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/kU;okn Kkiu

"foKku izdk'k" dks ekU;rk izkIr fjlpZ tuZyksa dh fyLV esa 'kkfey djus ds fy, UGC-CARE  
tuZy vuqeksnu lfefr ds lHkh vknj.kh; lnL;ksa dk ÑrKrkiw.kZ vkHkkj A  

blls dbZ {ks=h; foKku ,oa rduhdh laLFkkuksa vkSj d‚ystksa ds f'k{kdksa vkSj 'kks/kkfFkZ;ksa dks ykHk gksxk A 

lEikndh;

yksdksUeq[k f'k{kk&'kks/k&leqUufr
People-Centric Education, Research and Sustainable Development

jk"Vª dh leqUufr dk vk/kkj yksxksa dh f'k{kk vkSj uokpkj ço`fÙk gS A leqUufr dk rkRi;Z gS & lE;d~ 
:i ls lokaZxh.k lcdh mUufr A uokpkj dh ço`fÙk mi;ksxh 'kks/k ds çfr çsfjr djrh gS A yksd&mUeq[k 
'kks/k yksd dY;k.kdkjh gksrk gS A yksd&mUeq[k vk/kkjHkwr f'k{kk Kku foKku ds lkFk O;kogkfjd laLdkj 
dk Hkh ifjp; djkrh gS A 

Hkkjr dk vrhr le`) Fkk] vkSj lqlaLdkj laiUu Fkk A ln~Hkko vkSj lfg".kqrk ds lkFk iM+kslh ns'kksa ls 
jktuf;d laca/k Fks] muls O;kikj Fkk] vkSj laL—fr dk esytksy Hkh Fkk A ukyank] r{kf'kyk] foØef'kyk tSls 
cM+s fo'ofo|ky;ksa esa fofHkUu ns'kksa ls fo|kFkhZ KkuktZu djus vkrs Fks A 'kks/k ,oa vuqla/kku dks çkFkfedrk 
nh tkrh Fkh A ysfdu Hkkjr ds jkT;ksa ds chp çfr}af}rk c<+h] lÙkk dh yksyqirk esa ckgjh vkØkarkvksa ls 
feys] VwVs] vkSj rc neu dk nkSj vk;k A vkØkarkvksa us 12 oha 'krkCnh esa f'k{kk ds laLFkku] xq#dqy vkSj 
fo'ofo|ky; /oLr fd,] Hkk"kk vkSj laL—fr dk ºzkl gqvk A chloha lnh ds e/; Hkkjr Lora= gqvk ysfdu 
fo[kafMr jgk A bafM;k dgyk;k A viuk lafo/kku] f'k{kk] LokLF;] O;kikj] fons'k O;ogkj vkfn dh viuh 
uhfr;ka cukus dk volj feyk A 

 x.kra= Hkkjr esa f'k{kk] 'kks/k vkSj leqUufr dh D;k fLFkfr gS] D;k gksuh pkfg, \ bl ij bl 
çdkj fopkj dj ldrs gSa fd orZeku esa ;g lHkh vFkZ&mUeq[kh gSa A eSfFkyh'kj.k xqIr dh bu iafä;ksa ds 
vuqlkj] 

ßge dkSu Fks] D;k gks x, gSa] vkSj D;k gksaxs vHkh 
 vkvks fopkjsa vkt fey dj ;g leL;k,a lHkhÞ

f'k{kk vkSifuos'kh; dysoj esa ;Fkkor~ jgh gS A Hkkjr dh laL—fr ds ewy f'k{kk fl)karksa vkSj Kku 
foKku ds foiqy lkfgR; dks ikaMqfyfi laxzgky; vkSj dfri; xzaFkky;ksa rd lhfer j[kk gS A vk/kqfud vkSj 
ijEijkxr Kku foKku dks fey cSBus ij Hkh ijgst gksrk jgk gS] bu nksuksa Kku ç.kkfy;ksa dh /kkjkvksa dks 
feyus ugha fn;k x;k] vkSj vkfo"dkjkRed laHkkoukvksa dk mn; u gksus fn;k x;k A Ldwyh f'k{kk esa vaxzsth 
ds çHkqRo us jkstxkj ds liuksa dk lgkjk fy;k A dqN jktdh; Ldwyksa esa xjhcksa ds uke ij fganh / Hkkjrh; 
Hkk"kk ek/;e jgh A ysfdu bu Ldwyksa ls Lukrdh; d‚yst esa ços'k ikus ij vaxzsth ek/;e cuk A liuk Fkk 
cM+h ixkj dh ukSdjh ns'k esa vkSj fons'k esa ikus dk] ysfdu fQj Hkh baMLVªh us bu f'kf{kr Lukrdksa esa ls 
dke yk;d 15% ls 20% gh ik, A rduhdh f'k{kk esa dbZ ?kVd tSls vkbZ Vh vkbZ] i‚fyVsfDud] chVsd 
vkfn ds chp lE;d~ lesdu (Seamless Integration) dk vHkko jgk A dkS'ky ç/kku laLFkkuksa esa tgka 
çk;% xzkeh.k vkSj 'kgjh xjhc ds cPps ços'k ysrs gSa] ogk¡ os vaxzsth esa 'kCn jV ysrs gSa] fcuk le>s daiuh 
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dk dke lh[krs gSa] ysfdu foKku lEer fo'ys"k.k djus esa vkSj uokpkj esa de jgrs gSa A ;fn fo"k; dk 
çfriknu le>kus dh –f"V ls yksd Hkk"kk fganh esa gksrk rks fo"k; dh vPNh le> gksrh] vkSj varjjk"Vªh; 
'kCnkoyh ds Kku ls oSf'od Lrj rd fopkj fofue; dj ldus dk vkRefo'okl –<+ gksrk A 

foMEcuk gS fd f'k{kk vkSj dkS'ky ds {ks= esa yksd (Local) dh vis{kk vkSj Xyksc (Global) dks egÙkk 
nsus ds dkj.k if'pe dh udy gksrh gS A foKku vkSj çkS|ksfxdh ds {ks= esa tks vesfjdk esa gksrk gS mldk 
vuqdj.k djus esa xoZ vuqHko djrs gSa A ogka ekuo lalk/ku fodkl ea=ky; cuk;k x;k] ;gka Hkh f'k{kk 
ea=ky; dks ekuo lalk/ku fodkl ea=ky; (Ministry of Human Resource Development) dgk tkus 
yxk A vesfjdk dh QSfDVª;ksa esa ekuo vkSj e'khu nksuksa dks oLrq dh Hkkafr lalk/ku ¼Resource½ dgk 
tkrk gS A çf'kf{kr bathuh;jksa dh deh nwj djus ds mís'; ls vesfjdk esa bathfu;fjax çksxzke dks 5 o"kZ 
ls ?kVkdj 4 o"kZ dk cuk;k x;kA bafM;k us Hkh udy dh] vkSj 1981 esa bathfu;fjax çksxzke dh vof/k 5 
o"kZ ls ?kVkdj 4 o"kZ dj nh A ekufodh (Humanities) ds dkslZ de dj fn, A blfy, bathfu;fjax 
d‚yst ls fudys fo|kfFkZ;ksa dks baMLVªh esa t‚c ysus ds fy, çk;% ,ech, (MBA) djus dh t:jr gqbZ A  
ikBîØe cnyrs gSa] ysfdu Hkkjrh; Kku ijaijk ds Kku foKku dks 'kks/kkRed –f"V ls tksM+us ds dksbZ 
ç;kl ugha fd, x, A f'k{kk Kku] dkS'ky] ekufodh vkSj laL—fr dk ,dh—r ifjp; djkrh gS] ek= 
lalk/ku ¼Resource½ ugha cukrh A 

Hkkjr esa yxHkx 9000 foKku d‚yst vkSj rduhdh laLFkku gSa A AICTE ds varxZr fMxzh vkSj  
fMIyksek rduhdh laLFkku 6500 ds djhc gSa A buesa miyC/k <+kapk vkSj f'k{k.k lqfo/kk ds vk/kkj ij fo|kfFkZ;ksa 
dks ços'k nsus dh Loh—r la[;k 35-5 yk[k gS] tcfd buesa yxHkx 19 yk[k Nk= gh ,Mfe'ku ysrs gSa tks 
dqy rduhdh f'k{k.k <kapk {kerk dk ek= 40% gS A bu 19 yk[k ços'k ik, Nk=ksa esa ls yxHkx 13-5 
yk[k ¼70%½ ikl gksdj fudyrs gSa A ysfdu baMLVªh buesa ls yxHkx 20% dks gh p;u ;ksX; ikrh gS A  
bl çdkj rduhdh f'k{kk dh mikns; {kerk yxHkx 15% jg tkrh gS A vkSj rduhdh f'k{kk O;oLFkk <kaps 
dh mi;ksfxrk yxHkx 8% jg tkrh gS A UGC ds varxZr d‚ystksa esa Hkh dekscs'k ,slh gh fLFkfr gksxh A  
blls fu"d"kZ fudyrk gS fd foKku ,oa rduhdh f'k{k.k <kapk (S&T Academic Infrastructure) ds 
mi;ksx vkSj izklafxd mikns; {kerk dks c<+kus dh cgqr laHkkouk,a gSa A 

lekt esa vkfo"dkjkRed ço`fÙk (Scientific Temper) leqUufr ds fy, vko';d gS A bl ço`fÙk ls 
uokpkj ¼bUuksos'ku½ dks cy feyrk gS A u, u, mRikn cukus] xq.koÙkk lq/kkjus] mRiknu {kerk c<+kus] 
ykxr de djus vkfn ds u, rjhds [kkstus esa enn feyrh gS A 

'kks/k dk;Z foKku ,oa çkS|ksfxdh ds mPp f'k{kk laLFkkuksa esa fd, tkrs gSa A vf[ky Hkkjrh; rduhdh 
f'k{kk ifj"kn~ ¼AICTE½ vkSj fo'o fo|ky; vk;ksx ¼UGC½ us f'k{kdksa ds çeks'ku ds fy,] vkSj f'k{k.k 
laLFkku ds ewY;kadu esa 'kks/k dks çeq[krk nh gS A blfy, isij Nkius dh gksM+ yxh gS A ysfdu f'k{k.k 
xq.koÙkk (Quality of Teaching) dk dksbZ la[;kRed ewY;kadu ugha gksrk A vc rks fMftVy iFk KkuktZu 
(Online Education) ls f'k{k.k xq.koÙkk dk eki vkSj Hkh tfVy gks x;k gS A ysfdu f'k{kdksa ds fy, 
pqukSrhiw.kZ volj Hkh gS & tfVy leL;k ijd ç'uksa ds ek/;e ls D;k gy djuk gS ¼Problem finding 
skill½] dSls gy djuk gS ¼Problem solving skill½] D;k vkSj dksbZ csgrj gy gS ¼Innovation skill½ 
tSlh dkS'ky {kerk,a fo|kfFkZ;ksa esa fodflr djus dk] vkSj lexz O;fDrRo fodkl gsrq laxhr] dyk] ;ksx 
vkfn ds izfr izsfjr djus dkA

vkse fodkl] lEikndh; & yksdksUeq[k f'k{kk&'kks/k&leqUufr
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dbZ d‚yst vkSj çdk'kdksa us baVjus'kuy tuZy çdkf'kr djuk çkjaHk fd;k A buesa 'kks/k i= çdk'ku 
ds fy, Qhl Hkh vPNh [kklh gS A Springer , Elsevier, IEEE tSls fons'kh çdk'kdksa ds tuZy ;k esxthu 
esa isij çdkf'kr djkus esa xoZ dk vuqHko djrs gSa] ysfdu Hkkjr dh çksQs'kuy lkslk;Vh tSls IETE, IE(I) 
ls çdk'ku ls fgpdrs gSa A IITs, NITs, IISc, IISER vkfn esa gkbZ baiSDV QSDVj okys fo'ks"kK&leh{kkf;r 
¼peer-reviewed½ varjjk"Vªh; tuZy esa çdkf'kr djus dk çpyu gS A ysfdu buesa leh{kd çk;% if'peh 
oSKkfud gksrs gSa] mUgsa if'peh leL;kvksa dk 'kks/kkRed ifjp; gS A bu tuZy esa çdk'ku laHko gks blfy, 
Hkkjrh; oSKkfud çk;% if'peh 'kks/k leL;kvksa ij 'kks/k c<+krs gSa] mUgha dk fyVjspj losZ djrs gSa] mUgha 
ds 'kks/k isijksa dk mYys[k ¼citation½ djrs gSa A ljdkj Hkh [kq'k gS fd Hkkjrh; oSKkfudksa ds 'kks/k isij 
la[;k esa c<+ dj fo'o esa rhljs LFkku rd igq¡p x, gSa A ysfdu fo'ys"k.k djus ij ekywe gksxk fd 
cgqr de 'kks/k i= Hkkjr dh viuh leL;kvksa ij gksrs gSa A Hkkjrh; 'kks/k i=ksa ds vk/kkj ij isVsUV Hkh 
ux.; vkSj rnuqlkj uo m|eh Hkh cgqr de A 'kks/k esa xq.koÙkk ¼Quality½ vkSj ns'kh; izklafxd mikns;rk 
¼Relevance½ nksuksa dks lqfuf'pr djus dh vko';drk gS A oLrqr% 'kks/k çksRlkgu ds fy, ljdkj ls 
mPp f'k{k.k laLFkkuksa vkSj ljdkjh 'kks/k&fodkl ¼R&D½ laLFkkuksa dks Hkjiwj QafMax gksrh gS] ysfdu Hkkjr 
ds cktkj esa buls cus mRikn vkSj lsok,¡ ux.; gSa A vko';d gS fd 'kks/k çdk'ku yksdHkk"kk fgUnh esa Hkh 
gks] ftlls xzkeh.k vk¡py dh mnh;eku çfrHkkvksa dks Hkh uokpkj ds ykHk feysa] rnuarj mudh Hkkxsnkjh 
Hkh c<+s] vkSj m|ferk ¼Entrepreneurship½ dh ubZ ubZ laHkkouk,a lkdkj gksa A 

leqUufr dk rkRi;Z gS lE;d~ :i ls mUufr vFkkZr~ vkfFkZd çxfr] tu lkekU; dh [kq'kgkyh] ç—fr 
dk laj{k.k] e;kZfnr miHkksx ço`fÙk] bu lHkh dk lesfdr leUo; A vkt if'pe dh çxfr vFkZ&dsfUær 
¼wealth-centric½ gS A tu lkekU; dh [kq'kgkyh yxkrkj lhfer gksrh tk jgh gS A leqUufr dks yf{kr 
djus ds fy, f'k{kk vkSj 'kks/k dks mikns; cukuk gksxk A tks Kku laink fojklr esa feyh gS mls ij[kuk vkSj 
O;ogkj esa ykuk gksxk A mPp f'k{kk esa yksd Hkk"kk fgUnh / Hkkjrh; Hkk"kk dks Hkh fo"k; dh Hkyh Hkkafr le> 
ds fy, 'kkfey djuk vko';d gS A fo"k; dh vPNh le> ds ifj.kke Lo:i yksdksi;ksxh 'kks/k gksaxs A  
yksdksUeq[kh f'k{kk ls yksdksUeq[k mi;ksxh 'kks/k vkSj uokpkj ¼bUuksos'ku½ dh laHkkoukvksa dh ijrsa [kqyrh 
tk,axh A 'kks/k vkSj uokpkj esa Hkkjrh; Kku&foKku dks Hkh le>k vkSj ij[kk tk, A vk/kqfud foKku ls 
leUo; djrs gq, u, mRikn] lsok,¡ ,sls cus ftuesa ekuo&e'khu&ç—fr ds chp lkeatL; gks A ewd ç—fr 
dk nksgu vYire vkSj laj{k.k vf/kd gks A LukrdksÙkj 'kks/k vkSj PhD esa çdkf'kr 'kks/k i=ksa esa vko';d 
/ vfuok;Z gks fd ,d] Hkkjrh; Kku foKku ls Hkh lkfgR; losZ{k.k fd;k tk, A nks] ekuo&e'khu la;ksx 
ls cuh VsDu‚y‚th dk ekuo ij lkekftd] ekufld çHkko vkfn ij Hkh fopkj gksa A rhu] ekuo&e'khu 
la;ksxh VsDu‚y‚th dk ç—fr ij laHkkfor çHkkoksa ij Hkh fopkj gks A 

u, Hkkjr ds fuekZ.k esa f'k{kk] 'kks/k vkSj leqUufr dks yksd&mUeq[kh cukus vkSj vkRefo'okl txkus dh 
vko';drk gS A bu rhuksa dks lk/krs gq, vkSj i`Foh ¼Planet), ekuo (People), vFkZ laink ¼Prosperity½ 
dk larqyu cukrs gq, LFkkuh;] jk"Vªh;] ,oa oSf'od leL;kvksa dk lek/kku nsrs jgus ds ç;kl djus gksaxs A  
rHkh vkRefuHkZj (Self-reliant) vkSj lrr fodkl ¼Sustainable Development½ djrs jgus okyk u;k 
Hkkjr cusxk A 

 - - - vkse fodkl 
dr.omvikas@gmail.com
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volj 2-0% 'kks/kkfFkZ;ksa }kjk vuqla/kku vk/kkfjr yksdfç;  
foKku ys[ku dks çksRlkgu 

AWSAR 2.0: Recognizing Research based Popular  
Science Writing by Scholars

dqekj Hkkjr Hkw"k.k1] xkSjo tSu2] vfoys[k uj;ky3] jf'e 'kekZ4 vkSj euh"k eksgu xksjs5

1]2]3 foKku çlkj] A 50] lsDVj 62] uks,Mk] mÙkj çns'k 
4jk"Vªh; foKku ,oa çkS|ksfxdh lapkj ifj"kn] foKku vkSj çks|ksfxdh foHkkx] ubZ fnYyh 

5jk"Vªh; foKku lapkj ,oa lwpuk lzksr laLFkku] ubZ fnYyh
1 bharatuhf@gmail.com, 2 gauravjayana@gmail.com, 3 aavilekh@gmail.com,  

4 r.sharma72@nic.in, 5 mmgore1981@gmail.com

lkjka'k% 

;qok 'kks/kdrkZvksa dks yksdfç; foKku ys[ku dh /kkjk ls tksM+dj mUgsa foKku yksdfç;dj.k ds mís';ksa 
dk Hkkxhnkj cukus rFkk lekt esa oSKkfud –f"Vdks.k dks c<+kok nsus ds fy, Mh,lVh (Hkkjr ljdkj) us 
o"kZ 2018 esa Þvoljß ;kfu Þ'kks/k dh vfHkO;fä ds fy, ys[ku dkS'kyß (Augmenting Writing Skill for 
Articulating Research) ;kstuk dh 'kq#vkr dh FkhA blesa foKku lapkj dks c<+kok nsus vkSj u, foKku 
lapkjdksa dks rS;kj djus ds fy, foKku o çkS|ksfxdh dh fofo/k 'kk[kkvksa esa ih,pMh ;k iksLV MkDVksjy 
dj jgs 'kks/kkfFkZ;ksa ls muds 'kks/k fo"k;ksa ij ikWiqyj foKku vkys[k vkeaf=r fd, x, FksA blesa ns'k ds 
vyx&vyx fgLlksa ls cM+h la[;k esa 'kks/kkfFkZ;ksa dh çfof"V;ka çkIr gqbZa tks ;g n'kkZrk gS fd bl uokpkjh 
;kstuk us 'kks/kkfFkZ;ksa dks vkdf"kZr fd;kA ;g 'kks/k i= 2019 esa "AWSAR"  ;kstuk ds varxZr fgLlk 
ysus okys çfrHkkfx;ksa ds çksQkby] muds }kjk çLrqr ys[kksa dk fooj.k] 'kks/kkfFkZ;ksa dks yksdfç; foKku 
ys[ku dh le> iq[rk djus vkSj bl fo/kk dh vksj mUeq[k djus ds mís'; ls vk;ksftr dk;Z'kkyk ds 
egRo vkSj iqjLdkjksa dk fo'ys"k.k djrk gSA

Abstract

In the year 2018, DST (GoI) introduced “Augmenting Writing Skill for Articulating 
Research” (AWSAR) scheme for young researchers to associate them with the stream of popular 
science writing and science popularization. Under this initiative, PhD and Post-Doctoral 
scholars in science and technology streams were encouraged to write popular science article 
during the tenancy of their scholarship/fellowship. In response, a number of entries received 
from different parts of the country. It shows scholars’ interest in this innovative scheme. This 
paper discusses the profile of the participants, details of submitted popular science stories, 
significance of the orientation workshops conducted to strengthen the understanding of popular 
science writing among scholars and analyse the awards for AWSAR 2.0 organised during the 
year 2019.

Keywords: AWSAR, Scientific temper, Popular Science Writing, Science Popularization.
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çLrkouk% 

fiNys nks n'kdksa esa foKku vkSj çkS|ksfxdh 
ds {ks=ksa esa Hkkjr dh çxfr vHkwriwoZ jgh gSA bl 
çxfr ds vusd LraHkksa esa ;qok 'kks/kkfFkZ;ksa dk ;ksxnku 
vHkwriwoZ gSA bu vuqla/kkudrkZvksa esa fo'ks"k :i 
ls ih,pMh 'kks/kkfFkZ;ksa vkSj iksLV M‚DVksjy QSyks  
}kjk fd, x, ;ksxnku egRoiw.kZ gSaA gkykafd] 
foKku ,oa çkS|ksfxdh dh oSKkfud çxfr dk ekud 
'kks/k if=dkvksa esa çdkf'kr 'kks/k i= gksrs gSa ftls 
fd ,d fo'ks"k çcq) oSKkfud leqnk; (lkbafVfQd 
dE;qfuVh) }kjk le>k tkrk gS ;k ppkZ fd;k tkrk 
gSA gkykafd] 'kks/kkfFkZ;ksa dh bl fof'k"V oSKkfud o~ 
rduhdh le> mu rd gh lhfer jg tkrh gS vkSj 
mlds O;kogkfjd igyqvksa dh tkudkjh tuekul 
rd ugha igqap ikrhA nqljs rjhds ls bls le>sa fd 
oSKkfud vkSj foKku ds 'kks/kkFkhZ] 'kks/k i= ds nk;js 
esa ca/ks jgus ds dkj.k vkerkSj ij foKku lapkj 
vkSj yksdfç; foKku ys[ku ds igyw ls vufHkK 
jg tkrs gSaA bu rF;ksa dks /;ku esa j[krs gq, foKku 
vkSj çkS|ksfxdh foHkkx (Mh,lVh)] Hkkjr ljdkj 
us ^volj* ;kstuk ds varxZr o"kZ 2018 esa jk"Vªh; 
Lrj dh ,d okf"kZd çfr;ksfxrk ds vk;kstu dh 
?kks"k.kk dh FkhA blesa foKku lapkj dks c<+kok nsus 
vkSj u, foKku lapkjdksa dks rS;kj djus ds mís'; 
ls fy, foKku o çkS|ksfxdh dh fofo/k /kkjkvksa esa 
ih,pMh ;k iksLV MkDVksjsV dj jgs 'kks/kkfFkZ;ksa ls 
muds 'kks/k fo"k;ksa ij foKku vkys[k vkeaf=r fd, 
FksA o"kZ 2018 esa çfr;ksfxrk ds ih,pMh oxZ ds 
varxZr ,d yk[k #i;s dk çFke iqjLdkj vk'kh"k 
JhokLro (Ldwy v‚Q bathfu;fjax ,aM VsDuksy‚th] 
;wfuoflZVh v‚Q eqacbZ)] 50 gtkj #i;s dk f}rh; 
iqjLdkj vt; dqekj (vkbZvkbZVh&eækl) vkSj 25 
gtkj #i;s dk r`rh; iqjLdkj ucuhrk pØcrhZ 
(dsaæh; varLFkZyh; ekfRL;dh vuqla/kku laLFkku] 
dksydkrk) dks fn;k x;kA iksLV M‚DVksjy oxZ 
esa loZJs"B ys[ku ds ,d yk[k #i;s ds iqjLdkj 
ds fy, M‚- i‚ykseh lka?koh (VkVk baLVhVîwV v‚Q 

QaMkesaVy fjlpZ] eqacbZ) dks pquk x;kA ih,pMh oxZ 
ds 100 ;qok foKku lapkjdksa vkSj 20 vU; iksLV 
M‚DVksjy 'kks/kkfFkZ;ksa esa çR;sd dks 10 gtkj #i;s 
ds çksRlkgu iqjLdkj Hkh forfjr fd;s x;sA [1], [2]

volj 2-0 ds çeq[k mís'; ,oa bl dk;ZØe 
ds fu"iknu dh dk;Zç.kkyh

o"kZ 2018 dh rjg ^volj* ;kstuk ds mís';ksa  
dks /;ku esa j[krs gq, volj 2-0 ;kfu o"kZ 2019  esa 
Hkh mPp v/;;u djus okys ;qokvksa dks vius 'kks/k 
dk;Z ds vk/kkj ij de ls de ,d yksdfç; foKku 
ys[k çLrqr djus ds fy, vkeaf=r fd;k x;k A 
tSlk dh Kkr gS fd yksdfç; foKku ys[k fy[kuk 
,d dyk vkSj foKku nksuksa gSA o"kZ 2019 esa Hkh 
yksdfç; foKku ys[ku ds fy, çf'k{k.k dk;Z'kkyk,a 
vk;ksftr dh xbZaA vU;  dk;Zç.kkfy;ks ds varxZr 
volj dk;ZØe dk O;kid çpkj lqfuf'pr djus ds 
fy, fçaV ehfM;k (çeq[k v[kckjksa] foKku if=dkvksa] 
czks'kj] ¶yk;lZ bR;kfn esa foKkiu)] fMftVy 
ehfM;k (lks'ky ehfM;k ds ek/;e ls v‚uykbu 
foKkiu] [kkst batu vuqdwyu] bZ&esylZ vkfn) dk 
mi;ksx fd;k x;kA esy@iksLV lapkj ds ek/;e 
ls fo'ofo|ky;ksa (dsaæh;] jkT; vkSj futh) esa Hkh 
blds lEcU/k esa O;kid ifCyflVh dh x;hA mu 
'kks/k fo}kuksa ls Hkh çfof"V;ka vkeaf=r dh xbZa tks 
vius 'kks/k dks bl rjg ls çdkf'kr djuk pkgrs 
gSa tks xSj&oSKkfud leqnk; vkSj vke ikBdksa dks 
#fpdj yxsA ;g ys[k O;fäxr 'kks/kdrkZ }kjk 
fd, x, 'kks/k ij vk/kkfjr gksuh pkfg,A ys[k iwjs 
'kks/k ;k 'kks/k ds dqN fgLlksa ij dsafær gks ldrk 
gS] ysfdu ;g lacaf/kr {ks= dh lkekU; leh{kk 
ugha gksuh pkfg, vfirq vuqla/kku ds fgLls ds :i 
esa u, Kku dk ?kVd gksuk pkfg,A bl jk"Vªh; 
çfr;ksfxrk esa fdlh ekU;rk çkIr fo'ofo|ky;@
laLFkku esa foKku vkSj çkS|ksfxdh fo"k;ksa esa mPp 
v/;;u djus okys Hkkjrh; ukxfjdksa ls çfof"V;ka 
vkeaf=r dh xbZ FkhaA
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�ाफ 1: कायर्शाल� के स्थान एवं सिम्मिलत �ितभािगय� क� संख्या  
 
अवसर 2.0: प�रणाम एव ंलखे� का िव�षेण  
�िवि�यां आमंि�त करने के िलए आवेदक� के िलए वेब पोटर्ल www.awsar-dst.in का िनमार्ण �कया गया 
िजसम� अवसर क� समस्त कायर्�णाली, संपादन नीित, समीक्षा ���या, स्वीकृित, �ा�प लेख, लेख क� सरंचना 
एवं फॉम�ट इत्या�द को िवस्तार से बताया गया [2]| दोन� �ेिणय� (Ph.D. / PDF) के तहत कुल 4993 
शोधा�थय� ने AWSAR 2019 कायर्�म के िलए अपना पंजीकरण कराया। पी-एच.डी. �ेिणय� के तहत 4735 
शोधा�थय� ने पंजीकरण �कया। 258 पीडीएफ शोधा�थय� न े AWSAR 2.0 म� खुद को रिजस्टर �कया। 
पंजीकृत शोधा�थय� म� पु�ष� क� संख्या 2756 और मिहला� क� संख्या 2237 थी। दोन� �ेिणय� (पी-
एच.डी./ पीडीएफ).के तहत AWSAR 2.0 �ितयोिगता के िलए कुल 1948 शोधा�थय� ने अपने लेख �स्तुत 
�कए, िजनम� पी-एच.डी. �ेणी के अंतगर्त 1690 लखे और पीडीएफ �ेणी के तहत 285 लेख �ा� �ए 

(तािलका 2)। �ारंिभक समीक्षा के बाद 1826 लेख� को दो िवशेष�� को मूल्यांकन के िलए भेजे गए। �िवि�य� 
का मूल्यांकन िन�िलिखत मापदडं� के आधार पर दो स्वत�ं िवशेष�� �ारा �कया गया:  

1. लेख सही और िनष्पक्ष �प से लेखक के शोध क� जटीलता का सरल गैर-तकनीक� भाषा म� अनुवाद 
करता हो। 

2. सामान्य पाठक� के िलहाज स ेिव�ान क� �ाख्या। 
3. िवशेष �प से िव�ा�थय�/युवा� म� िव�ान लेख �दलचस्पी पैदा करता ह।ै 
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�ितभािगय� क� संख्या 

yksdfç; foKku ys[ku% dkS'ky fodkl vkSj 
tkx:drk

'kks/kkfFkZ;ksa dks yksdfç; foKku ys[ku esa 
dfBukb;ksa dk lkeuk djuk iM+rk gS D;ksafd ;s 
fjlpZ LdkWyj gkMZdksj lkbal ds fo|kFkhZ gksrs gSa 
vkSj foKku lapkj rFkk ys[ku ls os loZFkk vutku 
jgrs gSaA geus foKku ys[ku dk;Z'kkyk esa 'kks/kkfFkZ;ksa 
dks yksdfç; foKku ys[ku ds fl)karksa vkSj bl 
dkS'ky dh vge ckrksa dh tkudkjh lk>k djus 
ds mís'; ls ns'k Hkj esa vusd dk;Z'kkykvks dk 
vk;kstu fd;k [3]A bu dk;Z'kkykvksa esa çfrHkkxh 
'kks/kkfFkZ;ksa dks foKku ys[ku ds fl)karksa] ekinaMksa] 
ckjhfd;ksa] Mw*t vkSj MksaV vkfn ls #c# fd;k 
x;kA dk;Z'kkyk,a fo'ks"kKksa }kjk vk;ksftr dh 
xbZaA bu fo'ks"kKksa us yksdfç; foKku ys[ku ds 
fy, vius fopkj ,oa lq>ko Hkh lk>k fd;sA lHkh 
dk;Z'kkykvksa dk iSVuZ leku j[kk x;k ftlesa 3&4 
rduhdh l=ksa dk vk;kstu fd;k x;k] ftlds 

ckn 'kks/kkfFkZ;ksa }kjk ys[ku vH;kl Hkh djk;k x;kA 
rduhdh l= yksdfç; foKku ys[ku ds lkekU; 
fl)karksa] ,d fnypLi foKku ys[k fy[kus ds fy, 
egRoiw.kZ lq>ko] rduhdh vkSj yksdfç; ys[ku esa 
varj] mi;qä 'kCnksa] Hkk"kk vkSj okD;ksa ds mi;ksx 
vkSj ys[ku 'kSyh ds cqfu;knh fu;eksa dk mi;ksx 
djus ds fy, ;qfä;ksa] 'kCnksa vkSj okD;ksa ds çokg] 
lgh O;kdj.k vkSj fojke fpà ds mi;ksx ij dsafær 
FksA rduhdh l= ds ckn] çfrHkkfx;ksa dks ,d  
'kks/k i= fn;k x;k vkSj mlds vk/kkj ij mUgsa ,d 
yksdfç; foKku ys[k fy[kus ds fy, dgk x;kA 

volj 2-0 ds nkSjku o"kZ 2019 esa Þyksdfç; 
foKku ys[kuÞ ij ,d fnolh; dk;Z'kkyk dk 
vk;kstu Mh,lVh vkSj ,ulh,lVhlh (jk"Vªh; 
foKku ,oa çkS|ksfxdh lapkj ifj"kn) ds lg;ksx ls 
iwjs Hkkjr esa Ng vyx&vyx LFkkuksa ij fd;k x;k 
FkkA bu lHkh dk;Z'kkykvksa esa dqy 876 çfrHkkfx;ksa 
(ih,pMh vkSj iksLV MkDVksjy Qsyks ds çfrHkkxh) 

dqekj Hkkjr Hkw"k.k ,oa vU;] Þvolj 2-0% 'kks/kkfFkZ;ksa }kjk vuqla/kku vk/kkfjr yksdfç; foKku ys[ku dks çksRlkguß
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us c<+&p<+dj fgLlk fy;kA bu dk;Z'kkykvksa dk 
lapkyu yxHkx 33 fo'ks"kKksa vkSj foKku lapkjdks  
}kjk fd;k x;kA dk;Z'kkyk ds LFkkuksa vkSj çfrHkkfx;ksa 
dh la[;k dk fooj.k fuEukuqlkj gS (xzkQ 1)

volj 2-0% ifj.kke ,oa ys[kksa dk fo'ys"k.k 

çfof"V;ka vkeaf=r djus ds fy, vkosndksa ds 
fy, osc iksVZy www.awsar-dst.in dk fuekZ.k 
fd;k x;k ftlesa volj dh leLr dk;Zç.kkyh] 
laiknu uhfr] leh{kk çfØ;k] Loh—fr] çk:i ys[k] 
ys[k dh lajpuk ,oa Q‚esZV bR;kfn dks foLrkj ls 
crk;k x;k  [2] A nksuksa Jsf.k;ksa (Ph.D. / PDF) 
ds rgr dqy 4993 'kks/kkfFkZ;ksa us AWSAR 2019 
dk;ZØe ds fy, viuk iathdj.k djk;kA ih,pMh 
Jsf.k;ksa ds rgr 4735 'kks/kkfFkZ;ksa us iathdj.k 
fd;kA 258 ihMh,Q 'kks/kkfFkZ;ksa us AWSAR 2.0 
esa [kqn dks jftLVj fd;kA iath—r 'kks/kkfFkZ;ksa esa 
iq#"kksa dh la[;k 2756 vkSj efgykvksa dh la[;k 
2237 FkhA nksuksa Jsf.k;ksa (ih,pMh@ihMh,Q)-ds 
rgr AWSAR 2-0 çfr;ksfxrk ds fy, dqy 
1948 'kks/kkfFkZ;ksa us vius ys[k çLrqr fd,] ftuesa 
ih,pMh Js.kh ds varxZr 1690 ys[k vkSj ihMh,Q 
Js.kh ds rgr 285 ys[k çkIr gq, (rkfydk 2)A  
çkjafHkd leh{kk ds ckn 1826 ys[kksa dks nks fo'ks"kKksa 
dks ewY;kadu ds fy, Hksts x,A çfof"V;ksa dk 
ewY;kadu fuEufyf[kr ekinaMksa ds vk/kkj ij nks 
Lora= fo'ks"kKksa }kjk fd;k x;k% 

1- ys[k lgh vkSj fu"i{k :i ls ys[kd ds 'kks/k 
dh tVhyrk dk ljy xSj&rduhdh Hkk"kk esa 
vuqokn djrk gksA

2- lkekU; ikBdksa ds fygkt ls foKku dh 
O;k[;kA

3- fo'ks"k :i ls fo|kfFkZ;ksa@;qokvksa esa foKku 
ys[k fnypLih iSnk djrk gSA

4- ys[k mi;qä :idksa vkSj miekvksa dk mi;ksx 
djrk gS vkSj jkstejkZ ds vuqHko ls lacaf/kr 
gksA

5- ys[k Li"V ifjp; vkSj fu"d"kZ ds lkFk fo"k;@
vuqla/kku dh Li"V le> çnku djrk gksA

rkfydk 2- volj 2-0 esa iath—r çfrHkkfx;ksa 
dk fooj.k 

dqy iathdj.k 4993 (ih,pMh% 4735] 
ihMh,Q% 258 )
iq#"k% 2756] efgyk% 2237

dqy ys[k çLrqr 1948 (ih,pMh% 1690] 
ihMh,Q% 258)
iq#"k% 965] efgyk% 983

dqy ys[k ftudk 
ewY;kadu gqvk

1826 (ih,pMh% 1582] 
ihMh,Q% 244)
iq#"k%  900] efgyk% 926

fganh esa çkIr 
ys[k

23 (ih,pMh% 19] ihMh,Q% 
04)

fo'ys"k.k esa ;g ik;k x;k fd AWSAR 2.0 
esa vf/kdka'k ys[k bathfu;fjax foKku ls çkIr gqbZ 
Fkha] ftuesa ih,pMh vkSj ihMh,Q nksuksa Jsf.k;ksa ds 
rgr dqy 492 ys[k FksA tcfd nwljk fo"k; {ks= 
thofoKku Fkk ftlds varxZr lcls T;knk ys[k 
(nksuksa Jsf.k;ksa ds rgr 428 ys[k)  çkIr gq, (rkfydk 
3)A 2019 esa Hkkjr ds lHkh fgLlksa ls ys[k çkIr 
gq,A ih,pMh Js.kh esa rfeyukMq] dukZVd] egkjk"Vª 
vkSj mÙkj çns'k ls Øe'k% 12-7%] 11-3%] 11-2 
vkSj 10-2%  ys[k çkIr gq, tcfd 'ks"k jkT;ksa vkSj 
dsaæ 'kkflr çns'kksa ls çkIr ys[kksa dk çfr'kr 10%  
ls de FkkA ihMh,Q Js.kh esa dukZVd] egkjk"Vª 
vkSj rfeyukMq ls Øe'k% 5-7%] 5-5%] vkSj 5-3%  
ys[k çkIr gq, tcfd 'ks"k jkT;ksa vkSj dsaæ 'kkflr 
çns'kksa ls çkIr ys[kksa dk çfr'kr 5%  ls de Fkk 
(fp= 2) A
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rkfydk 3- ewY;kadu ys[kksa dh fo"k;okj la[;k%

fo"k; Js.kh volj 2-0

dqy ih,pMh ihMh,Q

—f"k foKku 170 146 24

jlk;u foKku 141 116 25

i`Foh vkSj ok;qeaMyh; foKku 83 68 15

bathfu;fjax 492 458 34

LokLF; foKku 219 193 26

thofoKku 428 341 87

xf.krh; foKku 20 18 02

HkkSfrd foKku 129 110 19

vU; 144 132 12

dqy 1826 1582 244

fp= 2- p;fur ys[kksa dk jkT;okj forj.k (ih,pMh vkSj ihMh,Q Js.kh)

गिणतीय िव�ान 20 18 02 
भौितक िव�ान 129 110 19 
अन्य 144 132 12 
कुल 1826 1582 244 

 
िच� 2. चयिनत लेख� का राज्यवार िवतरण (पी-एच.डी. और पी.डी.एफ. �ेणी) 

 

 

शोध क� अिभ�ि� के िलए लेखन कौशल को �ोत्साहन संबंिधत “अवसर” नामक रा�ीय �ितयोिगता के तहत 
चुने गए छह युवा वै�ािनक� को 28 फरवरी 2019 को रा�ीय िव�ान �दवस के मौके पर पुरस्कार �दान �कए 

गए। �ितयोिगता के पी-एच.डी. वगर् के अंतगर्त एक लाख �पये का �थम पुरस्कार सु�ी एस. ��स फेिलशया 
(सीएसआईआर - क� �ीय चमर् अनुसंधान संस्थान, चे�ई); पचास हजार �पये का ि�तीय पुरस्कार �ी आनंद 

अिभषेक (सीएसआईआर - क� �ीय इलेक्�ॉिनक� अिभयािं�क� अनुसंधान संस्थान, िपलानी) और �ी सायन्तन 

सुर (�दल्ली िव�िव�ालय, �दल्ली) को �दान �कया गया। प�ीस हजार �पये का तृतीय पुरस्कार �ी अिनबार्न 

सरकार (िचतरंजन रा�ीय क�सर संस्था, कोलकाता), �ी िच�ांग दानी (जवाहर लाल नेह� स�टर फॉर एडवांस्ड 

साइं�ट�फक �रसचर्, ब�गलु�) और �ीमती एम. एल. भ�ा (सीएसआईआर - केन्�ीय खा� �ौ�ोिगक� 

dqekj Hkkjr Hkw"k.k ,oa vU;] Þvolj 2-0% 'kks/kkfFkZ;ksa }kjk vuqla/kku vk/kkfjr yksdfç; foKku ys[ku dks çksRlkguß
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'kks/k dh vfHkO;fä ds fy, ys[ku dkS'ky 
dks çksRlkgu lacaf/kr Þvoljß uked jk"Vªh; 
çfr;ksfxrk ds rgr pqus x, Ng ;qok oSKkfudksa 
dks 28 Qjojh 2019 dks jk"Vªh; foKku fnol ds 
ekSds ij iqjLdkj çnku fd, x,A çfr;ksfxrk ds 
ih,pMh oxZ ds varxZr ,d yk[k #i;s dk çFke 
iqjLdkj lqJh ,l- fØl Qsfy'k;k (lh,lvkbZvkj 
& dsaæh; peZ vuqla/kku laLFkku] psUubZ); ipkl 
gtkj #i;s dk f}rh; iqjLdkj Jh vkuan vfHk"ksd 
(lh,lvkbZvkj & dsaæh; bysDVª‚fudh vfHk;kaf=dh 
vuqla/kku laLFkku] fiykuh) vkSj Jh lk;Uru lqj 
(fnYyh fo'ofo|ky;] fnYyh) dks çnku fd;k x;kA 
iPphl gtkj #i;s dk r`rh; iqjLdkj Jh vfuckZu 
ljdkj (fprjatu jk"Vªh; dSalj laLFkk] dksydkrk)] 
Jh fp=kax nkuh (tokgj yky usg# lsaVj Q‚j 
,MokaLM lkbafVfQd fjlpZ] csaxyq#) vkSj Jherh 
,e- ,y- HkO;k (lh,lvkbZvkj & dsUæh; [kk| 
çkS|ksfxdh vuqla/kku laLFkku] eSlwj) dks fn;k x;kA 
ih,pMh oxZ ds 117 ;qok foKku lapkjdksa vkSj 21 
vU; iksLV M‚DVksjy 'kks/kkfFkZ;ksa esa çR;sd dks 10 
gtkj #i;s dk iqjLdkj Hkh fn;k x;k A

fu"d"kZ

oSKkfud 'kks/k ij vk/kkfjr 'kks/k i= dk Lo:i 
vkSj mís'; yksdfç; foKku ys[k ls loZFkk vyx 
gksrk gSA 'kks/k i= dks fy[kus o muds çdk'ku dk 
dk;Z oSKkfud vkSj 'kks/kkfFkZ;ksa dk çcq) leqnk; 
djrk gSA blesa xw<+ oSKkfud fl)kar vkSj rduhdh 
Hkk"kk dk lekos'k gksrk gS ftls vketu ugha le> 
ldrkA ysfdu yksdfç; foKku ys[k foKku 
dh tfVy tkudkjh dks ljy vkSj lqcks/k Hkk"kk 
'kSyh esa fy[kk tkrk gS ftls ,d vke ikBd 
Hkh le> ldrk gSA ;fn ,d oSKkfud ;k 'kks/
kdrkZ tc foKku dks ljy 'kCnksa esa le>krk gS 
rks mlesa foKku vkSj rduhdh igyw esa deh dh 
xqatkb'k ugha jgrh exj ml ys[k esa jkspdrk vkSj  
cks/kxE;rk dh deh [kVdrh gSA ;gha ij volj 

tSls dk;ZØe dh t:jr vkSj çklafxdrk gSA blds 
varxZr yksdfç; foKku ys[ku vkSj foKku lapkj 
ds vuqHkoh fo'ks"kKksa ds ekxZn'kZu esa 'kks/kkfFkZ;ksa 
dks vketu ds fy, foKku ys[ku dh ckjhfd;ksa 
rFkk fl)karksa dh tkudkjh nh tkrh gSA o"kZ 2018 
vkSj 2019 esa vk;ksftr ^volj* çfr;ksfxrkvksa ds  
vuqHko ;g çdV djrs gSa fd 'kks/kkfFkZ;ksa esa yksdfç; 
foKku ys[ku dks ysdj :fp gSA mUgsa dsoy mfpr 
ekxZn'kZu vkSj fujarj çksRlkgu dh vko';drk gSA 
Mh,lVh] Hkkjr ljdkj dk ^volj* dk;ZØe foKku 
ds 'kks/kkfFkZ;ksa dks dq'ky foKku ys[kd vkSj lapkjd 
cuus dk ,d lqugjk volj çnku djrk gSA 

vfHkLoh—fr

oSKkfud vuqla/kku ds fy, ys[ku dkS'ky 
dks laof/kZr djuk ,d ubZ igy gS] tks jk"Vªh; 
foKku ,oa çkS|ksfxdh lapkj ifj"kn (,ulh,lVhlh) 
çHkkx] foKku vkSj çkS|ksfxdh foHkkx (Mh,lVh) }
kjk lefFkZr gS tks oSKkfud lk>snkjh dks c<+kus 
ds fy, fofHkUu fo'oluh; dk;ZØeksa dks fodflr 
djus esa lfØ; dk;Z dj jgh gSA volj us ih,pMh  
'kks/kkfFkZ;ksa (PhD) vkSj iksLV M‚DVksjy QSyks (PDF) 
dh vfodflr {kerk dk mi;ksx djds vketu rd 
bl vuqla/kku dks laçsf"kr djds ekStwnk deh dks 
nwj djus dk ,d vuks[kk ç;kl gSA bl dk;ZØe 
dk leUo; foKku çlkj] foKku vkSj çkS|ksfxdh 
foHkkx (Mh,lVh)] Hkkjr ljdkj ds ,d Lok;Ùk 
laLFkku }kjk fd;k tk jgk gSA

lUnHkZ %
[1] ds- ch- Hkw"k.k] xkSjo tSu] jf'e 'kekZ vkSj euh"k eksgu 

xksj- 2018- -volj% 'kks/k dh vfHkO;fä ds fy, ys[ku 
dkS'ky] foKku çdk'k & foKku ,oa çkS|ksfxdh 'kks/k 
if=dk] o"kZ% 16] la;qäkad% 2018-

[2] https://www.awsar-dst.in/
[3] euh"k eksgu xksjs- 2019- oSKkfud –f"Vdks.k vkSj uokpkj 

ço`fÙk ls gksaxs ;qok l'kä- dq#{ks=] i`- 25&28-
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vVy bUuksos'ku fe'ku & gekjs jk"Vª ds fy, bldk egRo

Atal Innovation Mission – Its Importance to Our Nation
vkj je.ku] R. Ramanan

fe'ku funs'kd] ,vkbZ,e] vij lfpo & uhfr vk;ksx
Mission Director, AIM,  Additional Secy - NITI Aayog

 “Ramanathan Ramanan”  ramanan@gov.in,  www.aim.gov.in

lkjka'k %

vVy bUuksos'ku fe'ku ds lHkh uoksUos"kh çksxzke ns'k esa uokpkje; m|fe;ksa vkSj u, t‚c iSnk djus 
esa cgqr çHkkoh gksaxs A mYys[kuh; izksxzke bl izdkj gSa & Ldwyh Lrj ij vVy fVadfjax ySc ¼ATL½] mPp 
f'k{kk laLFkkuksa vkSj baMLVªh ds fy, vVy badqcsVj ¼AInc½] O;kolkf;d mRikn ,oa lsokvksa esa uokpkj 
mUu;u ds fy, vVy U;w bafM;k psysat ¼ANICs½] vaR;ksn; yf{kr uokpkjksa ds fy, vVy dE;wfuVh 
bUuksos'ku dsaæ ¼ACIC½] lw{e] NksVs] e>ksys m|ksxksa esa uokpkj çksRlkgu ds fy,  vIykbM fjlpZ ,aM 
bUuksos'ku Q‚j Leky ,aVjçkbt ¼ARISE½] vkSj uokpkj esaVjksa dk usVodZ ¼IM-Net½ HkhA 

Abstract :

All of AIM’s initiatives are linked together to ensure they inspire, enable and create a 
nation of innovators and job creators of the future. These include Atal Tinkering Labs at 
a school level, Atal Incubators at the Universities, Institutions, industry level, Atal New 
India Challenges (ANICs) to stimulate Product and Service Innovations with national Socio-
economic impact. Atal Community Innovation Centres (ACIC) to ensure that the innovation 
and entrepreneurial needs of Un-served and Under-Served regions of India would be addressed, 
Applied Research and Innovation for Small Enterprises (ARISE) to stimulate MSME industry 
innovation, and  Mentors of Change Network.

eq[; 'kCn % uokpkj] uo&m|e] m|ferk ifjos'k] uokpkjewyd vaR;ksn;] ekuoh; fo'ks"krk % uoksUos"k& 
çsj.kk&lg;ksx 

Key Words: Innovation, Incubator, entrepreneurial eco-system, innovation to raise the 
unreached, human potential to innovate, inspire and collaborate

bUuksos'ku ifjos'k lq–<+ cukus dh vksj

Hkkjr esa] lfn;ksa ls egku fopkjdksa] oSKkfudksa] bathfu;jksa] M‚DVjksa] uoçorZdksa] nk'kZfudksa] dykdkjksa 
dh deh ugha jgh gSA Hkkjr ds fofHkUu {ks=ksa ls vkus okys jk"Vªifr vCnqy dyke] Jh ,l- jkekuqtu] lj 
lhoh je.k vkSj M‚ foØe lkjkHkkbZ tSls nqfu;k ds dqN egkure oSKkfudksa] xf.krKksa vkSj bathfu;jksa ds 
lkFk Hkkjrh; ckSf)d] bathfu;fjax&dykRed {kerk,a fdlh ls ihNs ugha gSaA gekjs n'kZu] laL—fr] yfyr 
dyk] eafnj vkSj ewfrZ;ka Hkh bldh xokgh nsrs gSaA
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gkykafd Hkkjr esa lexz uokpkj vkSj 
m|e'khyrk bdksflLVe ftlls gekjs iwjs ns'k ds 
Ldwyksa] fo'ofo|ky;ksa] m|ksxksa esa çsj.kk] dYiuk vkSj 
uokpkj dks çksRlkgu] l{kerk vkSj leFkZu çkIr 
gksrk gS] esa deh jgh gSA tc Hkh Hkkjrh; fons'k tkrs 
gSa] rks os mR—"Vrk çkIr djrs gSa vkSj çkS|ksfxdh] 
O;kikj] f'k{kk] Js"Brk vkSj miyfC/k;ksa ds mPpre 
Lrj rd igq¡prs gSaA dbZ Hkkjrh; xwxy] ekbØksl‚¶V] 
vkbZch,e] vMksch lfgr nqfu;k dh dbZ lcls cM+h 
vkSj lcls uoksUes"k çkS|ksfxdh] fpfdRlk] foÙkh; 
daifu;ksa esa uokpkj dk usr`Ro dj jgs gSaA

bu fodflr ns'kksa esa vfHkuo bdksflLVe rd 
igqap us dbZ Hkkjrh;ksa dks mudh vkdka{kkvksa dks 
lkdkj djus] vius lius dks okLrfodrk esa cnyus 
vkSj mUgsa viuh iwjh jpukRed {kerk ds lkFk dke 
djus dh Lora=rk nh gSA

1-4 fefy;u ls vf/kd Ldwyksa] 10500+   
bathfu;fjax vkSj lacaf/kr laLFkkuksa] 39000+   
d‚ystksa ds lkFk] Hkkjr dks tks tulkaf[;dh; 
ykHkka'k çkIr gS] og dbZ ns'kksa ds fy, bZ";kZ dk 
fo"k; gS vkSj Hkkjr dh rsth ls c<+rh vFkZO;oLFkk 
ds fy, ;g lqfuf'pr djuk t:jh gS fd vuqeku 
ds vuqlkj Hkkjr ds 150+  fefy;u ;qok vxys 
dqN o"kksaZ esa dk;Z {ks= esa mrjsaxs os iwjs ns'k esa ,d  
fo'oLrjh; uokpkj vkSj m|e'khyrk ikfjfLFkfrdh 
ra= ds ek/;e ls vius ekuoh; xq.kksa dks le> ik,axs] 
rsth ls vkxs c<+us okyh] lqyHk] lLrh rduhdksa dk 
ykHk mBkrs gq, vius vklikl dh nqfu;k dks cny 
ik,axs vkSj uokpkj vkSj u, jkstxkj ds fuekZ.k ds 
volj çnku djus esa leFkZ gksaxsA

Økafrdkjh rduhdh çxfr okLro esa fo'o dks 
cny jgh gS ftlls rst xfr esa ubZ çkS|ksfxdh 
vkSj O;kikj uokpkjksa dks c<+kok fey jgk gSA 
bysDVª‚fuDl y?kqdj.k us dEI;wVj dks dejs ds 
vkdkj ls gekjs i‚dsV dk vkdkj çnku dj csgn 
de ykxr ij daI;wfVax] HkaMkj.k vkSj lapkj miyC/k 

djk;k gSA jkscksfVDl vkSj vkfVZfQf'k;y baVsfytsal 
vxyh ih<+h dh mRikndrk vkSj v‚Vkses'ku dk 
lapkyu jgs gSaA 3 Mh fçaVj okLrfod le; dh 
vo/kkj.kk] fMtkbu] çksVksVkbi vkSj fofuekZ.k dks 
,l,ebZ Lrj ij okLrfodrk çnku dj jgs gSaA 
vkbZvksVh ;k baVjusV v‚Q fFkaXl gj m|ksx esa lsalj 
VsDuksy‚tht dks eksckby vkSj lSVsykbV VsDuksy‚th 
ls tksM+ jgs gSa & tks lVhd —f"k ls ysdj] LokLF; 
lsok] ty 'kks/ku vkSj laj{k.k] tyok;q ifjorZu 
fu;a=.k] vkink Hkfo";ok.kh vkSj çca/ku] pkyd 
jfgr dkjksa vkSj varfj{k 'kVy dk lapkyu laHko 
gks ik jgk gSA fcx MsVk vkSj ,ukfyfVDl rFkk 
vkfVZfQf'k;y baVsfytsal vklkuh ls bLrseky gksus 
okys mUur midj.kksa ls tfVy fu.kZ; ysus dks 
l{ke cuk jgs gSaA gtkjksa pqukSfr;ksa ds lkFk vjcksa 
yksxksa dk ns'k Hkkjr] laHkkfor oSf'od çHkko ds 
lkFk uoksUes"k m|e'khyrk LVkVZvi ds fy, gtkjksa 
volj Hkh çnku djrk gSA 

vVy bUuksos'ku fe'ku ¼AIM½] orZeku ljdkj 
dh ih,evks igy gS] ftls uhfr vk;ksx esa fFkad 
VSad }kjk rS;kj fd;k x;k gS] vkSj 24 Qjojh 2016 
dks eaf=eaMy }kjk Loh—fr feyus ds ckn mlh 
lky esa 'kq: fd;k x;k rkfd Hkkjr esa fo'o Lrj 
ds uokpkj vkSj m|e laca/kh bdksflLVe dk fuekZ.k 
fd;k tk ldsA

pw¡fd ekuuh; ç/kkuea=h Jh ujsaæ eksnh yxkrkj 
tksj ns jgs gSa fd gesa vius ns'k dks Hkfo"; esa 
ukSdjh [kkstus okys ls ukSdjh dk fuekZ.k djus okys 
ns'k esa cnyus dh t:jr gSA blfy, ,vkbZ,e 
dh lHkh igyksa dks ,d lkFk tksM+k x;k gS rkfd 
;g lqfuf'pr gks fd mu igyksa }kjk os Hkfo"; ds 
bUuksosVlZ vkSj t‚c fØ,VlZ ds ns'k fuekZ.k gsrq 
çsj.kk] l{kerk çnku dh tk, vkSj l`tu fd;k 
tk ldsA  

vVy bUuksos'ku fe'ku us blfy, ,d lexz 
:i ls fyad ÝseodZ dks viuk;k gS rkfd os igy 
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ds ek/;e ls vius mís';ksa dks çkIr dj ldsa tks 
rRdky çHkko ds lkFk&lkFk mudk Hkh fuekZ.k dj 
lds tks yEcs le; ds fy, vko';d gSaA

vVy fVadfjax ySCl ¼ATL½ ,vkbZ,e dk Ldwyh  
Lrj ij çeq[k dk;ZØe gS ftldk mís'; ns'k Hkj 
ds Nk=ksa vkSj Ldwyksa esa jVdj lh[kuk] uacj ykus 
dh fopkj/kkjk ls leL;k dks lqy>kus ds u, rjhds 
[kkstus dh ekufldrk  esa cnyuk gSA ,vkbZ,e us 
Hkkjr ds 715 ftyksa esa gtkjksa vVy fVadfjax ySCl 
dh LFkkiuk dh gS] tks NBh d{kk ls 12 oha d{kk 
rd ds Nk=ksa dks 3Mh fçaVj] jkscksfVDl] baVjusV 
v‚Q fFkaXl ¼IOT½] NksVs&NksVs bysDVª‚fuDl] Mw bV 
;ksvksjlsYQ ¼DIY½ fdV tSlh vR;k/kqfud bUuksosfVo 
midj.kksa vkSj rduhdksa ds lkFk dke djus esa l{ke 
cukrk gS] vkSj bl rjg os ftl ekgkSy esa jgrs gSa 
mudh leL;kvksa dks gy djus ds vfHkuo rjhds 
[kkstus ds fy, çsfjr gksaxsA ,vkbZ,e p;fur çR;sd 
Ldwy dks ,Vh,y LFkkfir djus ds fy, 20 yk[k 
#i;s dk vuqnku nsrk gSA ,Vh,y dk leFkZu djus 
ds fy, Ldwy dh O;ogk;Zrk vkSj {kerk lqfuf'pr 
djus ds fy, Ldwyksa dks ,d pqukSrh çfØ;k ls pquk 
tkrk gSA Ldwy ds ,Vh,y dk ykHk iM+kslh Ldwy 
ds mu Nk=ksa }kjk Hkh fy;k tk ldrk gS ftuds 
ikl ,Vh,y ugha gSA

 foKku ds fofHkUu {ks=ksa] fQftDl] dsfeLVªh] 
xf.kr esa F;ksjh vk/kkfjr d{kk Kku bl rjg dk 
vf/kd Kku çkIr djus ds fy, cPps esa ftKklk  
iSnk djrk gSA bu uohure midj.kksa vkSj 
çkS|ksfxfd;ksa ds lkFk O;kogkfjd Kku] igqap vkSj 
fVadfjax] cPpksa dh dYiuk dks d{kk esa lh[kh xbZ 
lS)kafrd vo/kkj.kkvksa dks okLrfod thou esa  
lek/kkuksa ij ykxw djus ds fy, çsfjr djrk gS vkSj 
bl çdkj vf/kd tkuus vkSj 'kks/k djus ds çfr 
mudh #fp dks jksekapd cukrk gSA

 ;s lHkh ,Vh,y midj.k vkSj VsDuksy‚th 
miyC/k gSa vkSj lh[kus ds utfj, ls fdQk;rh Hkh 

gSaA ;g t:jh gS fd gekjs Ldwyh cPpksa ds ikl 
lek/kku fMtkbu ds lkFk bu VsDuksy‚th fVadj 
rd igq¡p gks] os çksVksVkbi cuk,a] VsLV djsa vkSj 
mUgsa csgrj cuk,a] tks mudh LoPNan dYiuk vkSj 
jpukRedrk dks vfHkO;fä çnku djsA ;fn vki 
Ldwyh Lrj ij çksVksVkbi dk l`tu vkSj lek/kku 
dj ldrs gSa rks vki Hkfo"; ds m|eh vkSj ukSdjh 
fuekZrk cuus esa l{ke ekufldrk vkSj vkRefo'okl 
iSnk djsaxsA   

,vkbZ,e us igys gh ns'k ds 715 ftyksa ds 660 
ls vf/kd ftyksa esa 5000 ds djhc vVy fVadfjax 
ySCl ¼,Vh,y½ rS;kj fd;s gSa] ftuesa 2-5 fefy;u 
ls vf/kd Nk=ksa dh fVadfjax rd lh/kh igqap 
gSA bu Ldwyksa esa ls 70% ljdkjh vkSj ljdkjh 
lgk;rk çkIr Ldwy gSaA muesa ls 70% ckfydk 
vkSj lg&f'k{kk okys Ldwy Hkh gSaA 115 egRokdka{kh 
ftyksa esa ls 112 esa igys ls gh ,Vh,y gSaA iwjs 
Ldwy esa ,d çf'kf{kr ,Vh,y çHkkjh vkSj ,d 
LoSfPNd ;ksX; esaVj gksxkA Ldwyh Lrj ij vVy 
fVadfjax pqukSfr;ksa] {ks=h; Lrj ij vVy fVadfjax 
QsLV] jk"Vªh; Lrj ij vVy fVadfjax eSjkFku dh 
J`a[kyk ds ek/;e ls Nk= fMtkbu fFkafdax] lapkj 
vkSj vU; 21oha lnh ds dkS'ky dks NksVh Vheksa esa 
dke djus ds fy, yxkrkj çsfjr gks jgs gSa vkSj 
muds uokpkjksa esa ,dh—r lrr fodkl y{;ksa dk 
Kku tqM+ jgk gSA

bu var%{ksiksa ds ifj.kkeksa dks ns[kuk vn~Hkqr gSA 
lqnwj ljdkjh Ldwy ls 10 oha d{kk dh Nk=kvksa 
dh Vhe feêh ds lsalj dk mi;ksx djds flapkbZ 
çca/ku vkSj ty laj{k.k ds fy, ,d lkSj iSuy] 
vkbZvksVh fMokbl fodflr djus esa l{ke jgh gS 
ftls LFkkuh; leqnk; ds [ksrksa esa yxk;k tk jgk 
gS A fVadfjax ç;ksx'kkykvksa esa ls Nk=ksa dh ,d 
vU; Vhe us bUuksosfVo jkscksV vif'k"V vyxko 
vkSj çca/ku ç.kkyh dk fuekZ.k fd;k gSA gky gh 
esa vk;ksftr vVy fVadfjax bUuksos'ku eSjkFku esa 

vkj je.ku] ÞvVy bUuksos'ku fe'ku & gekjs jk"Vª ds fy, bldk egRoß
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vuqekfur 50000+ Nk=ksa us 1500 ls vf/kd Ldwyksa 
ds ek/;e ls 6000+ çksVksVkbi uokpkjksa dk fuekZ.k 
fd;kA 'kh"kZ 100 vfHkuo Vheksa dks ekU;rk nh xbZ 
gS vkSj os vVy bUD;wcsVlZ esa LVwMsaV bUuksos'ku  
cwVdSEIl vkSj gekjs d‚iksZjsV ikVZulZ ls fo'ks"k Kku 
çkIr dj jgs gSaA dbZ d‚iksZjsV ikVZulZ us bl  
uokpkj vfHk;ku esa 'kkfey gksdj ;qok Nk=ksa dks 
lykg nsus ds fy, lSdM+ksa ,Vh,y dks viuk;k gSA

bl o"kZ ds lekIr gksus ls igys ns'k esa 10000 
ls vf/kd ,Vh,y dks 'kq: djus dk y{; j[kk x;k 
gSA pqukSrh ekxZ ls bl mís'; ds fy, 14000 Ldwyksa 
dk p;u igys gh fd;k tk pqdk gSA ,Vh,y gekjh 
f'k{kk ç.kkyh esa ,d xse psatj dh rjg gS] vkSj 
fo'o Lrj ij bl rjg dh lcls cM+h igy ds :i 
esa ns[kk tkus yxk gSA

,d bdksflLVe vkSj fo'o Lrj ds vVy 
bUD;wcsVjksa ¼AIC½ ds usVodZ dk fuekZ.k djus ds 
fy, vVy bUD;wcsVj ,vkbZ,e dh fo'ofo|ky;ksa] 
laLFkkuksa] m|ksx Lrj ij igy gS] ftlds çkjafHkd 
pj.k dh ubZ daifu;ksa vkSj m|fe;ksa dks lgk;rk 
çnku dh tk jgh gSA ,vkbZlh Ldsyscy vkSj fVdkÅ  
m|e cuus ds fy, fo'o Lrj ds vfHkuo LVkVZ&vi 
dks c<+kok nsxk] ftlls mUgsa mfpr çkS|ksfxdh] 
vuqla/kku] lykg] m|e iwath] dke ij j[kus vkSj 
cqfu;knh <kaps laca/kh lgk;rk dh deh ds dkj.k 
LVkVZvi thou pØ esa [kRe gksus dh ctk; l{ke 
cuk;k tk ldsA ,vkbZ,e pqukSrh vkosnu çfØ;k ds 
ek/;e ls ,sls buD;wcsVj ds fy, 10 djksM+ #i;s 
rd dk vuqnku nsrk gSA 

vc rd] ,vkbZ,e us 23 jkT;ksa esa fofHkUu {ks=ksa 
¼,xzhVsd] ck;ksVsd] ty çca/ku] bZ&d‚elZ] ,MVsd] 
bysfDVªd okgu] uohdj.kh; LoPN ÅtkZ] vkfn½ esa 
fo'o Lrj ds vVy bUD;wcsVjksa dh LFkkiuk ds fy, 
102 fo'ofo|ky;ksa vkSj laLFkkuksa dh igpku dh gS] 
ftuesa ls çR;sd bUD;wcsVj gj pkj lky esa 40&50 
fo'o Lrjh; LVkVZvIl dk fuekZ.k vkSj iks"k.k djus 

ds fy, c<+kok çnku djsxkA 1200+ v‚ijs'kuy 
LVkVZvIl ds lkFk 50+ vVy baD;wcsVlZ igys ls 
gh py jgs gSaA ,vkbZlh  buD;wcsVj vkSj LVkVZvi 
cwVdSEIl bu bUD;wcsVjksa dks loksZÙke çFkkvksa ls 
lh[kus esa l{ke cukrk gS vkSj lkFk gh lalk/kuksa 
ds usVodZ ds fy, lykg] foÙk] m|e iwath vkSj 
Mksesu fo'ks"kKrk çnku djrk gSA vVy buD;wcsVlZ 
lgk;d ds rkSj ij vU; ,vkbZ,e igyksa ds lkFk 
feydj dke djrs gSaA

vVy U;w bafM;k pkSysat ¼ANIC½ ,vkbZ,e 
dh ,d igy gS ftldk mís'; jk"Vªh; 
lksf'k;ks&bdksu‚fed çHkko ds lkFk çksMDV vkSj 
lfoZl bUuksos'ku dks çksRlkfgr djuk gSA Hkkjr ,d 
vjc ls vf/kd yksxksa] 29 jkT;ksa] 7 la?k jkT; {ks=ksa] 
dbZ Hkk"kkvksa ds lkFk nqfu;k dk lcls cM+k yksdra= 
gS] ftlesa çR;sd jkT; ds ikl vkfFkZd fodkl ds 
lkFk&lkFk lkekftd vko';drkvksa ds –f"Vdks.k ls 
gy djus ds fy, vyx&vyx eqís vkSj leL;k,a 
gSaA blfy, çklafxd leL;k dks gy djus vkSj 
ns'k ds laiw.kZ Hkkx esa LFkkuh;] {ks=h; vkSj jk"Vªh; 
Lrj ij uokpkjksa dks çksRlkfgr djus dh rRdky 
vko';drk gSA ,vkbZ,e us dsaæ ljdkj ds ikap 
vyx&vyx ea=ky;ksa vkSj foHkkxksa dh lk>snkjh esa 
24 ls vf/kd vVy U;w bafM;k pqukSfr;ka 'kq: dh 
gSaA 52 fotsrkvksa dks vuqnku lgk;rk ds fy, pquk 
x;k gS vkSj blh ds fy, çkIr 950+ vkosnuksa esa ls 
,vkbZ,e@bUD;wcsVlZ dks esaVj dk lkFk çkIr gSA 
buesa çR;sd dks vius uokpkj dks O;kolkf;d :i 
ls rSukr mRikn esa ifjofrZr djus ds fy, 1 djksM+ 
#i;s rd dk vuqnku çkIr gksxkA

,vkbZ,e  dh vVy leqnk; uokpkj dsaæ 
¼ACIC½ igy dk mís'; ;g lqfuf'pr djuk gS 
fd Hkkjr ds xSj&lsok vkSj vYi lsok okys {ks=ksa 
esa uokpkj vkSj m|e'khyrk dh t:jrksa ij /;ku 
fn;k tk,xkA Hkkjr ds xSj&lsok vkSj vYi lsok okys 
{ks=ksa lfgr Vh;j 2] Vh;j 3 'kgjksa] vkdka{kh  ftyksa] 
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vkfnoklh] igkM+h vkSj rVh; {ks=ksa esa çkS|ksfxdh 
ç/kku uokpkj ds ykHk dks c<+kok nsus ds fy, 
,vkbZ,e ,d vf}rh; lk>snkjh lapkfyr e‚My ds 
lkFk vVy leqnk; uokpkj dsaæ LFkkfir djus dk 
y{; cuk jgk gS] ftlesa ,vkbZ,e ,lhvkbZlh ds 
fy, 2-5 djksM+ #i;s rd dk vuqnku nsxk ijUrq 
'krZ ;g gS fd ikVZuj dks mlh jkf'k ds cjkcj ;k 
vf/kd lerqY; foÙk iks"k.k dk çca/k djuk gksxkA 
ns'k Hkj ls 300 ls vf/kd vkosnu çkIr gq, gSa 
vkSj vxys nks o"kksaZ ds nkSjku 50+ ,lhvkbZlh dh  
LFkkiuk dh tk,xhA

,IykbM fjlpZ ,aM bUuksos'ku Q‚j Le‚y 
,aVjçkbtst ¼ARISE½ ,d vkSj igy gS ftls 
bl lky ,e,l,ebZ m|ksx uokpkj dks çksRlkfgr 
djus ds fy, y‚Up fd;k tk,xkA ,e,l,ebZ@
LVkVZ&vi lsDVj esa pj.kc) rjhds ls uokpkj dks 
c<+kok nsus ds fy, ,vkb,e] Hkkxhnkj ea=ky;ksa vkSj 
m|ksxksa ds lkFk ,vkjvkbZ,lbZ ¼,IykbM fjlpZ ,aM 
bUuksos'ku Q‚j Le‚y ,aVjçkbtst½ 'kq: djsxk rkfd 
cM+s vuqla/kku fopkjksa dks O;ogk;Z vfHkuo çfr—fr 
¼çksVksVkbi½ esa ifjofrZr fd;k tk,] ftlds ckn 
mRikn fodkl vkSj xfrfof/k;k¡ dh tk,axhA 

dq'ky O;fä;ksa ds lkFk&lkFk f'k{kk] ljdkj] 
lkoZtfud vkSj futh {ks= ds laxBuksa ds fy, 
lg;ksx vkSj fyad ,vkbZ,e ds lHkh ç;klksa dh 
lQyrk ds fy, egRoiw.kZ gSA 

 blfy, ,vkbZ,e us iwjs ns'k vkSj varjkZ"Vªh; 
esaVjksa ds fy, esaVj v‚Q psat] esaVj bafM;k usVodZ 
y‚Up fd;k gSA 10]000 ls vf/kd esaVlZ us ,vkbZ,e 
iksVZy esa iathdj.k djk;k gS vkSj 5000 ls vf/kd 
vc lh/ks ,Vh,y] ,vkbZlh vkSj LVkVZvi ls tqM+s 

gSaA 30 ls vf/kd d‚iksZjsV~l us mUgsa lykg nsus ds 
fy, vVy fVadfjax ySCl dks viuk;k gSA tqM+s gq, 
fo'o esa nwjLFk ;k lqnwj LFkkuksa ls lykg nsuk laHko 
gks ldrk gSA

dbZ {ks=h;] jkT; vkSj varjkZ"Vªh; ljdkjsa Hkh 
loZJs"B çFkkvksa dks lk>k djus esa lfØ; :i 
ls ,vkbZ,e dk leFkZu dj jgh gSa] vkSj vius 
uokpkj bdksflLVe rd igqap çnku dj jgh gSaA 
,vkbZ,e us flaxkiqj] LohMu] Ýkal] teZuh] :l] 
la;qä jkT; vesfjdk dh leku laLFkkvksa vkSj 
eYVhus'kuy daifu;ksa vkSj la;qä jk"Vª] ;w,uMhih] 
;wfulsQ] cM+h ,uthvks tSls laxBuksa ds lkFk etcwr  
uokpkj lk>snkjh fodflr dh gSA cgqjk"Vªh; 
daifu;ka ftudh nqfu;k ds cM+s yksdra=ksa esa ls ,d 
esa fgLlsnkjh gS] os bu lHkh igyksa ij ,vkbZ,e ds 
lkFk lg;ksx dj jgh gSaA buesa ls dksbZ Hkh dk;Z 
uokpkj dh lQyrk ds fy, fu%LokFkZ çfrc)rk 
vkSj tquwu dh ,d fuf'pr fMxzh ds fcuk lQy 
ugha gksxk vkSj bl fo'o dks csgrj cuk ik,xkA

var esa] Hkkjr dqN gn rd vkS|ksfxd Økafr 
esa ihNs jg x;k ftlus fiNyh 'krkCnh esa fo'o 
dks vkxs c<+k;k FkkA ysfdu Hkkjr ds ikl Kku 
vk/kkfjr Økafr esa ;ksxnku djus dk ,d 'kkunkj 
volj gS tks vkt fo'o Hkj esa O;kid :i ls QSyk 
gqvk gSA 

;gh dkj.k gS fd vVy bUuksos'ku fe'ku dh 
igy cgqr egRoiw.kZ gSa vkSj bls lHkh }kjk viuk, 
tkus dh vko';drk gSA gekjs ns'k vkSj fo'o ds 
;qok vkSj cPps blds ;ksX; gSaA bls iwjk djus ds 
fy, ge lHkh dks lkewfgd :i ls lg;ksx djus 
dh vko';drk gSA

vkj je.ku] ÞvVy bUuksos'ku fe'ku & gekjs jk"Vª ds fy, bldk egRoß
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Preksha : Cognitive Support by Language Visualization
fç;adk tSu1] ,u- ds- tSu2 vkSj gsear njckjh3 

Priyanka Jain1,  N.K. Jain2 and Hemant Darbari3

1, 2, 3 çxr lax.ku fodkl dsaæ] fnYyh] Hkkjr  
1, 2, 3Centre for Development of Advanced Computing, Delhi, India
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lkjka'k %

bl 'kks/k i= esa ge ^çs{kk* ds ckjs esa ckr djrs gSa] ftls geus fganh Hkk"kk ds fy, fodflr fd;k gSA 
çs{kk ,d v‚VkseSfVd VSDLV fotqvykbtj (Automatic Text Visualization (ATV ,Vhoh)) gS tks fganh 
Hkk"kk esa fn, x, buiqV VsDLV dks le> dj mlds led{k ,d –'; cuk nsrk gSA bl 'kks/k dk eq[; 
mís'; ;g n'kkZuk gS fd fdl rjg ,d ,Vhoh flLVe fdlh O;fä dks laKkukRed#i ls lh[kus esa lg;ksx 
nsrk gSA ekufld –'; ds lkFk lh[kus dh ;g çfd;k ^lh[kus dh v{kerk* (Learning Disability (LD / 
,yMh)) okys O;fä;ksa ds fy, fo'ks"k :i ls mi;ksxh gSA ;g vkys[k Hkk"kk lh[kus dh leL;k dh i`"BHkwfe 
vkSj dfBurk ij dsafær gSA bl vkys[k esa crk;k x;k gS fd fdl rjg ls ^–'; ds ek/;e ls le>uk* 
^VSDLV i<+ dj le>us* ls T;knk vklku gksrk gS A çs{kk dh okLrqdyk (vkfdZVsDpj) vkSj blds mi;ksx 
ls mRiUu –';ksa ds dbZ mnkgj.k fn, x, gSaA gekjh tkudkjh ds vuqlkj ^çs{kk* gh ,d vdsyk ,Vhoh 
flLVe gS tks Hkkjrh; Hkk"kk vFkkZr~ fganh ds fy;s dke djrk gS A

Abstract:

In this research paper we talk about ‘Preksha’, which we have developed for Hindi 
language. Preksha is an Automatic Text Visualization (ATV) that makes equivalent sense (a 
visual form) from the given input text in Hindi language. The main objective of this research is to 
show how an ATV system contributes cognitively to an individual. This learning approach with 
mental imagery is particularly useful for individuals with ‘Learning Disability LD’. This paper 
focuses on the background and difficulty of language learning problems. This paper discusses 
that “understand through visualization” is easier than “reading a text”. The architecture and 
uses of Preksha are given with many examples. As per best of our knowledge, ‘Preksha’ is the 
only ATV system that works for the Indian language i.e. Hindi.

fo"k; cks/kd 'kCn % d‚fXufVo daI;wfVax] d‚fXufVo yfuaZx laKkRed f'k{k.k] Hkk"kk v/;;u] vkfVZfQf'k;y 
baVsfytsal (—f=e cqf)eÙkk)] áweu daI;wVj baVjQsl] çk—frd Hkk"kk çs{k.k] lhu tujs'ku] opqZvy fj;fyVh 
e‚Mfyax ySaXost (ohvkj,e,y)] tkok 3 MhA

Keywords: Cognitive Computing, Cognitive Learning, Cognitive Learning, Language Studies, 
Artificial Intelligence (Artificial Intelligence), Human Computer Interface, Natural Language 
Observation, Scene Generation, Virtual Reality Modeling Language (VRML), Java 3D.
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I. çLrkouk

d‚fXu'ku @ vuqHkwfr @ laKku (d‚fXu'ku) 
dk ySfVu ewy 'kCn gS ^laKd*] ftldk vFkZ gS 
ÞtkuukßA laKku vk/kkfjr f'k{k.k fl)kar [8] gekjs 
fopkjksa] vuqHkoksa vkSj bafæ;ksa ds ek/;e ls Kku 
çkIr djus vkSj le>us dh ekufld çfØ;kvksa ij 
fuHkZj djrs gSaA ;g fl)kar le>krs gSa fd dSls  
/kkj.kk,¡ O;fä;ksa dks nqfu;k ns[kus vkSj oLrqvksa 
dks O;ofLFkr djus esa lgk;rk djrh gSaA ;g ,sls 
ekufld –'; cukus dh ckr djrs gSa tks gekjh 
laKkukRed 'kfä;ksa dks lg;ksx nsrs gSa vkSj phtksa 
dks vf/kd lgtrk ls lh[kus dh vuqefr nsrs 
gSaA –'; laKkukRed çfØ;k,¡ (Visual Cognitive 
Processes) lqlaxr –'; ds ek/;e ls lh[kus ;k 
fo'ks"k :i ls funsZ'kkRed j.kuhfr;ksa dk mi;ksx 
djds ekufld :i ls dYiuk djus ds ckjs esa gSaA

Keene and Zimmermano [17] dgrs gSa 
fd ÞO;fä i<+us ds ckn fnekx esa mlds ekufld 
fp= cukrs gSaA ;s fp=] ,d ikBd ds iwoZ Kku ds 
vk/kkj ij ik¡p bafæ;ksa dh rjg lkFk&lkFk Hkkoukvksa 
ls fudyrs gSaßA laKkukRed daI;wfVax (Cognitive 
Computing) ij vk/kkfjr fl)karksa dk leFkZu 
djrs gq,] v‚VkseSfVd VSDLV fotqvykbts'ku 
(,Vhoh) flLVe efLr"d ds O;ogkjksa dk mi;ksx 
djds Kku dk vuqdj.k djus ds fy, tkudkjh 
rS;kj djrs gSa tSls fd lksp] vuqeku vkSj lh[kukA 
;g LFkkfud cqf)eÙkk (Spatial Intelligence) 
[22] dh ckr djrs gSa] ftlds }kjk f=&vk;keh 
(3D) Nfo;ksa] vk—fr;ksa vkSj muds LFkkuh; laca/kksa 
dks le>k tk ldrk gSA ;g oLrqvksa dks ekufld 
:i ls fofHkUu LFkkuksa  vkSj fLFkfr esa j[kus dh  
dYiuk djus dh {kerk gS A ;g efLr"d ds nkbZa 
vksj dk ,d çkFkfed dk;Z gS vkSj bldk mi;ksx 
igsfy;ksa dks lqy>kus] uD'kksa dk irk yxkus vkSj 
fdlh Hkh çdkj ds fuekZ.k ;k bathfu;fjax çkstsDV 
esa Hkkx ysus esa fd;k tkrk gSA lapkjh y{;ksa dks 

iwjk djus ds fy,] ,Vhoh çk—frd Hkk"kk ds ikB ls 
,d –'; dk fuekZ.k djus dh ,d çfØ;k gSA ;g 
çk—frd Hkk"kk ds ikB vkSj@;k Hkk"k.k (Lihp) ls 
Kku çkIr djrk gS vkSj bl Kku dks çfrfuf/k –'; 
esa cny nsrk gSA geus ekufld fpfdRld] vl{ke 
ds fy, fo'ks"k f'k{kd vkSj O;ogkj fo'ks"k (Mksesu) esa 
n{k yksxksa dh bl fo"k; ij lykg yh vkSj tkuk 
fd Hkkjrh; okrkoj.k ds fy, ,slk dksbZ Hkh 'kks/k 
dk;Z ugha gqvk gS A mudk ekuuk gS fd Þ;g 'kks/k] 
fMLysfDlDl (i<+us esa v{kerk) vkSj vU; ekufld 
LokLF; ds fy, mi;ksxh fl) gksxhÞA çs{kk ij  
vf/kd tkudkjh gekjs vU; iwoZ vkys[k [11-13] 
[28-38] esa miyC/k gSA 

;g vkys[k fMLysfDl;k (Dyslexia) vFkkZr~ i<+us 
esa v{kerk @ jhfMax fMl‚MZj (Reading Disorder) ;k 
Hkk"kk&vk/kkfjr&lh[kus&dh&fodykaxrk (Language-  
Based Learning Disability) dks lqy>kus ds fy, 
dsafær gSA ;g fMLysfDlDl dks v‚VkseSfVd VSDLV 
fotqvykbts'ku }kjk lg;ksx ij ,d fo'ys"k.k 
gSA ;g vkys[k ik¡p [kaMksa esa foHkkftr gSA [kaM II 
laKkukRed daI;wfVax vkSj ,Vhoh ds {ks= esa lacaf/kr 
dk;Z dh O;k[;k djrk gSA lsD'ku III Mksesu 
e‚Mfyax dh ckr djrk gS vkSj çs{kk dk vkfdZVsDpj 
crkrk gS A [kaM IV vfHkdyukRed (daI;wVs'kuy) 
ç;ksx vkSj ifj.kke ds ckjs esa crkrk gSA var esa] 
vafre [kaM V ls vkys[k dk lekiu gksrk gSA

II. lkfgR; losZ{k.k

d‚fXu'ku (vuqHkwfr) euq"; esa çfØ;kvksa tSls 
fd /kkj.kk] /;ku] f'k{kk] Le`fr] fopkj] vo/kkj.kk 
fuekZ.k] i<+uk vkSj leL;k lek/kku ds fy, ,d 
lkekU; 'kCn gSA Majoy [18] us Hkfo";ok.kh dh gS 
fd vkxkeh o"kksaZ esa f'k{kdksa ds fy, fotqvykbts'ku 
lcls vf/kd 'kfä'kkyh] çHkkoh vkSj vko';d 
midj.k cu tk,xkA foKku f'k{kk ds fy, –'; 
dh lS)kafrd laKkukRed çfØ;k Mnguni [20]  
}kjk crkbZ xbZ gSA ;g –'; e‚My ds lkFk&lkFk 
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–'; dh lS)kafrd laKkukRed çfØ;k dk mi;ksx 
djds Kku ds fuekZ.k ls lacaf/kr gSA blesa –'; 
dh laKkukRed çfØ;k dk ,d foLr`r lS)kafrd 
ys[kk vkSj bldh dfBurk dk çn'kZu fd;k gSA 
bu –f"Vdks.kksa ds vk/kkj ij] ge vius 'kks/k dk;Z 
esa çLrko djrs gSa fd Hkk"kk lh[kus ds fy, VSDLV 
fotqvykbts'ku ls lgk;rk çkIr dh tk ldrh gSA

a. lacaf/kr dk;Z

,d –'; @ LFkkfud lh[kus esa ijs'kkuh dk 
,d y{k.k gS&fMLysfDl;k A fp= 1 crkrk gS fd 
ÞfMLysfDlDl muds fnekx esa 'kCn ugha ns[krs gSa] 
os fp= ns[krs gSaÞ tSlk fd [16] }kjk fn[kk;k x;k 
gSA ge vius lkfgR; losZ{k.k dks nks igyqvksa esa 
oxhZ—r djrs gSa % igyk] lgk;d f'k{k.k okrkoj.k 
vkSj nwljk] ,Vhoh vuqç;ksxA

tSlk fd Roussou, M [21] }kjk of.kZr fd;k 
x;k gS] vkHkklh okLrfodrk (Virtual Reality 
(VR @ ohvkj)) ,d vkHkklh fLFkfr dk vuqHko 
djus ds fy, ,d cgq&fo"k;d vkSj mPp baVjSfDVo 
daI;wVj okrkoj.k gS tks lh[kus ds ekgkSy ds fy, 
,d okLrfod ykHk gSA gekjk ,d vkys[k] vkHkklh 
okLrfodrk lh[kus ds laKkukRed fl)kar ds fy, 
,d e‚My [3] }kjk çLrqr fd;k x;k gSA Yun et al.  
[26] us la[;k ds tksM+ vkSj ?kVko lh[kus ds 

fy, ,d vkHkklh xse&vk/kkfjr okrkoj.k (virtual 
game-based learning environment [VGBLE]) 
fodflr fd;k gS A Mayer [19] dk eYVhehfM;k 
yfuaZx dk laKkukRed fl)kar nks vyx&vyx 
lwpuk çlaLdj.k ç.kkfy;ksa ds lkFk gksrk gS % –'; 
Kku ds çlaLdj.k ds fy, ,d –'; ç.kkyh vkSj 
ekSf[kd Kku ds çlaLdj.k ds fy, ,d ekSf[kd 
ç.kkyhA mUur vkdkj ds ,suhes'ku vkSj Lopkfyr 
fluseSVksxzkQh esa Funge [6] }kjk ,d laKkukRed 
e‚Mfyax vkosnu çLrqr fd;k x;k gSA Rutkowski 
[9] us v‚fVTe (autism) ;k ekufld eanrk okys 
cPpksa ds fy, ,u,yih (Natural Language 
Processing) dk mi;ksx djrs gq, ,d vo/kkj.kk 
dk çLrko fd;k gS tks Hkk"kk lh[kus ds vuqç;ksxksa 
ds fy, ,Vhoh [12] vkSj [13] }kjk fu;ksftr gSA

,Vhoh dh çkjafHkd 'kks/k 1970 ds n'kd ds 
ckn 'kq: ekuh tkrh gS A rc flQZ okD; jpuk 
vkSj vFkZ laca/kh igyqvksa ds lkFk çk—frd Hkk"kk dh 
le> dk ç;kl 'kq: fd;k x;k FkkA Vsjh fouksxzSM 
us ,d ç.kkyh SHRDLU [25] dh 'kq#vkr dh] 
tks mi;ksxdrkZ dh ckrphr ds ljy vaxzsth laokn 
dh çk—frd Hkk"kk dks le>us vkSj ewY;kadu djus 
esa l{ke FkhA PUT uked ,d Hkk"kk&vk/kkfjr 
ç.kkyh [1] oLrqvksa ds laoknkRed la;kstu ds fy, 
çLrkfor gSA ;g Hkk"kk iklZjksa (language parsers) 
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ds ctk; “template” ij vk/kkfjr gSA WordsEye 
[2] Lopkfyr ikB&ls&–'; :ikarj.k ç.kkyh ds 
fy, VSDLV fotqvykbts'ku flLVe ds :i esa lcls 
vf/kd yksdfç; gSA lapkj c<+kus ds fy, ,d ikB 
ls fp= la'ys"k.k ç.kkyh [27] esa çLrkfor gSA ;g 
ç.kkyh lkekU;] vçfrcaf/kr çk—frd Hkk"kk ds ikB 
ls ,d rLohj dks la'ysf"kr djrh gSA blus ikB 
bdkbZ dk p;u] Nfo Hkkxksa ds fuekZ.k vkSj ysvkmV 
vuqdwyu dk rkyesy çLrqr fd;k gSA Carsim 
ç.kkyh [5] }kjk fodflr dh xbZ gSA ;g ,d 
dkj nq?kZVuk fooj.k dk ,d Lopkfyr 3 Mh –'; 
tujsVj djrh gSA dbZ vU; VSDLV fotqvykbts'ku 
flLVe dh rjg] blds nks Hkkx gSa( igyk Hkkx fyad 
O;kdj.k vk/kkfjr okD;foU;kl iklZj Parsers vkSj 
flesafVd Semantic MsVkcsl oMZusV Wordnet [7] 
dk mi;ksx djds nq?kZVuk dk Hkk"kkbZ fo'ys"k.k gSA 
çs{kk ç.kkyh [11] Hkkjrh; Hkk"kkvksa ds fy, ,dek= 
dk;Z gSA ;g ikB ds fy, –'; mRifÙk ds fy, fganh 
Hkk"kk dh ,d dsl LVMh gS] ftlesa ,d çk—frd 
Hkk"kk le> ds –'; dk fuekZ.k djus dk 'kks/k [14] 
esa çLrqr fd;k x;k gSA

 b. tkok 3 Mh vkSj ohvkj,e,y (Java3D 
and VRML)

–'; çfriknu ds dk;Z dks djus ds fy, 
,d mi;qä daI;wVj xzkfQDl (CG) rduhd dh 
vko';drk gSA lhuxzkQ  [23] daI;wVj xzkfQDl esa 
of.kZr ,d lkekU; MsVk lajpuk gS ftldk mi;ksx 
vke rkSj ij osDVj&vk/kkfjr xzkfQDl laiknu 
vuqç;ksxksa vkSj vk/kqfud daI;wVj xse }kjk fd;k 
tkrk gSA ;g ,d QSfeyh Vªh ds :i esa fp=e; 
–'; ds rkfdZd vkSj LFkkfud çfrfuf/kRo (logical 
and spatial representation) dh O;oLFkk djrk gSA 
lhuxzkQ ,d xzkQ ;k Vªh dh lajpuk esa uksM~l dk 
,d laxzg gSA tkok 3 Mh [15]] tkok esa ,sfIyds'ku 
vkSj ,IysV ds fuekZ.k ds fy, ,d lhu xzkQ  
vk/kkfjr baVjSfDVo 3 Mh xzkfQDl ,ihvkbZ gSA 

tkok 3 Mh ,d DykbaV&lkbM ,sfIyds'ku çksxzkfeax 
baVjQsl (,ihvkbZ) gS tks tkok çksxzkfeax Hkk"kk dk 
mi;ksx djds baVjSfDVo 3 Mh xzkfQDl ds çfriknu 
ds fy, lu ekbØksflLVEl }kjk fodflr fd;k x;k 
gSA tkok 3 Mh dk lhu xzkQ&vk/kkfjr çksxzkfeax 
e‚My –';ksa ds çfrfuf/kRo vkSj çfriknu ds fy, 
,d ljy vkSj yphyk ra= çnku djrk gSA tkok 3 
Mh ,ihvkbZ vkSj vkHkklh okLrfodrk e‚Mfyax Hkk"kk 
( VRML @ ohvkj,e,y) [24] rRoksa ds chp 
,d vPNk rkyesy gSA VRML baVjSfDVo 3 Mh 
v‚CtsDV~l vkSj nqfu;k dk o.kZu djus ds fy, ,d 
Qkby Q‚esZV gSA bl Qkby dks vkxs ds dke ds 
fy, pquk tkrk gS D;ksafd blesa loZ lqyHk @ [kqys 
ekud (Open Standards)] O;kid :i ls Loh—fr] 
vkLdh ,UdksfMax (ASCII encoding)] çksxzkfeax ds 
Øfed çn'kZu] oLrq&mUeq[k vo/kkj.kk,¡ (object-
oriented concepts) vkSj çpqj lalk/ku gSaA

III- okLrqdyk vkSj çHkko

v‚VkseSfVd çk—frd Hkk"kk –'; ifjorZu 
(,Vhoh)] ,d çk—frd Hkk"kk esa fy[kh xbZ lkexzh 
dks le>us dh çfØ;k gS vkSj ;g ikB esa ekStwn 
Kku dks ,sDlVªsDV djds ,d –'; ds :i esa cny 
nsrh gSA ewy :i ls] VsDLV fotqvykbts'ku çfØ;k 
esa rhu pj.k 'kkfey gksrs gSa % Hkk"kk çlaLdj.k 
(Language processing)] Kku vfHkdyu 
(Knowledge computing) vkSj –'; mRifÙk 
(Scene Generation)A çs{kk flLVe [11] esa çLrqr 
okLrqdyk vkSj fMtkbu dk vuqlj.k djrk gS] 
tSlk fd fp= 2 esa fn;k x;k gSA

;g rhuksa pj.k çs{kk lalk/ku laxzg (Resource 
Repository) }kjk lg;ksx çkIr djrs gSaA ,Vhoh 
batu ij vkxs c<+us ls igys] Hkk"kkbZ Kku vkSj 3 
Mh e‚My fji‚ftVjh ds lkFk ,d :ijs[kk rS;kj 
dh tkrh gSA Mksesu e‚Mfyax ds fy,] ,d MsVk 
çca/ku ;kstuk cukbZ tkrh gS vkSj ,d lalk/ku 
HkaMkj cuk;k tkrk gSA vksiu lkslZ (Open Source) 
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buMksj 3 Mh e‚My v‚CtsDV~l dks baVjuSV ls ,d= 
fd;k tkrk gS vkSj ,d mi;qä ohvkj,e,y Qkby 
Q‚esZV (,DlVsa'ku *.wrl) esa ifjofrZr dh tkrh gSA 
bu e‚Myksa dks dSejs ds –'; ds fy, muds jksVs'ku] 
vkdkj vkSj vfHkfoU;kl ds fy, Hkh lkekU;h—r 
(Normalized) fd;k tkrk gSA v‚CtsDV dk e‚My 
fji‚ftVjh (.wrl) ohvkj,e,y Qkbyksa dks MsVkcsl 
esa laxzghr fd;k tkrk gS] tcfd lsesafVd QhplZ ds 
lkFk VSx djds Cywc Q‚esZV esa LVksj fd;k tkrk gSA

;g ,Vhoh flLVe ,d fu;e vk/kkfjr (Rule 
based) fji‚ftVjh }kjk lg;ksx çkIr djrk gSA 
,u,yih ds fy, Hkk"kkbZ MsVk HkaMkj (Resource 
Repository) dks ysfDld‚u vkSj fu;e vk/kkfjr 
(Rule based) ds lkFk rS;kj fd;k tkrk gSA dke 
ds nk;js dks ns[krs gq,] lhfer buMksj oLrqvksa ds 

lkFk ysfDld‚u dk fuekZ.k fd;k x;k gSA buiqV 
esa laHkkfor oLrqvksa ds lkFk tqM+h gqbZ] ifjHkkf"kr] 
yscy dh xbZ fo'ks"krkvksa dks oxhZ—r fd;k x;k gSA 
ljy –';eku oLrqvksa dh ,d lwph dh igpku dh 
tkrh gS vkSj mUgsa muds lekukFkZd 'kCn ds lkFk 
eSi fd;k tkrk gSA mnkgj.k ds fy,] ,d efgyk 
vk—fr ds 3D e‚My dks ÞysMh@efgyk@efgyk,¡  
efgykvksa@L=h@fL=;k¡ ds :i esa ,d ls vf/kd 
VSx ukeksa ds lkFk eSi fd;k x;k gS A flesafVd 
fjys'ku ds fy, bUgsa  ek¡@cgu@csVh@ lgsyh@
deZpkjh tSls laca/kksa ds lkFk Hkh eSi fd;k tkrk gSA 
e‚My dks nks Ýseksa ds fy, fMtkbu fd;k x;k gS & 
laKk&Ýse vkSj fo'ks"k.k&ÝseA ;g MsVk fji‚ftVjh 
dks fjys'kuy MsVkcsl esa cuk;k x;k gSA
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laKk&Ýse (Noun Frame) & laKk Ýse ds 
fy, MsVk dks ,d mi;ksxh rjhds ls O;ofLFkr fd;k 
tkrk gS tgk¡ MsVk e‚Mfyax ds fy, oLrq&mUeq[k 
vo/kkj.kk,¡ (object-oriented concepts) dk 
mi;ksx fd;k tkrk gSA oLrq mUeq[k LVSaMMZ [10] 
esa] ,d Dykl@oxZ dsoy ,d çdkj dh oLrqvksa dk 
çfrfuf/kRo gSA ,d Dykl @oxZ rhu phtksa ls cuk 
gS % ,d uke] xq.k] vkSj laca/kA fp= 4 esa] d{kkvksa 
dks mu c‚Dlksa ls n'kkZ;k tkrk gS] ftuesa rhu ?kVd 
gksrs gSa tSls fd ,d lkekU; oLrq vke dk mnkgj.k 
gS & Dykl ^eSaxks* tks fd ,d ÝwV (Qy) Dykl 
gSA ;gk¡ csl Dykl dh fo'ks"krkvksa dks fMQ‚YV ij 

lsV fd;k x;k gS vkSj ,d O;qRiUu oxZ (derived 
class) dks fof'k"V xq.kksa ds lkFk O;qRiUu (derived) 
fd;k x;k gSA lkekU; oLrq vke ds mnkgj.k esa 
;g csl Dykl dh [kkl fo'ks"krk dks ysdj pyrk 
gS tSls fd bldk jax & Þyky/ ihyk/ gjkß] Lokn 
& Þ[kêk/ ehBkß vkSj vkdkj & ÞNksVk/ cM+kßA ;g 
mnkgj.k fp= 3 esa fn[kk;k x;k gSA v‚UVksy‚th 
(Ontology) 'kCn dk ;g dke oMZuSV (Wordnet) 
[7] ds lkFk c<+k;k tk ldrk gS] tks Ontological 
inkuqØe vkSj vFkZ laca/kh laca/kksa dh igpku djus 
ds fy, ,d ysfDld‚u MsVkcsl gSA

fo'ks"k.k&Ýse (Adjectives-Frame) —  fo'ks"k.kksa  
ds lkFk vkus okyh laKk dh fo'ks"krk crkrk gS A 
fganh Hkk"kk esa ç;ksx gksus okys lkekU; fo'ks"k.k fp= 
4 esa çnf'kZr fd;s x, gSa A

jax [color] as yky [Red]] uhys [blue]] 
lQsn [White]---

la[;k [number] 
as

,d [one]] nks [two]]  
dbZ [many]] dqN [few]--- 

ifjek.k [Size] as NksVk [small]] cM+k [big]) 
lkis{k vkdkj 
[relative size] as

iw.kZ [Complete]] vk/kk 
[half]---

fLFkfr [position] 
as

ck,¡ [left]] Åij [above]] 
uhps [down]---

lkis{k fLFkfr [rela-
tive position] as

ikl [near]] nwj [far]---

vkdkj [Shape] as oxZ [square]] o`Ùk [circle]----
'kkjhfjd vuqikr 
[Body ratio] as

lkekU; [Normal]] iryh 
[thin]---

fo'ks"k.kksa dk ,d oxhZdj.k tks fotqvykbts'ku 
esa lg;ksx djrk gS vkSj fo'ks"k.k Ýse ds fy, VSx 
fd;k x;k gSA oxhZdj.k iSjkehVj jax] vkdkj] çek.k 
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vkSj fLFkfr gSaA blds }kjk fotqvykbts'ku ls igys 
fdlh v‚CtsDV dh fo'ks"krk Hkh mRiUu dh tk 
ldrh gS ;fn og buiqV VsDLV esa igys ls crkbZ 
x;h ugha gSA fo'ks"k.k fo'ks"krk Ýse (Adjective 
Attribute Frame) vkdkj vkSj xfr'khy mik;ksa 
(Dynamic Measures) dh ns[kHkky djrk gS rkfd 
–'; esa çLrqr dh tkus okyh oLrqvksa dh Ldsfyax 
gks ldsA

IV- vfHkdyukRed (daI;wVs'kuy) dk;Z vkSj 
ifj.kke

MsVkcsl fji‚ftVjh % tkok fLoax vkSj tkok 3 Mh  
,ihvkbZ ds lkFk fji‚ftVjh dks cukus vkSj mi;ksx 
djus ds fy, ,d lalk/ku Qkby çca/ku midj.k 
(Scene Management Tool) fodflr fd;k x;k 
gSA ;g 3D e‚My dks cuk, j[kus ds fy, ,d 
MsVkcsl fji‚ftVjh ds fuekZ.k esa lgk;rk djrk 
gSA ohvkj,e,y Qkbyksa esa bu e‚Myksa dks nksuksa 
Hkk"kkvksa (fganh vkSj vaxzsth) esa muds v‚CtsDV ukeksa 
o lekukFkZd 'kCnksa ds lkFk VSx fd;k x;k gSA 
v‚CtsDV e‚My dks muds lacaf/kr O;kdjf.kd  
Jsf.k;ksa (Grammatical Category) vkSj vFkZ 
laca/kh laca/kksa (Semantic Relation) ds lkFk eSi 
fd;k tkrk gSA ;g Vwy fji‚ftVjh esa miyC/k 
ohvkj,e,y e‚My @ Qkbyksa ds fy, Qkby lwph 
–'; dh lqfo/kk çnku djrk gSA ;g (,) i<+us ds 
fy, Qkbyksa dh iquiZzkfIr lqfo/kk esa enn djrk 
gS] vkSj (ch) –'; e‚My çLrqr djrk gSA ;g 
ohvkj,e,y Qkby lkexzh dh laiknu lqfo/kk dh 
vuqefr nsrk gS vkSj la'kksf/kr –'; dks ns[krk gSA 
;g –'; lR;kiu ds lkFk ,d ubZ ohvkj,e,y 
Qkby cukus ds fy, ,d lqfo/kk cukus dh lqfo/kk  
nsrk gS vkSj ,d u, cuk, x, Qkby ds fy, 
Qkby QksYMj esa uke cnyus dh lqfo/kk ds lkFk] 
vkSj ,d fof'k"V Qkby dks gVkus dh lqfo/kk nsrk 
gSA fganh Hkk"kk esa 'kks/k dk;Z ds fy, yxHkx 400 

LFkkfud laca/k (Spatial Relation)] vkdkj ds fy, 
128 fo'ks"k.k] 22 jax] 150 vkdkj vkSj buMksj 
oLrqvksa dk fo'ys"k.k fd;k x;k gS A

d‚EiksusUV fMtkbu % d‚EiksusUV fMtkbu ij 
,d foLr`r ;kstuk ds lkFk flLVe vkfdZVsDpj dks 
[11] esa le>k;k x;k gSA fganh Hkk"kk dk çk—frd 
Hkk"kk çlaLdj.k (,u,yih) dk;Z iwoZ&çlaLdj.k 
(Pre&processing) vkSj ihvks,l (Part-of-
Speech) VSfxax ds dk;Z djrk gSA bl igyw esa] 
;g buiqV VsDLV dks lkQ vkSj lkekU; (Clean 
and Normalized) djrk gSA ;g e‚QZ ,ukykbtj 
(Morph Analyzer - MA)] ikVZ&v‚Q&Lihp 
(POS) VSfxax vkSj fganh dh çk—frd Hkk"kk 
ikflaZx (Language Parsing) dk mi;ksx djds 
ukekafdr&,afVVh ekU;rk (Named Entity 
Recognizer - NER) ds dk;Z esa enn djrk gSA 
gkbfczM ,çksp dk mi;ksx djrs gq,] ,d fganh 
ikVZ&v‚Q&Lihp VSxj cuk;k x;k gS ftldk ,d 
uewuk ikB uhps fn;k x;k gS %

buiqV VSDLV % Þuhyh i`"BHkwfe ij yky lsc gSÞA 

ikVZ&v‚Q&Lihp VSxj % uhyh@JJ i`"BHkwfe@
NN ij@PSP yky@JJ lsc@NN gS@VM A

Hkk"kk çlaLdj.k iklZj (Language Parsing) 
ds fy, geus Tree Adjoining Grammar [TAG] 
[40] ds lkFk b;jyh ds ,YxksfjFe (Earley's 
algorithm) [39] dk mi;ksx fd;k gSA fganh Hkk"kk 
ds fy, bls TAG O;kdj.k rS;kj fd;k x;k gS A  
çs{kk dh fganh Hkk"kk ikflaZx XML Parsing ds lkFk 
dh xbZ gSA çs{kk ç.kkyh esa mi;ksx fd, tkus okys 
TAG Vªh dk fuekZ.k XML structure dk mi;ksx 
djds fd;k x;k gSA ,d lSaiy buiqV fganh VSDLV 
Þxksy Vscy ij cSaxuh rkSfy;s ds Åij gjk Qwynku 
j[kk gSß dk iklZ vkmViqV fp= 4 esa fn[kk;k 
x;k gSA ;g Vªh v‚CtsDV~l ds flesafVd laca/kksa dks 
fMisaMsalh Vªh ds :i esa fn[kkrk gSA
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iklZ vkmViqV ls Kku fu"d"kZ.k (Knowledge 
Extraction) dk;Z ds fy,] fu;e vk/kkfjr (Rule 
based) e‚My dks Hkk"kkbZ O;kdjf.kd fu;eksa vkSj 
áqfjfLVDl dk mi;ksx djds fMtkbu fodflr 
fd;k x;k gSA ;g 'kks/k dk;Z igpku fd, x, laKk 
bdkbZ (entities) vkSj fo'ks"k.k Js.kh ls fudkys x, 
muds lacaf/kr xq.kksa ij fopkj djrk gSA buiqV 
VSDLV Þuhyh i`"BHkwfe ij yky lsc gSß esa laKk 
dh igpku Þi`"BHkwfeß vkSj Þlscß ds :i esa dh 
tkrh gS] tks muds jax fo'ks"k.k *uhyh* vkSj ^yky* 
ls esy [kkrh gSA fganh Hkk"kk esa igpkus x, jax 
dks vaxzsth jax ds uke ds lkFk eSi fd;k x;k gS 
vkSj tkok çfrfcac reflection dk mi;ksx djds 
–'; dks çfrfcafcr djrk gSA ,d fu;e vk/kkfjr 
vYxksfjFke mi;qä e‚My oLrqvksa dk p;u djrk 
gS tks 'kCnkFkZ :i ls VSx dh xbZ fo'ks"krkvksa dk 
mi;ksx djrk gSA ;g bdkbZ fMfLØIVj esa dhoMZ 
dh lwph ds lkFk lacaf/kr 'kCn ds feyku }kjk 
fd;k tkrk gSA ftl oLrq dks yky lsc ds :i 
esa igpkuk gksrk gS og* yky *jax ds lsc e‚My* 
ds lkFk fji‚ftVjh ls eSi dh tkrh gSA ,Vhoh 
batu ohvkj,e,y ^buykbu* uksM dk mi;ksx 
djds ,d Mk;uSfed ohvkj,e,y Qkby cukrk 
gSA vkys[kh; vM+pusa (Graphical Constraints)] 
tks –'; esa oLrqvksa dh fLFkfr] vfHkfoU;kl] vkdkj] 
jax] cukoV vkSj ikst dk çfrfuf/kRo djrh gSa] 
'kCnkFkZ laca/kksa ls çkIr gksrh gSaA vafre pj.k esa] 

–'; ohvkj,e,y uksM O;oLFkk dk mi;ksx djds 
lrg fu"d"kZ.k (Surface extraction) vkSj LFkkfud 
foHkktu (Spatial division) }kjk çLrqr fd;k x;k 
gSA fp= 5 buiqV VsDLV Þuhyh i`"BHkwfe ij yky 
lscÞ ls mRiUu –'; çLrqr djrk tkok baVjQsl 
fn[kkrk gSA

 

fp= 5 % buiqV VsDLV  

Þuhyh i`"BHkwfe ij yky lsc gSß dk –'; fuekZ.k 

laKkukRed lgk;rk çnku djus ds fy,] ge 
Hkk"kk lh[kus dh ;kstuk esa dfBukb;ksa ds igyqvksa 
dk fo'ys"k.k djrs gSaA varjkZ"Vªh; Mh-vk-vkbZ-Vh- 
lsaVj] okf'kaxVu fo'ofo|ky; [4] ,d l'kähdj.k 
midj.k ds :i esa çkS|ksfxdh dk mi;ksx djrs 
gq,] mÙkj&vk/kqfud f'k{kk vkSj dSfj;j esa fodykax 
O;fä;ksa dh lQyrk dks c<+kok nsrk gSA blesa dgk 
x;k gS fd fMLysfDl;k ls ihfM+r dqN yksxksa ds 

fiz;adk tSu ,oa vU;] Þçs{kk% Hkk"kk çs{k.k ¼fotqvykbts'ku½ }kjk laKkukRed lg;ksxß
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fy, usfoxsV djuk vkSj ekxZ [kkstuk ,d dfBu 
dk;Z gksrk gS D;ksafd os vklkuh ls fn'kkvksa vkSj 
LFkkfud tkudkjh tSls fd ck,¡ vkSj nk,¡ ls Hkzfer 
gksrs gSaA v{ke O;fä;ksa dks lh[kus esa vkus okyh 
leL;kvksa ds ckjs esa rF;ksa dk v/;;u djus ds 
ckn] çs{kk 'kks/k dks vkdkj] çek.k] jax] iSekus] nwjh] 
fn'kk vkSj LFkkfud laca/kksa dks le>us esa lgk;rk 
ds lkFk lh[kus dh ;kstuk ds fy, c<+k;k tkrk 
gSA vuqdwyuh; lh[kus ds ekgkSy dk leFkZu djus 
ds fy, fofHkUu mik; fd, tkrs gSaA blds fy, 
ohvkj,e,y ewy uksM~l tSls vuqokn] jksVs'ku vkSj 
mifLFkfr dk mi;ksx fd;k tkrk gSA ,u,yih 
batu orZeku laLFkkvksa vkSj blh fo'ks"krkvksa ds fy, 
buiqV VSDLV ls Kku fudkyrk gSA ;g dbZ oLrqvksa 
ds chp laca/k LFkkfir djrk gSA

fp= 6 çs{kk }kjk vkdkj] ifjek.k] jax çs{k.k

tSlk fd fp= 6 esa fn[kk;k x;k gS] çs{kk }kjk 
buiqV VSDLV ÞNksVk xksy vkSj cM+k xksyß vkdkj 
dh rqyuk fn[kkbZ x;h gSA ;g fp= jax ;kstuk 
Þgjk xksy vkSj uhyk xksyÞ dks i<+kus dk ,d 
Hkh mnkgj.k gSA fMLDysdqfy;k ,d nwljh leL;k 
gS ftlesa vke rkSj ij xf.kr dh le>us dh 
dfBukb;k¡ gksrh gSa tks vkdkj vkSj :i esa lekurk 
vkSj varj dks ns[kus dh mudh {kerk dks çHkkfor 
djrh gSaA vk—fr igpku ds fy, ,d mnkgj.k 

fp= 6 esa Þgjk xksyk vkSj uhyk c‚Dlß fn[kk;k x;k 
gSA çs{kk us [ksyus ds lkFk lh[kus dh lqfo/kk çnku 
dhA fp= 6 esa ewy oLrqvksa ds fy, –'; ,d mnkgj.k 
ds lkFk fn[kk;k x;k gSA fp= 7 crkrk gS fd çs{kk 
fdl rjg ls nSfud mi;ksx esa vkus okyh oLrqvksa dks 
vkdkj] ifjek.k] jax] fn'kk] nwjh] ds vuqikr esa le>k 
ldrk gS A ;g vl{ke O;fä;ksa dks muds ifjokj o 
mi;ksxh oLrqvksa dh igpku djkus esa enn djrk gS A 
;g fy[kus i<+us esa lgk;rk ds lkFk mi;ksxdrkZ ds 
jpukRed igyw dks Hkh fu[kkjrk gS A  

fp= 7- çs{kk }kjk fofHkUu igyqvksa ij lgk;rk
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çs{kk esa fLFkfr ifjorZu vkSj ?kqeko dks xzkfQDl 
batu }kjk xfr'khy (run-time) :i ls cuk, j[kk 
tkrk gSA usfoxsV djus vkSj ekxZ&[kkst dk;ksaZ ds 

lkFk ;g fn'kkvksa vkSj LFkkfud tkudkjh tSls fd 
ck,¡ vkSj nk,¡ ds fy, vklku cukrk gSA LFkkfud 
laca/k dks fp= 8 esa fn[kk;k x;k gSA buiqV VSDLV 
Þ,d dqlhZ vkSj Vscy /kwi esa gSA Vscy ij cSaxuh 
rkSfy;k ds Åij gjk Qwynku j[kk gS vkSj mlds 
ikl ,d Qwy lqcg ls iM+k gSA deyk dh fcYyh 
dqlhZ ds uhps gSAÞ ds fy, fp= 8 dbZ oLrqvksa dh 
igpku] x.kuk vkSj IyslesaV dk mnkgj.k çnf'kZr 
djrk gSA 

çs{kk oLrqvksa ds lanHkZ vkSj mudh fLFkfr ds 
lkFk lesfdr tkudkjh ds –'; }kjk le>us esa 
lgk;rk djrk gSA ,d lanHkZ leL;k (Reference 
Resolution) dks fotqvykbts'ku }kjk vPNh rjg 
ls le>k tk ldrk gS tSlk fd lHkh mnkgj.kksa 
esa ns[kk x;k gSA çs{kk mUekn vkSj vklku rjhds 

ls lh[kus ds lkFk&lkFk le>] jpukRedrk dks 
çksRlkfgr djrh gSA

V- fu"d"kZ

geus Hkk"kk lh[kus dh çfØ;k ds laKkukRed 
lg;ksx ds :i esa Lopkfyr VSDLV fotqvykbts'ku 
(,Vhoh) ds çHkko ij ppkZ dh gSA geus fganh 
Hkk"kk vkSj vU; Hkkjrh; Hkk"kkvksa ds fy, çs{kk uke 
dh ,d ,Vhoh ç.kkyh çLrqr dh gSA çs{kk dh 
okLrqdyk dh ,d :ijs[kk nh xbZ gSA 3 Mh e‚My 
fjiksftVjh vkSj Hkk"kkbZ fu;e&vk/kkj ds lalk/ku 
fuekZ.k ij ppkZ dh gSA laKk&Ýse (Noun Frame) 
vkSj fo'ks"k.k&Ýse (Adjective Frame) dh ;kstuk 
vkSj dk;Zç.kkyh çLrqr dh gSA fganh Hkk"kk çlaLdj.k 
(Natural Language processing - NLP)] Kku 
fu"d"kZ.k (Knowledge Extraction) vkSj –'; 
mRifÙk (Scene Generation) ds fy, dk;kZUo;u 

fiz;adk tSu ,oa vU;] Þçs{kk% Hkk"kk çs{k.k ¼fotqvykbts'ku½ }kjk laKkukRed lg;ksxß
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çfØ;k dks e/;orhZ ifj.kkeksa ds lkFk çnf'kZr fd;k 
x;k gSA geus vk—fr] vkdkj] jax] fxurh] funsZ'k] 
fLFkfr vkSj oLrq lanHkZ tSlh oLrq fo'ks"krkvksa dks 
lh[kus esa dfBukb;ksa ds igyqvksa dk fo'ys"k.k fd;k 
gSA geus çs{kk ds mi;ksx ls mRiUu –';ksa ds lkFk 
dbZ mnkgj.k fn, gSaA ekufld fpfdRld] vl{ke 
ds fy, fo'ks"k f'k{kd vkSj Mksesu esa n{k yksxksa ds 
lykg ds vuqlkj Þ;g fMLysfDlDl vkSj vU; 
ekufld LokLF; ds fy, mi;ksxh fl) gksxhÞA

VI. Table of the Hindi equivalents for the 
technical terms

Adjective Attribute 
Frame

fo'ks"k.k fo'ks"krk Ýse 

Adjective Frame fo'ks"k.k&Ýse 
Architecture okLrqdyk 
ASCII encoding vkLdh ,UdksfMax 
Autism v‚fVTe 
Automatic Text 
Visualization 

v‚VkseSfVd VSDLV fotqvyk-
btj 

Cognitive 
Computing 

laKkukRed daI;wfVax 

Derived class O;qRiUu oxZ 
Dyslexia fMLysfDl;k 
Grammatical 
Category 

O;kdjf.kd Js.kh 

Knowledge 
computing 

Kku vfHkdyu 

Language parsers Hkk"kk iklZlZ 
Learning Disability ^lh[kus dh v{kerk* 
Logical and spatial 
representation 

rkfdZd vkSj LFkkfud çfrfuf/
kRo 

Natural Language 
Processing 

Hkk"kk çlaLdj.k 

Normalized lkekU;h—r 
Noun Frame laKk&Ýse 
Object-oriented 
concepts 

oLrq&mUeq[k vo/kkj.kk,¡ 

Ontology v‚UVksy‚th 

Open Source vksiu lkslZ 
Open Standards [kqys ekud 
Reading Disorder jhfMax fMl‚MZj 
Reference 
Resolution 

lanHkZ leL;k 

Resource 
Repository 

lalk/ku laxzg 

Rule based fu;e vk/kkfjr 
Scene Generation –'; mRifÙk 
Semantic Relation vkFkhZ laca/k 
Spatial Intelligence LFkkfud cqf)eÙkk 
Virtual Reality vkHkklh okLrfodrk 
Wordnet oMZuSV 
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lkjka'k %

ç—fr&çsfjr ,YxksfjFe ¼NIA½ lcls 'kfä'kkyh vkSj etcwr b"Vrehdj.k ,YxksfjFe esa ls ,d gSA 
Qk;j ¶ykbZ ;k tqxquw ,YxksfjFe ¼FA½ ,d vis{kk—r u;k vkSj yksdfç; ,uvkbZ, gS tks tqxquqvksa ds 
pedrs O;ogkj ls çsfjr gSA tsusfVd ,YxksfjFe ¼GA½ fofHkUu çdkj ds b"Vrehdj.k leL;kvksa dks gy 
djus dh {kerk j[kus okys yksdfç; ,YxksfjFe esa ls ,d gSA bl 'kks/k i= esa] ge ,d tsusfVd :i ls 
Vîwu fd, x, tqxquw ,YxksfjFe ¼GFA½ dk çLrko djrs gSa] tks nksuksa ,YxksfjFe dh rkdr dk mi;ksx 
djrk gSA çLrkfor –f"Vdks.k esa] GA tqxquw ,YxksfjFe ds ,d iSjkehVj dh lsfVax dks Lopkfyr djrk gS] 
vkSj ,Q, b"Vre lek/kku [kkstus dh dksf'k'k djrk gSA tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFe 
ds çn'kZu ds ijh{k.k ds fy, ge bls lhfer le; esa okgu :fVax leL;k (VRPTW)  ds csapekdZ 
lksykseu ds MsVklsV ds fofHkUu mnkgj.kksa ij ykxw djrs gSaA ifj.kke n'kkZrs gSa fd vf/kdka'k ekeyksa esa 
tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFe fudV&b"Vre lek/kku çkIr djrk gSA

Abstract 

Nature-Inspired algorithms (NIAs) are one of the most powerful and robust optimization 
algorithms. Firefly Algorithm (FA) is a relatively new and popular NIA that is inspired by 
the flashing behavior of fireflies. Genetic Algorithm (GA) is one of the popular evolutionary 
algorithms having the potential to solve different kinds of optimization problems. In this paper, 
we propose a Genetically Tuned Firefly Algorithm (GFA), which utilizes the strengths of both 
these algorithms. In the proposed approach, GA automates the setting of a parameter of FA, 
and the FA tries to find the optimal solution. For testing the performance of the GFA, we apply 
it to various instances of the benchmark Solomon’s dataset for Vehicle Routing Problem with 
Time Windows (VRPTW). The results indicate that the GFA achieves near-optimal solutions in 
a majority of the cases.

eq[; 'kCn% okgu :fVax leL;k] tqxquw ,YxksfjFe] tsusfVd ,YxksfjFe] esVk&áqfjfLVd ,YxksfjFeA

Key Words: Vehicle Routing Problem, Firefly Algorithm, Genetic Algorithm, Metaheuristic 
Algorithms.
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1- ifjp;

b"Vrehdj.k (Optimization) leL;kvksa 
dks gy djus ds fy, ç—fr çsfjr ,YxksfjFe dk 
O;kid :i ls mi;ksx fd;k tkrk gS [1-3]A ,sls 
,YxksfjFe tks fd  ç—fr esa ik, tkus okys i'kq 
if{k;ksa ;k ç—fr esa gksus okyh fØ;kvksa ls çsfjr 
gksrs gSa mUgsa ç—fr çsfjr ,YxksfjFe dgk tkrk gSA 
tqxquw ,YxksfjFe Xin-She Yang [1] }kjk çLrkfor 
yksdfç; ç—fr çsfjr ,YxksfjFe gSA ;g ,YxksfjFe 
tqxquqvksa ds tSfod O;ogkj ls çsfjr gSA ,slk ik;k 
x;k gS fd ,d tqxquw vius ls T;knk mTtoy 
tqxquw fd vksj vkdf"kZr gksrk gS vkSj mldh vksj 
c<+rk gSA ijUrq ,d tqxquw dk nqljs ds çfr vkd"kZ.k 
nwjh c<+us ds lkFk de gksrk tkrk gSA tqxquqvksa ds 
blh O;gokj ls çsfjr gS ;g ,YxksfjFeA

;g ,d çdkj dk LVksdsfLVd (Stochastic) 
,YxksfjFe gS tks tqxquqvksa ds O;ogkj ls viuh çsj.kk  
çkIr djrk gSA tqxquw ,YxksfjFe ds dbZ :iksa dks 
Hkh blds çn'kZu esa lq/kkj djus ds fy, çLrkfor 
fd;k x;k gS [4-5]A tqxquw ,YxksfjFe ds fodkl 
ls igys] Xykso‚eZ ¼ia[k jfgr tqxquqvksa dh çtkfr½ 
LokeZ b"Vrehdj.k ,YxksfjFe [6] }kjk is'k fd;k 
x;k Fkk] tks fd Xykso‚eZ }kjk jks'kuh ds pedus dh 
?kVuk ij vk/kkfjr FkkA tsusfVd ,YxksfjFe çk—frd  
fodkl dh çfØ;k ls çsfjr gS vkSj vkerkSj ij 
dbZ b"Vrehdj.k leL;kvksa dks gy djus ds fy, 
mi;ksx fd;k tkrk gS [7-10]A tsusfVd ,YxksfjFe 
esa 'kkfey çeq[k v‚ijsVj% p;u] Ø‚lvksoj vkSj 
E;wVs'ku gSaA p;u çfØ;k esa ikiqys'ku esa ekStwn 
ØksekslksEl esa ls dqN dks mudh fQVusl ds vk/kkj 
ij Ø‚lvksoj ds ys;k pquk tkrk gSA  Ø‚lvksoj 
esa lkekU;r% ,d ckj esa nks ØksekslksEl Hkkx ysrs 
gS vkSj u, ØksekslksEl dks tUe nsrs gSaA E;qVs'ku esa 
Ø‚lvksoj ls tUes u, ØksekslksEl esa dqN csrjrhc 
rjhds ls cnyko fd;s tkrs gSaA tsusfVd ,YxksfjFe 
dk xf.krh; fo'ys"k.k [11-13] esa çLrqr fd;k 
x;k gSA

okgu :fVax leL;k (VRP) ,d tfVy 
b"Vrehdj.k leL;k gS tks dbZ xzkgdksa dh lsok 
ds fy, dbZ okguksa ds ekxksaZ ds fMtkbu ls lacaf/kr  
gS [14]A VRPTW jln ç.kkfy;ksa [15] esa ,d 
egRoiw.kZ eqík jgk gSA VRPTW dks gy djus ds 
fy, fofHkUu NIA dks ykxw fd;k x;k gS [15-16]A  
VRPTW dks gy djus ds fy, esVk&áqfjfLVd 
(Meta-heuristic) ,YxksfjFe ds mi;ksx ij 
,d gkfy;k losZ{k.k i= [19] esa fn;k x;k gSA 
esVk&áqfjfLVd ,YxksfjFe ,slh tfVy leL;k,¡ 
ftudk  b"Ve lek/kku fuf'pr le; esa ugha 
fudyk tk ldrk mudk fudV b"Vre lek/kku 
fuf'pr le; esa çnku djrs gSaA

ge tqxquw ,YxksfjFe ds u, çdkj] vFkkZr] 
tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFe dk 
çLrko djrs gSa] tks tqxquw ,YxksfjFe vkSj tsusfVd 
,YxksfjFe nksuksa dh 'kfä dk mi;ksx djrk gSA 
ge tqxquw ,YxksfjFe ds ,d iSjkehVj dks Vîwu 
djus ¼vuqdwy cukus½ ds fy, tsusfVd ,YxksfjFe 
dk mi;ksx djrs gSaA tsusfVd :i ls Vîwu fd, 
x, tqxquw ,YxksfjFe] VRPTW ds ekud MsVklsV 
ds fofHkUu mnkgj.kksa ij ykxw fd;k x;k gS rkfd 
blds çn'kZu dh rqyuk lcls vPNs ifj.kkeksa ls 
dh tk ldsA

'kks/k i= ds 'ks"k Hkkx dks fuEukuqlkj O;ofLFkr 
fd;k x;k gS% [kaM&2 tqxquw ,YxksfjFe] tsusfVd 
,YxksfjFe vkSj VRPTW ds dkedkt ls lacaf/kr 
cqfu;knh vo/kkj.kkvksa dk o.kZu djrk gSA [kaM&3 esa 
VRPTW ij tqxquw ,YxksfjFe ds ç;ksx dh çfØ;k 
foLrkj ls crkbZ xbZ gSA [kaM&4 esa ge ,d u, 
^tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFe* 
dk çLrko djrs gSa] ftlesa geus tsusfVd ,YxksfjFe 
dk mi;ksx djds tqxquw ,YxksfjFe esa 'kkfey ,d 
iSjkehVj dks Vîwu fd;k gSA tsusfVd :i ls Vîwu 
fd, x, tqxquw ,YxksfjFe ds dkedkt ds ckjs esa 
Hkh foLrkj ls crk;k x;k gSA [kaM&5 VRPTW 
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ds fy, csapekdZ MsVklsV ¼lksykseu ds MsVklsV½ dk 
o.kZu djrk gS] ftldk mi;ksx fd;k tk jgk gSA 
bl MsVklsV ds fofHkUu mnkgj.kksa ds fy, tsusfVd 
:i ls Vîwu fd, x, tqxquw ,YxksfjFe ykxw djds 
çkIr ifj.kkeksa dks Hkh çLrqr fd;k x;k gSA [kaM&6 
bl 'kks/k dk fu"d"kZ fudkyrk gS vkSj Hkfo"; esa 
o`f) dh xqatkb'k ij çdk'k Mkyrk gSA

2- çkjafHkd

2-1- tqxquw ,YxksfjFe 

tqxquw ,YxksfjFe ,d çdkj dk tSo&çsfjr 
,YxksfjFe gS tks tqxquqvksa ds O;ogkj ls viuh çsj.kk 
çkIr djrk gSA Xin-She Yang [20] us fuEufyf[kr 
ekU;rkvksa ds vk/kkj ij tqxquw ,YxksfjFe rS;kj 
fd;kA

 tqxquw ,dfu"B gSa] vFkkZr] dksbZ Hkh tqxquw 
fdlh vU; tqxquw dh vksj vkdf"kZr gks ldrk gSA

 vkd"kZ.k lkis{k ped ds lekuqikrh gksrk 
gS] ;kuh] ,d tqxquw dsoy mu tqxquqvksa dh vksj 
vkdf"kZr gks ldrk gS] tks bldh rqyuk esa mTToy 
gSa] vkSj mudh vksj c<+rk gSA

 fdlh fn, x, tqxquw ds fy,] ;fn dksbZ 
vU; tqxquw blds eqdkcys vf/kd pedhyk ugha gS 
rc ;g tqxquw csrjrhc <ax ls vkxs c<+sxkA

,YxksfjFe tqxquqvksa dh vkcknh (P) dks csrjrhc 
<ax ls çkjaHk djus ls 'kq: gksrk gSA nks tqxquqvksa ds 
chp dh nwjh dh x.kuk djus dk lw= lehdj.k-1 
[21] }kjk fn;k x;k gSA

rij
(p) = ׀׀ xi

(p) - xj
(p) ׀׀ = √Σd

k=1  (xi,k
(p)  – xj,k

(p) )   
 (1)

nks tqxquqvksa ds chp ds vkd"kZ.k dh x.kuk 
djus dk lw= lehdj.k &2 }kjk fn;k x;k gSA

Βij
(p) (rij

(p) ) = (1 -  βmin) + βmin
  

  (2) 

;gk¡] βmin U;wure vkd"kZ.k gS] vkSj y çdk'k 
vo'kks"k.k dkjd gSA                            

tqxquw ^i* ftl xfr ls tqxquw ^j* dh vksj 
vkdf"kZr gksrh gS] mls fuEufyf[kr lehdj.k }kjk 
n'kkZ;k tk ldrk gSA

xi
(p + 1) = xi

(p)   + βij
(p) (xj

(p) - xi
(p)) + ζki

(p)      
 (3) 

;gka] ζ jSaMekbts'ku iSjkehVj gSA

2-2- tsusfVd ,YxksfjFe 

tsusfVd ,YxksfjFe fofHkUu vuqdwyu leL;kvksa 
dks gy djus ds fy, uspqjy boksyq'ku ds dkedkt 
dh udy djrk gSA tsusfVd ,YxksfjFe dh iqujko`fÙk 
esa 'kkfey ewy v‚ijsVj% p;u] Ø‚lvksoj vkSj 
E;wVs'ku gSaA ,YxksfjFe dh 'kq#vkr esa] tula[;k 
dks ;k–fPNd :i ls çkjaHk fd;k tkrk gS] vkSj fQj 
fQVusl dk ewY;kadu fd;k tkrk gSA blds ckn] 
;g lR;kfir fd;k tkrk gS fd D;k ,YxksfjFe ds 
#dus dh 'krZ larq"V gS\ ;fn ;g larq"V gS] rks 
çfØ;k lekIr gks xbZ gS; ;fn ugha] rks vxyh ih<+h 
dh vkcknh çkIr djus ds fy, tsusfVd v‚ijsVjksa 
dks ,d ds ckn ,d ykxw fd;k tkrk gSA tc rd 
fd #dus dh 'krZ larq"V ugha gksrh] rc rd çfØ;k 
nksgjkbZ tkrh gS A ikjaifjd tsusfVd ,YxksfjFe  
dk dk;Z fp=&1 }kjk fn[kk;k x;k gSA

lhfer le; esa okgu :fVax leL;k 
(VRPTW)

VRPTW  ifjogu vkSj jln ç.kkfy;ksa esa ,d 
egRoiw.kZ Hkwfedk fuHkkrk gSA ;g dbZ xzkgdksa dh lsok 
esa dbZ okguksa ds fy, ekxksaZ ds fMtkbu ls lacaf/kr  
gSA VRPTW dk y{; dqy ;k=k nwjh (DT) 
vkSj okguksa dh la[;k (NV) dks de djuk gSA 
VRPTW dks gy djus ds fy, fofHkUu rduhdksa 
dk ,d oxhZdj.k fp=- 2 esa  fn[kk;k x;k gSA

viwoZ  feJk ,oa vU;] Þlhfer le; esa okgu :fVax leL;k ds fy, tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFeß
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  xi
(p + 1) = xi

(p)   + βij
(p) (xj

(p) - xi
(p)) + ζki

(p)                                                                                      (3)   

यहां, ζ र�डमाइजेशन पैरामीटर है। 

2.2. जेनेिटक ए�ो�र�म  

जेनेिटक ए�ो�रथ्म िविभ� अनुकूलन सम�ाओ ंको हल करने के िलए नेचुरल इवोलुशन के कामकाज की 
नकल करता है। जेनेिटक ए�ो�रथ्म की पुनरावृि� म� शािमल मूल ऑपरेटर: चयन, क्रॉसओवर और 
�ूटेशन ह�। ए�ो�रथ्म की शु�आत म�, जनसं�ा को या���क �प से प्रारंभ िकया जाता है, और िफर 
िफटनेस का मू�ांकन िकया जाता है। इसके बाद, यह स�ािपत िकया जाता है िक �ा ए�ो�रथ्म के 
�कने की शत� संतु� है? यिद यह संतु� है, तो प्रिक्रया समा� हो गई है; यिद नही,ं तो अगली पीढ़ी की 
आबादी प्रा� करने के िलए जेनेिटक ऑपरेटरो ंको एक के बाद एक लागू िकया जाता है। जब तक िक 
�कने की शत� संतु� नही ंहोती, तब तक प्रिक्रया दोहराई जाती है । पारंप�रक जेनेिटक ए�ो�रथ्म  का काय� 
िचत्र-1 �ारा िदखाया गया है। 

 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                     हाँ 
          
 
 
                                                                                  नही ं
 
 
 
                                                                         
 
 
 
 
 
 
 

िचत्र. 1 पारंप�रक जेनेिटक ए�ो�रथ्म का काय� [12] 

क्रॉसओवर 

ए�ो�र�म के 
�कने की शत� 

सले�न 

�ुटेशन 

ने� जनरेशन 
पापुलेशन 

�ॉप 

�ाट� 

इिनिशयलाइज़  र�डम  पापुलेशन 

िफटनेस  इवै�ूएशन 

,DlsDV (Exact) ,YxksfjFe 
ges'kk gh leL;k dk b"Vre lek/kku 
çnku djrs gSa ijUrq tfVy leL;kvksa 
ds fy, ;s vfuf'prdkyhu le; 
Hkh ys ldrs gSaA esVk&áqfjfLVd 
,YxksfjFe tfVy leL;kvksa dk 
Hkh fudV b"Vre lek/kku fuf'pr 
le; esa çnku djus fd {kerk 
j[krs gSaA flaxy lksY;q'ku csLM 
esVk&áqfjfLVd ,YxksfjFe ,d gh 
lek/kku dks le; ds lkFk csgrj 
cukus dk ç;kl djrs gSaA ikiqys'ku 
csLM esVk&áqfjfLVd ,YxksfjFe dbZ 
lek/kkuksa dks le; ds lkFk csgrj 
cukrs gSa rFkk mues ls Js"Be lek/kku  
çLrqr djrs gSaA boksY;w'kujh 
,YxksfjFe  çk—frd boksyq'ku 
çfØ;k dh udy djrs gSa rFkk 
le; ds lkFk dbZ lek/kkuksa dks 
csgrj djrs gSaA LokeZ baVsfytsal ,YxksfjFe ç—fr 
esa mifLFkr i'kq if{k;ksa }kjk >q.M esa jgdj viuk 

5 
 

2.3. सीिमत समय म� वाहन �िटंग सम�ा (VRPTW) 

VRPTW प�रवहन और रसद प्रणािलयो ंम� एक मह�पूण� भूिमका िनभाता है। यह कई ग्राहको ंकी सेवा म� 
कई वाहनो ंके िलए माग� के िडजाइन से संबंिधत है। VRPTW का ल� कुल यात्रा दूरी (DT) और वाहनो ं
की सं�ा (NV) को कम करना है। VRPTW को हल करने के िलए िविभ� तकनीको ंका एक वग�करण 
िचत्र. 2 म�  िदखाया गया है। 

ए�े� (Exact) ए�ो�रथ्म हमेशा ही सम�ा का इ�तम समाधान प्रदान करते ह� पर�ु जिटल सम�ाओ ं
के िलए ये अिनि�तकालीन समय भी ले सकते ह�। मेटा-ह्यु�र��क ए�ो�रथ्म जिटल सम�ाओ ं का भी 
िनकट इ�तम समाधान िनि�त समय म� प्रदान करने िक �मता रखते ह�। िसंगल सो�ुशन बेस्ड मेटा-
ह्यु�र��क ए�ो�रथ्म एक ही समाधान को समय के साथ बेहतर बनाने का प्रयास करते ह�। पापुलेशन 
बेस्ड मेटा-ह्यु�र��क ए�ो�रथ्म कई समाधानो ंको समय के साथ बेहतर बनाते ह� तथा उनमे से शे्र�म 
समाधान प्र�ुत करते ह�। इवो�ूशनरी ए�ो�रथ्म  प्राकृितक इवोलुशन प्रिक्रया की नक़ल करते ह� तथा 
समय के साथ कई समाधानो ंको बेहतर करते ह�। �ाम� इंटेिलज�स ए�ो�रथ्म प्रकृित म� उप�स्थत पशु 
पि�यो ं�ारा झु� म� रहकर अपना काय� िस� करने की कला से पे्र�रत होते ह� यह पशु पि�यो ंके इस 
�वहार की नक़ल कर सम�ा के कई समाधानो ंको समय के साथ बेहतर बनाते ह�।   

 

 

 

 

 

 

 

 

 

 

 

िचत्र. 2 VRPTW को हल करने के िलए िविभ� तकनीको ंका वग�करण 

 

ए�े� ए�ो�र�म मेटा-ह्यु�र��क ए�ो�र�म   

िसंगल सो�ुशन  
बेस्ड 

पापुलेशन बेस्ड 

इवो�ूशनरी 
ए�ो�र�म   

�ाम� इंटेिलज�स ए�ो�र�म 

टे��� फॉर सॉ��ंग VRPTW 
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dk;Z fl) djus dh dyk ls çsfjr gksrs gSa ;g i'kq 
if{k;ksa ds bl O;ogkj dh udy dj leL;k ds dbZ 
lek/kkuksa dks le; ds lkFk csgrj cukrs gSaA  

3- lhfer le; esa okgu :fVax leL;k dk 
tqxquw ,YxksfjFe }kjk lek/kku

bl 'kks/k i= esa geus lkfgR; [2] ls tqxquqvksa ds 
fy, d.k (particle) ,UdksfMax Ldhek dks viuk;k 
gSA L xzkgdksa vkSj K okguksa okys VRPTW esa 
tqxquw ,YxksfjFe dks ykxw djrs le;] çR;sd tqxquw 
esa ,d (L + K-1) vk;keh osDVj ¼lfn'k½ gksxkA 
lfn'k (1,2, ..., L), (K-1) esa vfrfjä opqZvy 
xzkgd tksM+s tkrs gSa] ftUgsa eku (L + 1, L + 2, ..., 
L + k-1) fn;k tkrk gSA bl ,UdksfMax Ldhek ds 
vuqlkj] (K-1) opqZvy xzkgd tqxquqvksa dh fLFkfr 
lfn'k dks K Hkkxksa esa foHkkftr djsaxsA çR;sd Hkkx] 
mlh Øe esa] ,d okgu dks lkSaik x;k ekxZ ekuk 
tk,xkA ;fn dsaæh; xksnke dks uacj 0 ds lkFk 
lkSaik x;k gS] rks çR;sd ekxZ ds fy,] okgu 0 ls 
'kq: gksxk] fu/kkZfjr ekxZ dks doj djsxk] vkSj 0 ij 
okil vk tk,xkA 

vf/kd Li"Vrk ds fy,] ge vkB xzkgdksa (L 
= 8) vkSj rhu okguksa (K = 3) dk mnkgj.k ysrs 
gSaA ;gka] xzkgdksa dks 1]2]3]4]5]6]7]8 vkSj (K-1) 
ds :i esa] nks vkHkklh xzkgdksa dks 9]10 ds :i 
esa lkSaik tk,xkA blfy, çR;sd tqxquw esa lfn'k 
¿1]2]3]4]5]6]7]8]9]10À dk ;k–fPNd Øekadu gksxkA 
crk nsa fd ijeqVs'ku ¿3]7]9]4]1]5]10]8]2]6À gSA pwafd 
9 vkSj 10 vkHkklh xzkgd gSa] lfn'k dks rhu ekxksaZ 
esa foHkkftr fd;k tk,xk tks rhu okguksa dks lkSaik 
tk,xkA 

mijksä fooj.k ds vuqlkj] bu rhu okguksa dks 
fn, x, ekxZ fuEukuqlkj gksaxs%

igyk okgu% 0 → 3 → 7 → 0
nwljk okgu% 0 → 4 → 1 → 5 → 0
rhljk okgu%  0 → 8 → 2 → 6 → 0

tqxquw ,YxksfjFe dks VRPTW esa ykxw djus 
ds pj.k fuEukuqlkj gSaA

pj.k 1% iSjkehVj ifjHkk"kk

eku yhft, ^n* tqxquqvksa dh la[;k gks] ‘β0’ 
vkd"kZ.k dh vf/kdre fMxzh gks] ‘y’ çdk'k vo'kks"k.k 
dkjd gks] α dne dkjd gks] vkSj maxIter  
vf/kdre iqujko`fÙk;ksa dh la[;k gksA

pj.k 2% ;k–fPNd tula[;k dh 'kq#vkr

çR;sd tqxquw ds fy,] ge L+K-1 dk ,d 
lfn'k cukrs gSa] ftlesa 1 ls L + K-1  rd la[;kvksa 
dk Øep; gksxkA bl Øep; ds fy, fQVusl dh 
x.kuk djsa ¼VRPTW dks gy djsa½A

pj.k 3% loZJs"B tqxquw <w¡<uk

lehdj.k&2 ls vkd"kZ.k dh x.kuk dh tk 
ldrh gSA fQj] vkd"kZ.k vkSj rhozrk ewY; ds vk/kkj 
ij] lcls pednkj tqxquw ik;k tk ldrk gSA

pj.k 4% tqxquqvksa dh fLFkfr esa cnyko

lcls pednkj tqxquw [kkstus ds ckn] çR;sd 
tqxquw dh fLFkfr lehdj.k&3 }kjk v|ru dh 
tkrh gSA

pj.k 5% lekfIr ekunaM

tc lekfIr ekunaM iwjk gks tkrk gS] rks oSf'od 
loZJs"B tqxquw ds ikl lcls vPNk ekxZ gksxk vkSj 
lHkh vuqjks/kksa dks iwjk djus ds fy, U;wure ykxr 
gksxhA

4- vkuqoaf'kd :i ls VîwUM tqxquw ,YxksfjFe

pwafd tsusfVd ,YxksfjFe oSKkfud :i ls 
çfl) v‚fIVekbtj esa ls ,d gS] blfy, geus 
tqxquw ,YxksfjFe ds ,d iSjkehVj (y) dks Vîwu 
djus ds fy, bl 'kks/k i= esa bldh {kerk dk 
mi;ksx fd;k gSA çLrkfor gkbfczM ,YxksfjFe dks 

viwoZ  feJk ,oa vU;] Þlhfer le; esa okgu :fVax leL;k ds fy, tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFeß
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GFA dgk tkrk gSA tsusfVd :i ls Vîwu fd, 
x, tqxquw  ,YxksfjFe ds dkedkt esa 'kkfey dne 
bl çdkj gSaA

pj.k 1% iSjkehVj çkjaHk

eku yhft, tula[;k dk vkdkj ‘n’ gks] 
vkSj ‘maxGen’ ihf<+;ksa dh vf/kdre la[;k gksA 
Ø‚lvksoj dh nj 0-7 ds :i esa lsV dh xbZ gS] 
vkSj E;qVs'ku nj 0-01 gSA

pj.k 2% tula[;k çfrfuf/kRo 

tqxquw ,YxksfjFe dk iSjkehVj ‘y’, 0-00 vkSj 
1-00 ds chp fHkUu gks ldrk gS] blfy, çR;sd 
Øksekstkse ,d ckbujh fLVªax }kjk n'kkZ;k tkrk gS] 
vkSj 0 vkSj 100 ds chp ;k–fPNd :i ls ,d ewY; 
çkIr djrk gSA

bl vo/kkj.kk dks Li"V djus ds fy,] geus 
bls ,d mnkgj.k ds lkFk le>k;k gSA

mnkgj.k

O;fäxr çfrfuf/kRo% 1011100

n'keyo çfrfuf/kRo% 92

FA dk iSjkehVj y: 0-92

pj.k 3% fQVusl dEI;wVs'ku

vc] tsusfVd ,YxksfjFe dh tula[;k esa 
çR;sd O;fä ds fy,] y ds ewY; dh x.kuk mijksä 
mnkgj.k }kjk crkbZ xbZ çfØ;k dk mi;ksx djds 
dh tkrh gS] vkSj [kaM&3 esa mfYyf[kr pj.kksa dk 
mi;ksx djds VRPTW dks gy djus ds fy, 
tqxquw ,YxksfjFe esa bldk mi;ksx fd;k tkrk gSA

pj.k 4% ØkWlvksoj

çR;sd O;fä ds fy, fQVusl dh x.kuk ds 
ckn] nks isjsaV~l ¼P1 vkSj P2½ dks VwukZesaV ds p;u 
dk mi;ksx djds pquk tkrk gSA nks larkuksa ¼O1 
vkSj O2½ dks csrjrhc <ax ls Ø‚lvksoj fcanq dk 
p;u djds mRiUu fd;k tkrk gSA

mnkgj.k ds fy,%

P1   : 0 0 0 1 0 1 1   (11) 

P2   : 0 0 1 0 0 1 0   (18) 

O1   : 0 0 0 0 0 1 0   (02) 

O2   : 0 0 1 1 0 1 1   (27)

pj.k 5% E;qVs'ku

bl pj.k esa] ubZ mRiUu larkuksa dk ,d 
;k–fPNd fcV pquk tkrk gS vkSj fLop fd;k tkrk 
gSA mnkgj.k ds fy,%

  O1: 0 0 0 0 0 1 (0) (02)

E;wVsVsM  O1: 0 0 0 0 0 1 (1) (03)

bl mnkgj.k esa] dks"Bd ds Hkhrj layXu fcV 
E;wVsVsM gSA

pj.k 6% lekfIr ekunaM

tc lekfIr ekunaM iwjs gks tkrs gSa ¼maxGen 
la[;k esa iqujko`fÙk;ka iw.kZ gksrh gSa] ;k dksbZ vU; 
ekunaM iwjs gksrs gSa½] rks vafre ih<+h esa os iSjkehVj 
gksaxs] ftUgksaus VRPTW ds fy, lcls vPNk lek/kku  
çkIr fd;k gSA Vîwu fd, x, Qk;j ¶ykbZ ,YxksfjFe 
dh ewy çfØ;k dks ,d ¶ykspkVZ ds :i esa la{ksfir 
fd;k x;k gS tSlk fd fp=- 3 esa fn[kk;k x;k 
gSA

5- MsVklsV vkSj fleqys'ku ifj.kke dk fooj.k

5-1- MsVklsV fooj.k

ç;ksx ds fy, geus lksykseu dh 56 csapekdZ 
leL;kvksa dk mi;ksx fd;k gS [14]A blesa 56 
MsVklsV 'kkfey gSa tks lkfgR; esa csapekdZ ds :i esa 
O;kid :i ls mi;ksx fd, x, gSaA laiw.kZ MsVklsV 
dks leL;kvksa ds Ng lsV~l esa oxhZ—r fd;k x;k 
gSA le; foaMks çR;sd xzkgd dks vkoafVr dh tkrh 
gS] ftlds Hkhrj xzkgd dh lsok djuh gksrh gSA 
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bl MsVklsV esa xzkgd fooj.k dk çfrfuf/kRo] xzkgd 
la[;k] X&leUo;] Y&leUo;] eky dh ekax] le; 
foaMks dk çkjaHk le; vkSj var le;] vkSj lsok 
vof/k djrs gSaA lksykseu ds MsVklsV esa fuEufyf[kr 
Ng Jsf.k;ka gSa% R1, R2, C1, C2, RC1 vkSj RC2A 
Dykl ‘C’ fufnZ"V djrk gS fd xzkgdksa dks DyLVj 
fd;k x;k gSA DyLVfjax ;k rks HkkSxksfyd fLFkfr ;k 
le; foaMks ds vk/kkj ij gks ldrh gSA Js.kh R esa 
xzkgdksa dk HkkSxksfyd forj.k leku gSA RC esa] R 
vkSj C nksuksa dh fefJr fo'ks"krk,a gSaA C1, R1 vkSj 
RC1 ds fy, le; foaMks 'ks"k Jsf.k;ksa dh rqyuk esa 
ladh.kZ gSA   

fp=- 3 çLrkfor GFA dk ¶ykspkVZ

5-2- fleqys'ku ds ifj.kke

geus lksykseu ds 25] 50 vkSj 100 xzkgd 
leL;k mnkgj.kksa ij ç;ksx fd;k gSA y dk eku 
0-90 ls 1-0 ds chp ,d lhek esa vfHklfjr gqvk gSA 
lHkh x.kuk baVsy dksj i5] 4 thch jSe ds lkFk 1-80 
xhxkgVZ~t çkslslj ij dh xbZ gSaA uhps fn, x,  
ifj.kke çkIr djus ds fy, FA dks 200 iqujko`fÙk;ksa 

ds fy, pyk;k tkrk gSA 25 xzkgd MsVklsV] 50 
xzkgd MsVklsV] vkSj 100 xzkgd MsVklsV ij ç;ksx 
ds ifj.kke Øe'k% rkfydk 1] rkfydk 2 vkSj 
rkfydk 3 }kjk n'kkZ, x, gSaA geus 25 xzkgd 
MsVklsV ds 20 mnkgj.k] 50 xzkgd MsVklsV ds 18 
mnkgj.k vkSj 100 xzkgd MsVklsV ds 11 mnkgj.kksa 
dks ;k–fPNd :i ls ekuk gSA

rkfydk 1% lksykseu ds 25 xzkgd mnkgj.kksa 
ds fy, rqyuk 

S. 
No.

Prob 
lem

Best Known GFA
NV TD NV TD

1 R101 8 617.1 8 618.3
2 R102 7 547.1 7 548.1
3 R103 5 454.6 5 454.7
4 R104 4 416.9 4 418.1
5 R105 6 530.5 6 531.5
6 C101 3 191.3 3 191.8
7 C102 3 190.3 3 190.6
8 C103 3 190.3 3 190.7
9 C104 3 186.9 3 192.1
10 C105 3 191.3 3 191.8
11 C201 2 214.7 2 215.5
12 C202 2 214.7 2 215.4
13 C203 2 214.7 2 215.5
14 C204 2 213.1 2 213.9
15 C205 2 214.7 2 215.5
16 RC101 4 461.1 4 462.2
17 RC102 3 351.8 3 352.7
18 RC103 3 332.8 3 333.9
19 RC104 3 306.6 3 307.1
20 RC105 4 411.3 4 412.4

9 
 

िजसके भीतर ग्राहक की सेवा करनी होती है। इस डेटासेट म� ग्राहक िववरण का प्रितिनिध�, ग्राहक 
सं�ा, X-सम�य, Y- सम�य, माल की मांग, समय िवंडो का प्रारंभ समय और अंत समय, और सेवा 
अविध करते ह�। सोलोमन के डेटासेट म� िन�िल�खत छह शे्रिणयां ह�: R1, R2, C1, C2, RC1 और RC2। 
�ास ‘Cʼ िनिद�� करता है िक ग्राहको ंको ��र िकया गया है। ���रंग या तो भौगोिलक �स्थित या 
समय िवंडो के आधार पर हो सकती है। शे्रणी R म� ग्राहको ंका भौगोिलक िवतरण समान है। RC म�, R और 
C दोनो ंकी िमिश्रत िवशेषताएं ह�। C1, R1 और RC1 के िलए समय िवंडो शेष शे्रिणयो ंकी तुलना म� संकीण� 
है। 
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िचत्र. 3 प्र�ािवत GFA का �ोचाट� 
 

5.2. िसमुलेशन के प�रणाम 

हमने सोलोमन के 25, 50 और 100 ग्राहक सम�ा उदाहरणो ंपर प्रयोग िकया है। γ का मान 0.90 से 1.0 के 
बीच एक सीमा म� अिभस�रत �आ है। सभी गणना इंटेल कोर i5, 4 जीबी रैम के साथ 1.80 गीगाहट्�ज 
प्रोसेसर पर की गई ह�। नीचे िदए गए प�रणाम प्रा� करने के िलए FA को 200 पुनरावृि�यो ं के िलए 

FA के पैरामीटस� इिनिशयलाइज़ कर�  

जुगुनू  की पापुलेशन  इिनिशयलाइज़  कर�  

 FA का उपयोग कर िफटनेस कं�ूट कर�  

ए�ो�र�म के 
�कने की शत� 
संतु� है? 

GA की नई पापुलेशन          

�ुटेशन 

क्रॉसओवर 

सले�न 

ए� 

�ाट� 

viwoZ  feJk ,oa vU;] Þlhfer le; esa okgu :fVax leL;k ds fy, tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFeß
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rkfydk 2% lksykseu ds 50 xzkgd mnkgj.kksa 
ds fy, rqyuk 

S. 
No

Prob-
lem

Best Known GFA
NV TD NV TD

1 R101 12 1044 12 1060.12
2 R104 6 625.4 6 638.83
3 R106 5 793 7 865.94
4 R108 6 617.7 6 624.29
5 R110 7 697.0 7 720.40
6 C101 5 362.4 5 363.25
7 C102 5 361.4 5 362.17
8 C103 5 361.4 5 362.17 
9 C104 5 358 5 362.88
10 C105 5 362.4 5 363.25
11 C204 2 350.1 2 356.77
12 C208 2 350.5 2 353.56
13 RC101 8 944 8 946.67
14 RC102 7 822.5 7 823.98
15 RC103 6 710.9 6 712.92
16 RC104 5 545.8 5 546.51
17 RC105 4 855.3 4 856.98
18 RC108 3 598.1 3 599.18

 
rkfydk 3% lksykseu ds 100 xzkgd mnkgj.kksa 

ds fy, rqyuk 

S. 
No

Prob-
lem

Best Known GFA
NV TD NV TD

1 C101 10 828.94 10 828.94
2 C106 10 828.94 10 828.94
3 C203 3 591.17 3 591.31
4 C206 3 588.49 3 590.12
5 R101 19 1645.79 19 1694.21
6 R104 9 1007.24 9 1109.32
7 R205 3 994.42 3 1032.68
8 R208 2 726.75 2 745.65
9 RC101 14 1696.94 15 1786.32
10 RC106 11 1424.73 11 1496.39
11 RC205 4 1297.19 4 1352.25

ifj.kkeksa dh O;k[;k

lHkh rkfydkvksa esa] TD doj dh xbZ dqy 
nwjh dk çfrfuf/kRo djrk gS] vkSj NV mi;ksx 
fd, x, okguksa dh la[;k dk çfrfuf/kRo djrk gSA 
VRPTW esa TD vkSj NV ds NksVs ewY; okaNuh; 
gSaA

;g rkfydk 1 ls ns[kk tk ldrk gS fd GFA 
ds fy, NV dk eku lHkh 20 mnkgj.kksa ds fy, 
lcls çfl) ewY; ds cjkcj gS ¼iafä 1 esa ;g ‘8’gS] 
iafä 2 esa ‘7’ gS] vkSj blh rjg iafä 20 esa ;g 
‘4’ gS½A vkSj GFA ds fy, TD dk ewY; lHkh 
20 mnkgj.kksa ds fy, lcls csgrjhu Kkr ewY; ds 
djhc gSA

rkfydk 2 ls ;g ns[kk tk ldrk gS fd GFA 
ds fy, NV dk eku 18 esa ls 17 mnkgj.kksa ds fy, 
lcls çfl) ewY; ds cjkcj gS] iafä 3 esa ‘R106’ 
dks NksM+dj] tgka lcls çfl) NV ‘5’ gS] vkSj 
GFA ds ek/;e ls çkIr NV ‘7.’ gSA tsusfVd :i 
ls Vîwu fd, x, tqxquw ,YxksfjFe ds fy, TD dk 
eku 18 esa ls 16 mnkgj.kksa ds fy, lcls çfl) 
ewY; ds cgqr djhc gSA

rkfydk 3 ls ;g ns[kk tk ldrk gS fd GFA 
ds fy, NV dk eku 11 mnkgj.kksa esa ls 10 ds 
fy, loksZÙke Kkr ewY; ds cjkcj gS] iafä 9 esa 
‘RC101’  dks NksM+dj] tgka lcls çfl) NV 
‘14 gS] vkSj GFA ds ek/;e ls çkIr NV ‘15 gSA 
tsusfVd :i ls Vîwu fd, x, tqxquw ,YxksfjFe ds 
fy, TD dk ewY; 11 esa ls 6 mnkgj.kksa ¼iafä 1] 
iafä 2] iafä 3] iafä 4] iafä 6] vkSj iafä 8½ esa 
loksZÙke Kkr ewY; ds djhc gS vkSj 'ks"k 5 mnkgj.kksa  
¼iafä 5] iafä 7] iafä 9] iafä 10] vkSj iafä 11½ 
esa Hkh ;Fkksfpr djhc gSA

ifj.kkeksa ls Li"V gS fd GFA 25 xzkgd 
leL;k ds lkFk&lkFk 50 xzkgd leL;k ds lHkh 
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ekeyksa esa yxHkx b"Vre ifj.kke çkIr djrk gSA 
vf/kd tfVy 100 xzkgd leL;k ds fy, Hkh] GFA 
us fudV&b"Vre lek/kku çkIr fd, gSa] bl çdkj 
VRPTW dks gy djus ds fy, viuh etcwrh vkSj 
n{krk LFkkfir dh gSA

fu"d"kZ vkSj Hkfo"; esa foLrkj dh laHkkouk,a

bl 'kks/k i= esa geus FA dk u;k laLdj.k 
tsusfVd :i ls Vîwu fd, x, tqxquw  ,YxksfjFe 
is'k fd;k gS A bl –f"Vdks.k esa tqxquw ,YxksfjFe 
ds ,d iSjkehVj (y) dks csgrj ifj.kke çkIr djus 
ds fy, tsusfVd ,YxksfjFe }kjk Vîwu fd;k x;k 
gSA VRPTW ds fy, lksykseu ds csapekdZ MsVklsV 
ds fofHkUu mnkgj.kksa  ij tsusfVd :i ls Vîwu 
fd, x, tqxquw  ,YxksfjFe ykxw fd;k x;k gS] 
ftlesa 25 xzkgd] 50 xzkgd vkSj 100 xzkgd 'kkfey 
gSaA rkfydk&1 vkSj rkfydk&2 }kjk n'kkZ, x,  
ifj.kkeksa ls ;g Li"V gS fd çLrkfor ,YxksfjFe us 
lek/kku fn, gSa tks 25 xzkgdksa vkSj 50 xzkgdksa okys 
MsVklsV ds fy, lacaf/kr lcls çfl) lek/kkuksa ds 
cgqr djhc gSaA ;gka rd fd 100 xzkgdksa okys cM+s 
MsVklsV ds fy, Hkh tsusfVd :i ls Vîwu fd, 
x, tqxquw  ,YxksfjFe us b"Vre ewY; ds ;Fkksfpr 
djhc lek/kku çkIr fd, gSa] tSlk fd rkfydk&3 
}kjk n'kkZ;k x;k gSA ge ;g fu"d"kZ fudkyrs gSa 
fd çLrkfor tsusfVd :i ls Vîwu fd, x, tqxquw 
,YxksfjFe esa VRPTW dks gy djus dh {kerk 
gSA

bl 'kks/k i= esa geus Qk;j ¶ykbZ ,YxksfjFe 
ds dsoy ,d iSjkehVj dks Vîwu fd;k gSA çLrkfor 
–f"Vdks.k tqxquw ,YxksfjFe ds ,d ls vf/kd 
iSjkehVj dks Qkbu&Vîwu dj ldrk gSA blds 
vykok] çLrkfor –f"Vdks.k dks dbZ vU; tfVy 
b"Vrehdj.k leL;kvksa ij Hkh ykxw fd;k tk 
ldrk gSA

rkfydk 4% vaxzsth Hkk"kk ds rduhdh 'kCnksa ds 
led{k mi;ksx fd;s x, fganh 'kCnksa dh lwph

Firefly Algorithm tqxquw ,YxksfjFe
Light absorption factor çdk'k vo'kks"k.k 

dkjd
Nature-Inspired  
algorithms

ç—fr&çsfjr  
,YxksfjFe

Optimal b"Vre
Optimization b"Vrehdj.k
Vehicle Routing  
Problem

okgu :fVax 
leL;k

Vehicle Routing Prob-
lem with Time Win-
dows

lhfer le; 
esa okgu :fVax 
leL;k
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tSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksx 

Applications of Biomimetic and Bioinspired  
Membranes in Wound Dressing
MkW eksuk ejdke vkSj MkW vatfy cktis;h 
'kkldh; foKku egkfo|ky;] tcyiqj 

 mona.markam@gmail.com,  abs_112@rediffmail.com

lkjka'k % 

izd`fr esa ik;s tkus okys thfor izkf.k;ksa dh 'kkjhfjd lajpuk esa mi;ksx esa vkus okys inkFkksZa dh jpuk 
,oa cuus dh izfdz;k vR;ar vn~Hkqr gksrh gSA blh dkj.k muds dk;Z Hkh fof'k"V izdkj ds gksrs gSA bUgh 
inkFkksZa ls izsj.kk ysdj tSo vuqd`r ,oa tSo izsfjr f>fYy;ksa  (biomimetic and bioinspired membranes) 
dk fuekZ.k fd;k tk jgk gSA thoksa dh udy ij vk/kkfjr f>fYy;k¡ tSo vuqd`r ¼biomimetic) ,oa thoksa 
dh lajpuk ls izsj.kk ysdj cukbZ xbZ f>fYy;k¡ tSo izsfjr ¼bioinspired) dgykrh gSA tSfod izfdz;kvksa 
(biological processes) dh udy dj inkFkZ cukuk tSo vuqdj.k (biomimetics) dgykrk gS, tcfd 
tSfod izfdz;kvksa ds vk/kkjHkwr fl)karksa dks le>dj u;s inkFkksZa dks cukuk tSo izsj.kk (bioinspiration) 
dgykrk gSA ;s nksuksa  –f"Vdkas.k ,d nwljs ds iwjd gaS, ftuds }kjk f>fYy;ksa (membranes) ds fuekZ.k 
ds fy;s mUur f>Yyh izkSs|ksfxdh (advanced membrane technology) dk fodkl fd;k tk ldrk gSA 
tSo cgqyd (biopolymers) mnkgj.kkFkZ & lsY;wykst] LVkpZ] dkbfVu] dkbVkslu] Åu] js'ke] ftysfVu 
,oa dksystu vfo"kkDr (non-toxic), tSo&vi?kV~; (biodegradable) ,oa tSolaxr (biocompatible) gksrs 
gSa, ftudk tSo fpfdRlk (biomedicine) esa  lqfu;af=r vkS"kf/k ekspu ;a=ksa (controlled drug delivery 
devices), Ård ;kaf=dh (tissue engineering), ?kko iêh (wound dressing) ,oa cSDVhfj;kjks/kh ysiu 
(antibacterial coating) esa O;kid #i ls mi;ksx gksrk gSaA bl ys[k esa tSo vuqd`r ,oa tSo izsfjr 
f>fYy;ksa dh #ijs[kk ,oa v/kqukru fodkl (latest developments) dk laf{kIr fooj.k izLrqr gSA 

Abstract:

Materials being used in physiological structure of living organisms have remarkable 
composition, structure and process of formation. Hence, their functions are also very 
specific.  These materials have served as an inspiration in the development of biomimetic 
and bioinspired membranes. Imitating the fundamental principles associated with biological 
processes is called biomimetics, while bioinspiration involves the implementation of these 
principles to develop new materials. These two approaches are complementary, which can be 
used to develop advanced membrane technology for production of membranes. Biopolymers, 
like-cellulose, starch, chitin, chitosan, wool, silk, gelatine and collagen are non-toxic, 
antibacterial, biodegradable and biocompatible, these are widely applicable in biomedicine 
for development of drug delivery devices, tissue engineering scaffolds, wound dressings and 
antibacterial coatings. This article presents a brief overview on the recent advancements in the 
design and development of biomimetic and bioinspired membranes.
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çLrkouk %  

foxr dqN n'kdksa ls oSKkfudksa us i;kZoj.k 
laj{k.k (environment protection) dh n`f"V ls 
inkFkZ foKku (material science)  ds {ks= esa /kkj.kh;  
fodkl (sustainable development) dh vo/kkj.kk  
(concept) ij /;ku dsfUnzr fd;k gSA fpfdRlk 
foKku (medical science) ,oa [kk| inkFkks± dh 
iSdsftax (food packaging) ds {ks= esa fo'ks"k :i 
ls bl fn'kk esa vuqla/kku (research) fujUrj izxfr 
ij gSaA /kkj.kh; fodkl ds fy;s izd`fr loksZÙke 
vuqdj.kh; mnkgj.k gSA vr% inkFkZ foKku] 
jlk;u foKku ,oa jklk;fud vfHk;kaf=dh [1] ds 
'kks/k dk;ks± esa uwru inkFkks± ds fodkl ds fy;s 
tSo vuqd`r (biomimetic) ,oa tSo izsfjr (bio 
inspired) uhfrdkS'ky (strategy) vfxze ekspsZ 
(fore front) ij gaSA  

orZeku esa la'ysf"kr cgqydksa (synthetic 
polymers) dh mi;ksfxrk ,oa O;kidrk (diversity) 
cgqekU; gS] fdUrq bu inkFkks± dk tSo vi?kVu 
(biodegradation) ugha gksrk gS] vr% mi;ksx ds 
mijkUr izd`fr esa budk fu"iknu (disposal) ,d 
nq#g ,oa fodjky leL;k cudj mHkj jgk gSA  

tSo cgqyd (biopolymers) ;Fkk & lsY;wykst] 
LVkpZ] dkbfVu] dkbVkslu] Åu] js'ke] ftysfVu 
,oa dksystu tSo vi?kV~; (biodegradable) gksrs 
gSa rFkk la'ysf"kr cgqydksa dh rqyuk esa vf/kd  
tSolaxr (biocompatible) gksrs gSaA tSo cgqydksa 
ds iz;ksx esa O;kogkfjd dfBukbZ ;g gS] fd 
tSo fpfdRldh; (biomedical) inkFkks± esa vknzZ 
okrkoj.k esa Hkh ;kaf=d lkeF;Z (mechanical 
strength) dh ,d fu/kkZfjr lhek vko';d gSA 

tSo cgqyd ty'kks"kh ;k tyLusgh (hydrophilic) 
gksus ds dkj.k bl 'krZ ij [kjs ugha mrjrs gSaA 
vr,o tSo ladj (biohybrid) ,oa tSo vuqd`r 
(biomimetic) inkFkks± ds fodkl dh vko';drk 
vuqHko dh tk jgh gSA 

tSo vuqd`r ,oa tSo izsfjr f>fYy;k¡ (Biomimetic 
and Bioinspired membranes) %

tSo vuqd`r f>fYy;k¡ bl izdkj cukbZ tkrh 
gS] fd mudk la?kVu (composition)] lajpuk 
(structure)] fuekZ.k izfof/k (production process) 
,oa dk;Z (function) tSfod f>fYy;ksa (biological 
membranes) dh rjg gksA tSfod f>fYy;ksa esa 
nks Lrj gksrs gSaA  QkLQksfyfiM (phospholipid) 
,oa dk;Z'khy izksVhu (functional protein) fuf'pr 
dze esa tes gksrs gSaA QkLQksfyfiM mHk;Lusgh 
(amphiphilic) gksrs gSa vFkkZr ikuh vkSj rsy nksuksa 
esa ?kqy ldrs gSaA ;s f>fYy;k¡ dksf'kdk dks vkdkj 
iznku djrh gS ,oa vU; dksf'kdkvksa ds lkFk  
vf/kla[; vU;ksU; fØ;kvksa (interactions) esa Hkkx 
ysrh gSA tSfod fudk;ksa (biological systems) 
esa vusd LkekukUrj fØ;k;sa gksrh jgrh gaS] ftuds 
chp esa cM+h dq'kyrk ls lkeatL; (coordination)  
fd;k tkrk gS] ;Fkk&ÅtkZ dk izHkkoh :ikUrj.k 
(effective energy transformation)] fofHké 
dksf'kdkvksa ds e/; ladsrksa dk vknku iznku] 
inkFkks± dk :ikUrj.k ,oa LFkkukUrj.k (material 
transformation and transfer)A tSfod f>fYy;ksa 
dh vR;ar tfVy lajpuk dk iw.kZr% vuqdj.k 
djuk vR;ar dfBu gksrk gS] vr% muds fof'k"V 
xq.kksa ds vuq#i ljyhd`r la'ysf"kr izkn'kks± 
(simplified synthetic models) dk fodkl fd;k 
tk jgk gSA budk iz;ksx orZeku esa mi;ksx dh 
tk jgh la'ysf"kr f>fYy;ksa ds LFkku ij eq[;r%  
tyifj'kks/ku ¼water purification), LoPN ÅtkZ 
¼clean energy ½] dkcZu MkbvkDlkbM vf/k'kks"k.k 
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¼carbon dioxide capture½ ,oa LokLF; j{kk ¼health 
care½  [2] tSls {ks=ksa esa fd;k tk jgk gSA 

dey i= dh vR;qPp tyizfrjks/kh ¼super 
hydrophobic) [3] lajpuk ds dkj.k ty esa 
jgdj Hkh vlaai`Dr (unaffected)  jgus ds lanHkZ 
esa dey i=ksa dk n`"Vkar dfo;ksa ,oa nk'kZfudksa us 
vusdkusd ckj nqgjk;k gSA dey i= dh vR;qPp 
ty izfrjks/kh {kerk ls izsj.kk ysdj oSKkfudksa us 
izksUur (advanced) inkFkZ cukus dh rduhd 
fodflr dh gSaA blh izdkj fNidyh ds iSjksa dh 
fpidus dh {kerk lqij xksan (super adhesive) ds 
fuekZ.k dh izsj.kk nsrh gSA 

tSfod fudk;ksa (biological systems) 
dh vlk/kkj.k {kerkvksa ds fy;s tSfod inkFkks± 
(biomaterials) ds Lola;kstu (self-assembly) 
xq.k dk egRoiw.kZ ;ksxnku gksrk gSA blh lajpuk 
'kSyh dk izkn'kZ (model) ysdj tsy fuekZ.k 
(gelation) rduhd }kjk Årdksa dh izfrd`fror 
gkbMªkstsy ¼tissue-mimicking hydrogels½ cuk;s 
tk jgs gSa] ftudk fo'ks"k dk;ksaZ ds fy;s mi;ksx 
fd;k tk ldrk gSA bl izdkj ds gkbMªkstsyksa 
dks cukus ds fy;s ewy inkFkks± (raw material) 
ds :i esa izkd`frd cgqydksa (Natural polymers)  
,oa tSolaxr la'ysf"kr cgqydksa (biocompatible 
synthetic polymers)  dk p;u vR;ar LokHkkfod gSA  

fofHké vk;keksa (different length scales) esa 
gkbMªkstsy dh vkarfjd lajpuk lqfuf'pr djus ds 
fy;s cgqyd ,oa foyk;d (solvent) dh izd`fr 
ds vk/kkj ij mi;ksx esa ykbZ tkuh izfof/k;k¡ gS& 
fgehdj.k ¼U;wu rkieku ij tekuk½ fuokZr esa 
fi?kykuk (Freeze-thaw), ijr&nj&ijr la;ksftr 
djuk (layer-by-layer assembly), lqfuf'pr 
lk¡ps esa vkdkj nsuk (templating), f=foe fizfUVax 
(3D-printing) ,oa Lola;kstu (self-assembly).

gkbMªkstsyksa ds vfrfjä tSoladj inkFkks± 
(biohybrid materials) dk fodkl Hkh fujUrj 

izxfr ij gSA bl fn'kk esa uSuks lajpuk ;qDr 
tSo ladj inkFkZ (nanostructured biohybrid 
materials) 'kks/kkfFkZ;ksa ds vkd"kZ.k ds fo'ks"k dsUnz 
gSaA buesa izeq[kr% tSo ,oa vdkcZfud inkFkks± dh 
lkeatL;;qä tekoV (synergistic assembly) ij 
/;ku dsfUnzr gksrk gSA tSo ladj inkFkZ cukus 
ds fy;s tSo inkFkks± dks fdlh vk/kkj ij fLFkj 
(immobilize) fd;k tkrk gSA ;s vk/kkj bl izdkj 
oxhZd`r (classified) fd;s tk ldrs gSa% ljU/kz Bksl 
(porous solids), ekbØks vFkok uSuksd.k ;qDr 
Bksl (micro-or nanoparticulated solids), ueZ 
tkfydk,W (soft networks).     

uhps ls izkjaHk dj (bottom up) mi;qä 
lajpuk;qDr bdkb;ksa (structural units) dh Lor% 
tekoV (self assembly) }kjk lqfu/kkZfjr lajpuk ds 
tSo&vdkcZfud ladjksa (bio-inorganic hybrids) 
dk fuekZ.k laHko gSA bl izfØ;k ds fy;s fuEukuqlkj 
uhfrdkS'ky (strategy)  iz;qä gksrs gSa% 

(i)  lkWy&tsy izfof/k (sol-gel process) : bl 
izfof/k esa izkd`frd ;k la'ysf"kr vdkcZfud 
?kVd dkcZfud ?kVdksa ds fy;s vkfrFks; (host) 
dk dk;Z djrs gSaA vdkcZfud ,oa dkcZfud 
?kVdksa ds lkFk ,dyd ¼monomer) fefJr 
dj cgqyhdj.k djus ls izkIr vkO;wg (matrix) 
nksuksa ?kVdksa dks vkc) dj ysrk gSA  

(ii)  dkcZfud ?kVdksa dk 2D Bksl ijrksa vFkok 3D-
uSuks ;k ehlksa ljU/kz lajpukvksa esa varfuZos'ku 
(intercalation). bl izfof/k esa vfrfFk ¼dkcZfud 
?kVd½ ,oa vkfrFks; ¼vdkcZfud ?kVd½ dk 
vkcU/ku fuEukafdr cyksa ls gks ldrk gS% 

(a)  fLFkj fo|qr vkd"kZ.k cy (electrostatic 
forces)   

(b)  gkbMªkstu vkcU/k ,oa ty lsrq (hydrogen 
bonds and water bridges)   

(c)  vk;u&f}/kqzo lgla;kstd cy (ion-dipole 
covalent force)   

eksuk ejdke vkSj vatfy cktis;h] ÞtSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksxß
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(d)  izksVku ,oa bysDVªkWu LFkkukUrj.k (proton 
and electron transfer)   

(e)  ok.Mjoky cy (van der Waal forces)   

(iii)  dkcZfud ?kVdksa dk dyejksi.k (grafting of 
organic components) : vdkcZfud Bkslksa ij 
lgla;kstd vkcU/kksa }kjk dkcZfud ?kVdksa dk 
dk;Z'k% O;oLFkkiu (functionalization)

     fp= 1% tSo&vdkcZfud ladjksa ds fuekZ.k dh ;kstukc) 
izLrqfr (v) lkWy&tsy izfof/k }kjk vkO;wg vkc)u 
¼entrapment in matrices generated by sol-
gel process)] (c) dkcZfud ?kVdksa dk 2D Bksl 
ijrksa vFkok 3D-uSuks ;k ehlksa ljU/kz lajpukvksa esa 
varfuZos'ku ¼ intercalation in 2D-solids or 
inclusion in 3 D-solids)] (x) dkcZfud ?kVdksa 
dk dyejksi.k  ¼ grafting on inorganic solid 
surface)

tSo vuqd`r ,oa tSo izsfjr f>fYy;ksa ds 
fpfdRldh; vuqiz;ksx (Clinical applications 
of biomimetic and bioinspired membranes) %

fpfdRldh; vuqiz;ksx ds fy;s iz;ksx esa yk;s 
tkus okys inkFkks± ds fy,s vko';d gS] fd os vfo"kkDr 
(nontoxic), tSo laxr (biocompatible), tSo 
vi?kV~; (biodegradable)] ;kaf=d LFkkf;Ro ;qDr 

(mechanically stabilised) vkSj tSo lfØ; 
(bioactive) gksa vFkZkr~ dksf'kdk ds foLrkj (cell 
expansion) ds fy;s lrg miyC/k djk,¡A tSo 
vuqd`r ,oa tSo izsfjr f>fYy;kaW ?kko iêh (wound 
dressing) ds fy;s fo'ks"k mi;ksxh gSaA   

?kko fpfdRlk (Wound healing) %

 HkkSfrd ;k jklk;fud vk?kkr (physical or 
chemical damage) ls Ropk ?kk;y gks ldrh gSA 
Ropk es#n.M/kkjh izkf.k;ksa (vertebrates) ds 'kjhj 
dk lcls cM+k vax gS A Ropk 'kjhj ds dqy Hkkj 
dk yxHkx nloka fgLlk ogu djrh gSA Ropk 
i;kZoj.kh; vk?kkrksa (environmental damages) 
ds izfr 'kjhj dh izFke j{kk iafä (first line of 
defense) gSA Ropk dh f=Lrjh; tfVy lajpuk 
(three-layered complex structure) esa ckg;Ropk 
(epidermis), varjRod (dermis) ,oa v/kLRod 
(hypodermis) 'kkfey gSaA Ropk jäokfgdkvksa ,oa 
raf=dkvksa (blood vessels and nerves) dks vk/kkj 
iznku djrh gS] 'kjhj ds rkieku dk fu;a=.k djrh 
gS rFkk futZyhdj.k (dehydration) ls cpkrh gSA 
Ropk 'kjhj ds vaxksa dk lw{ethoksa (microbes) 
ds vkØe.k rFkk ;kaf=d ,oa jklk;fud vi?kkrksa 
(physical or chemical damage) ls cpko 
djrh gSA Ropk izfrj{kk fuxjkuh (immune 
surveillance) ,oa fofHké laosnksa dh igpku 
(sensory detection) dk nkf;Ro Hkh fuogZu djrh 
gSaA[4] lkekU; 'kkjhfjd voLFkk esa Ropk dk fujarj 
uohuhdj.k@iqufuZekZ.k (self-renewal) gksrk jgrk 
gSA [5] ;fn Ropk {kfrxzLr gksrh gS] rks ?kko Hkjus 
dh tfVy ,oa ihM+knk;d izfØ;k izkjaHk gksrh gSA 
?kko Hkjuk (wound healing) Årdksa dh o`f) ,oa 
iqutZuu (growth and regeneration of tissue) 
dk tSfod iFk (biological route) gSA bl fujarj 
xfr'khy iqutZuu izfØ;k (continuous dynamic 
regenerative process) esa fuEufyf[kr in gksrs gSa% 

4 

 

uhps ls izkjaHk dj (bottom up) mi;qä lajpuk;qDr bdkb;ksa (structural units) dh Lor% tekoV (self assembly) 
}kjk lqfu/kkZfjr lajpuk ds tSo&vdkcZfud ladjksa (bio-inorganic hybrids) dk fuekZ.k laHko gSA bl izfØ;k ds fy;s 

fuEukuqlkj uhfrdkS'ky (strategy)  iz;qä gksrs gSa% 

(i)  lkWy&tsy izfof/k (sol-gel process) : bl izfof/k esa izkdf̀rd ;k la'ysf"kr vdkcZfud ?kVd dkcZfud ?kVdksa ds 

fy;s vkfrFks; (host) dk dk;Z djrs gSaA vdkcZfud ,oa dkcZfud ?kVdksa ds lkFk ,dyd ¼monomer) fefJr 

dj cgqyhdj.k djus ls izkIr vkO;wg (matrix) nksuksa ?kVdksa dks vkc) dj ysrk gSA  

(ii)  dkcZfud ?kVdksa dk 2D Bksl ijrksa vFkok 3D-uSuks ;k ehlksa ljU/kz lajpukvksa esa varfuZos'ku (intercalation). 

bl izfof/k esa vfrfFk ¼dkcZfud ?kVd½ ,oa vkfrFks; ¼vdkcZfud ?kVd½ dk vkcU/ku fuEukafdr cyksa ls gks ldrk 

gS% 

(a)  fLFkj fo|qr vkd"kZ.k cy (electrostatic forces)   

(b)  gkbMªkstu vkcU/k ,oa ty lsrq (hydrogen bonds and water bridges)   

(c)  vk;u&f}/kqzo lgla;kstd cy (ion-dipole covalent force)   

(d)  izksVku ,oa bysDVªkWu LFkkukUrj.k (proton and electron transfer)   

(e)  ok.Mjoky cy (van der Waal forces)   

(iii)  dkcZfud ?kVdksa dk dyejksi.k (grafting of organic components) : vdkcZfud Bkslksa ij lgla;kstd vkcU/kksa 

}kjk dkcZfud ?kVdksa dk dk;Z'k% O;oLFkkiu (functionalization)  

 

fp= 1% tSo&vdkcZfud ladjksa ds fuekZ.k dh ;kstukc) izLrqfr (v) lkWy&tsy izfof/k }kjk vkO;wg vkc)u ¼entrapment in 

matrices generated by sol-gel process)] (c) dkcZfud ?kVdksa dk 2D Bksl ijrksa vFkok 3D-uSuks ;k ehlksa ljU/kz lajpukvksa 
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(i)  jä LraHku (Haemostatics)

(ii) iznkg vFkkZr~ lwtu vkSj tyu (Inflammation)

(iii)  izpqjksn~Hkou ;k izlj.k (Proliferation) 

6 

 

 

fp= 2% Ropk ds ?kko Hkjus ds ;kstukc) izLrqfr % iznkg, izlj.k, iqu% izfr#i.k 

 

 ?kko Hkjus dh izfØ;k esa ?kko dks <aduk vko';d gS] rkfd {kfr ,oa laØe.k ds [krjs dks de fd;k tk lds] 

Ård dh v[k.Mrk (integrity) dh iquLFkkZiuk dks c<+kok fn;k tk lds] vU;Fkk ?kko ij lw{ethfo;ksa dh vusd iztkfr;ksa 

dh la[;k esa csrgk'kk òf) gks ldrh gSA 48 ?kaVs esa Ropk ds izfr xzke ij 1 vjc lw{ethoh iui ldrs gSaA lw{ethfo;ksa 

dh dkWyksuh ds fuekZ.k ls ØkWfud (chronic) ?kko cu tkrs gSaA e/kqesgxzLr jksfx;ksa  (diabetic patients) ds iSjksa ds 

vYlj] nckoxzLr vYlj ,oa iSjksa dh f'kjkvksa ds vYlj (venous leg ulcer) blh Js.kh esa vkrs gSaA  

 cqjh rjg ls ?kk;y O;fä;ksa dh eR̀;q dk ,d izeq[k dkj.k izkFkfed mipkj ds vHkko esa vfr'k; jälzko 

(hemorrhage) gksrk gSA vLirky iwoZ fpfdRlk esa lkekU;r% jä jksdus ds fy;s iêh cka/kuk (gauze bandage), ncko 

ds lkFk iêh cka/kuk (pressure bandage) 'kkfey gSaA jä lzko dks jksdus ds fy;s ubZ rduhd ,oa uohu midj.k 

fodflr fd;s tk jgs gSaA Qkbfczu iêh (fibrin dressing) jä lzko dks jksdus ds fy;s Vkads (stitches) yxkus ds leku 

izHkkodkjh gS] fdUrq blesa jksxksa ds laØe.k (infection)  dk mPp [krjk 'kkfey gS] D;ksafd ekuoh; lzksr ls izkIr jä ds 

?kVd (blood components) mi;ksx esa yk;s tkrs gSaA ?kkoksa dh ejge&iêh ds fy;s mi;ksx esa yk;s tkus okys inkFkZ esa 

fuEufyf[kr xq.k gksus pkfg;s& 

(i)  vkjkenk;d] vfo"kkDr (non-toxic)] vuvyftZd (non-allergenic) gks] 

(ii)  ?kko ij fpids ughaa] 

(iii)  nokb;ksa ds lkFk lqlaxr (compatible) gks] 

(iv)  lqfLFkj gks vFkkZr~ ?kko esa ?kqy u tk;sa] 

 fp= 2% Ropk ds ?kko Hkjus ds ;kstukc) izLrqfr % iznkg] izlj.k] iqu% izfr#i.k

 ?kko Hkjus dh izfØ;k esa ?kko dks <aduk 
vko';d gS] rkfd {kfr ,oa laØe.k ds [krjs dks 
de fd;k tk lds] Ård dh v[k.Mrk (integrity) 
dh iquLFkkZiuk dks c<+kok fn;k tk lds] vU;Fkk 
?kko ij lw{ethfo;ksa dh vusd iztkfr;ksa dh la[;k 
esa csrgk'kk o`f) gks ldrh gSA 48 ?kaVs esa Ropk 
ds izfr xzke ij 1 vjc lw{ethoh iui ldrs 
gSaA lw{ethfo;ksa dh dkWyksuh ds fuekZ.k ls ØkWfud 
(chronic) ?kko cu tkrs gSaA e/kqesgxzLr jksfx;ksa  
(diabetic patients) ds iSjksa ds vYlj] nckoxzLr 
vYlj ,oa iSjksa dh f'kjkvksa ds vYlj (venous leg 
ulcer) blh Js.kh esa vkrs gSaA  

 cqjh rjg ls ?kk;y O;fä;ksa dh e`R;q dk 
,d izeq[k dkj.k izkFkfed mipkj ds vHkko esa 
vfr'k; jälzko (hemorrhage) gksrk gSA vLirky 
iwoZ fpfdRlk esa lkekU;r% jä jksdus ds fy;s iêh 
cka/kuk (gauze bandage), ncko ds lkFk iêh  
cka/kuk (pressure bandage) 'kkfey gSaA jä lzko 
dks jksdus ds fy;s ubZ rduhd ,oa uohu midj.k 
fodflr fd;s tk jgs gSaA Qkbfczu iêh (fibrin 
dressing) jä lzko dks jksdus ds fy;s Vkads 
(stitches) yxkus ds leku izHkkodkjh gS] fdUrq 
blesa jksxksa ds laØe.k (infection)  dk mPp [krjk 
'kkfey gS] D;ksafd ekuoh; lzksr ls izkIr jä ds 
?kVd (blood components) mi;ksx esa yk;s tkrs 

eksuk ejdke vkSj vatfy cktis;h] ÞtSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksxß
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gSaA ?kkoksa dh ejge&iêh ds fy;s mi;ksx esa yk;s 
tkus okys inkFkZ esa fuEufyf[kr xq.k gksus pkfg;s& 

(i)  vkjkenk;d] vfo"kkDr (non-toxic)] 
vuvyftZd (non-allergenic) gks] 

(ii) ?kko ij fpids ughaa] 

(iii) nokb;ksa ds lkFk lqlaxr (compatible) gks] 

(iv) lqfLFkj gks vFkkZr~ ?kko esa ?kqy u tk;sa] 

(v) xSlksa ds vknku&iznku esa ck/kd u gks] 

(vi) ?kko dh lrg ij i;kZIr vknzZ okrkoj.k 
cuk;s j[ks] 

(vii) vfrfjä cfglzko (exudates) dks lks[k ys] 

(viii) ?kko Hkjus dh fdlh Hkh izfØ;k esa O;o/kku u 
mRié djs] 

(ix) lqxerk ls miyC/k ,sls tSo inkFkZ ls 
cuk;k tk lds] ftlesa izfrlw{etSfod 
(antimicrobial) xq.k gksa rFkk U;wure 
izlaLdj.k (minimal processing) dh 
vko';drk gksA   

izk;: Ropk ds ?kko Bhd gksus ds ckn fpUg 
(scar) NksM+ nsrs gSa rFkk ml LFkku dh Ropk iqu% 
iw.kZ #is.k lfØ; ugha gks ikrh gSA vr,o vusd 
izdkj dh Ropk izR;kjksi.k (skin graft) fof/k;ksa dk 
mi;ksx fd;k tk jgk gS] rkfd ?kko ds LFkku ij 
Ropk fcuk fdlh fpUg ds iqu#n~Hkfor (regenerate) 
gks ldsA ijUrq Ropk xzk¶V djus ds fy, Ropk 
iznkrk LFky (donor sites) vR;ar lhfer gksrs gSa 
;k #X.k gksrs gSaA blds vfrfjä izfØ;k ihM+knk;d 
(painful) gS vkSj laØe.k dh vk'kadk cuh jgrh 
gSA laiw.kZ izfØ;k Ropk xzk¶V inkFkZ vf/kjksi.k 
LFky (grafted site) dh dksf'kdkvksa ,oa Årdks 
}kjk fufeZr i;kZoj.k ds lkFk izfrfØ;k ij fuHkZj 
djrh gSA xzk¶V fd;s inkFkZ ij estcku dksf'kdkvksa 
ds foLrkj.k ,oa foHksnhdj.k (proliferation and 

differentiation) dks izJ; (support) feyuk 
pkfg;sA vr% bl leL;kvksa ds lQy funku gsrq 
Ård vfHk;kaf=dh (tissue engineering) izfof/k;ksa 
dk vuqla/kku fd;k tk jgk gSA 

bl ifjizs{; esa Ropk ds iqutZuu (regeneration 
of skin) gsrq fdlh tSo inkFkZ ¼mnkgj.kkFkZ 
&ikWyhlSdsjkbM½ dh fQYe ;k gkbMªkstsy ij 
o`f)dkjd (growth factor) ,oa thok.kqjks/kh  
(antibacterial) vkS"kf/k;ksa ds }kjk vartZfur 
(endogeneons) ;k cfgtZfur (exogeneous) 
dksf'kdkvksa dks o`f) gsrq mÙksftr (stimulate) 
fd;k tkrk gSA bl izdkj dh Mªsflax esa de ewY; 
ds izkd`frd tSolaxr inkFkks± dk mi;ksx fd;k 
tkrk gS] tks izfrlw{ethoh (antimicrobial) izd`fr 
ds gksrs gS rFkk jksxh }kjk lgu fd;s tk ldrs gksaA  

foLr`r Js.kh dh ejge ifê;k¡W (wound 
dressing) O;kolkf;d :i ls miyC/k gSaA buesa 
la'ysf"kr ,oa izkd`frd inkFkks± dk feJ.k gksrk 
gS] tSls&ikWyhesEl (polymems) ikWyhlSdsjkbM] 
tSls&LVkpZ ls cus gq, vk;ksMkslkClZ (iodosorbs)A  
?kko Hkjuk ,d tfVy izfØ;k gS] vr% fHké&fHké 
izdkj ds ?kkoksa (wounds) dh fpfdRlk gsrq fHké 
izdkj dh ejge iêh vko';d gksrh gS A 

fdlh Hkh inkFkZ ds ?kko iêh ;k izysi (wound 
dressing) tSls mi;ksx ds fy;s mlds fuEufyf[kr 
xq.kksa dk ewY;kadu vko';d gksrk gS& (i) lajpuk 
(ii) tyLusgh ,oa ty'kks"k.k xq.k (iii) ty ok"i ds 
ikjxeu (water vapour permeation) dk osx ,oa 
vkDlhtu ikjxeu (oxygen permeation) (iv) 
rU;rk ,oa ruu lkeF;Z (elasticity and tensile 
strength), (v) cSDVhfj;k izfrjks/kd {kerk (vi) 
vkS"kf/k ekspu lfØ;rk (drug release activity) 
(vii) fo"kkDrrk (cytotoxicity)A bu ewyHkwr 
ijh{k.kksa ds mijkUr ,d vkn'kZ ?kko izysi ds fy;s 
fuEufyf[kr y{k.k vko';d gS% 
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(a) laØe.k gsrq izfrjks/kd {kerk  (barrier 
against infection) 

(b) jä ds LokHkkfod FkDdk teko dks izksRlkfgr 
djuk  (encourages Natural blood 
clotting) 

(c) raf=dk fljksa dks vo#) dj nnZ dks ?kVkuk  
(blocks nerve endings to reduce pain) 

(d) {kfrxzLr Ård ls fudyus okys rjy inkFkks± 
dk vo'kks"k.k djuk (absorbs fluids from 
inflammation) 

(e) Årdksa dks o`f) gsrq vk/kkj iznku djuk 
(provides scaffold for cell growth)

(f) raf=dk Årdksa dks etcwrh nsuk  
(Strengthens new nerve tissue)

(g) ?kko ds fpUgksa dk U;wuhdj.k (minimization 
of scarring)   

?kko fpfdRlk esa tSo vuqd`fr (Biomimmetics 
in wound healing)

'kY; fØ;k ds mijkUr Årdksa ds phjs ds 
vkjksX; (healing) dks izsfjr djus ds fy;s Vk¡ds 
yxk;s tkrs gSaA bl izfØ;k esa le; yxus ds lkFk 
gh mRd`"V dkS'ky (delicate skill) dh vko';drk 
gksrh gSA Vk¡ds yxkus dh izfØ;k esa Årdksa dks 
{kfr Hkh igq¡p ldrh gSa rFkk izfrj{kk izfrfØ;k 
(immune response) dks Hkh Vkyk ugha tk ldrk 
gSA vr% Vk¡dksa dh rqyuk esa Ård xksan (tissue 
adhesive) ,oa fpfdRldh; lhysUV (medical 
sealants) vf/kd mi;ksxh gSaA orZeku esa la'ysf"kr 
Ård xksan (synthetic tissue adhesive) ds :i 
esa lk;uks,Øk;ysV ,oa fjlkflZukWy@QkesZfYMgkbM 
jsft+u mi;ksx fd;s tkrs gSaA buesa tyh; okrkoj.k 
esa Hkh fpidus dh i;kZIr {kerk gksrh gS] fdUrq 
fo"kkDr (cytotoxic) gks ldrs gSaA lkFk gh lao/kZu  

(curing) ds le; xeZ gksus ds dkj.k gkfu igq¡pk 
ldrs gSaA izksVhu vk/kkfjr xksan ¼Qkbfczu ,oa 
ftysfVu½ esa ;|fi mÙke tSo laxfr gksrh gS] fdUrq 
vknzZ ifjfLFkfr esa budh fpidus dh {kerk de gks 
tkrh gSA  

orZeku esa iz;qDr tSo xksanksa ls lacaf/kr 
leL;kvksa dk V~;wfudsV ¼leqnzhtho½ ds ?kko Hkjus 
dh izfØ;k dks le>dj fudkyk tk jgk gSA 
V~;wfudsVksa dk 'kjhj dop (tunic) n`<+ gksrk gS 
,oa cgq/kk ikjHkklh  (translucent) gksrk gSA ;g 
eq[;r% josnkj lsY;wykst uSuksjs'kksa  (crystalline 
cellulose nanofibres) ,oa izksVhu dk cuk gksrk 
gSS] ;g V~;wfuflu (tunicin) dgykrk gSA buds 
vfrfjä V~;fuØkse ¼isIVkbM½] 3] 4&MkbgkbMªkDlh 
Qsfuy ,ysukbu (DOPA) ds lkFk dSVssdkWy rFkk 
3]4]5&VªkbgkbMªkDlh Qsfuy ,ysukbu (TOPA) ds 
lkFk ikbjksxSyky ls cus gksrs gSaA V~;wfuflu V~;wfud 
dks lacy iznku djrk gSA TOPA dk ik;jksxSyky 
lewg fpidus dh fØ;k esa eq[; Hkwfedk fuHkkrk gSA 
leqnzh ty ds pH 8.2 ij ik;jksxSyky vkDlhd`r 
gksdj V~;wfuflu] TOPA  ,oa izksVhu ds lkFk lg 
la;kstd ca/k cukrk gSA ik;jksxSyky V~;wfudsV 
ds jä esa mifLFkr oSusfM;e ds lkFk Hkh f=d 
ladqy (triple complex) cukrk gSA[6] oSKkfudksa 
us V~;wfudsVksa dh ?kko Hkjus dh izfØ;k ds vuqdj.k 
ls gkbMªkstsy ,Mgsflo cuk;s gSaA mUgksaus dkbfVu 
ds uSuksQkbcj ,oa xSfyd vEy ¼ik;jksxSyky vEy½ 
ls dEiksftV cuk;kA uSuksQkbczl lajpuk ,oa 
ik;jksxSyky lewg ds }kjk cus f=;d ca/k (cross 
links) ds dkj.k vknzZ voLFkk esa Hkh gkbMªkstsy 
?kqyrk ugha gSA V~;wfudsV dh vuqd`fr ij vk/kkfjr 
;g xksan vknzZ Ropk Årdksa ij vklkuh ls fpidrk 
gSA bldh ;g {kerk Qkbfczu xksan ,oa ely&35 
vuqd`r xksan (mussel-35 mimmetic adhesive) 
ls csgrj gksrh gSA

eksuk ejdke vkSj vatfy cktis;h] ÞtSo vuqd`r ,oa tSo izsfjr f>fYy;ksa dk ?kkoksa dh fpfdRlk esa mi;ksxß
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fu"d"kZ% 

fpfdRlk ds inkFkksZa ds :i esa cgqr cMh 
ek=k esa IykfLVd dk mi;ksx gksrk gS] tks dpjs 
ds #i Qasd fn;k tkrk gSA mi;ksx ds mijkUr 
vtSovi?kV~; IykfLVd (non-biodegradable 
plastic) dk fu"iknu (disposal)  ,d fo'oO;kih 
leL;k gS] vr% tSo cgqydksa ls tSo ladj ,oa tSo 
vuqd`r inkFkksZa dk la'ys"k.k ,oa O;kid mi;ksx 
i;kZoj.k laj{k.k ds fy;s ,d Js"B fodYi gSa  rFkk 
?kkoksa dh fpfdRlk esa vR;ar mi;ksxh  gSA
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flj dh xEHkhj pksV ds ckn O;fä esa gksus okys laKkukRed ,oa 
O;ogkjkRed ifjorZuksa ij ea=ksa dh lqfu;ksftr iqujko`fr ds çHkko dk 

v/;;u & ,d Hkfo";ksUeq[kh mikxe

Study of the Effects of structured Repetitive delivery of Mantras on the 
Cognitive and Behavioral changes in an Individual after Traumatic Brain 

Injury: A futuristic approach
vt; pkS/kjh1]v'kksd dqekj1*   Ajay Choudhary 1, Ashok Kumar1*

1raf=dk 'kY;fpfdRlk foHkkx] vVy fcgkjh oktis;h vk;qfoZKku laLFkku ,oa M‚- jke euksgj yksfg;k 
vLirky] ubZ fnYyh&110001

ajay7.choudhary@gmail.com, ashujinagal12@gmail.com

lkjka'k %

laL—r 'kCn *ea=* dk vFkZ gS] ,d ,slh ifo= vfHkO;fä]peRdkfjd /ofu ;k dksbZ v{kj] 'kCn  
/ofuxzke];k 'kCnksa dk lewg tks euksoSKkfud ,oa vk/;kfRed 'kfä ls ifjiw.kZ gksA ea=ksa ds mPpkj.k ls 
gksus okyh bl çHkko'kkyh /ofu dk] O;fä dh ekufld] 'kkjhfjd vkSj euksoSKkfud psruk ij vn~Hkqr 
çHkko iM+rk gSA

bl {ks= esa fd, x, fofHkUu vuqla/kku bl ckr dh iqf"V djrs gSa fd ea=ksa ds mPpkj.k ls gksus okys 
/ofu&daiu vkSj buesa ç;qä 'kCnksa ds vFkZ dk jksxh dh laKkukRed fØ;k'khyrk] volkn] pksV yxus ds 
dkj.k gksus okys ruko laca/kh fodkj] O;ogkjkRed fØ;kfof/k] ekufld fLFkfr vkSj vk/;kfRed gko&Hkko 
ij xgjk çHkko iM+rk gSA ;gh dkj.k gS fd bl çHkko'kkyh çfØ;k ds çfr tSls&tSls gekjk fo'okl vkSj 
le> c<+rh tk,xh ge ekuo 'kjhj vkSj vkRek dks çHkkfor djus okyh bl çkphu i)fr dks uSnkfud 
mipkj ds {ks= esa vkSj vf/kd çHkkoh :i ls viukus esa leFkZ gks tk,¡xsA

Abstract

Mantra means a sacred utterance, numinous sound, or a syllable, word, phonemes, or 
group of words believed by some to have psychological and spiritual power in Sanskrit. The 
specific grouping of these powerful sound vibrations of the syllables of Mantra has an impact 
on the mental, physical and psychic consciousness.

Research supports the idea that mantra may have benefits through the sound vibration 
and meaning of the words and plays a role in improving cognitive function, depression, Post 
Traumatic Stress Disorder symptoms, cognitive function, mood, and spiritual well-being. As 
our understanding of this powerful modality deepens and grows, we may well find additional 
clinical applications further ways in which this ancient practice can strengthen and heal the 
human body and mind.

ç;qä 'kCnkoyh % ,evkjvkbZ % pqacdh; vuqukn besftax;] ,evkjih % eU=e nksgjko dk;ZØe

Key Words : fMRI : Functional magnetic resonance imaging, MRP : Mantram Repetitive 
Programme.



48

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ % 17] la;qDrkad 2019

çLrkouk

flj esa xEHkhj pksV yxus ij O;fä dh 
laKkukRed {kerk ¼lkspus le>us dh 'kfä½ esa 
deh vk tkrh gS ftlds ifj.kke Lo:i mls fdlh 
Hkh dke esa /;ku yxkus] mls lh[kus vkSj ;kn j[kus 
esa ijs'kkuh gksrh gS vkSj mls fnup;kZ laca/kh lkekU; 
'kkjhfjd fØ;kdyki djus esa Hkh dfBukbZ gksrh 
gSA laKkukRed fodkj ls xzflr O;fä dks lkekU; 
lkekftd ,oa ikfjokfjd thou ;kiu Hkh dfBu gks 
tkrk gSA gkykafd] flj dh xEHkhj pksV okys jksfx;ksa 
esa ;s ijs'kkfu;k¡ FkksM+s le; ds fy, gh gksrh gS] 
fdUrq] dqN jksfx;ksa esa ;s fnDdrsa yEcs le; rd 
jg ldrh gS [1]A 

ea=ksa dk O;fä ij fofHkUu :iksa esa vHkwriwoZ çHkko 
iM+rk gS ftuesa 'kkjhfjd] laKkukRed] HkkoukRed 
vkSj vk/;kfRed çHkko egRoiw.kZ gSaA ea=ksPpkj.k ds 
nkSjku O;fä ds efLr"d esa gksus okys ifjorZuksa 
dks ekik x;k vkSj ,e vkj vkbZ (MRI) ;a= ds 
la;qä vk¡dM+ksa dk v/;;u djus ij ik;k x;k 
fd ea= ekuo efLr"d ds fy, mRçsjd dk dke 
djrs gSaA ;s efLr"d ds ¶jUVy yksc ,oa çhÝaVy 
d‚VsZDl ¼frontal lobe and pre frontal cortex½ dks 
fØ;k'khy djrs gSa tks fdlh oLrq ;k ckr ij /;ku 
nsus ds fy, ç;qä gksrk gSA efLr"d ds bu Hkkxksa esa 
eksVj daVªksy usVodZ] çh eksVj ,oa lIyhesaVªh eksVj 
dksfVZlsl ¼motor cortices½ ds lkFk&lkFk I;wVkeu 
¼Putamen½ Hkh 'kkfey gS [2]A

fp= & ea=ksPpkj.k ls efLr"d dk fØ;k'khy gqvk 
¶jUVy yksc ,oa çhÝaVy d‚VsZDl Hkkx

ea= efLr"d ds ofuZd ,fj;k dks Hkh fØ;k'khy 
djrs gSa tks O;fä ds cksyus dh fØ;k ls lacaf/kr 
gksrk gSA tc ys¶V¶jUVy yksc ¼/ofu vkSj Hkk"kk 
dks le>us dh çfØ;k ls lacaf/kr Hkkx½] flj dh 
xEHkhj pksV ds dkj.k vfØ;k'khy gks tkrk gS] rks 
ea= bldks fØ;k'khy djus esa egRoiw.kZ Hkwfedk 
fuHkkrs gSa] pw¡fd eU= /;ku dsfUær djus esa vR;Ur 
çHkkodkjh gksrs gSaA buesa O;fä ds udkjkRed ;k 
vlaxr fopkjksa dks jksdus rFkk ekufld ruko dks 
de djus dh vykSfdd 'kfä gksrh gS [3]A

blfy, flj dh xEHkhj pksV ds ckn jksxh esa 
gksus okys raf=dk laca/kh fodkjksa tSls ;knnk'r de 
gks tkuk] viuh fnup;kZ laca/kh lkekU; dk;Z u 
dj ikuk vkSj O;ogkj laca/kh ifjorZu tSls volkn] 
mnklh] fujk'kk vkfn ij ea=ksa dh O;ofLFkr iqujko`fÙk 
dk vR;Ur ldkjkRed çHkko iM+rk gSA

flj dh xEHkhj pksV ls ihfM+r jksfx;ksa esa 
eU=ksPpkj.k ds ykHk &

iwoZ lSfudksa lfgr fofHkUu oxksaZ ds yksxksa ij 
ea=ksa ds çHkko dk v/;;u fd;k x;kA osVju 
,MfefuLVªs'ku gsYFkds;j flLVe esa lewg vk/kkfjr 
ea= iqujko`fr dk;ZØe ¼,e vkj ih½ ds vUrxZr 
ea=ksa dk ç;ksx fd, tkus laca/kh dbZ v/;;uksa ij 
fjiksVZ çdkf'kr gks pqdh gSA ea= iqujko`fr dk;ZØe 
¼,e vkj ih½ ds vUrxZr Hkkxhnkjksa dks fodYi fn;k 
tkrk gS fd og viuh ilan ds eU= lewg] fo'ks"k 
:i ls vk/;kfRed ijEijkxr ea=ksa dk p;u djsaA 
flj dh xEHkhj pksV ls ihfM+r jksfx;ksa ds mipkj 
esa tc ea=ksPpkj dks 'kkfey fd;k x;k rks ik;k 
x;k fd lkekU; ijEijkxr mipkj fn, tkus okys 
jksfx;ksa dh rqyuk esa mu yksxksa esa flj dh xEHkhj 
pksV ds ckn gksus okys ruko laca/kh fodkjksa tSls 
volkn] ekufld LokLF; Lrj vkSj vk/;kfRed 
gko&Hkko esa csgrj ldkjkRed ifj.kke lkeus vk,] 
ftUgsa ikjEifjd mipkj ds lkFk&lkFk eU=ksipkj 
fn;k x;k [4]A ,evkjih esa Hkkx ysus okys ofj"B 
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ukxfjdksa esa vfuæk dh leL;k esa lq/kkj ns[kk x;k 
[5]A ,evkjih osVju ,MfefuLVªs'ku LVkQ ds fy, 
Hkh dkQh ykHknk;d fl) gqbZA rukodkjh ?kVukvksa 
ds dkj.k gksus okyh FkdkoV vkSj ekufld ruko dks 
de djus esa Hkh ea=ksPpkj.k dk dkQh ldkjkRed 
çHkko ns[kk x;k gS [6]A

fdlh ea= dk 15&20 feuV jkstkuk pkj lIrkg 
rd çfrfnu mPpkj.k / Jo.k djus ls O;fä dh 
euksn'kk esa lq/kkj gksus ds lkFk&lkFk ruko] fpUrk] 
ekufld v'kkfUr tSlh ijs'kkfu;ksa esa Hkh dkQh deh 
ns[kh xbZA ekufld jksx ls ihfM+r jksfx;ksa ds ifjokj 
ds lnL;ksa ij Hkh eU=ksa ds çHkko dk v/;;u fd;k 
x;k vkSj ik;k x;k fd ekufld jksx ls ihfM+r jksfx;ksa 
dh ns[kHkky djus okys ifjtuksa ij Hkh eU=ksa dk 
dkQh ldkjkRed çHkko gksrk gS [7]A bu vuqla/kku  
v/;;uksa esa ti  fØ;k ,oa ,d çdkj ds eU= 
vk/kkfjr dqUMfyuh /;ku] ds çHkkoksa dk v/;;u 
fd;k x;kA ti  fØ;k esa fdlh  ea= dk ckj&ckj 
mPpkj.k djuk] 'kkjhfjd eqæk,¡ ¼tSls çR;sd vaxqfy 
ls vaxwBs dks Li'kZ djuk½ vkSj ekufld n'kZu djuk 
tSlh fØ;k,¡ 'kkfey gksrh gSA v/;;u djus ij 

ik;k x;k fd ekufld jksx ls ihfM+r O;fä dh 
ns[kHkky djus okys ifjokj ds ftu lnL;ksa us çfr 
fnu 12 feuV/ 12 ti 8 lIrkg rd ti  fØ;k dk 
vH;kl fd;k] muesa ekufld volkn dks nwj djus 
ds fy,] foJkafrdkjh laxhr lquus okys lnL;ksa dh 
rqyuk esa] ekufld volkn laca/kh leL;k esa T;knk 
lq/kkj gksus ds lkFk&lkFk mudk ekufld LokLF; 
Hkh csgrj gqvk [8]A

efLr"d dks fØ;k'khy djus ds fy, ea=ksPpkj.k 
dk ç;ksx dkQh dkjxj fl) gks jgk gSA ;g ns[kus 
esa vk;k gS fd ea=ks dk mPpkj.k djus ds nkSjku 
fudyus okyh /ofu ls dku ds pkjksa vksj dEiu 
eglwl gksrk gS [9]A ,slk çrhr gksrk gS fd ;g 
/ofu dEiu osxl uoZ dh v‚fjdqyj czkap }kjk 
lapfjr gksrk gSA bl laca/k esa fd, x, v/;;u ls 
irk yxk fd ea=ksPpkj.k ls efLr"d dk fyfEcd 
Hkkx fØ;k'khy gqvk vkSj blh çdkj dh fØ;k'khyrk 
U;wjks gseksMk;u‚fed dksfjysV~l] fyfEcd czsu jhtal] 
,sfexMSyk] fgiksdSEil] iSjkfgIiksdSEiy xk;jl] 
bUlqyk] v‚jfcVksÝaVy ,oa ,aVhfj;j flaxqysV 
dksfVZlsl ,oa FkSykel esa Hkh ns[kh xbZ [10]A
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bl laca/k esa 8f ,e vkj vkbZ ¼8fMRI½ 
;a= ¼,evkjvkbZ LdSu esa csgn 'kfä'kkyh pqacd] 
jsfM;ks rjaxksa vkSj daI;wVj dk ç;ksx fd;k tkrk 
gS] ftldh enn ls 'kjhj ds van:uh fgLlksa dh 
tkudkjh dks foLr`r rLohjksa ls n'kkZ;k tkrk gSA½ 
ds lkFk fd, x, ,d vuqla/kku v/;;u ls ;g 
fu"d"kZ fudkyk x;k fd efLr"d ds vfØ;k'khy 
jgus dh rqyuk esa tc efLr"d ea=ksPpkj.k ds 

nkSjku fØ;k'khy gqvk rks v‚jfcVksÝaVy ds nksuksa 
vksj ,sUVhfj;j flaxqysV] iSjkfgIiksdSEiy xk;jh] 
FkSySeh vkSj fgIiksdSEih esa fØ;k'khyrk ns[kh xbZA 
ea=ks dk mPpkj.k djus ls FkSySeh vkSj fyfEcd 
lajpuk ,aVhfj;j flaxqyse] fgIiksdSEih] bu~lqyk 
vkSj iSjkfgIiksdSEih esa fØ;k'khyrk uksV dh xbZ A 
tcfd vU; /ofu;ksa dh fLFkfr esa bu Hkkxksa esa dksbZ 
fØ;k'khyrk ugha gqbZ [11]A

 (A) FkSySeh vkSj fyfEcd lajpuk ,aVhfj;j flaxqyse (B) fgIiksdSEih (C) bu~lqyk (D) vkSj 
iSjkfgIiksdSEih (E) esa uksV dh xbZ fØ;k'khyrk A tcfd nwljh /ofu dh fu;af=r fLFkfr esa bu Hkkxksa esa 
dksbZ fØ;k'khyrk ugha gqbZ (F) nh xbZ rkfydk esa jaxhu ykbu fØ;k'khyrk Ldksj dks çnf'kZr djrh gSA
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bl {ks= esa fd, x, vuqla/kku bl ckr dh 
iqf"V djrs gSa fd ea= vk/kkfjr /;ku fØ;k ls O;fä 
dk bE;wu flLVe Hkh csgrj gksrk gSA laKkukRed 
{kerk dh deh okys O;fä;ksa ij laKkukRed fØ;k 
ds çHkko dk ewY;kadu djus ds fy, LVSaMMZ eSeksjh 
,UgkalesaV Vªsfuax çksxzke ds lkFk dhrZu fØ;k dh 
rqyuk dh xbZA ;|fi nksuksa dh mipkj fof/k esa 
O;fä dh  ;knnk'r esa i;kZIr lq/kkj ik;k x;k] 
fdUrq dsoy dhrZu fØ;k esa O;fä dh dke djus 
dh {kerk esa ¼O;ogkj dks fu;fU=r djus ds fy, 
ekufld çfØ;k½ esa i;kZIr lq/kkj ns[kk x;k gS [12]A  
vr% dgk tk ldrk gS fd laKkukRed {kerk esa 
deh ds mipkjkFkZ de ls de ekud mipkj fof/k 
ds leku gh ea= vk/kkfjr /;ku fØ;k çHkko'kkyh 
gksrh gSA

ea=ksa dk eSdsfute % eU=e~ iqujko`fr dk;ZØe 
¼,e vkj ih½ jksxksipkj dh ,d ,slh ç.kkyh gS 
ftlesa eq[;r% rhu çdkj dh fØ;k,¡ 'kkfey gksrh 
gS ¼d½ eU=ksa dks ckj & ckj nksgjkuk ¼[k½ /khjs&/khjs  
eU=ksPpkj.k djuk ¼x½ ,d fcUnq ¼oLrq/LFkku½ ij 
/;ku dsfUær djukA ea= ,d ,slh vfHkO;fä gS 
ftls bl ç.kkyh ds tUenkrk ,dukFk bZ'oju 
¼2013, www.easwaran.org½ }kjk çkFkfedrk nh 
xbZA ea= ,d Lo;a p;fur ikou 'kCn ;k 'kCn 
lewg gksrk gS ftldk O;fä iwjs fnu eu gh eu 
tki djrk gS ¼ckj&ckj nksgjkrk gS½ rkfd og 
vius efLr"d esa vkus okys vokafNr fopkjksa ls 
nwj eU=ksaPpkj.k esa viuk /;ku dsfUær dj ldsA 
eU=ksa dk /kheh vkokt esa mPpkj.k djus ls eu 
dh ,dkxzrk c<+rh gS] /khesa i<+us ls rkRi;Z gS 
eU=ksPpkj.k esa /;ku dsfUær djukA eU=ksPpkj.k 
ds le; eu dks fdlh ,d fcUnq ij dsfUær fd;k 
tkrk gS rkfd eu vyx&vyx fo"k;ksa esa u HkVdsA 
fofHkUu çdkj ds jksfx;ksa ij fd, x, ,e vkj ih 
vuqla/kkuksa ls irk pyrk gS fd eU=ksPpkj.k dk 
O;fä dh LokLF; laca/kh leL;kvksa ij ldkjkRed 
çHkko iM+rk gS tSls ekufld ruko de gksrk gS 
vkSj thou 'kSyh esa lq/kkj gksrk gS [13]A 

,e vkj ih ij fd, x, vuqla/kkuksa v/;;uksa 
ls bl ckr dh iqf"V gksrh gS fd eU=ksPpkj.k ofj"B 
ukxfjdksa esa] ekufld ruko dks de djus] mudh 
thou 'kSyh esa lq/kkj ykus vkSj vk/;kfRed fØ;k esa 
dkQh dkjxj fl) gksrk gSA ,e vkj ih  ekufld 
ruko ,oa Fkdku dks nwj djus dk ,d mÙke  
lk/ku gS [14]A ;g ç.kkyh ekufld ruko ds çfr 
O;fä dh çfrfØ;k vkSj fdlh rukoiw.kZ fLFkfr esa 
bl ruko dks >syus dh O;fä fo'ks"k dh {kerk 
dks çnf'kZr djrh gSA ,e vkj ih ds vH;kl }kjk 
O;fä fdlh Hkh rukoiw.kZ fLFkfr dk csgrj rjhds 
ls lkeuk djus esa leFkZ gks ldrk gSA 

czsu besftax v/;;u ls Hkh irk pyrk gS fd 
fdlh Hkh 'kCn ;k eU= vkfn dks ckj&ckj cksyus 
ls ekufld 'kkfUr feyrh gS [15]A buds mPpkj.k 
ls efLr"d esa udkjkRed fopkj ugha vkrs vkSj 
ekufld Fkdku nwj gksrh gSA eU=ksa ds ckj&ckj ,oa 
/khes&/khes mPpkj.k djus ls euksoSKkfud vk/kkj ij 
'kkfUr ,oa larqf"V eglwl gksrh gS [16]A ,e vkj ih 
ds rhuksa pj.kksa dk fujUrj vH;kl djus ls efLr"d 
ds U;wjy usVodZ fØ;k'khy gksrs gSa ftuls eu dh 
,dkxzrk c<+rh gSA

fo'ys"k.k %

ea= tki ds vH;kl ds nkSjku] ekyk ds ,d lkS 
vkB eudksa dks ,d Hkko ¼gkFk eqæk½ dh vko';drk 
gksrh gS vkSj ;g eqæk efLr"d dh rjaxksa dks ,d 
U;wjksy‚ftdy pØ esa cukrh gS tks eu dks lrdZ 
vkSj lfØ; :i esa ykrh gSA ea= ti ds ihNs dk 
foKku /ofu ÅtkZ dh rjg gSA tks ea=ksa ds fofHkUu 
flyscYl }kjk fu;fer :i ls cukdj lkeatL; 
cuk;k tk jgk gS] tks ,d ,slh ÅtkZ cukrk gS 
ftls dsoy ea=ksa dh 'kfä ds :i esa le>k tk 
ldrk gSA

ea=ksa ds tki dh ,d O;ofLFkr y; vH;kldrkZ 
ds lksp iSVuZ dks lfØ; djrh gS vkSj jksxh dh 
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laKkukRed fØ;k'khyrk] volkn] pksV yxus ds 
dkj.k gksus okys ruko laca/kh fodkj] O;ogkjkRed 
fØ;kfof/k] ekufld fLFkfr vkSj vk/;kfRed 
gko&Hkko ij xgjk çHkko Mkyrh gS [17]A

fu"d"kZ %

bl çdkj ;g Li"V gS fd ea= fparu i)
fr] O;ogkj vkSj varr% vH;kl ds ek/;e ls pksV 
yxus ds dkj.k gksus okys ruko laca/kh fodkj] 
O;ogkjkRed fØ;kfof/k] ekufld fLFkfr vkSj 
vk/;kfRed gko&Hkko ds fy, ea= vH;kl dks ykxw 
fd;k tk ldrk gSA

Hkkoh 'kks/k fn'kk,¡ %

bl {ks= esa 'kks/k fd, tkus ds ckotwn flj 
dh xEHkhj pksV ds ckn gksus okys ruko ds çca/ku 
vkSj O;kolkf;d O;ogkj ds ckjs esa i;kZIr lkfgR; 
miyC/k ugha gSA flj dh xEHkhj pksV ds ckn gksus 
okys raf=dk laca/kh fodkjksa ds ckjs esa iwoZ esa fd, x, 
v/;;uksa esa ls dsoy ,d v/;;u gh ,slk gS ftlesa 
,e ih vkj ds çHkko dk Li"V :i ls ewY;kadu 
fd;k x;k [4-5]A

ea=ksa }kjk mipkj dh çfØ;k vR;Ur lk/kkj.k 
gS ;gh dkj.k gS bls fofHkUu çdkj ls mi;ksx esa 
yk;k tk ldrk gS [18]A mnkgj.kkFkZ flj dh 
xEHkhj pksV okys jksfx;ksa ds fy, cuk, x, fofHkUu 
ruko çca/ku gLr{ksih ekin.Mksa  ds vUrxZr fn, 
tkus okys çf'k{k.k ,oa vU; laKkukRed O;ogkj 
laca/kh çf'k{k.k dk vf/kdkf/kd ykHk mBkus] visf{kr 
,dkxzrk c<kus esa ea= lgk;d gksrs gSaA /;ku jgs 
fd jksx dh iqujko`fr dk ,d cM+k dkj.k Øks/k ,oa 
vkilh }s"k ekuk tkrk gS fdUrq ea=ksa dk mPpkj.k 
djus ls tgk¡ /;ku dsfUær djus esa lgk;rk feyrh 
gS ogha ;s O;fä dks ekufld 'kkfUr Hkh çnku djrs 
gSa ftldh otg ls O;fä esa ekufld fodkj laca/kh 
y{k.k iqu% vkus dh laHkkouk de gks tkrh gSA 

;g Hkh /;ku nsus ;ksX; ckr gS fd iwoZ esa fd, 
x, v/;;u esa volkn laca/kh y{k.kksa vkSj mnklh 
ij ea=ksa ds çHkko dk ewY;kadu ugha fd;k x;k 
;|fi blesa Hkkx ysus okys jksfx;ksa esa uSnkfud 
:i ls ;s y{k.k fo|eku Fks [19]A bl dk rkRi;Z 
gS flj dh xEHkhj pksV okys jksfx;ksa esa gksus okys 
ekufld ruko ,oa vU; euks&lkekftd leL;kvksa 
ds çca/ku rFkk ruko vkSj mnklh dks nwj djus esa 
Hkh ea= egRoiw.kZ Hkwfedk fuHkk ldrs gSA Øks/k dks 
fu;fU=r djus esa ea= vR;Ur çHkkodkjh gksrs gSaA 
vr% laKkukRed & O;ogkfjd mipkj esa Hkh ea=ksa 
dk ç;ksx vR;Ur lgk;d gks ldrk gSA

iwoZ esa fd;s x, v/;;u bl ckr dh çkjfEHkd 
:i ls iqf"V djrs gSa fd flj dh xEHkhj pksV 
ls ihfM+r jksxh ds mipkj esa eU=ksa dk ç;ksx 
dkQh dkjxj gS vkSj bl ckr ij cy nsrs gSa fd 
eU=ksPpkj.k ls laKkukRed vuqdwyu iVqrk esa o`f) 
ds dkj.k jksxh dk Øks/k de fd;k tk ldrk gSA 
bu v/;;uksa ls çkIr fu"d"kksaZ ds vk/kkj ij dgk 
tk ldrk gS] fd cM+h la[;k esa ;k–fPNd ijh{k.k 
djds jksxksipkj esa eU=ksa ds ç;ksx ds çHkko ij vkSj  
vf/kd vuqla/kku fd, tkus visf{kr gSA flj dh 
xEHkhj pksV ls ihfM+r jksfx;ksa ds mipkj esa ikjEifjd 
mipkj miyC/k djkus ds lkFk&lkFk lewg vk/kkfjr 
ea=ksaPpkj.k ehy dk iRFkj lkfcr gks ldrk gSA
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fMftVy MsVk ds laj{k.k dh pqukSrh vkSj  
Hkkjr esa bl fn'kk esa gks jgs ç;kl

Challenges in Preservation of Digital Data and  
Indian Initiatives in this Direction 

çrkikuUn >k
funs'kd ¼dYpjy bUQ‚esZfVDl½] bfUnjk xk¡/kh jk"Vªh; dyk dsUæ] ubZ fnYyh
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lkjka'k %  

fMftVy MsVk vkt gekjh lHkh xfrfof/k;ksa dk ,d egÙoiw.kZ fgLlk gSA ge vius lHkh nLrkostksa dks 
fMftVy :i ls cukrs gSaA blfy, gj fnu ge cM+h ek=k esa fMftVy MsVk cuk jgs gSaA blds vykok] 
fMftVy çk:i esa miyC/k ,uky‚x MsVk ds :ikarj.k ds fy, ,d fo'kky dk;Zcy nqfu;k Hkj esa dk;Zjr 
gSA fMftVy MsVk ds laj{k.k ds çfr gekjk O;ogkj vkt Hkh mruk nkf;Roiw.kZ ugha gSA blhfy,] fMftVy 
çk:i esa MsVk ds LFkk;h {kfr dk çfr'kr vHkh Hkh cgqr vf/kd gSA vko';drk gS fd bls O;fäxr] 
laLFkkxr rFkk jk"Vªh; Lrj ij ,d vkSipkfjd ç.kkyh ls tksM+k tk; tks MsVk cuus ds lkFk gh] fdlh u 
fdlh ç.kkyh ds rgr lqjf{kr jg ldsA fMftVy MsVk ds nh?kZdkfyd laj{k.k ds fy,] VªLVsM fMftVy 
fjiksftVjh ¼VhMhvkj½ ds ekudksa dks vkbZ,lvks (ISO)  }kjk 2012 esa vuqeksfnr fd;k x;k FkkA  ysfdu 
vc rd nqfu;k Hkj esa dsoy nks fjiksftVjh dks gh vkbZ,lvks 16363 ds vUrxZr VhMhvkj ds fy, çekf.kr  
fd;k x;k gSA ,ulh,, (National Cultural Audiovisual Archives, NCAA) nqfu;k dk igyk 
vkbZ,lvks çekf.kr VhMhvkj gS] ftldk fooj.k ;gk¡ la{ksi esa çLrqr fd;k x;k gSA bldh çfØ;k fdlh 
Hkh vkink dh fLFkfr esa MsVk ds fjdojh dk /;ku j[krh gSA gkykafd] ,d VªLVsM fMftVy fjiksftVjh 
dh laxBukRed vkSj@;k foÙkh; foQyrk dh laHkkouk ges'kk cuh jgrh gS blfy,] gjsd VhMhvkj ds 
lkFk mldk ,d LVSaMck; VhMhvkj] tks vkink ds le; mlds MsVk dks ,d fo'oluh; mÙkjkf/kdkjh 
ds :i esa lqjf{kr j[k lds] ,d lek/kku ds :i esa çLrkfor fd;k x;k gSA jk"Vªh; Lrj ij VªLVsM 
fMftVy fjiksftVjh dh ,d fxzM rS;kj djus dh t:jr gS tks lHkh MsVk ds laj{k.k vkSj mldh lqj{kk 
dks lqfuf'pr dj ldsA 

Abstract: 

Today, digital data is part of all our activities. We create all documents digitally. Hence 
everyday we generate large volume of digital data. In addition, a huge work force is employed 
worldwide for conversion of available analog data in digital format. Our behavior towards 
the protection of digital data is not very responsible. Therefore, the percentage of permanent 
loss of data in digital format is still very high. It is required that with the creation of data it 
must be linked to a formal system at the individual, institutional and national levels, to ensure 
its long term availability. For preservation of digital data, standards for Trustworthy Digital 
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Repository (TDR) have been framed under ISO in 2012 but till date only two repositories 
(worldwide) have been certified for ISO 16363 to became a TDR. The National Cultural 
Audiovisual Archives (NCAA) has been certified as world’s first ISO Certified TDR, has been 
presented here in brief, as a case study. The process takes care of data recovery in case of any 
disaster. However, there is always a finite possibility of organizational and/or financial failure 
of a Trustworthy Digital Repository. Therefore, creating a standby Digital Repository which, in 
case of the failure of TDR, would function as a trusted inheritor of its data has been proposed 
as a solution. At national level, there is a need to create a grid of trusted digital repositories 
that can ensure the protection and security of all the data.

eq[; 'kCn% vkink çca/ku] fMftVy laj{k.k] fMftVy vkdkZbZOl] fMftVy ys[kkxkj] VªLVonhZ fMftVy 
fjiksftVjh] VªLVsM fMftVy fjiksftVjh] VhMhvkj] us'kuy dYpjy v‚fM;ksfotqvy vkdkZbZOl

Keywords: Disaster Management, Digital Preservation, Digital Archive, Trustworthy Digital 
Repository, Trusted Digital Repository, TDR, National Cultural Audiovisual Archives, 
NCAA, 

;k nwjLFk :i ls laxzghr fd;k tk ldrk gS vkSj 
yxHkx rqjar gh çdkf'kr fd;k vFkok lapkfjr 
fd;k tk ldrk gSA ;gka rd fd ÞlwpukÞ 'kCn vc 
dsoy 'kCnksa vkSj la[;kvksa dks lanfHkZr ugha djrk 
vfirq mldk foLrkj vU; ehfM;k] tSls QksVks] 
v‚fM;ks vkSj ohfM;ks rd dks 'kkfey djus ds fy, 
Hkh gksus yxk gSA ifj.kker%] gj fnu ge cM+h ek=k 
esa fMftVy MsVk dk fuekZ.k dj jgs gSaA 

blds vykok] miyC/k ,uky‚x MsVk ds 
fMftVy çk:i esa :ikarj.k ds fy, ,d fo'kky 
dk;Zcy nqfu;k Hkj ds dbZ laLFkkuksa esa dk;Zjr 
gSA rFkkfi] vusd laLFkku bl Kku dks Hkfo"; dh 
ihf<+;ksa rd lajf{kr djus ds fy, iwjh rjg ls 
rS;kj ugha fn[krs gSaA fMftVy çk:i esa MsVk dh 
LFkk;h {kfr gksus dk çfr'kr vHkh Hkh cgqr vf/kd 
gSA oyZ~M bdksuksfed Qksje (World Economic 
Forum)  ds ,d fjiksVZ ds vuqlkj] lu~ 2020 
rd fMftVy lalkj dk foLrkj 44 tsêkckbZV rd 
igqapus dh mEehn gSA lkFk gh ;g vuqeku gS 
fd lu~ 2025 rd çfrfnu 463 ,DlkckbV MsVk 

i`"B Hkwfe %

fMftVy MsVk vkt gekjh lHkh xfrfof/k;ksa 
dk varjax fgLlk gSA vius lHkh nLrkostksa dks 
ge fMftVy :i ls cukrs gSaA ys[ku ¼VsDLV½] 
QksVksxzkQ] v‚fM;ks] ohfM;ks] ,uhes'ku vkfn cukus 
ds fy, cktkj esa miyC/k lHkh xStsV~l fMftVy 
IysVQ‚eZ ij dke djrs gSa vkSj fMftVy vkmViqV 
nsrs gSaA eksckby Qksu ;k daI;wVj ij vk/kkfjr gekjs 
lHkh lapkj ra= iwjh rjg ls blh ek/;e ij vk/kkfjr 
gSaA vf/kdka'k ysunsu pkgs og vkf/kdkfjd] futh] 
cSafdax] ifjogu] fpfdRlk] euksjatu ;k [kjhnkjh 
dk gks] ge bls v‚uykbu dj jgs gSaA fMftVy 
rduhd us vk/kqfud thou ds yxHkx gj igyw dks 
cny fn;k gSA ;k=k] dk;Z{ks=] [kjhnkjh] euksjatu 
vkSj lapkj ,sls {ks= gSa] ftuesa gky ds n'kdksa esa 
vHkwriwoZ Økafr gqbZ gSA vc dksbZ Hkh midj.k ;k 
e'khujh] tks fdlh Hkh çdkj ds fMftVy rduhd 
dks 'kkfey ugha djrk gS] feyuk nqyZHk gks x;k gSA 
fMftVy rduhd dk eryc gS fd midj.k ;k 
fMokbl dk vf/kd d‚EiSDV] dq'ky] gYdk ¼vklkuh 
ls mBkus ;ksX;½] lqfo/kktud vkSj mi;ksxh gksukA 
bldh lgk;rk ls cM+h ek=k esa lwpuk dks LFkkuh; 

çrkikuUn >k] ÞfMftVy MsVk ds laj{k.k dh pqukSrh vkSj Hkkjr esa bl fn'kk esa gks jgs ç;klß
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dk fuekZ.k gksxkA1  fMftVy MsVk dk HkaMkj.k 
(storage) ckbZV~l ¼esxk] xhxk] Vsjk] ihVk] ,Dlk ---½ 
esa gksrk gSA gjsd ckbZV vkB fcV ls cuh gksrh gS 
vkSj gj fcV dh oSY;w 0 ¼thjks½ ;k 1 ¼ou½ gksrk gSA 
bls ckbZujh dksM (Binary code) ç.kkyh dgrs gSaA 
dEI;wVj blh Hkk"kk esa gj dekaM dks le>rk gS pkgs 
og text ¼ys[ku½ gks ;k fotqvy gks ;k funsZ'k gks] 
çR;sd mlds vuq:i gh dk;Z djrs gSaA fMftVy 
MsVk dks fcuk rduhdh lgk;rk ls i<k ugha tk 
ldrk gSA rduhdh vçpyu (outdating) ds 
dkj.k fMftVy nLrkost ges'kk foyqfIr dh dxkj 
ij jgrs gSaA fMftVy lkexzh ds vkink çca/ku  
ds fy, vkt gekjs ikl vuqdj.kh; mnkgj.k ugha 
gSA fMftVy esa lwpuk cuk, tkus ds lkFk gh  
mlds laj{k.k ds fy, ;kstuk cukuk rFkk rnuqlkj 
dk;Z 'kq: djuk vko';d gSA

fMftVy MsVk ds laj{k.k dh pqukSfr;k¡ %

fMftVy MsVk ds laj{k.k dh çeq[k pqukSfr;k¡ gSa%&

1- fMftVy ehfM;k dk tYnh vçpyu

2- MsVk dk ekfydkuk Lo:i (proprietary 
format)

3- Qkby dks [kksyus ds fy, vko';d l‚¶Vos;j 
dk vçpyu

4- ekudksa esa fujUrj cnyko

5- l‚¶Vos;j] gkMZos;j vkSj v‚ijsfVax flLVe ds 
vçpyu ds iwokZHkkl ds lkFk mlds mUu;u 
(Upgrade) dh vfxze ;kstuk cukuk] ,oa

6- d‚ih jkbV~l vkSj ckSf)d laink vf/kdkj 
(IPR): fMftVy :i esa yksxksa rd lwpuk 
miyC/k djkus esa lcls cM+h ck/kk çkS|ksfxdh 
ls lacaf/kr ugha gS] cfYd d‚ihjkbV ds eqíksa 
ls gSA ,d fMftVy ykbczsjh vius laxzg dks 
lajf{kr djus ds lkFk&lkFk mls baVjusV ij 

1.  https://www.weforum.org/agenda/2019/04/how-
much-data-is-generated-each-day-cf4bddf29f/

miyC/k djkrh gSA ;g MsVk dbZ txgksa ls 
laxzghr gksrk gS] vkSj blds lzksr ,oa Lo:i Hkh 
cgqfo/k gksrs gSaA ,slk cgqr lk MsVk gS ftlds 
d‚ihjkbV dh fLFkfr Li"V ugha gS fdUrq lwpuk 
ds fopkj ls og vR;Ur egÙoiw.kZ gSA fcuk 
visf{kr vuqefr ds mls baVjusV ij miyC/k 
djkuk vuqfpr gS D;ksafd fMftVy MsVk dh 
ubZ çfr;ka fMftVy ewy ds leku gksrh gSaA 

oSf'od Lrj ij fd;s tk jgs ç;kl %

Memory of the World Programme  ds 
vUrxZr] ;wusLdks (UNESCO) ls fMftVy MsVk 
lfgr nqfu;k dh nLrkosth fojklr dh lqj{kk ds 
fy, ,d ekud&lsfVax lk/ku fodflr djus dk 
vkxzg fd;k x;k gSA çkjafHkd v/;;u ds vk/kkj 
ij ;wusLdks tujy d‚UÝsal us vius 37osa l= esa 
egkfuns'kd dks bl fo"k; ij ,d elkSnk rS;kj djus 
ds fy, laLrqfr çnku dh gSA 1 vkSj 2 tqykbZ 2015 
dks vk;ksftr 38osa l= esa] “Recommendation 
Concerning the Preservation of, and Access 
to, Documentary Heritage Including in 
Digital Form” dh flQkfj'kksa dks eatwjh nh xbZ] 
tks ;wusLdks ds dk;ksaZ esa nLrkosth fojklr ds 
laj{k.k ds fy, ehy dk ,d iRFkj gSA flQkfj'k 
dk mís'; lnL;ksa dks jk"Vªh; Lrj ij] nLrkosth 
fojklr vkSj uhfrxr mik;ksa dh igpku djkuk] 
vkSj mlds mi;ksx vkSj laj{k.k ds fy, f}i{kh; 
;k cgqi{kh; vuqla/kku ifj;kstukvksa vkSj çdk'ku 
fn'kkfunsZ'kksa] uhfr;ksa vkSj loksZÙke vH;kl e‚My 
ds ek/;e ls varjkZ"Vªh; iSekuksa ij lgk;rk çnku 
djuk gSA ;g u;k ekud&lsfVax lk/ku] le; 
dh cjcknh] çk—frd vkinkvksa] ekuo O;ogkj] 
çkS|ksfxdh vçpyu] lalk/kuksa dks tqVkus tSls [krjksa 
ds fy, mi;qä lek/kkuksa dh igpku djus ds fy, 
lk>snkjh cukus esa enn djsxk] rkfd ewY;oku laxzg 
vkSj fjd‚MZ dHkh [kks u ldsaA blfy,] u;k lk/ku 
Li"V :i ls lnL;ksa dks vius fof'k"V lanHkksaZ ds 
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lkFk bls lajsf[kr djus ds fy, mfpr dne mBkus 
dh flQkfj'k djrk gS] bls vius jk"Vªh; {ks=ksa esa 
O;kid :i ls çlkfjr djrk gS] vkSj lkFk gh ;g 
leFkZu uhfr;ksa] j.kuhfr;ksa vkSj dkuwu ds fuekZ.k 
vkSj viukus ds ek/;e ls blds dk;kZUo;u dh 
lqfo/kk çnku djrk gSA ;g Hkh fu.kZ; fy;k x;k 
fd gj pkj lky esa lnL; bl flQkfj'k dks çHkkoh 
djus ds fy, dh xbZ dkjZokbZ ij fjiksVZ nsaxsA2 

bysDVª‚fuDl vkSj lwpuk çkS|ksfxdh ea=ky;] 
Hkkjr ljdkj us 2007 esa fMftVy ifjj{k.k dh 
vko';drk dks ns[krs gq,] C-DAC iq.ks dks 
National Digital Preservation Programme 
ds dk;kZUo;u ds fy, vuqeksnu çnku fd;kA 
blds vUrxZr vHkh rd vusd lQyrk,a feyh 
gS ftuesa fMftVy fçtosZ'ku esa baVjus'kuy VªsaM~l 
ij dk;Z'kkyk dk vk;kstu] C-DAC esa fMftVy 
fçtosZ'ku dh mR—"Vrk ds fy, ,d dsaæ LFkkfir 
djuk] Hkkjr ds fMftVy ifjj{k.k vko';drkvksa ij 
jk"Vªh; v/;;u fjiksVZ dk çdk'ku vkfn çeq[k gSaA3 

fMftVy MsVk ds nh?kZdkfyd laj{k.k ds fy,] 
VªLVsM fMftVy fjiksftVjh ¼VhMhvkj½ ds ekudksa 
dks 2012 esa vuqeksfnr fd;k x;kA vkbZ,lvks 
(ISO) 16363  v‚fMV ,d HkaMkj dks Hkjkslsean 
vkSj ftEesnkj MsVk çca/ku ds fy, l{ke gksus ds 
fy, vPNh rjg ls ijh{k.k dh xbZ çfØ;k dk 
fgLlk gSaA vkbZ,lvks 16363 çek.ku çkIr djus ls 
,d HkaMkj dks ogk¡ lajf{kr MsVk dh xq.koÙkk vkSj 
fLFkjrk] MsVk dh v[kaMrk vkSj mudh ns[kHkky ds 
fy, lkSaih xbZ tkudkjh ds yacs le; rd laj{k.k 
vkSj mi;ksx ds fy, viuh çfrc)rk fn[kkus dh 
vuqefr feyrh gSA ysfdu] vc rd nqfu;k Hkj 
esa dsoy nks fjiksftVjh dks gh vkbZ,lvks (ISO) 

2.  https://en.unesco.org/programme/mow/recom-
mendation-documentary-heritage
3.   https://www.cdac.in/index.aspx?id=mc_hc_na-
tional_digi_pre

16363  ds vUrxZr VhMhvkj ds fy, çekf.kr 
fd;k x;k gSA nqfu;k ds igys vkbZ,lvks çekf.
kr VhMhvkj] National Cultural Audiovisual 
Archives (NCAA)4, ftls uoacj 2017 esa çekf.kr 
fd;k x;k] rFkk The United States Government 
Publishing Office (USGPO)  dks fnlacj 2018 
esa VhMhvkj ds fy, Primary Trustworthy 
Digital Repository Authorisation Body Ltd 
(PTAB)5 , United Kingdom }kjk çekf.kr fd;k 
x;kA PTAB nqfu;k dk igyk laxBu gS ftls 
nqfu;k Hkj esa (ISO) 16363 v‚fMV vkSj çek.ku 
djus ds fy, National Accreditation Board for 
Certification Bodies of India (NABCB) }kjk 
ekU;rk çkIr gSA

Hkkjrh; ifj–';%

Hkkjr dh lkaL—frd lEink dk ,d cM+k fgLlk 
–';&JO; laxzg ds :i esa gS] tks fiNys Ng n'kdksa 
esa cukbZ xbZ] fofHkUu ljdkjh vkSj xSj&ljdkjh 
laLFkkuksa vkSj futh laxzgksa esa lafpr gSA buesa Hkkjr 
ds dqN egku dykdkjksa dh çfrHkk Hkh lajf{kr gSA 
;g ,d vewY; jk"Vªh; /kjksgj gS ftls lajf{kr j[kus 
vkSj ns'k ds ukxfjdksa dks lqyHk :i esa miyC/k 
djkus dh vko';drk gSA rduhdh esa yxkrkj 
cnyko] tkx:drk dh deh] mfpr j[kj[kko dk 
vHkko rFkk pqEcdh; ek/;e dh uktqdrk ¼ftuesa 
;s MsVk laxzfgr gS½] ds dkj.k bu lkefxz;ksa ij 
ges'kk ds fy, [kks tkus dk [krjk cjdjkj gSA 
bl eqís dh xaHkhjrk dks le>rs gq,] 12oha iapo"khZ; 
;kstuk esa laL—fr ea=ky; us lkaL—frd JO;&–'; 
lkefxz;ksa ds laj{k.k ds fy, National Cultural 
Audiovisual Archives (NCAA) ifj;kstuk dk 
çLrko j[kk] ftlds dk;kZUo;u dk nkf;Ro bfUnjk 
xk¡/kh jk"Vªh; dyk dsUæ dks fn;k x;kA

4.   http://www.iso16363.org/iso-certification/
certified-clients/
5.   http://www.iso16363.org
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ifj;kstuk ds çkjafHkd ¼ik;yV½ pj.k esa 
yxHkx 32]000 ?kaVs ds v‚fM;ks vkSj ohfM;ks dks 
fMftVkbt dj osclkbV http://ncaa.gov.in ij 
miyC/k djk;k x;k gSA ns'k Hkj ds dbZ ljdkjh 
vkSj xSj&ljdkjh laLFkkuksa esa miyC/k vçdkf'kr] 
xSj&O;kolkf;d v‚fM;ks&ohfM;ks fjd‚fMaZx dks 
çysf[kr vkSj fMftVkbZt dj vkuykbZu çLrqr 
fd;k x;k gSA bu fjd‚fMaZXl esa fufgr Hkkjr dh 
lkaL—frd fojklr dks tuekul rd lqyHk :i esa 
igq¡pkus dk ;g ,d vuwBk ç;kl gSA eq[; :i ls 
dykdkjksa] 'kks/kdrkZvksa] fo}kuksa] Nk=ksa] o`Ùkfp= fQYe 
fuekZrkvksa] fQYe vkSj Vsyhfotu is'ksojksa] ys[kdksa] 
vkSj GLAM  ¼xSyjh] iqLrdky;] vfHkys[kkxkj 
vkSj laxzgky;½ is'ksojksa] laL—fr ds çfr mRlkgh 
vkSj ikj[kh yksxksa ds fy, National Cultural 
Audiovisual Archives (NCAA) ,d çeq[k 
lalk/ku gSA NCAA dk mís'; Hkkjr esa ekSf[kd 
ijaijkvksa] çn'kZu dykvksa] vuq"Bku vkSj lkaL—frd 
çFkkvksa vkSj Hkkjr ds ikjaifjd Kku ç.kkfy;ksa rd 
nh?kZdkfyd igqap lqfuf'pr djkuk gSA

NCAA fMftVy fjiksftVjh dk fodkl 
vksiu&vkdkZbo bUQ‚esZ'ku flLVe (OAIS) jsQjsal 
e‚My ds vuqikyu esa C-DAC, iq.ks }kjk fMftVy 
laj{k.k dsaæ ds lg;ksx ls fd;k x;k gSA ,uvkbZlh 
us laxzg dks v‚uykbu lqyHk cukus ds fy, vko';d 
cqfu;knh <k¡ps dks c<+k;k gSA fMftVyhdj.k dk 
ekud baVjus'kuy ,lksfl,'ku v‚Q lkmaM ,aM 
v‚fM;ksfolqvy vkdkZbOl ¼vkbZ,,l,  IASA½ vkSj 
esVkMsVk Mcfyu dksj }kjk fu/kkZfjr ekudksa ij  
vk/kkfjr gSA tSlk fd Åij crk;k x;k gS] bls 
fo'o ds çFke vkbZ,lvks ISO çekf.kr VhMhvkj ds 
:i esa çekf.kr fd;k x;k gSA v‚fMV dh çfØ;k ds 
ek/;e ls VhMhvkj çek.khdj.k] MsVk laxzg.k uhfr 
vkSj vkink fjdojh ;kstuk ds egÙoiw.kZ fgLlksa dks 
eatwjh nh xbZ gSA

NCAA ds vUrxZr MsVk çca/ku ;kstuk cukbZ 
xbZ ftls uhps fp= esa n'kkZ;k x;k gSA fMftVkbTM 
MsVk dks vfHkys[kh; (Archival) vkSj ,Dlsl DokfyVh 
¼dEçsLM] NksVs vkdkj esa vfHkys[kh; ls laçsf'kr½ 
xq.koÙkk esa laxzghr fd;k tkrk gSA ÞvfHkys[kh;Þ 'kCn 
dk vFkZ gS mPp xq.koÙkk okyh oLrq] tks nh?kZdkfyd 
laj{k.k ds fy, mi;qä gSA NCAA esa] vfHkys[kh; 
MsVk ,uky‚x fjdkfMaZx ls çkIr fd;k x;k mPpre 
xq.koÙkk okys fMftVy ekLVj gS] tks bl ifj;kstuk 
ds fy, fu/kkZfjr ekudksa ds vuqlkj gksA v‚fM;ks 
ds fy, ;g ,yihlh,e (LPCM) esa budksMsM 
chMCyw,Q (BWF) Qkby Q‚esZV gSA ohfM;ks ds 
fy, ,e,Dl,Q (MXF) vkoj.k esa tsihbZth2000 
(JPEG2000)  Qkby Q‚esZV gSA vke rkSj ij] ;s 
Qkbysa vkdkj esa cgqr Hkkjh gksrh gSa vkSj blfy, 
v‚uykbu çdk'ku ds fy, mi;qä ugha gksrh gSaA 
mldh ,d dEçsLM Q‚esZV] ftls ,Dlsl DokfyVh 
MsVk dgk tkrk gS] dk mi;ksx v‚uykbu çdk'ku 
ds fy, fd;k x;k gSA v‚fM;ks vkSj ohfM;ks ds fy, 
,Dlsl DokfyVh ds :i esa Øe'k% MP3 vkSj MP4 
çk:i dk mi;ksx fd;k x;k gSA bl ifj;kstuk ds 
fy, fu/kkZfjr fMftVyhdj.k vkSj esVkMsVk ekudksa6 
dks ,ulh,, dh osclkbV ij ns[kk tk ldrk gSA

vfHkys[kh; xq.koÙkk eq[; :i ls vkxs ds 
vuqla/kku vkSj laiknu ds fy, gS] tcfd ,Dlsl 
DokfyVh MsVk v‚uykbu çdk'ku ds fy, gSA çR;sd 
fMftVy v‚CtsDV esa (i) v‚fM;ks@ohfM;ks MsVk 
¼vfHkys[kh;@dEçsLM½] (ii) xml esa esVkMsVk] (iii) 
fLFkfr ewY;kadu fjiksVZ vkSj (iv)  fMftVyhdj.k 
@xq.koÙkk tkap fjiksVZ 'kkfey gSaA vfHkys[kh; vkSj 
dEçsLM MsVk ds fy, ,d gh MsVkcsl gSA ,Dlsl 
DokfyVh ¼dEçsLM½ MsVk gkMZ Mªkbo ds nks leku 
lsVksa esa çkIr gksrk gSA ,d lsV dks lacaf/kr laLFkk 
¼ewy MsVk /kkjd½ vkSj nwljs lsV dks NCAA esa 

6. http://ncaa.gov.in/repository/common/
digitizationmetadatastandards
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,uvkbZlh DykmM ij MsVkcsl ds lkFk d‚ih djus 
ds fy, tek fd;k tkrk gSA çkf/k—r funs'kd  
}kjk MsVk vkSj esVkMkVk dk lR;kiu ,oa vkuykbZu 
çdk'ku ds ckn mls lkoZtfud :i ls miyC/k 
djk;k tkrk gSA ,uvkbZlh DykmM dh MqIyhdsV 
d‚ih ,uvkbZlh ds fMtkLVj fjdojh lkbV ij 
j[kh xbZ gSA vkbZth,ulh, ds LFkkuh; loZj ij Hkh 
,d çfr j[kh tkrh gS] ftls ,uvkbZlh DykmM ls 
le;&le; ij v|ru fd;k tkrk gSA v‚uykbu 
,Dlsl DokfyVh MsVk ds mijksä rhu lsVksa ds 
vykok] vkSj fMftVyhdj.k ,tsalh ls çkIr gkMZ 
Mªkbo ds MsVk dk ,yVhvks Vsi esa v‚Qykbu ek/;e 
esa LVksj djus ds fy, nks lsV cuk;sa tkrs gSaA 
vfHkys[kh; MsVk LTO ds nks leku lsVksa esa çkIr 
gksrk gSA vfHkys[kh; vkSj ,Dlsl DokfyVh MsVk 
ds bu nksuks lsVksa dks nks vyx&vyx LFkkuksa ij] 
vyx&vyx Hkwdaih; {ks=ksa esa rFkk vyx&vyx 
igqap vkSj i;kZoj.k fu;af=r {ks=ksa esa j[kk tkrk gSA 
NCAA ds fy, v‚QykbZu MsVk lsaVj] IGNCA  
ds ubZ fnYyh ,oa csaxyq# v‚fQl esa fLFkr gSA

NCAA  ds dk;kZUo;u esa tks çeq[k pqukSfr;k¡ 
Fkh muesa] esVkMkVk cukuk ,d FkkA [kkldj dbZ 
O;fäxr laxzgksa esa oLrq ¼Vsi] dSlsV--vkfn½ ds vykok 

fdlh Hkh rjg dk nLrkost (documentation) ugha 
gksus ds dkj.k] mls cukuk yxHkx vlaHko FkkA 
Iys;j ds vHkko esa jsd‚MsM daVsaV ns[kk@lquk ugha 
tk ldrk FkkA vr% geus esVkMkVk dks rhu ikVZ 
(administraive – tks laxzgdrkZ ds }kjk çkjaHk esa] 
descriptive – tks 'kks/kkFkhZ ds }kjk fMftVkbZts'ku 
ds ckn] rFkk technical – fMftVkbZts'ku ,tsUlh ds 
}kjk fMftVkbZts'ku ds ckn½ esa cuok;kA gjsd Lrj 
ij laxzgdrkZ vkSj fo"k; fo'ks"kKksa dk lg;ksx fy;k 
x;k ftlls ge lanHkZ dks lR;rk ds lkFk çLrqr 
dj ldsaA 'kks/kkFkhZ;ksa dks dbZ Lrj ij çf'k{k.k fn;k 
x;k] rFkkfi fo"k;&oLrq dk {ks= bruk cM+k gS fd 
la'kks/ku dh fodYi ges'kk cuk jgsxkA nwljh çeq[k 
pqukSrh Fkh fMftVkbZts'ku dhA vkfM;ks vkSj fofM;ks 
ds laxzg tks fofHkUu okrkoj.k esa n'kdksa ls j[ks gSa] 
vyx&vyx Q‚esZV esa] dbZ dEiuh }kjk cuh gqbZ 
ehfM;k esa] vyx&vyx LihM esa jsd‚MsM gksa] dks 
,d ekud ds rgr ,d laxzg esa ykukA dksbZ Hkh 
vius laxzg dks ckgj Hkstuk ugha pkgrk gSA lkFk 
gh fMftVkbZts'ku ds vUrxZr vf/kdre lQyrk 
ds fy, bu ek/;eksa dks efguksa okrkuqdwfyr d{kksa 
esa j[kuk Fkk] ftlls fMftVkbZts'ku pØ rhu ls 
pkj efgus dk gks x;k FkkA ,sls esa laxzgdrkZvksa 
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प्रकाशन के �लए उपयुक्त नह�ं होती ह�। उसक� एक कम्प्रेस्ड फॉम�ट, िजसे एक्सेस क्वा�लट� डटेा कहा 
जाता है, का उपयोग ऑनलाइन प्रकाशन के �लए �कया गया है। ऑ�डयो और वी�डयो के �लए एक्सेस 
क्वा�लट� के रूप म� क्रमशः  MP3 और MP4 प्रारूप का उपयोग �कया गया है। इस प�रयोजना के 
�लए �नधार्�रत �डिजटल�करण और मेटाडटेा मानक�6 को एनसीएए क� वेबसाइट पर देखा जा सकता 
है।  

 
 
अ�भलेखीय गुणवत्ता मुख्य रूप से आगे के अनुसंधान और संपादन के �लए है, जब�क एक्सेस 
क्वा�लट� डटेा ऑनलाइन प्रकाशन के �लए है। प्रत्येक �डिजटल ऑब्जेक्ट म� (i) ऑ�डयो / वी�डयो डटेा 
(अ�भलेखीय / कम्प्रेस्ड), (ii) xml म� मेटाडटेा, (iii) िस्थ�त मूल्यांकन �रपोटर् और (iv) �डिजटल�करण 
/ गुणवत्ता जांच �रपोटर् शा�मल ह�। अ�भलेखीय और कम्प्रेस्ड डटेा के �लए एक ह� डटेाबेस है। एक्सेस 
क्वा�लट� (कम्प्रेस्ड) डटेा हाडर् ड्राइव के दो समान सेट� म� प्राप्त होता है। एक सेट को संबं�धत संस्था 
(मूल डटेा धारक) और दसूरे सेट को NCAA म� एनआईसी क्लाउड पर डटेाबेस के साथ कॉपी करने के 
�लए जमा �कया जाता है। प्रा�धकृत �नदेशक द्वारा डटेा और मेटाडाटा का सत्यापन एवं आनलाईन 
प्रकाशन के बाद उस ेसावर्ज�नक रूप से उपलब्ध कराया जाता है। एनआईसी क्लाउड क� डुप्ल�केट 
कॉपी एनआईसी के �डजास्टर �रकवर� साइट पर रखी गई है। आईजीएनसीए के स्थानीय सवर्र पर भी 
एक प्र�त रखी जाती है, िजस े एनआईसी क्लाउड से समय-समय पर अद्यतन �कया जाता है। 
ऑनलाइन एक्सेस क्वा�लट� डटेा के उपरोक्त तीन सेट� के अलावा, और �डिजटल�करण एज�सी से 
प्राप्त हाडर् ड्राइव के डटेा का एलट�ओ टेप म� ऑफलाइन माध्यम म� स्टोर करने के �लए दो सेट बनाय� 
जाते ह�। अ�भलेखीय डटेा LTO के दो समान सेट� म� प्राप्त होता है। अ�भलेखीय और एक्सेस 
क्वा�लट� डटेा के इन दोनो सेट� को दो अलग-अलग स्थान� पर, अलग-अलग भूकंपीय �ेत्र� म� तथा 
अलग-अलग पहंुच और पयार्वरण �नयं�त्रत �ेत्र� म� रखा जाता है। NCAA के �लए ऑफलाईन डटेा 
स�टर, IGNCA के नई�दल्ल� एवं ब�गलुरु ऑ�फस म� िस्थत है। 
                                                 
6 http://ncaa.gov.in/repository/common/digitizationmetadatastandards 
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dks fo'okl fnykuk fd vkidk laxzg ldq'ky 
okil vk;sxk] 'kq# esa vklku ugha FkkA ckn esa tc 
geusa dqN laLFkkuksa dk dk;Z dq'kyrkiwoZd fd;k] 
rnqijkar dbZ laLFkk;sa vkxs vk;haA rhljh vkSj lcls 
egÙoiw.kZ pqukSrh Fkh] laxzgksa esa miyC/k MsVk dk 
d‚ih jkbV~l vkSj ckSf)d laink vf/kdkj (IPR) 
irk djukA laLFkkvksa ds ikl ,slk cgqr lk MsVk gS 
ftldh d‚ihjkbV fLFkfr Li"V ugha gS fdUrq lwpuk 
ds fopkj ls og vR;Ur egÙoiw.kZ gSA vr: NCAA 
ds vUrxZr çksQslj nkeksnju (MHRD IPR Chair 
Professor, IIM Bangalore) dh v/;{krk esa ,d 
ijke'khZ nLrkost cuk;k x;k] tks çdk'kuk/khu 
gS vkSj tYn gh NCAA website ij miyC/k 
gksxkA blds vUrxZr lalk/kuksa ds lkoZtfud :i 
ls fMftVy çlkj dh laHkkouk ds ckjs esa Li"Vrk 
gkfly djus ds fy,] ,d foLr`r fn'kk&funsZ'k 
çLrqr fd;k x;k gSA bl fn'kk esa ;g ,d vewY; 
;ksxnku gS ftldk mi;ksx ns'k Hkj ds lkaL—frd 
laLFkku dj ldsaxsA 

vHkh dsoy dqN o"kZ chrs gSa vkSj MsVk laj{k.k 
ls tqM+h dqN xfrfof/k;k¡ tSls iqjkus laLdj.k ls 
u, ,yVhvks esa ekbxzs'ku ds dk;Z dks 'kq: ugha 
fd;k x;k gSA VhMhvkj ds fy, ;g ,d fujUrj 
çfØ;k gSA lkFk gh ekudksa dks çR;sd nks&rhu o"kZ 
ij mUu;u@lR;kiu djuk vko';d gS] ftlls 
Q‚esZV vkSj ehfM;k ekbxzs'ku lacaf/kr QSlyk fy;k 
tk ldsA lkFk gh] VhMhvkj dk çek.ku Hkh lkof/kd  
gS] ftldk iquiZzek.ku vfuok;Z gSA viukbZ xbZ 
çfØ;k esa MsVk fjdojh ds fy, i;kZIr çko/kku gSA 
blfy, fMftVy MsVk ds vkink çca/ku ds fy, 
vkt VhMhvkj fodflr djuk lcls vPNk mik; 
gSA NCAA dh rjg fMftVy ik.Mqfyfi;ksa ds fy, 
,d VhMhvkj cukus dk dk;Z 'kq# gks jgk gS] ftuesa 
ik.Mqfyfi;ksa ds lkFk&lkFk vfHkys[k vkSj rkezi= 
Hkh gksaxsA laHko gqvk rks nksuks VhMhvkj ,d nwljs ds 
fy, ,d LVSaMck; fMftVy fjiksftVjh dh rjg Hkh 
dke djsaxsA ftlesa ,d dk MsVk nwljs VhMhvkj esa 

fu;fer :i ls (periodically)  viMsV gksxk vkSj 
lqjf{kr jgsxkA vkink dh fLFkfr esa ogk¡ ij lqjf{kr 
MsVk dk mi;ksx fd;k tk ldsxkA fotqvYl ds 
fy, Hkh ,d VhMhvkj lkspk tk ldrk gS ftlesa 
lHkh rjg ds 2D vkSj 3D pkgs og fp=dyk] 
f'kYidyk] okLrqdyk] dyk—fr ;k fdlh :i esa 
mldk Nk;kfp= lfEefyr gksaA dk;Z dh fo'kkyrk 
dks ns[krs gq, blds fy, dbZ laLFkkuksa dks ,d lkFk 
feydj dk;Z djuk gksxkA

fdlh Hkh fMftVy fjiksftVjh dh laxBukRed 
vkSj@;k foÙkh; foQyrk dh laHkkouk ges'kk cuh 
jgrh gSA blfy, ,d LVSaMck; fMftVy fjiksftVjh 
dk fuekZ.k tks foQyrk ds le; MsVk dks ,d 
fo'oluh; mÙkjkf/kdkjh ds :i esa lqjf{kr j[ks] 
t:jh gSA çfrfnu c<rs fMftVy MsVk ds lkFk&lkFk 
vusd VhMhvkj cukus dh vko';drk gSA fMftVy 
MsVk ds laj{k.k ds fy, ,d jk"Vªh; uhfr dh 
vko';drk gS rFkk uhfr ds çHkkoh dk;kZUo;u ds 
fy, rnuq:i ,d vf/kfu;e dh vko';drk gS] tks 
fuEu dk;ksaZ dk fu"iknu dj lds&

A. iwjs Hkkjr esa dbZ VªLVsM fMftVy fjiksftVjh 
dh LFkkiukA

B. lHkh fMftVy MsVk dks fdlh u fdlh VªLVsM 
fMftVy fjiksftVjh esa lajf{kr djukA 

C. çR;sd VªLVsM fMftVy fjiksftVjh ds fy, ,d 
;k vf/kd fo'oluh; mÙkjkf/kdkjh gksukA

D. gekjh lkewfgd Le`fr dks fMftVy :i esa 
lajf{kr djus ds fy, lHkh MsVk dh lqj{kk ds 
fy, VªLVsM fMftVy fjiksftVjh dh ,d fxzM 
cukukA 

E. ;qokvksa] tks fd rduhdh ds lcls cM+s 
mi;ksxdrkZ gSa] dks tksM+us ds fy, fMftVy 
laj{k.k dks  f'k{kk dh eq[;/kkjk esa ykus dh 
vko';drk gSA 
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fu"d"kZ % 

VªLVsM fMftVy fjiksftVjh fdlh Hkh vkink 
esa fMftVy MsVk ds laj{k.k dk [;ky j[krh gSA 
lkFk gh ;g lqfuf'pr djrh gS fd fMftVy MsVk 
dk laj{k.k yacs le; rd gks ,oa fdlh Hkh rjg 
ls MsVk dk nq#i;ksx u gks ldsA VªLVsM fMftVy 
fjiksftVjh lHkh MsVk dks vksisu Q‚esZV esa lajf{kr 
djrh gS ,oa ç;qä lk¶Vos;j Hkh vksisu IysVQ‚eZ esa 
cuh gksrh gSA blhfy,] MsVk rd igq¡p ges'kk cuh 
jgrh gSA VªLVsM fMftVy fjiksftVjh lajf{kr MsVk 
ij vkus okys ladVksa ds çfr ges'kk lpsr jgrh 
gS vkSj rduhdh #>ku vkSj vkus okys ladVksa ds 
iwokZuqeku ls çsfjr le;ksfpr dk;Zokgh djrh gSA 
lkFk gh] rduhdh mUu;u ds lkFk&lkFk VªLVsM 
fMftVy fjiksftVjh esa lajf{kr MsVk dk ehfM;k] 
Q‚esZV ,oa lk¶Vos;j vixzsM fu;fer :i ls adjuk 
vfuok;Z gSA blhfy,] VªLVsM fMftVy fjiksftVjh 
dk ISO 16363 çek.k&i= Hkh le;kof/k ds fy, 
gksrk gSA rnqijkUr v‚fMV dh çfØ;k iqu% djkuh 
gksrh gSA NCAA ds fy, Hkh çek.k&i= uoacj 
2020 rd gSA fMftVy laj{k.k esa pqukSrh dsoy 
rduhdh ugha gS] cfYd laxBukRed Hkh gSA lkFk 
gh MsVk ds laj{k.k ds fy, yxkrkj çpqj /ku 
dh vko';drk gksrh gSA vyx&vyx laLFkkuksa ds  
}kjk laLFkkxr :i ls VªLVsM fMftVy fjiksftVjh 
cukuk vklku ugha gSA ysfdu] tSlk fd NCAA 
ds fy, laHko gks ldk] dbZ laLFkku ,d lkFk 
feydj bl dk;Z dks dj ldrs gSaA blls MsVk dk 
laj{k.k jk"Vªh; Lrj ij gks ldsxkA lkFk gh] fdlh 
,d laLFkk ds mij foÙkh; cks> Hkh de gksxkA vr% 
VªLVsM fMftVy fjiksftVjh dh foÙkh; dkj.kksa ls 
foQyrk dh laHkkouk de gks tk;sxhA tcrd ge 
fMftVy MsVk dk laj{k.k lqfuf'pr ugha djsaxs] 
gekjk vkt] dy ds bfrgkl esa lqjf{kr ugha jg 
ldsxkA

Terminologies:
Disaster Management vkink çca/ku

Digital Preservation fMftVy laj{k.k

Digital Archive fMftVy vkdkZbZOl @ 
fMftVy ys[kkxkj

Trustworthy Digital 
Repository (TDR)

VªLVonhZ fMftVy 
fjiksftVjh ¼VhMhvkj½

Trusted Digital 
Repository (TDR)

VªLVsM fMftVy 
fjiksftVjh ¼VhMhvkj½

National Cultural 
Audiovisual Archives 
(NCAA)

us'kuy dYpjy 
v‚fM;ksfotqvy vkdkZbZOl

Offline deta centre v‚QykbZu MsVk lsaVj

Access Quality ,Dlsl DokfyVh

Archival Quality vfHkys[kh; @ vkdkZbZoy 
DokfyVh

Open format vksisu Q‚esZV 

Open Platform vksisu IysVQ‚eZ

LPCM – Linear Pulse 
Code Modulation

,yihlh,e

BWF Broadcast Wave 
Format& chMCyw,Q

MXF Material Exchange 
Format &,e,Dl,Q 

JPEG2000 – Motion 
JPEG2000 file format 
for video 

&tsihbZth2000

Open Archive 
Information System 
(OAIS)

vksiu&vkdkZbo bUQ‚esZ'ku 
flLVe 

Reference Model jsQjsal e‚My

Standards for 
Digitization 

fMftVyhdj.k dk ekud 

International 
Association of Sound 
and Audiovisual 
Archives (IASA) 

baVjus'kuy ,lksfl,'ku 
v‚Q lkmaM ,aM 
v‚fM;ksfolqvy vkdkZbOl 
¼vkbZ,,l,½

Metadata – Information 
about content  

esVkMsVk

çrkikuUn >k] ÞfMftVy MsVk ds laj{k.k dh pqukSrh vkSj Hkkjr esa bl fn'kk esa gks jgs ç;klß
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Outdated vçpyu

LTO- Linear Tape 
Open- A media for 
digital data storage.

,yVhvks

Upgrade vixzsM@mUu;u

Copyright d‚ihjkbZV ¼lokZf/kdkj½
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laL—r laKkfudh % 'kks/kkRed vk;ke

(Knowledge Technology for Sanskrit : R&D Prospects)
,d fnolh; dk;Z'kkyk] 11vDVwcj 2019] Hkkjrh; fo|kHkou] fnYyh

lg;ksx % TDIL çksxzke] bysDVªkWfudh ,oa lwpuk çkS|ksfxdh ea=ky;] Hkkjr ljdkj 
One day workshop on 11 October, 2019 at Bharatiya Vidya Bhavan, Delhi

In collaboration with TDIL Program, Ministry of Electronics & IT, Government of India  

ewy okD; % O;k[;kRedrk ek= ls uo l`tukRedrk dh vksj 
Theme: Towards Paradigm Shift from Interpretation Phase to Innovation Phase

ladyu % vkse fodkl]  
Compilation: Om Vikas 

Hon. Adviser, Bharatiya Vidya Bhavan, Delhi
dr.omvikas@gmail.com

lkjka'k

laL—r lkfgR; fofo/k çdkj ds Kku foKku dk HkaMkj gS] tSls n'kZu 'kkL=] ;ksx] Hkk"kk foKku]  
rdZ 'kkL=] vFkZ 'kkL=]  xf.kr] T;ksfr"k] HkkSfrdh] inkFkZ foKku] jklk;fudh] j{kk foKku] vk;qfoZKku] okLrq] 
jktuhfr] laxhr] u`R;] f'kYi dyk bR;kfn A 

12 oha lnh rd r{k'khyk] ukyank] foØef'kyk] oYyHkh] lkeiqjk vkfn dbZ cM+s fo'ofo|ky; Fks] tgka 
ns'k fons'k ls fo|kFkhZ v/;;u djus vkrs Fks A  ftUgsa vkØkarkvksa us /oLr fd;k]  laL—fr dks viekfur 
fd;k A lu~ 1835 esa eSdkys f'k{kk ,DV ykxw gksus ds ckn vaxzsth çeq[k Hkk"kk cuh A laL—r v/;;u dgha 
dgha O;k[kkRed Lrj ij pyk;k x;k] dsoy bls cpk, j[kus ds mís'; ls A 

u, Hkkjr esa laL—r vkSj VsDu‚y‚th ds ikjLifjd lg;ksx ls O;k[;kRedrk ek= ls uo l`tukRedrk 
dh vksj c<+us ij uo uohu vkfo"dkj vkSj uokpkj dh vuar laHkkouk,a gSa A laL—r ,oa rduhdh nksuksa 
v/;srkvksa dks ,d nwljs ls lh[kus vkSj feydj uokpkj djus dh vko';drk gS A

 dk;Z'kkyk esa Hkfo";ksUeq[kh çkstsDVksa ij ppkZ mRiknuh; rduhdh fodkl] ekudhdj.k] ekuo 
lalk/ku fodkl] vkSj mnh;eku laKkfudh VsDukWykWth ds fo"k;ksa ij gqbZ A blesa ns'k&fons'k ls 12 fo}kuksa  
us Hkkx fy;k A ¶yksfjMk fo'ofo|ky; ds çks- ns'keq[k us skype ij çLrqfr dh A flQkfj'kksa  dh rkfydk 
vUr esa nh gqbZ gS A  

Abstract

Sanskrit scriptures have rich Traditional knowledge in various fields like philosophy, 
linguistics, physical science, mathematical science, medical science, agricultural science, 
material science, logic, astronomy, navigation, architecture, transportation, governance, legal 
system, defence, performing arts, etc. 

World famous Takshashila, Nalanda, Vikramashila, Valabhi, Samapura, etc. flourished 
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until 12th century. Barbaric Invasions on economically and culturally rich Bharat resulted into 
massive loss of documented traditional knowledge in books and manuscripts. Cultural values 
were demeaned. Another setback was promulgation of Macaulay Education Act in 1835 when 
English became prominent language of education and governance. Sanskrit studies survived 
only in Interpretation phase.

Cross-flow between Sanskrit and Technology expertise may pave a way towards paradigm 
shift from Interpretation phase to Innovation Phase in Sanskrit Studies and Research, and 
create a platform for break-through innovations and research in Science and Technology. Both 
the disciplines – Sanskrit and Professional studies – need to mutually learn and collaborate 
to Innovate.

The workshop focused on presentations on futuristic projects spanning areas like 
identifying knowledge gaps to develop new research avenues and requisite technology 
tools aiming at issues relating to Productization, Standardization, Capacity Building, and 
Emerging Cognitive Technologies. There were 12 presentations in person, and one on skype 
from Florida Univ. Recommendations are given at the end in a table. 

çLrkouk %

dk;Z'kkyk dk vk/kkj dkj.k ;g fpUru Fkk fd 
Hkkjr ds vrhr esa laL—r Hkk"kk&foKku dh –f"V 
ls] vkSj Kku foKku ds foiqy lkfgR; dh –f"V 
ls le`) Hkk"kk jgh A vk;qosn] vFkZ'kkL=] xf.kr] 
T;ksfr"k] inkFkZ foKku LFkkiR;- u`R;] laxhr f'kYi] 
n'kZu 'kkL=] jktuhfr] jk"Vª j{kk uhfr] /kuqosZn] 
vkfn ij 'kks/kkRed lkfgR; vkSj Vhdk,a fy[kh xbZA 
buesa oSfo/; gS] oxhZdj.k gS] lw{erj ls egÙkj dh 
ladYiuk gS A Kku foKku dh fodkl ;k=k dk 
fyf[kr fooj.k 3500 o"kZ igys ls miyC/k gS A  
blesa mÙkjksÙkj vfHko`f) Hkh gksrh jgh A iM+kslh 
ns'kksa ls O;kikfjd ,oa lkaL—frd lEcU/k Hkh curs  
vkSj c<+rs x, A ukyank] r{kf'kyk] foØef'kyk 
tSls fo'ofo|ky;ksa esa Nk= ns'k&fons'k ls vkdj 
v/;;u vkSj 'kks/k dk;Z djrs Fks A ysfdu 12 oha 
lnh ds mÙkjk/kZ esa vkØkarkvksa us bu fo'ofo|ky;ksa] 
xzaFkky;ksa] vkSj laL—fr Kku dsUæksa dks /oLr fd;k A  
Kku xzUFkksa  dks tyk;k A  ifj.kke Lo#i Kku 
foe'kZ] ijaijkxr&Kku dk yksi gksus yxk A dfri;  
euhf"k;ksa us laL—r ds vius laxzghr Kku foKku 
dks l¡tks, j[kus dk ç;kl fd;k A 

fczfV'k 'kklu dky esa eSdkys f'k{kk ,DV 
¼1835 AD½ ds vUrxZr f'k{kk ç'kklu dh çeq[k 
Hkk"kk bafXy'k dks cuk;k x;k A vxys lkS o"kksZ esa 
Hkkjr dh laL—fr] vkSj ijaijkxr Kku foKku dks  
v&oSKkfud vkSj gs; crk;k x;k A laL—r Hkk"kk 
dk v/;;u 'kkL=ksa dh O;k[;kRedrk rd lhfer 
jgk] vuqla/kku vkSj uokpkj dh çfØ;k Bgj xbZ A

u, Hkkjr dk ewy ea= gS vkRe fo'okl] vkRe 
xkSjo] vkSj vkRefuHkZjrk gsrq mRlkg A blfy, 'kkafr 
vkSj le`f) ds fy, laL—r esa fufgr Kku&foKku dks 
vk/kqfud foKku ds lkFk&lkFk le>rs gq, vuqla/kku  
vkSj uokpkj dh lEHkkoukvksa dks ryk'kus dh 
vko';drk gS A ;g laL—r ds mPp f'k{kk laLFkkuksa 
vkSj mPp rduhdh f'k{k.k laLFkkvksa dks feydj 
f'k{k.k] çf'k{k.k vkSj 'kks/k djus gksaxs A laL—r 
ds Nk= daEI;wVj çpkyu vkSj dEI;wVj ls laL—r 
lalk/ku iSdst dk ç;ksx lh[ksa A  vkSj rduhdh 
Nk= laL—r Hkk"kk foKku vkSj foKku lEer laL—r 
lkfgR; dks i<sa] le>sa vkSj l`tukRed fopkjksa dk 
iks"k.k djsa A ¼Collaborate to innovate½-  lE;d~ 
rdZlaxr ladYiukvksa ds vknku&çnku ls vfo"dkj 
vkSj uoksUes"k dh lEHkkouk,a c<+ tkrh gSa A  

vkse fodkl] ÞlaL—r laKkfudh% 'kks/kkRed vk;keß
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mi;qZä mís'; ls ,d fnolh; dk;Z'kkyk dk 
vk;kstu 11 vDVwcj 2019 dks Hkkjrh; fo|k Hkou] 
fnYyh esa fd;k x;k A bySDVª‚fudh ,oa lwpuk 
çkS|ksfxdh ea=ky; ds TDIL ¼ Hkkjrh; Hkk"kkvksa ds 
fy, rduhdh fodkl ½ çksxzke ls bl dk;Z'kkyk ds 
fy, foÙkh; lg;ksx Hkh feyk A dk;Z'kkyk esa ns'k 

vkSj fons'k ds 12 'kks/kdrkZvksa us VSDuksy‚th çksMDV 
cukus] ekudhdj.k]  ekuo lalk/ku fodkl vkSj 
mnh;eku VSDu‚y‚th dh lEHkkoukvksa vkSj çkstsDV 
ij ppkZ gqbZ A 

foLr`r flQkfj'ksa www.bvbdelhi.org/kts/
kts.html ij miyC/k gSa A 

ekuuh; ç/kku ea=h dk çsjd lans'k
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l=&1 mn~?kkVu l= % 

dk;Z'kkyk ds Bhd igys ekuuh; ç/kkuea=h Jh 
ujsUæ eksnh dk cgqr mRlkgo/kZd lans'k feyk] ftls  
Hkkjrh; fo|k Hkou] fnYyh dsUæ  ds funs'kd] Jh 
v'kksd ç/kku ¼director@bvbdelhi.org½ us i<+k] 
djry /ofu ls çfrHkkfx;ksa dk eukscy Hkh c<+kA   
Jh v'kksd ç/kku us lHkh fo}ku oäkvksa vkSj 
Jksrkvksa dk bl dk;Z'kkyk dks lQy cukus ds fy, 
çfrHkkxh cuus ij vkHkkj O;ä fd;k A vknj.kh;  
çks- ,e-ih-iqfu;k th ekxZ n'kZu djrs jgs gSa] O;Lrrk 
ds {k.kksa esa le; fudkyk] Hkkjrh; fo|k Hkou vR;ar 
vkHkkjh gS A eapLFk fo}ku çks- lR;ozr 'kkL=h th] 
çks-  vkj- ds- ik.Ms; th] vkSj M‚- vkse izdk'k 
ik.Ms; th dk Hkh vkHkkj] lnk dh Hkkafr vkt Hkh 
mudk ekxZn'kZu feysxk A Jh v'kksd ç/kku ds 
Lokxr Hkk"k.k ds ckn çks- vkse fodkl us dk;Z'kkyk 
ds ç;kstu ij çdk'k Mkyk A 

çks- ,e-ih-iqfu;k] mik/;{k] vf[ky Hkkjrh; 
rduhdh f'k{kk ifj"kn ¼vcm@aicte-india.org½ 
us mn~cks/ku Hkk"k.k esa Hkkjrh; laL—fr ds foKku 
lEer jhfr fjoktksa dks Hkqykus ls Hkkjrh; fo|kFkhZ 
vPNk çn'kZu ugha dj ikrs A AICTE us blfy, 
ÞEssence of Indian Knowledge Traditionß ds 
,d ,fPNd vfuok;Z  dkslZ dks e‚My ikBîØe  
esa 'kkfey fd;k gS A yxHkx 80 yk[k fo|kFkhZ 
rduhdh f'k{kk ysrs gSa A ysfdu mUgsa ijaijkxr 
Hkkjrh; Kku&foKku dh tkudkjh ugha gksrh A 
ukyank fo'ofo|ky; esa 70 ns'kksa ls gtkjksa fo|kFkhZ 
vkrs jgs] ogka f'k{kd&f'k{kkFkhZ vuqikr 1%5 gksrk 
Fkk A 12 oha lnh ds mÙkjk/kZ esa vkØkUrkvksa us 
bls /oLr fd;k]  bldk 9 eaftyk xzaFkky; g¶rksa 
tyrk jgk A fnYyh dk ykSgLrEHk vkt Hkh gtkjksa 
o"kksaZ ls xzh"e] o"kkZ] f'kf'kj _rqvksa dh /kwi] cjlkr] 
fgeikr lgrs gq, Hkh oSlk gh gS] ,slh Fkh Hkkjr 
dh VSDuksy‚th A ,sls vusd mnkgj.k gSa A mUgksusa 
dk;Z'kkyk ds lQy fu"d"kkZRed vk;kstu dh 

'kqHkdkeuk,a nha A fo'o çfl) laL—r fo}ku çks- 
lR;ozr 'kkL=h ¼drsatyavratshastri@gmail.com ½  
vkSj Jh ykycgknqj 'kkL=h laL—r fo|kihB ds 
midqyifr çks- vkj- ds- ik.Ms;  ¼profrkpandey@
yahoo.co.in ½ us Hkkjrh; Kku foKku dks xgjkbZ 
ls le>us] mnh;eku dEI;wVj VSDuksy‚th dk 
ç;ksx djrs gq, uokpkj vkSj 'kks/k dh ijEijk dks 
vk/kqfud foKku 'kks/k ls tksM+dj vkxs c<+kus dh 
vko';drk ij cy fn;k A M‚- vkse çdk'k ik.Ms; 
¼omppandy@india.com½ us ;r~ fi.Ms rr~ czgek.Ms  
dk mYys[k djrs gq, Hkkjrh; mRloksa dk lEca/k 
ç—fr ls crkrs gq, 'kkar okrkoj.k esa /;ku ls uohu 
'kks/k lEHkkouk,a çdkf'kr gksus dh ckr dgh A 

l=&2 VwYl vkSj mRiknu  
  ¼Tools and Productization½ % 

lapkyu leUo;u bysDVª‚fudh ,oa lwpuk 
çkS|ksfxdh ea=ky; ds funs'kd Jh fot; dqekj 
¼vkumar@meity.gov.in½ us fd;k A 

çks- ihVj 'kkQZ ¼peter.scharf@iiit.ac.in½ 
czkmu ;quhoflZVh ¼;w-,l-,½ fjVk;j gksus ds ckn 
IIIT gSnjkckn esa foftfVax çksQslj gSa vkSj DEI;wVs'ku 
fyafXofLVDe ds {ks= esa dbZ çkstsDV xkbM dj jgs 
gSa A mUgksaus crk;k fd Hkkjrh; Kku foKku dh 
laL—r ik.Mfy;ka fiNys 800&900 o"kksZ esa yxHkx 
vk/kh  yqIrçk; gSa D;ksafd bUgsa 300&500 lky gh 
lqjf{kr j[k ikuk lEHko gS A Nk=ksa ds i<+us ds 
rjhds cny jgs gSa A Jfr ls gLrys[ku ls fçaV vkSj 
vc fMftVy A laL—r Kku foKku dks lqjf{kr 
j[kus ds fy, bls fMftVkbt djuk vko';d gS A  
mUgksaus laL—r Hkk"kk foKku vk/kkfjr l‚¶Vos;j 
fodflr fd;k gS A ftlls 'kCndks'kkfn dks dksM 
djuk vkSj lpZ djuk vklku gS A 

mudh iRuh M‚ ruqtk vtksfrdj us fMftVy 
laL—r Hkk"kk'kkL= ij cuk, x, çksxzke dh tkudkjh 
nh A 
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çks- vEck dqydd.khZ (apksh@uohyd.ernet.
in) gSnkjkckn fo|ky; esa laL—r foHkkxk/;{k gSa A 
mUgksaus l‚¶Vos;j fuekZ.k esa ikf.kuh O;kdj.k dh 
fo'ks"krkvksa ij çdk'k Mkyk A 'kCn&cks/k ij foLr`r 
ppkZ dh A 

Jh egs'k dqyd.khZ ¼meheshdkulkarni@
gmail.com ½ lh-Msd esa ofj"V funs'kd vkSj ftLV 
çksxzke ds d‚MhZusVj gSa A mUgksaus crk;k fd 22 
Hkkjrh; Hkk"kkvksa ds fy, fyfi ds vuqdwyu] laxzg.k] 
buiqV vkSj vkmViqV dh çfof/k;ksa ¼VwYl½ dk fodkl 
lh-MSd esa fd;k tk jgk gS A 'kCnkfn dks'k] LFkkuh; 
fof'k"V MsVk tSls fnu] fnukad] le;] eqæk] dysaMj] 
ekiu] 'kCn&lkfeI; bR;kfn] vkSj fyI;arj.k] orZuh 
tk¡p] O;kdjf.kd tk¡p] 'kCn O;qRifr ,oa okD; 
lEca/k ¼Morphological Analysis½ laf/k foU;kl] 
laf/k foPNsn] uke igpku] dkjd ladsr] /oU;kRed 
ekud çrhd ¼IPA½ ds fo"k;ksa ij fd, x, dk;ksaZ 
dk mYys[k fd;k A laL—r ds fy, ldy Hkkjrh 
oSfnd Qks.V lkeosfnd fof'k"V fpàksa dk çko/kku 
djrs gq, fo'ks"k QksaV Hkh fMtk;u fd, x, gSa A 
pqukSfr;ka Hkh gSa tSls laL—r 'yksdksa dk lEiw.kZ MsVk 
ugha gS A /ofu ds vuqlkj laf/k foPNsn ds fu;e Hkh 
cnyrs gSa A okd~ MsVk dks lkFkZd 'kCnksa esa rksM+ dj 
foPNsn djus ds fy, lalk/ku VwYl ugha gSa A 

osn] ckS) /keZ rFkk Hkkjrh; dyk ds ew/kZU; 
fo}ku çks- yksds'k pUæ us vkeaf=r Hkk"k.k esa crk;k 
fd fdl çdkj laL—r lkfgR; vjch vkSj xzhd 
Hkk"kkvksa esa vuqokn ds ek/;e ls vjc vkSj xzhl ns'kksa 
esa igq¡pk] ftlus muds uoksnh; n'kZu 'kkL= dks 
çHkkfor fd;k A Hkkjrh; euh"kh fopkjksa dh vis{kk 
fpUru çfØ;k ij cy nsrs vk, gSa A 

vO;ä 'kwU; vkSj xfroku dky dh vo/kkj.kk  
Hkkjrh; n'kZu esa rks gSa] fdlh vU; esa ugha A 
vkt vko';drk gS fd Hkkjrh; n'kZu vkSj laL—r 
lkfgR; dk v/;;u xzhd vkSj ysfVu fopkj/kkjkvksa 
ds lkis{k vk/kqfud foKku ds v/;;u esa Hkh fd;k 

tk, A fopkj oSfo/; uokUos"k.k dks m|r djrk gS A 

l=&3 Kku dks"k vkSj çlkj (Knowledge 
Base & Disseminations) %

 bl l= dk leUo;u lkaph fo'o fo|ky; 
dh iqoZ dqyifr çks- 'kf'kçHkk dqekj ¼prof.
shashiprabha@gmail.com½ us fd;k A çks- lkbZ 
lqljy ¼Mhu] ,e vkbZ Vh] oSfnd foKku ladk; 
iq.k½ (sai.susarala@gmail.com) us crk;k fd 
laL—r esa fufgr foiqy Kku&foKku dk laink dks 
jk"Vª 'kfä esa ugha cny lds gSa A yxHkx 50 yk[k 
ik.Mqfyfi;ksa dks fMdksM ugha fd;k tk ldk gS A  
mUgksaus ÞE-Bharati Online Platformß çkstsDV ij 
ppkZ dh ftlls 10 'kkL=ksa dks fof/kor lgstus dh 
;kstuk gSA 

çks- çrkikuUn >k (pjha@ignca.nic.in) 
IGNCA esa dYpjy bUQksesZfVDl ySc ¼CIL½ ds 
funs'kd gSa A mUgksaus laL—r ds fy, fo'oLr fMftVy 
HkaMkj cuk, tkus ds ckjs esa foLr`r ppkZ dh A 
ik.Mqfyfi;ka fofHkUu fyfi;ksa vkSj Hkk"kkvksa esa fofHkUu 
fo"k;ksa ij vyx vyx dysaMjksa ¼frfFk fu/kkZj.k  
ç.kkfy;ksa½ ds vuqlkj fy[kh xbZ gSa A muds fy, 
dksbZ loZekU; esVk MkVk ugha cuk;k tk ldk gS 
A esVk MkVk lkexzh dks Øec) latksrk gS ftlls 
fdlh fo"k;] ys[kd] LFkku] dky ds vk/kkj ij 
lpZ djuk] [kkstuk vklku gksrk gS A dh&cksMZ 
Hkh nsoukxjh esa gks] cksy dj buiqV vkSj laxzg.k 
dh lqfo/kk gks] fo'k"V fpàksa dks ;wuhdksM esa LFkku 
feys A  laL—r ls jkseu vkSj jkseu ls laL—r 
esa fyI;arj.k ds ekudhdj.k dh Hkh vko'drk gS 
ftlls laL—r ls jkseu vkSj jkseu ls laL—r esa 
ekud mPpkj.k dks lqjf{kr j[kk tk lds A  daVsaV 
rS;kj djus vkSj ik.Mqfyfi;ksa dks fMftVkbt ds 
fy, xq.koÙkkiw.kZ OCR dh Hkh vko';drk gS A 

Jh xksih dqekj cqyqxq ¼gopi@sanklya.com½ 
lka[; VSDuksy‚tht] fo'kk[kkiVue ds CEO gSa A 

vkse fodkl] ÞlaL—r laKkfudh% 'kks/kkRed vk;keß
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muds fopkj esa] Hkk"kk ds O;kdj.k ds e‚My ij 
dEI;wVj e'khu fdlh okD; dk in&foU;kl djrh 
gS A ikf.kuh ds laL—r O;kdj.k dh jpuk ds 
vuqlkj fdlh vU; Hkk"kk ds O;kdj.k dks fy[kus dh 
fof/k Hkh irk yx tkrh gS A Backus Naur Form 
¼1964 D½ esa dE;wVj Hkk"kk dks  O;kdj.k ds #i esa 
fy[kk x;k A ;g ikf.kuh ¼7oha bZlk iwoZ½ }kjk jfpr 
O;kdj.k xzaFk v"Vk/;k;h esa fn, x, fu;eksa ds leku 
gS A ;g vO;ä (abstract) e‚My gS ftls e'khu 
Lopkyu esa ç;ksx dj ldrs gSa A lka[; VSDu‚yksth 
fy- laL—r O;kdj.k e‚My ij vuqokn ij Hkh dke 
dj jgh gS A flLVe v‚u fpi (SOC) cukus ds Hkh 
ç;kl fd;s tk jgs gSa A mUgksus Kku&fuf/k çkstsDV 
ij Hkh ppkZ dh] ftl ij laL—r e‚My ds vk/kkj ij 
2500 fHkUu Hkk"kkvksa ds chp vuqokn laHko  gksxk A  
M‚ ch-oh-ds 'kkL=h (sastry.bvk@gmail.com)  
vesfjdk esa ;ksx laL—r~ fo'ofo|ky; ls lEc) gS A   
mUgksaus 'kCn vuq'kklue~ vFkkZr~ laL—r esa lgh 
mPpkj.k dh egÙkk dks crk;k A Lo;a fMtk;u fd, 
x, Þd&uknß laL—r dh cksMZ dk çn'kZu fd;k A 
;g czkãh vk/kkfjr lHkh Hkkjrh; Hkk"kkvksa ds fy, 
mi;ksxh gS A çLrqr çkstsDV esa ikf.kuh O;kdj.k ds 
vk/kkj ij ¼d½ okd~&okd~ laHkk"k.k (S2S)]  ¼[k½ 
lpZ baftu]  ¼x½ okd~ ys[ku (S2T)] vkSj ¼?k½ 
Qksuhe ¼Lofue½ vk/kkjh dksMu ç.kkfy;ka fodflr 
djus dk y{; gS A 

l=&3 U;wjkslkbal ,oa laL—r (Neuroscience 
& Sanskrit) : 

lapkyu leUo;u çks- v#.k vxzoky  
¼arunmamc@gmail.com½ bZ-,u-Vh fo'ks"kK vkSj çks- 
vt; pkS/kjh (ajay7.chaudhary@gmail.com)  
U;wjksyksftLV us fd;k A 

çksa-fouksn n- ns'keq[k ¼vinodsmind@gmail.com½  
çksQslj ,fefjVl] ¶yksfjMk fo'ofo|ky;] vesfjdk 
us skype ds ek/;e ls cgqr çHkkoh çLrqfr nh A   
ç'uksÙkj Hkh gq,A mUgksaus crk;k fd ¼ikf.kuh½ 

O;kdj.k vkSj lgh mPpkj.k ds dkj.k laL—r 
Hkk"kk dks v{kq..k j[kk tk ldk A 'okl ysus vkSj 
cksyus esa okd~&fu;a=.k] fopkj] vuqHkwfr] iwoZKku] 
iwoZvuqHkoksa ds tfVy esy tksy dh çfØ;k gksrh gS A  
psruk ¼Consciousness½ ij U;wjksyksftLV 'kks/k 
dj jgs gSa A  bl laca/k esa NADA (National 
Awareness Dimensional Assessment) ij 
fjlpZ isij dk mYys[k fd;k ftlesa psruk ds 10 
vk;keksa ij ppkZ dh xbZ gS A blesa v}Sr osnkUr 
vkSj ckS) n'kZuksa ds fopkjksa ls lerk fn[krh gS A 

efLr"d ij Å¡ vksadkj vkSj ea=ksa ds çHkko ij 
Hkh 'kks/k dk;Z gq, gSa A mUgksaus vkºoku fd;k fd 
U;wjyusV ij laL—r lEHkk"k.k ij 'kks/k dk;Z gks A 
mudh PPT çLrqfr dks  cgqr ljkgk x;k A ;g 
www.bvbdelhi.org/kts ij miyC/k gS A 

çks- vt; pkS/kkjh ¼RML-PGI½ us crk;k fd 
egke`R;at; ea= dk flj esa pksV ls dksek esa x, 
ejhtksa ij çHkko ekiu ds fy, mudh Vhe 'kks/k 
dj jgh gS A 

M‚- fç;adk tSu ¼priyankaj@cdac.in½ us lh-
MSd ls Hkk"kk&çkS|ksfxdh ij fd, tk jgs fofo/k 
rduhdh fodkl dk;ksaZ  dk ifjp; fn;k A 

çks- nsoh çlkn feJ ¼mishra@iitk.ac.in½ us 
laL—r lkfgR; esa mUur foKku ,oa çkS|ksfxdh dh 
tkudkjh dk mYys[k fd;k A oLrqr 90% laL—r 
lkfgR; esa /keZ dh vk[;k,a&O;k[;k,a ugha gSa A 
foKku dks ç—fr ds lanHkZ esa iquHkkZf"kr djus dh 
vko';drk gS A fo'ks"k #i ls jlk;fudh esa laL—r 
esa mYyf[kr mUur 'kks/kksa dk mYys[k fd;k A 

lekiu l=&

çks- ,l ds dkd (shibankak@yahoo.com) 
ds vuqlkj laL—r fpUru vkSj rnuqdwy  çfØ;k 
dh Hkk"kk gS A okd~ buiqV rduhdh ds fodkl 
vkSj mRiknu ij cy fn;k tk, A blds fy, 
lkoZHkkf"kd Lofufed o.kZekyk ¼Universal 
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Phonetic Alphabet½ dk fodkl nsoukxjh ds  
vk/kkj ij fd;k tk, A ekuo okd~ mPpkj.k 
Lo&fu;a=.k ds laKkukRed foKku ¼Cognitive 
Science½ lEer 'kks/k dks c<+kok fn;k tk, A 

laL—r ds v/;;u ls O;ogkj esa yphykiu] 
uokUos"k.k ço`fr esa vfHko`f) gksrh gS A blfy, 
Ldwy] d‚yst] 'kks/k laLFkkuksa  vkfn lHkh Lrjksa ij 
laL—r vuq'khyu dk lekos'k gks A 

MAMC esfMdy d‚yst ds iwoZ Mhu] çks- 
v#.k vxzoky us lq>ko fn;k fd esMhdy lkbal 
ds xzsT;q,V dkslZ esa laL—r dks vfuok;Z ¼core½ 
dkslZ cuk;k tk, A 

M‚ vkse fodkl us dk;Z'kkyk dh ppkZvksa dks 
laL—r laKkfudh ds fodkl ,oa ç;ksx lao/kZu dh 
–f"V ls pkj oxksZ esa çLrqr fd;k A 

1- Hkk"kk&çkS|ksfxdh fodkl mRiknu] çlkj vkSj 
lq/kkj ¼Productization½ % 

ns'k ds fofHkUu laLFkkuksa esa ljdkjh foÙkh; 
lgk;rk ls fodflr laL—r ds fy, VSDuksy‚th 
çksVksVkbi] lsok&l‚¶Vos;j vkfn dh xq.koÙkk vkSj 
fofHkUu flLVeksa ij çpkyu dh tk¡p fdlh dsUæh; 
tk¡p ç;ksx'kkyk esa vkSj rnuqlkj mudk O;kolkf;d 
iSd rS;kj fd;k tk, A blds ç;ksx dk ykHk  
vf/kd ls vf/kd fo|kfFkZ;ksa] f'k{kdksa] 'kks/kdrZ~rkvksa 
dks feys A  blfy, ekbØksl‚¶V] xwxy] ,fIiy 
vkfn çpfyl v‚ijsfVax flLVEl ij Hkh bl  
lqfo/kk dks miyC/k djk;k tk, A QksaV] dh&cksMZ 
buiqV] okd~ buiqV] orZuh tk¡p] lpZ fMD'kujh] 
vks-lh-vkj] okD; foU;kl] d‚iZl] vkfn ewyHkwr 
vko';drk,¡ gSa] budks loZ lqyHk fd;k tk, A 
ljdkj ls QafMx Hkh gqbZ ysfdu tu&igq¡p ux.; 
gh gS A ljdkjh QafMax uhfr esa cnyko gks A  tu 
igq¡p] tu&ykHk] ç;ksx&lqyHkrk vkSj dsfUæ; xq.koÙkk 
tk¡p ds vk/kkj ij çkstsDV dks cuk;k tk,] rnuqlkj 
dk;kZUo;u vkSj lekiu ekuk tk, A bl lanHkZ esa 

,d vkSj lq>ko gS fd ljdkj laL—r vuql`tu 
lqfo/kk ra= dk le;c) fodkl djs] vkSj bldk  
O;olk;hdj.k 'kh?kz laHko djk, A blesa e'khuh 
vuqokn] [kkstuh; 'kCndks'k] rduhdh 'kCnkoyh] 
laiknu] J`rys[ku (S2T)] ys[k ls dksfMr laxzg.k 
¼OCR½] orZuh ,oa O;kdj.k tk¡p] f}Hkkf"kd ¼laL—r 
&fgUnh ,oa laL—r&bafXy'k½ mR—"V ys[kksa dk 
laxzg.k tSlh lqfo/kk,a ,dh—r gksa A bls DykmM 
ij Hkh fn,  tkus dh O;oLFkk gks ldrh gS A 

2- ekudhdj.k (Standardization) % 

fofHkUu IysVQkeksaZ ds chp laL—r laKkfudh 
çpkyu dks lqfuf'pr djus ds fy, nsoukxjh fyfi] 
dh&cksMZ dqath LFkkiu] Lofue vk/kkjh o.kZekyk 
¼universal phonetic alphabet½]  daVsaV l`tu 
esVk MsVk] nh/kZdkfyd fMftVy daVsaV laj{k.k vkfn 
ds jk"Vªh; ekud cuk, tkus dh vko';drk gS A 

3- laKkukRed foKku esa laL—r ,oa mnh;eku 
VsDuksyksth ¼Emerging Technologies & 
Cognitive Science and Sanskrit½ %  

ea=] /;ku] 'kkL=h; laxhr] jkx] ;ksx vkfn 
dk ekuo vkSj lekt ij iM+us okys çHkkoksa ij 
'kks/k dh cgqr laHkkouk,a gSa A ijaijk esa crk, x, 
ykHkksa dks oSKkfud ijh{k.kksa ls iq"V dj ldrs gSa A  
blds vfrfjä egRokdka{kh 'kks/k ifj;kstukvksa tSls 
psruk ¼Consciousness½] czsu&e‚Mfyax] czsu&czsu 
lapkj ¼brain-to-brain modeling½] czsu fleqys'ku] 
fFkafdax e'khu] raf=dk foKku lEer f'k{k.k fof/k 
¼Neuroscience Research based Pedagogy½] 
e'khuh psruk ekiu] Lihp çkslsflax] ladYiukRed 
¼concept½ usVofdZx dE;wVj Hkk"kk ¼CNL½] 
vFkkZuqxr rdZ fl)kUr ¼Semantic Logic½] 
v‚UVksy‚th ¼Ontology½] lhesfUVd osc ¼Semantic 
Web½ fMtk;u] ikf.kfu e'khu fMtk;u] vkfn esa 
laL—r xzaFkks esa of.kZr vuqHkwr Kku ls cgqr ykHk 
fey ldrk gS A 

vkse fodkl] ÞlaL—r laKkfudh% 'kks/kkRed vk;keß
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4- ekuo lalk/ku fodkl ¼Human Resource 
Development½ %  

vHkh rd laL—r v/;;u vkSj 'kks/k n'kZu o 
laL—r lkfgR; rd lhfer gS A lkfgR;srj foKku 
,oa çkS|ksfxdh ds ckjs esa dqN bfrgkl tSls çlaxksa 
rd tkudkjh gS] ysfdu 'kks/k vkSj uokUos"k.k ugha 
gks jgs A orZeku mPpf'k{kk ç.kkfy;ksa esa laL—r dks 
LFkku ugha A  laL—r v/;;u vkSj rduhdh f'k{k.k 
esa rkyesy LFkkfir djus dh vko';drk gS A  
çkjafHkd laL—r f'k{k.k esa vk/kqfud foKku ds 
ewyHkwr fl)kUrksa] vkSj Hkk"kk&çkS|ksfxdh ds ç;ksx 
ls laL—r esa lkexzh fuekZ.k ¼Content Creation½] 
Kkud"kZ.k ¼Knowledge Mining½ vkSj la{ksi.k 
¼summarisation½  VwYl dk ifjp; djk;k tk, A  
Lukrd Lrj ij csfld lwpuk VSDuksy‚th] 
dEI;wVs'kuy laL—r Hkk"kk&foKku ds lkFk ,d&nks 
LoSfPNd çk;ksfxd dkslZ tSls e'khu vuqokn] —f=e 
cqf) foe'kZ ,oa ç;ksx] fMftVy&iFk KkuktZu 
¼Online Education½] VSDl ekbfuax ¼ikB lkexzh 
[kuu½]  /ofu çkS|ksfxdh ¼Speech Technology½] 
bR;kfn gksa A 

ysfdu bu dkslksaZ dks laL—r laLFkkuksa esa 
pykus ds fy, rduhdh laLFkkuksa ds lkFk feydj 
dkslZ fMtk;u] ç;ksx ¼practicals½ O;oLFkk] 
ijh{kk vkSj la;qä çkstsDV djkus dh vko';drk 
gS A ;g laLFkkxr lg;ksx AICTE vkSj laL—r 
fo'ofo|ky; ds chp dkjxj vuqca/k ls gh laHko gS A  
AICTE bl ubZ fn'kk esa igy dj ldrk gS A  
AICTE rduhdh laLFkkuksa esa ÞlaL—r esa foKkuß 
¼Science in Sanskrit½ vkSj ÞlaL—r dk foKkuß 
¼Science of Sanskrit½ tSls ,sfPNd  ØsfMV 
dkslZ nsus dh O;oLFkk djs A blh çdkj ,d u, 
LukrdksÙkj dkslZ ÞlaL—r laKkfudhß dk ikBîØe 
cuk;k tk,- vkSj dqN rduhdh laLFkkuksa esa lehiLFk 
laL—r fo'ofo|ky;ksa ds l?ku lg;ksx ls ;s dkslZ 
pyk, tk ldrs gSa A 

AICTE bu lHkh mi;Zä dkslksaZ ds ikBîØe 
cukus esa] vkSj rnuqlkj bu dkslksaZ dks Loh—fr 
¼Approval½  çnku djus esa l{ke gS A laL—r 
laLFkkuksa ds fy, esaVj rduhdh laLFkkuksa dk fu/kkZj.k  
Hkh AICTE dj ldrk gS A blds vfrfjä 
MHRD, UGC, MCI dh rjQ ls funsZ'k gks fd 
foKku] çkS|ksfxdh] esMhdy lkbal] y‚ ¼fof/k½] vkSj 
esustesaV vkfn fo"k; {ks=ksa esa fd, tk jgs 'kks/k 
çca/kksa esa ijaijkxr Kku foKku ds lkfgR; dk Hkh 
losZ{k.k vfuok;Z gks A vk/kqfud vkSj ijaijkxr Kku 
dh fo/kkvksa esa lkE; vkSj oS"kE; tkuus ls uokUos"k.k 
dh lEHkkouk,a vf/kd gksaxh A Kku dh lexzrk dk 
fo'ks"k egRo gS A 

Lukrd Lrj ij laL—r v/;;u ikBîØe esa 
3 ØsfMV dksj dkslZ ds #i esa bUgsa 'kkfey fd;k 
tk, & Fundamentals of Sanskrit computing] 
Science in Sanskrit] Computational Sanskrit-

;s dkslZ AICTE dh enn ls lEc) rduhdh 
laLFkku ds f'k{kdksa ds }kjk fn, tk,a A

LukrdksÙkj ¼2&o"khZ;½ fMIyksek çksxzke & 
laL—r laKkfudh ¼Knowledge Technology for 
Sanskrit½ 

,vkbZlhVhbZ dh igy ls ;g dkslZ fof'k"V 
ekuo lalk/ku fodkl esa lgk;d gksxk A p;fur 
laL—r fo'ofo|ky;ksa esa laL—r laKkfudh dsUæ 
¼la-la- dsUæ½ cuk, tk,¡] tgka LukrdksÙkj fMIyksek 
çksxzke rduhdh laLFkku  dh enn ls pyk, tk,¡ A 
fuEufyf[kr la-la- dsUæ bl çdkj çLrkfor gSaA

laL—r laKkfudh dsUæ ,oa rduhdh lg;ksx

1 Jh yky cgknqj 'kkL=h laL—r fo|kihB & 
rduhdh lg;ksx % IIT fnYyh ,oa lh-MSd 

2 jk"Vªh; laL—r fo|kihB fr#ifr  & 
rduhdh lg;ksx % IIIT  gSnjkckn  
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3 jk-l-fo- lnkf'ko ifjlj iqjh ¼mfM+lk½  & 
rduhdh lg;ksx % IIIT Hkqous'oj

4 jk-l-fo- jktho xka/kh dsEil] Jaxsjh ¼dukZVd½  
& rduhdh lg;ksx % IIIT csaxyq#

5 jk-l-fo- xqloeqgj dsEil] dsjy  &  
rduhdh lg;ksx % IIIT f=osUæe & SCCI

6 lEiw.kkZuUn laL—r fo'ofo|ky;] okjk.klh & 
rduhdh lg;ksx % IIT ¼BHU½ okjk.klh

la- la- dsUæ ¼SSK½ esa f'k{k.k çf'k{k.k] 
m|ferk çf'k{k.k] MOOCs fuekZ.k] laL—r 
laKkfudh fMIyksek çksxzke] ,e-fQy vkSj ih,pMh 
Lrj ds f'k{k.k vkSj 'kks/k dk;Z gksaxs A laL—r 
vkSj VSDuksy‚th ds lg;ksftr 'kks/k&fodkl ij cy 
fn;k tk;xk A 

laL—r laKkfudh dsUnzksa dh LFkkiuk MHRD 
ds }kjk fof/kor~ dh tk, A

rduhdh laLFkkuksa esa Hkh 3 ØsfMV ds ;s dkslZ 
fMtk;u vkSj Loh—r fd, tk ldrs gSa & Science 
of Sanskrit] Sanskrit in Modernity, Traditional 
Science & Arts in Modern perspective- blh 
çdkj MBA, MBBS,  LLB/MLB Lrj ij Hkh 
rRlacaf/kr dkslZ fMtkbu fd, tk ldrs gSa A laL—r 
xzaFkksa esa of.kZr vFkZ'kkL=] rdZ'kkL=] ;ksx'kkL=] 
vk;qosZn dk ifjp; Kku Hkh egÙkoiw.kZ gksxk A 

/kU;okn l=

dk;Z'kkyk ds vk;kstu esa Hkkjrh; fo|k Hkou] 
fnYyh ds funs'kd Jh v'kksd ç/kku th dk ekxZn'kZu 
feyrk jgk] Jh iq"isUæ 'kekZ] lquhfr xqykVh] jsorh 
flag vkSj vU; dbZ lg;ksxh lg"kZ tqM+s] l= lapkyu 
esa M‚ 'kf'kckyk] M‚ 'kf'kçHkk] Jh fot; dqekj 
¼MEITY½] çks- v#.k vxzoky¼MAMC½] çks- vt; 
pkS/kjh ¼RML-PGI½ dk lg;ksx feyk] l=kuqlkj 
çkslhfMax dks rS;kj djus esa çks- vkyksd vxzoky] çks- 
vt; eksgu xks;y dk ljkguh; lg;ksx feyk A  
fo}r~ eaMy ds çcq) oäkvksa dk vkHkkjA çks- ,e-ih- 
iqfu;k] çks- lR;ozr 'kkL=h] çks- vkj ds ik.Ms;] 
M‚- vkse çdk'k ik.Ms;] çks- ihVj JkQ] çks- vEck 
dqyd.khZ] M‚- egs'k dqyd.khZ] çks- yksds'k pUæ]  
çks- çrkiuUn >k] Jh xksih cqyqlq] çks- ch-oh-ds 
'kkL=h]  çks- lkbZ lqljy] çks- fouksn ns'keq[k]  
çks- Mh-ih- feJk] çks- jkeukFk >k] M‚ fç;adk tSu] 
çks- ,l- ds- dkd ds mn~cks/ku ls lHkh ykHkkfUor 
gq,] bu lHkh ds çfr lfou; ÑrKrk Kkiu A 

dk;Z'kkyk ds fy, bysDVª‚fudh ,oa lwpuk 
çkS|ksfxdh ea=ky; ls ,d yk[k #i, dh foÙkh; 
lgk;rk feyh] vkSj le; le; ij rduhdh 
lg;ksx Hkh feyk] ea=ky; ds lHkh lg;ksx nsus 
okys Kkr&vKkr vf/kdkfj;ksa dk vfHkuanu vkSj 
vkHkkj A ih ,e vks ds ofj"B oSKkfud M‚- ghjsu 
tks'kh dks Hkh /kU;okn A 

ekuuh; ç/kkuea=h Jh ujsUæ eksnh th us 
dk;Z'kkyk ds y{; dks js[kkafdr djrs gq, nwjxkeh 
lans'k Hkstk] ge lHkh dks mRlkfgr fd;k A mUgsa 
—rKrkiw.kZ vkHkkj A 

vkse fodkl] ÞlaL—r laKkfudh% 'kks/kkRed vk;keß
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ys[kdksa ds fy, funsZ'k (Instructions for Authors)
¼d½ laiknu uhfr] fjC;w çfØ;k ,oa Loh—fr (Editorial policy, Review Process and Acceptance)
 foKku çdk'k ISSN : 1549-523-X fganh esa foKku ,oa çkS|ksfxdh dk fjlpZ tuZy gS A  ftldk eq[; mís'; foKku ,oa izkS|ksfxdh] foKku 

f'k{kk rFkk foKku lapkj ds {ks=ksa esa gks jgs 'kks/k v/;;uksa ,oa vksojO;w dks fganh esa çdkf'kr djuk gSA bl 'kks/k tuZy esa çdkf'kr fd, 
tkus okys lHkh 'kks/k i=ksa dks de ls de rhu fo'ks"kKksa ls fjO;w djk;k tkrk gS rFkk bldk ewY;kadu eq[;r% ys[k dh ekSfydrk] bldh 
lkexzh] fy[kus dh LVkby] lajpuk] rFkk lqcks/krk ds vk/kkj ij fd;k tkrk gS A ys[k esa rF;ksa ,oa tkudkjh dh Li"Vrk ,oa rdZlaxr 
çLrqfr vko';d gS A ;fn vko';d gqvk rks ys[k dks ys[kdksa ds ikl iqu% lq/kkjus ds fy, Hkstk tk ldrk gS A 

 'kks/k i=@vksojO;w ys[k esa fn, x, çR;sd dFku] rF; ,oa tkudkjh dh lR;rk vkfn ds fy, ys[kd gh iwjh rjg ftEesnkj gksxkA 

¼[k½ 'kks/k i=@ys[k dh lajpuk ,oa QkWesaZV (Structure and Format of the Research Papers/Articles)
1- foKku ys[kdksa] oSKkfudksa rFkk 'kks/k Nk=@Nk=kvksa ls oSKkfud fo"k;ksa ij 'kks/kijd ys[k ,oa uokpkj LrEHkksa ds fy, fganh esa jkspd ,oa  

Kkuo/kZd lkexzh vkeaf=r gS A 

2- ys[k yxHkx 2000 ls 5000 'kCnksa ds chp fganh esa gksus pkfg,A ys[k ds lkFk yxHkx 100 'kCnksa dk lkjka'k Hkh vko';d gS A ys[k ;wuhdksM  
Q‚UV esa gksa ftlls  laiknu esa vklkuh gks A ys[k esa fn, x, fp=] xzkQ] rkfydk vkfn Li"V gksa] rkfd çdk'ku esa ck/kk u gks A 

3- ys[k dk 'kh"kZd] ys[kd dk uke&irk] eq[; 'kCn ¼dh&oMZ~l½ rFkk bldk lkjka'k fganh rFkk vaxzsth nksuksa esa gksuk vfuok;Z gSA blls 
baVjusV ij [kkstus esa ;g ys[k Hkh fey ldsxk A 

4- lHkh ys[k rduhdh ys[ku ds ekudksa ds vk/kkj ij gksus pkfg,] ftlesa çR;sd lanHkZ dk ys[k esa ;Fkksfpr Ø‚l jsQjsaflax fd;k x;k gksA 

5- lHkh lanHkksZ dh lwph ys[k ds var esa fuEufyf[kr QksesZV esa nh tkuh pkfg,%

a. iqLrdksa ds fy, ys[kd@dksa dk uke] iqLrd dk uke] çdk'kd dk uke ,oa irk] çdk'ku o"kZ rFkk i`"B la[;k] blh Øe esa gksuh pkfg,A 

b. 'kks/k i=ksa ds fy, vaxzsth ys[kksa dk lanHkZ vaxzsth esa rFkk fganh ys[kksa dk lanHkZ fganh esa gksuk pkfg,] tSlk fd uhps mnkgj.k fn, x, gSaA
	 •	Om	Vikas,	and	S	K	Basandra,	“Dada	Algebra	and	its	Application	in	Database	Design”,	Information	Processing	Letters,	 

   Vol 23, 1986, pp 47-54.
	 •	vkse fodkl] ÞoSfnd lax.kuk çfof/k&çfrekuß] foKku çdk'k] 2012]o"kZ&12 vad&1&2

c.  fganh if=dkvksa ds lanHkZ fganh esa rFkk vaxzsth if=dkvksa@tuZyksa ds lanHkZ vaxzsth esa gh nsa A mudk fyI;karj.k u djsaA osclkbV ds 
jsQjsal esa ;wvkj,y (URL) Hkh fn;k tk,A 

6- ys[kd 'kks/k fo"k; ds vk/kkj ij rhu ;k vf/kd fo'ks"kK fjO;wvj ¼leh{kdksa½ ds uke] in uke] laLFkk] irk] bZ&esy vkSj Qksu uacj Hkh 
nsa A lHkh fjO;wvj vyx&vyx laLFkkuksa ds gksa A 

7- ys[k dh Qkby ds lkFk nwljh Qkby esa ys[kdksa vkSj fo'ks"kK fjO;wvjksa  ds uke] inuke] laLFkk dk uke o irk] bZ&esy rFkk laidZ 
Qksu uacj@eksckby uacj Hkh nsaA 

8- ys[kd dk 'kSf{kd ,oa 'kks/k #fp;ksa dk laf{kIr ifjp; ¼yxHkx 50 'kCnksa esa½ miyC/k djk,a rks vPNk gksxk A rduhdh 'kCnkoyh 
csttpublication.mhrd.gov,in/english/ ij miyC/k gS A 

9- uoksfnr rduhdh ys[kd viuh fo'ks"kKrk ds {ks= esa u, fo"k; {ks= dks vkjaHk djus okys ekSfyd ys[kksa ¼lsehuy isijksa½ dks vk/kkj cukdj 
vuql`tu ys[ku dj ldrs gSa A 

10- bUuksos'ku vkSj fjlpZ dks çksRlkgu djus okys çksxzke rFkk çfr;ksfxrk vkfn dh laf{kIr fjiksVksaZ dk Hkh Lokxr gS A 

11- 'kks/k i= dSls Hkstsa\ ^foKku çdk'k* esa çdk'ku gsrq 'kks/kijd ys[k bZesy }kjk Editor@VigyanPrakash.in ij Hkst ldrs gSa A nsf[k, 
Website: www.VigyanPrakash.in 
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vea=ke~ v{kja ukfLr]  

ukfLr ewyeukS"k/e~ A 

v;ksX;% iq#"k% ukfLr]  

          ;kstd% r=k nqyZHk%AA (lqHkkf"kre~)

vFkkZr~ 

dksbZ Hkh v{kj ,slk ugha gS tks ea=k u gks]  

dksbZ Hkh ,slk danewy ugha gS tks vkS"kf/ u gks]  

dksbZ Hkh ,slk O;fDr ugha gS tks ;ksX; u gks]  

ijarq mu lHkh dks le>dj dke esa ykus okys vfr nqyZHk gSaA

There is not a syllable (akshar) that is not mantra  
which has meaning, purpose and effect.  

There is not a root of a plant that is not medicinal  
that cures some disease.  

There is no person who is absolutely unworthy.  
But rare is the person to find out how to apply his true potential.


