wthlh ds;j tuZy ^foKku çdk'k* ds ek/;e ls Hkkjr esa Hkh viuh jk"Vª Hkk"kk fgUnh esa rduhdh 
o foKku ds 'kks/k vkys[kksa dks l?ku leh{kk Lrj ds i'pkr çdk'ku fd;k tkuk ns'k dks fodflr jk"Vªksa 
dh Js.kh esa [kM+k djus gsrq ,d vf}rh; dne gSA dbZ varjkZ"Vªh; 'kks/k tuZy ds lEiknd e.My dk 
lnL; ,oa leh{kd gksus ds mijkUr tc eq>s çFke ckj foKku çdk'k ds ,d 'kks/k i= ds leh{kd dk 
dk;Z lqiqnZ fd;k x;k rks ;g esjs fy, ,d u;k pqukSrhiw.kZ ç;kl Fkk D;ksafd rduhdh 'kCnksa dk fgUnh 
#ikUrj.k] ifjiFk fp=ksa] ,YxksfjFke bR;kfn dk fgUnh esa çLrqfrdj.k u;s 'kks/kkFkhZ /f'k{kd gsrq dfBu gksus 
ds dkj.k budk leh{kk dk;Z ,oa U;wure =qfV&Lrj rd ykuk leh{kd ds fy, Hkh dfBu dk;Z gSA foKku 
çdk'k ds iwoZ vad esa ys[kd :i esa esjk ,d xf.krh; 'kks/k i= fgUnh Hkk"kk esa çdkf'kr gksus ls eSa leh{kdksa 
ds fn'kk&funsZ'kksa ls okfdQ Fkk] vkSj blh dkj.k eSaus leh{kd dk nkf;Ro ogu fd;kA 'kks/k i= ls lEcfU/
kr rduhdh fgUnh vaxzsth 'kCnkoyh dk fn;k tkuk bl tuZy dk fo'ks"k vkd"kZ.k gS tks 'kks/kkFkhZ / ikBdksa 
ds fy, ykHknk;d gSA esjk ys[kd / 'kks/kkFkhZ gsrq ;g lq>ko gS fd oSKkfud ,oa rduhdh 'kCnkoyh vk;ksx] 
ubZ fnYyh  }kjk tkjh ekud oSKkfud ,oa rduhdh 'kCnkoyh dk ç;ksx gh Js;Ldj gS D;ksafd xwxy 
fgUnh :ikarj.k dHkh dHkh fo"k;kuqlkj [kjs ugha mrjrs gSaA eq>s bl leh{kd ds dk;Z ls ,d u;k vuqHko 
çkIr gqvk gS bl gsrq eSa tuZy foKku çdk'k ds lEiknd e.My dk vkHkkjh gw¡A

Reviewer: Dr Sanjay Jain, Associate Professor, SPC Govt. College Ajmer, drjainsanjay@gmail.com 

foKku çdk'k tuZy ls tqM+uk esjs fy, vR;ar lkSHkkX; dk fo"k; gSA bl çfØ;k esa cgqr dqN lh[kus 
dks feykA eSa ;g lq>ko nsuk pkgrk gwa fd ftl çdkj ls vf/kdka'k tuZy esa v‚uykbu lcfe'ku vkSj 
ikaMqfyfi VªSfdax l‚¶Vos;j gksrk gS] ftlls ys[kd ,oa laiknd ikaMqfyfi dh fLFkfr v‚uykbu tkap dj 
ldrs gaSA blh rjg foKku çdk'k tuZy esa Hkh VªSfdax l‚¶Vos;j 'kkfey dj ldrs gSaA

Review Coordinator: Dr. Rahul Dixit, IIIT Pune, rahul2012ism@gmail.com  

isij fy[kus ds fy, leFkZu vkSj çsj.kk ds fy, eSa vkidk vkHkkjh gwaA vkidk fujarj ekxZn'kZu isij fy[kus 
esa enn djrk gSA 'kq: esa eSaus fganh esa isij fy[kus ls euk dj fn;kA eSa vkidh otg ls dj ldkA isij 
jkbfVax ds nkSjku gekjs chp 26 i=kpkj gq,A eSa leh{kk çfØ;k ds nkSjku [kq'k eglwl dj jgk gwaA eq>s 
lq>ko ds lkFk fjO;w iksVZ feyk tks esjs fy, lcls vPNk gSA ;gka rd fd leh{kd dh vksj ls isij 'kh"kZd 
dk Hkh lq>ko fn;k x;k FkkA blfy, eSaus leh{kk fjiksVZ ds lanHkZ esa 'kh"kZd esa la'kks/ku fd;kA

  Author:  Kapil Dave, GEC, Gandhinagar, Gujarat; Research Scholar, Madhav University, Rajasthan; 
profkcdave@gmail.com 

çfrfØ;k,a
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foKku çdk'k esa çdkf'kr ys[kksa dks i<+k] 'kqHk dkeuk;sa ,oa lk/kqokn- lkekU;r% oSKkfud ys[k vaxzsth esa 
fy[ks tkrs gSa vkSj fQj mudk fganh vuqokn fd;k tkrk gSA vuqokn dh viuh lhek,a ,oa e;kZnk,a gksrh gSa] 
blds fy, vuqoknd dks Hkk"kk ds lkFk lkFk LFkkuh; ifjos'k dh tkudkjh Hkh vko';d gS ftlds vHkko 
esa okD;ksa esa varj vk tkrk gS ;k rkjrE;rk lekIr gks tkrh gSA ,u lh bZ vkj Vh esa vuqokn djrs le; 
eSa bldk vuqHko dj pqdk gw¡A foKku çdk'k ds ys[k mPp Lrjh; jgs gSa] 'kk;n bldk dkj.k gS& xgu 
ijh{k.k] lrr ,oa LoLFk leh{kk vkSj thou ds fofHkUu {ks=ksa esa fd;s tk jgs uokpkj ,o uohu ç;ksxksa dk 
bl fganh tuZy esa çdk'kuA eq>s vk'kk gh ugha iw.kZ fo'okl gS fd foKku çdk'k vius uke ds vuq:i 
mHkjrs oSKkfudksa] fopkjdksa vkSj 'kks/kdrkZvksa ds fy, çdk'k iqat jgsxk vkSj ge vkxs Hkh mPp Lrjh; ys[k 
i<+ ik;sxsaA foKku çdk'k dh Vhe dks /kU;oknA 

Reviewer: Dr. Anil Kumar Sharma, REO, Bharatiya Vidya Bhavan, Delhi; draksharma7@gmail.com 

izfrf"Br if=dk foKku izdk'k esa izdk'ku izfØ;k ds nkSjku ;g ,d vPNk vuqHko FkkA lcls igys eSa 
eq[; laiknd izks- ¼MkW-½ vkse fodkl vkSj mudh Vhe ds izfr gkfnZd vkHkkj O;ä djrk gw¡] ftUgksaus bl 
oSKkfud if=dk dks varjkZ"Vªh; Lrj ij fganh esa miyC/k djk;k gSA gkykafd eSa ,d xSj&fganh Hkk"kh jkT; 
ls gwa] fQj Hkh leh{kdksa us /kS;Z fn[kk;k vkSj 'kks/k i= dh Hkk"kk dks lko/kkuhiwoZd ;FkklaHko lgh fd;kA eSa] 
vU; lg&ys[kdksa dh vksj ls] dkeuk djrk gwa fd ;g if=dk tYn gh Hkkjr vkSj fons'kksa esa Hkh O;kid 
yksdfiz;rk izkIr djsA

Author: Dr. Aveek Samanta, Assistant Professor, Department of Botany,  
Prabhat Kumar College, Contai,West Bengal,India. aveekbot@gmail.com 

foKku izdk'k ls foxr vusd o"kksaZ ds laikndh; tqM+ko ls eq>s vusd vuqHko gq, gSaA izk;% yksx fgUnh 
esa 'kks/ki= fy[kus esa ladksp djrs gSaA mUgsa yxrk gS fd 'kk;n os ugha fy[k ik,axsA ysfdu eSaus ns[kk gS 
fd FkksM+k fn'kk&funsZ'k rFkk ekxZn'kZu fey tkus ds ckn yksx fy[kus yxrs gSa] rFkk lqUnj rFkk jkspd 
ijpk Hkh Hkstrs gSaA foKku izdk'k dk ewy mÌs'; foKku rFkk izkS|ksfxdh ds xq.koÙkkiq.kZ 'kks/ki=ksa dks ljy 
rFkk lqcks/k Hkk"kk esa izdkf'kr djuk gSA foKku esa rduhdh 'kCn gksrs gSaA bu rduhdh 'kCnksa ls fo"k;xr 
ladYiuk,¡ tqM+h gksrh gSA fcuk buds dke ugha py ldrkA blfy, fgUnh esa rduhdh 'kCnksa gsrq Hkkjr 
ljdkj ds oSKkfud rFkk rduhdh 'kCnkoyh vk;ksx }kjk izdkf'kr o`gr ikfjHkkf"kd 'kCn&laxzg  www.
csttpublication.mhrd.gov/english/  esa fn, x, ekud 'kCnksa ds mi;ksx dh laLrqfr dh tkrh gSA ftl 
rjg lkfgfR;d ys[ku ,d dyk gS] mlh rjg foKku ys[ku Hkh ,d dyk gSA 

izsf"kr ikaMqfyfi;ksa esa izk;% orZuh dh =qfV;k¡ cgqr vke gksrh gSaA blds fy, flQZ ys[kd gh ftEesnkj gksa] 
;g t:jh ugha gSA cgqr laHko gS fd Vad.k ds nkSjku ;s xyfr;k¡ gks x;h gksaA lkFk gh opu dh xyfr;k¡ 
Hkh cgqrk;r ls ns[kus esa vkrh gSaA ,dopu rFkk cgqopu dks ysdj ys[kdksa esa cgqr HkzkafUr feyrh gSA 
foHkfä;ksa dks laKk ls ges'kk vyx gh fy[kuk pkfg,A ysfdu loZuke dh foHkfä;k¡ feykdj fy[kh tkrh 
gSaA dgk¡ ^gS^ fy[kk tk,xk] rFkk dgk¡ ^gSa*] bls ysdj lokZf/kd Hkwysa ns[kus esa vkrh gSaA tuZy dks tujy 
Hkh fy[kk gqvk eSaus ns[kk gSA ºzLo rFkk nh?kZ Loj o.kZ] rFkk laxr ek=kvksa dh xyfr;k¡ Hkh mruh vke gSaA 
dqN ,d 'kks/ki=ksa esa ns[kk x;k gS fd ys[kdksa us xwxy VªkalysV dh enn ls ijpk rS;kj fd;k FkkA ,sls esa 
vkys[k fcYdqy vux<+ gh ugha] cfYd dHkh&dHkh rks gkL;kLin Hkh gks tkrk gSA blfy, xwxy ds tfj;s 
vuqokn ls ,dne ijgst djus dh t:jr gSA

Editor(VP): Prof. K. K. Misrha, HBCSE (TIFR), Mumbai,  
Member (Editorial Board) VIGYAN PRAKASH, kkm@hbcse.tifr.res.in
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Theme of the conference 
Çgnh Hkk"kk us oSfÜod lanHkZ esa viuh fof'k"V igpku cukÃ gSA nqfu;k Hkj esa dÃ 
foÜofo|ky; Çgnh Hkk"kk dh f'k{k.k&çf'k{k.k çfØ;kvksa o çfofèk;ksa ij egÙoiw.kZ dk;Z 
dj jgs gSaA blh J`a[kyk esa vkÃ vkÃ vkÃ Vh iq.ks Þlq–<+ [kq'kgky lekt ds fy;s  
—f=e  cqf)eÙkkß fo"k; ij çFke v‚uykbu varjkZ"Vªh; lEesyu dk vk;kstu  Çgnh 
Hkk"kk esa dj jgk gSA lEeysu dk çeq[k mís'; nqfu;k Hkj esa vkÆVfQf'k;y baVsfytsal 
vkSj lac) {ks=ksa esa dke djus okys 'kksèkdrkZvksa vkSj oSKkfudksa dks ,d lkFk ykdj 
'kksèkkÆFk;ksa  ds 'kksèk dk;Z çLrqr djuk] fopkjksa dk vknku&çnku djuk gSA 

Topics 
AI in Education, AI in Agriculture, AI in Healthcare,  AI in Industry,  AI in Society,  
Machine Learning, Deep Learning,  Soft Computing, Computational Optimization, 
Cloud Computing, Mobile Computing, Quantum Computing,  Human-Computer 
Interface, Data Science, Image and Video Processing,  Remote Sensing, Internet of 
Things, Pattern Recognition, Text Mining,  Speech and Audio Processing, RADAR 
Signal Processing Biomedical Signal Processing,  Natural Language Processing, 
Smart Grid,  Intelligent Control, Robotic Process Automation, Game theory,  Virtual 
Intelligence, Big data. 

Paper Submission 
Papers submitted to AIRHS2021 must be originally prepared in simple Hindi without 
plagiarism. First the abstract must be emailed to submission_airhs2021@iiitp.ac.in 
by the due date. The submitted abstract will undergo the review process, coordinated 
by the Technical Committee. The abstract must be submitted in both Hindi and 
English. Authors of accepted abstracts will be invited to submit full versions of their 
papers. Accepted papers will be published in विज्ञान प्रकाश - VIGYAN PRAKASH - 
a UGC-CARE listed peer-reviewed quality research journal of Science & 
Technology ( www.VigyanPrakash.in). 

Important Dates 
Last date for Abstract Submission: 29/09/2021 
Last date of Full Paper Submission: 10/11/2021 

Last date for Acceptance Notification: 09/12/2021 
Last date of Registration: 15/12/2021 

Conference Website:  www.airhs2021.com 
enquiry : admin@airhs2021.com  

 




