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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
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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 

fiz;adk tSu ,oa vU;] Þçs{kk% Hkk"kk çs{k.k ¼fotqvykbts'ku½ }kjk laKkukRed lg;ksxß
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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) 

fiz;adk tSu ,oa vU;] Þçs{kk% Hkk"kk çs{k.k ¼fotqvykbts'ku½ }kjk laKkukRed lg;ksxß
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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 

fiz;adk tSu ,oa vU;] Þçs{kk% Hkk"kk çs{k.k ¼fotqvykbts'ku½ }kjk laKkukRed lg;ksxß
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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 
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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 
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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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