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izLrkouk

iwoZ lalk/ku ikB~̧ k [kuu] izkÑfrd Hkk"kk lalk/ku ¼NLP)
vkSj lwpuk iquizkZfIr ¼IR) esa ,d egRoiw.kZ dk;Z vkSj egRoiw.kZ
dne gSA ikB~̧ k [kuu ds {ks=k esa] MsVk iwoZ lalk/ku dk mi;ksx
vlajfpr ikB~̧ k MsVk ls jkspd ,oa Kku fudkyus ds fy, fd;k

tkrk gSA lwpuk iquizkZfIr vfuok;Z :i ls ;g fu.kZ; ysus dk
fo"k; gS fd ,d laxzg esa dkSu ls izys[kksa dks iqu% izkIr fd;k
tkuk pkfg, rkfd iz;ksäk dh lwpuk dh vko';drk dks iwjk
fd;k tk ldsA iz;ksäk dh lwpuk dh vko';drk dks iz'u ;k
izksQkby }kjk O;ä fd;k tkrk gS vkSj blesa ,d ;k vf/kd

fganh ikB ds fy, izkÑfrd Hkk"kk lalk/ku ds ifjizs{; esa iwoZ&lalk/ku

vatuk fd'kuiqjh] /khjsanz ;kno ,oa g"kZyrk isVdj
lwpuk ,oa Hkk"kk vfHk;kaf=kdh dsanz] egkRek xka/kh varjkZ"Vªh; fganh fo'ofo|ky;] o/kkZ ¼egkjk"Vª½

[bZ&esy% anjanaresearcher@gmail.com]

lkjka'k % fMftVy izk:i esa ikB~̧ k MsVk vkWuykbu vkSj vkWQykbu nksuksa eksM+ esa vktdy rsth ls c<+ jgk gSA bu nLrkostksa dks izcaf/kr djuk vkSj iquizkZIr djuk
eqf'dy gks tkrk gSA izkÑfrd Hkk"kk lalk/ku ¼NLP½ tSls vfHkys[kh;] iquizkZfIr] iz'u izfrfØ;k] ikB lkjka'k] e'khuh vuqokn vkfn ikB~̧ k nLrkost+ksa ds dq'ky
iwoZ&lalk/ku ij vR;f/kd fuHkZj gSA izkÑfrd Hkk"kk lalk/ku ds bl fo'ks"k {ks=k esa 'kks/kdrkZvksa dks e'khu yfu±x ,Yxksfjn~e dks Hkk"kkvksa ds
vk/kkj ij Lopkfyr :i ls iwoZ&lalk/kuds fy, nLrkost+ksa ij ykxw djus ds fy, izsfjr fd;k gS] tks blds lanHkZ ds vk/kkj ij nLrkost+ksa dks lalkf/kr djus ds
rjhdksa dks fodflr djus ds fy, izsfjr djrs gSaA izLrqr 'kks/ki=k ds varxZr izkÑfrd Hkk"kk lalk/ku ds ifjizs{; esa iwoZ&lalk/ku vuqiz;ksx izLrkfor fd;k x;k gSA
iwoZ lalk/ku ikB~̧ k [kuu] izkÑfrd Hkk"kk lalk/ku ¼NLP) vkSj lwpuk iquizkZfIr ¼IR) esa ,d egRoiw.kZ dk;Z gSA gkykafd] iwoZ lalk/ku ds fcuk dksbZ Hkh dPps ikB~̧ k
MsVk ij dk;Z ugha fd;k tk ldrk gSA ikB~̧ k iwoZ lalk/ku Bhd ls fu"ikfnr gksus ij loksZRÑ"V ifj.kke lqfuf'Pkr djrk gSA  izkÑfrd Hkk"kk lalk/ku ds {ks=k esa]
MsVk iwoZ lalk/ku dk mi;ksx vlajfpr ikB~¸k MsVk ls jkspd ,oa Kku fudkyus ds fy, fd;k tkrk gSA bl 'kks/ki=k ds }kjk fganh
fof/k Mksesu ds fy, iwoZ lalk/ku vuqiz;ksx izLrkfor fd;k x;k gS ftlds varxZr lkekU;hdj.k] Vksdukbts'ku] fojke 'kCn fu"dklu ,oa LVsfeax tSlh egRoiw.kZ
Hkkf"kd izfØ;kvksa dh O;kid vkSj mi;ksxh leÖk iznku djkuk gSA

Pre-processing in the context of natural language resources
for Hindi lessons

Anjana Kishanpuri, Dhirendra Yadav & Harshalata Petkar
Center for Information and Language Engineering, Mahatma Gandhi International Hindi University, Wardha (Maharashtra)

Abstract
Nowadays, text data in digital format of online and offline mode is increasing rapidly, it becomes difficult to manage and retrieve the text
documents. Natural language processing (NLP) is highly dependent on efficient pre-processing of text documents such as archival, retrieval,
query response, text summarization, machine translation, etc.This specialized area of natural language processing has led inspired researchers to
do apply machine learning algorithms to automatically pre-process documents based on languages, developing methods to process documents
based on their context.Under the present research paper, a pre-processing application has been proposed in the context of natural language
processing. Pre-processing is an important function in text mining, natural language processing  (NLP), and information retrieval (IR). However,
no raw text data can be worked on without pre-processing. Text pre-processing ensures optimum results when executed properly. In the field of
natural language processing, text pre-processing is used to extract interesting and knowledgeable information from unstructured textual data.This
paper proposes a pre-processing application for the Hindi legal domain to provide a comprehensive and useful understanding of important
linguistic processes such as normalization, tokenization, stop word removal and stemming.
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[kkst 'kCn ¼in½] lkFk gh dqN vfrfjä tkudkjh tSls 'kCnksa ds
Hkkj dks lekfgr fd;k tkrk gSA vr% iquizkZfIr fu.kZ; iz'uksa
dh 'krks± dh rqyuk lwpd 'kCnksa ¼egRoiw.kZ 'kCnksa ;k okD;ka'kksa½
ds lkFk Lo;a izys[k esa izLrqr gksus ls dh tkrh gSA ;g fu.kZ;
f}vk/kkjh ¼iqu% izkIr@vLohdkj½ gks ldrk gS ;k ftu izys[k esa
iz'u gksrs gSa mlesa izklafxdrk dh ml fMxzh dk izkDdyu
lekfgr gks ldrk gSA nqHkkZX;o'k] izys[kksa rFkk iz'uksÙkjksa esa
fn[kkbZ nsus okys 'kCnksa ds lajpukRed izdkj izk;% vusd izdkj
ds gksrs gSaA vr% izys[kksa ls lwpuk iquizkZfIr ls igys] MsVk iwoZ
lalk/ku rduhdksa dks MsVk lsV ds vkdkj dks de djus ds fy,
y{; MsVk lsV ij ykxw fd;k tkrk gS ftlls MsVk lsV ds vkdkj
dks de fd;k tk lds vkSj bl v/;;u dk mís'; buds iwoZ
lalk/ku fof/k;ksa tSls& lkekU;hdj.k] Vksdsukbts'ku] fojke 'kCn
fu"dklu ,oa LVsfeax dk fo'kys"k.k djuk gSA

iwoZ lalk/ku

ikB iwoZ lalk/ku fdlh Hkh NLP iz.kkyh dk ,d vfuok;Z
Hkkx gS] D;ksafd pj.k ij igpkus x, v{kj] 'kCn vkSj okD;
vkxs dh izfØ;k pj.kks a esa ikfjr dh tkus okyh ewy bdkbZ;ka
gS a] fo'ys"k.k vkSj VSfxax ds ?kVdks a ls] tSls fd :fie
fo'ys"kd ¼Morphological Analyzer½ vkSj 'kCn Hksn VSxj
¼Part-of-Speech Tagger½ dks lwpuk iquizkZfIr vkSj e'khu
vuqokn iz.kkyh tSls vuqiz;ksxks a ds ek/;e ls fd;k tkrk
gSA ;g xfrfof/k;ksa dk ,d laxzg gS ftlesa ikB izys[k iwoZ
lalkf/kr gksrs gSa D;ksafd ikB MsVk esa izk;% dqN fo'ks"k izk:i
gksrs gSa tSls la[;k izk:i] frfFk izk:i vkSj lcls lkekU;
'kCn tks ikB~¸k [kuu esa enn djus dh laHkkouk ugha j[krs
gSa tSls fd iwoZlxZ] ys[k] vkSj loZukeksa dks lekIr fd;k tk
ldrk gSA

NLP iz.kkyh esa ikB iwoZ lalk/ku dh vko';drk gS%&

(Need of Text Pre-processing in NLP System)

1- ewy ikB izys[k dh lwph Qkby ds vkdkj dks de djus ds
fy,]

i. fdlh fo'ks"k ikB izys[k esa 'kCnksa ds dqy 'kCn x.kuk dk
20&30» LVkWi oMZdk gksukA

ii. Stemming }kjk ikB ds vkdkj dks 40&50» rd de
dj ldrk gSA

2- lwpuk iquizkZfIriz.kkyh dh n{krk ,oa izHkko'khyrk dks
lq/kkjus ds fy,]

i. Stop words [k+kst ;k ikB [kuu ds fy, mi;ksxh ugha
gksrs gS rFkk os iquizkZfIr iz.kkyh dks Hkzfer dj ldrs gSaA

ii. Stemming fdlh ikB izys[k esa leku 'kCnksa ds feyku
esa iz;qä gksrh gSA

lkfgR; iquoZyksdu

izLrqr 'kks/k i=k esa izkÑfrd Hkk"kk lalk/ku] lwpuk iquizkZfIr
,oa lwpuk fu"d"kZ.k esa iwoZ lalk/ku dh izfØ;k dks dsafnzr fd;k
x;k gSA Vishal vkSj Gurpreet (2011) us crk;k fd loZizFke
izkÑfrd Hkk"kk lalk/ku ds varxZr iatkch ikB ds fy, iwoZ
lalk/ku ij dk;Z fd;k FkkA bUgksaus bl 'kks/k i=k esa iatkch ikB
lkjka'khdj.k iz.kkyh ds fy, iwoZ lalk/ku ds fofHkUUk pj.kksa dk
xgu fo'ys"k.k dj dk;kZUo;u fd;k FkkA iwoZ lalk/ku esa
mi;ksx fd, tkus okys vf/kdka'k 'kkfCnd lalk/ku tSls iatkch
LVsej] iatkch mfpr uke lwph] vaxzsth&iatkch laKk lwph vkfn
dks LØSp izksxzkfeax baVjQ+sl }kjk fodflr fd;kA rFkk bu
lalk/kuksa dks fodflr djus ds fy, ekuohÑr ,oa Lopkfyr
midj.kksa dk iz;ksx djds iatkch 'kCn laxzg vkSj iatkch 'kCn
:iksa dk xgu fo'ys"k.k fd;kA

ikWy ,oa vU; ¼2013½ }kjk fganh ds fy, ,d ysesVkbt+j ds
fodkl ij ppkZ dh x;h gSA tksfd fu;e vk/kkfjr n`f"Vdks.k
dk mi;ksx djrk gS ftlesa lHkh fganh 'kCn 'kkfey gSa tks
vkerkSj ij nSfud thou esa mi;ksx fd, tkrs gSaA bl n`f"Vdks.k
us LFkku ds ctk; le; vuqdwyu leL;k ij Hkh tksj fn;k
x;k gSA pwafd vktdy varfj{k dksbZ cM+h leL;k ugha gS]
blfy, muds n`f"Vdks.k dk mís'; le; dks vuqdwfyr djuk
vkSj cgqr gh de le; esa lVhd ifj.kke mRiUUk djkuk FkkA
iz.kkyh }kjk 91» lVhdrk iznku dh xbZ gSA

Qsulu ¼2014½ us vlajfpr vkWuykbu foÙkh; xzaFkksa ls
vokafNr ikB gVkus vkSj ,sls ikBksa dks ,d mUUkr izk:i esa
O;ofLFkr djus ds fy, ,d izkÑfrd Hkk"kk lalk/ku vk/
kkfjr iwoZ&lalk/ku n`f"Vdks.k izLrqr fd;k FkkA tks ikB~¸k
fo'ks"krk fu"d"kZ.k ds fy, vf/kd mi;ksxh gSA vkWuykbu
vukSipkfjd ikB esa vokafNr ikB dks de djus ds fy,
izLrkfor n`f"Vdks.k Ng izkÑfrd Hkk"kk lalk/ku izlaLdj.k
pj.kks a dks ,dhÑr djrk gS] ftlesa ,d fodflr okD;
foU;kl laca/kh (Syntactic) ,oa vFkZ&laca/kh (Semantics)
la;qä fu"ks/k lapkfyr dyufof/k ¼Negation handling Al-
gorithm½ 'kkfey gSA lkFk gh izR;sd iz.kkyh dk;kZUo;u esa
f=koxhZ; HkkooxhZdj.k Hkh izLrqr fd;kA izk;ksfxd ifj.kke
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crkrs gSa fd izLrkfor iwoZ&lalk/ku n`f"Vdks.k vU; iwoZ&
lalk/ku fof/k;ksa ls csgrj izn'kZu djrk gSA

vk'kh"k ¼2014½ us bl 'kks/ki=k esa ikB ds vkdkj dks de
djus ds fy, ikB lkjka'khdj.k ds iwoZ&lalk/ku ds pj.kksa ij
ppkZ dh gSA iwoZ&lalk/ku pj.k esa gkbQ+u] fojke 'kCn] lekukFkhZ
'kCn vkSj lekukFkhZ okD;ksa dks fu"dkflr dj fn;k tkrk gSA
lkFk gh bl 'kks/k i=k esa ikB lkjka'khdj.k ds lafnX/k fo"k;
ifjHkkf"kr gSaA bl 'kks/k i=k esa ifjHkkf"kr iwoZ lalk/ku pj.k ds
lHkh pj.kksa dk mi;ksx djds lHkh lafnX/k fo"k;ksa dks gy
fd;k tk ldrk gSA

t;nhi ,oa ftrsUnz ¼2016½ laLÑr Hkk"kk ds fy, fojke
'kCn fu"dklu ,Yxksfjn~e vkSj blds dk;kZUo;u dks fMtkbu
djus ds fy, ,d ljy n`f"Vdks.k izLrqr fd;k FkkA ,Yxksfjn~e
vkSj dk;kZUo;u 'kCndks'k vk/kkfjr n`f"Vdks.k dk mi;ksx
djrk FkkA 'kCndks'k vk/kkfjr n`f"Vdks.k esa fojke 'kCnksa dh
iwoZfu/kkZfjr lwph dh rqyuk y{; ikB ls rc dh tkrh Fkh tc
fojke 'kCn fu"dklu dh vko';drk gksrh FkhA

vatq'kk ¼2016½ us izLrkfor 'kks/k i=k esa fganh ikB lkjka'k
iz.kkyh ds fy, iwoZ&lalk/ku pj.k ij ppkZ dh gSA iwoZ lalk/ku
esa mi;ksx fd, tkus okys vf/kdka'k lalk/ku tSls fganh LVsej]
fganh fojke 'kCn lwph vkfn dks Mksesu fo'ks"k vPNs ifj.kke
mRiUUk djus ds fy, fodflr fd;k x;kA iwoZ lalk/ku dk
buiqV dksbZ Hkh vlajfpr fganh ikB vkSj vkmViqV lajfpr ikB
gksrk gSA

eqtEey ,oa egeqqnqy ¼2018½ }kjk ;g 'kks/k v/;;u eq[;
:i ls caxkyh fØ;k ds fo'ys"k.k ij dsafnzr fd;k x;k FkkA bl
'kks/ki=k us vuqdwfyr cSx&vkWQ&oM~lZ cukus ds fy, caxkyh
fØ;k ds cgq:i ls ,d vf}rh; vkSj lkFkZd 'kCn [kkstus ds
fy, ,d ,Yxksfjn~e vkSj lacaf/kr fu;eksa dk izLrko fn;k x;k
gS ftlds ifj.kkeLo:i ikB oxhZdj.k vf/kd lVhd gksxkA

jfo LVsfuLyl ¼2018½ us vius losZ{k.k i=k esa lkekU; :i
ls ikB [kuu vkSj fo'ks"k :i ls izkÑfrd Hkk"kk lalk/ku ds
fy, iwoZ&lalk/ku Vwy izLrqr fd;k FkkA lkFk gh lokZf/kd
mi;ksx dh tkus okyh ikB [kuu rduhdksa dh O;kid Jsf.k;ka
Hkh izLrqr dhaA muds 'kks/k i=k dk mís'; ikB lalk/ku rduhdksa
vkSj VwYl dh dbZ fo'ks"krkvksa dk irk yxkuk vkSj mudk
fo'ys"k.k djuk FkkA

vkuUn ¼2019½ ;g 'kks/ki=k fganh esa fdlh 'kCn ds ewy :i
dks [kkstus ds fy, ,d ,Yxksfjn~e izLrqr djrk gSA izLrkfor

,Yxksfjn~e word2vec dk mi;ksx djrk gS] tks ,d v/kZ&i;Zosf{kr
f'k{k.k ,Yxksfjn~e gS] tks ,d dkWiZl ls 10 lcls leku 'kCnksa
dks [kkstus ds fy, gS fQj ewy:i dks [kkstus ds mi;qZä dk;Z
dks izkIr djus ds fy, ,d xf.krh; dk;Z izLrkfor fd;k tkrk
gSA izLrkfor ,Yxksfjn~e dks fdlh ,uksVsV dkWiZl dh vko';drk
ugha gS vkSj LVse dks [kkstus ds fy, fdlh tfVy dksMsM fu;eksa
dk mi;ksx ugha djrk gSA ifj.kkeksa dks ,d laxzg ls csgrj <ax
ls fy, x, 1000 fganh 'kCnksa ds ,d lsV dk p;u djds vkSj
izLrkfor ,Yxksfjn~e }kjk fn, x, ifj.kkeksa vkSj eSU;qvy :i ls
cuk, x, okLrfod ifj.kkeksa dh rqyuk djds lR;kfir fd;k
tkrk gSA

viwokZ ¼2020½ us ejkBh bZ&U;wt+ vkys[kksa ¼'kSf{kd] jktuhfrd
vkSj [ksy lekpkjksa tSls Mksesu fo'ks"k½ ij iwoZ lalk/ku rduhdksa
dk /;ku dsafnzr dj vUos"k.k fd;k gSA os ,d ,slh iwoZ
lalk/ku iz.kkyh fodflr djus dh dksf'k'k dj jgh gSa tks ejkBh
bZ&U;wt dks lkjkaf'kr djus ds fy, rqyukRed :i ls vf/kd
l{ke vkSj dq'ky gksxhA

vkb'kk ,oa jktsUnz ¼2020½ us vius losZ{k.k i=k esa izkÑfrd
Hkk"kk lalk/kuds ikB~̧ k fo'ks"krk fu"d"kZ.k rduhdksa dk mi;ksx
djds lwpuk iquizkZfIr ds lkFk&lkFk ikB iwoZ lalk/ku rduhdksa
ds mi;ksx ds egRo ij tksj fn;k gSA ftlds varxZr ikB~̧ k
fo'ks"krk fu"d"kZ.k] cSx vkWQ+ oM~lZ] Vh ,Q- vkbZ Mh ,Q tSlh
rduhdksa dks lfoLrkj ls leÖkk;k gSA

iwoZ lalk/ku izfØ;k

I. lkekU;hdj.k ¼Normalization½& bl izfØ;k esa ikB MsVk
esa izk;% dqN fo'ks"k izk:i gksrs gSa tSls la[;k izk:i] frfFk
izk:i vkSj lcls lkekU; 'kCn tks ikB~̧ k [kuu esa enn
djus dh laHkkouk ugha j[krs gSa tSls fd fjä LFkku] vU;
fo'ks"k izrhdksa] iwoZlxZ vkSj la{ksik{kj dks lekIr fd;k
tkrk gS lkFk gh okD;ksa dks fo?kfVr fd;k tkrk gS vkSj
fQj izR;sd okD; esa 'kCnksa dh la[;k fxuh tkrh gSA fganh
esa] okD; dh lhek ^iw.kZ fojke* dh igpku djds ftlls
okD; lekIr gksrk gS dks [kafMr fd;k tkrk gSA

II. Vksdsukbts'ku ¼Tokenization½& ,d ,slh izfØ;k gS ftlesa
okD; ls 'kCnksa] okD;ka'kksa] izrhdksa dks rksM+us dk dk;Z fd;k
tkrk gS vkSj vU; i`Fkd vFkZiw.kZ in dks token dgk tkrk
gSA Vksdsukbts'ku dk mís'; ,d okD; esa 'kCnksa dh [kkst
djuk gSA bu Tokens dh lwph vkxs lalk/ku tSls
Parsing ;k ikB [kuu ds fy, buiqV cu tkrk gSA Hkk"kk
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foKku ¼tgk¡ ;g ikB foHkktu dk ,d :i gS½ vkSj
daI;wVj foKku esa] tgk¡ ;g 'kkfCnd fo'ys"k.k dk ,d
Hkkx gS] nksuksa esa gh Vksdsukbts'ku mi;ksxh gksrk gSA 'kkfCnd
MsVk] izkjaHk esa oxks± dk dsoy ,d [kaM gksrk gSA lwpuk
iquizkZfIr dh lHkh izfØ;kvksa esa MsVk lsV ds 'kCnksa dh
vko';drk gksrh gSA blfy,] parser ds fy, izys[kksa dk
Vksdsukbts'ku gksuk vko';d gksrk gSA Vksdsukbts'ku dk
eq[; mi;ksx lkFkZd dhoMZ dh igpku djuk gksrk gS]
fHkUUk la[;k vkSj le; izk:iksa esa folaxfr gks ldrh gSA
nwljh leL;k laf{kIrk{kj ¼abbreviations) vkSj acronyms
'kCn gSa] ftUgsa ,d ekud :i esa :ikarfjr djuk gksrk gSA

Vksdsukbts'ku dh leL;k,a & Vksdsukbts'ku esa pqukSfr;ka
Hkk"kk ds izdkj ij fuHkZj djrh gSaA vaxzst+h ,oa Ýkalhlh Hkk"kkvksa
dks varjky&lhekafdr ekuk tkrk gS D;ksafd vf/kdka'k 'kCn
lQ+sn LFkkuksa ls vyx&vyx gksrs gSaA phuh vkSj FkkbZ tSlh
v[kafMr Hkk"kkvksa dks ftlesa 'kCnksa dks Li"V lhekvksa esa ugha
j[kk x;k gSA v[kafMr Hkk"kk okD;ksa dks tokenize djus ds fy,
vfrfjä 'kkfCnd ,oa #iokpd tkudkjh dh vko';drk gksrh
gSA 'kCnksa ds ys[ku&iz.kkyh rFkk 'kCn&eqnz.k dh lajpuk ls
Vksdsukbts'ku izHkkfor gksrk gSA Hkk"kkvksa dh lajpuk dks rhu
Jsf.k;ksa esa ckaVk tk ldrk gS %

Isolating ¼i`Fkd½% 'kCn NksVs bdkb;ksa esa foHkkftr ugha djrs
gSaA mnkgj.k% Mandarin Chinese.

Agglutinative: 'kCn NksVs bdkbZ;ksa esa foHkkftr gksrs gSaA
mnkgj.k% tkikuh] rfeyA

Inflectional: :fie ds chp dh lhek,a O;kdjf.kd vFkZ ds
lUnHkZ esa vLi"V vkSj lafnX/kkFkZd gSaA mnkgj.k% ySfVuA

III. fojke 'kCn fu"dklu ¼Stop Word Removal½& izys[k
esa izk;% vusd 'kCn iqu% iz;ksx gksrs gSa ijarq vfuok;Z :i
ls fujFkZd gksrs gSa D;ksafd bldk iz;ksx okD;ksa esa 'kCnksa dks
,d lkFk tksM+us esa fd;k tkrk gSA ;g lkekU;r% leÖkk
tkrk gS fd ikB izys[kksa ds lanHkZ ;k fo"k; oLrq esa fojke
'kCn ;ksxnku ugha nsrsA fojke 'kCnksa dh mPp vko`fÙk
vkus ds dkj.k, ikB~̧ k [kuu esa mudh mifLFkfr ls izys[kksa
ds fo"k;&oLrq dks leÖkus esa ck/kk vkrh gSA fojke 'kCn
izk;% lkekU; 'kCnksa tSls ^vkSj*] gSa*] ^;g* vkfn dk mi;ksx
fd;k tkrk gSA os izys[kksa ds oxhZdj.k esa mi;ksxh ugha
gksrs gSa blfy, mUgsa gVkuk gh pkfg,A fQj Hkh] ,slh
fojke 'kCnksa dh lwph dk fodkl ikB lzksrksa ds chp dfBu

vkSj vlaxr gSA ;g izfØ;k ikB MsVk dks Hkh de djrh
gS vkSj iz.kkyh ds fu"iknu esa lq/kkj djrh gSA izR;sd
ikB izys[k bu 'kCnksa ls lacaf/kr gksrs gSa tks ikB [kuu
vuqiz;ksxksa ds fy, vko';d ugha gSaA mnkgj.k%& ds] dk]
,d] esa] gS] ;g] vkSj] bl] tks] dj] vius] us] x;k] fd;k]
tcfd] gkykafd bR;kfn A

IV. LVsfeax ¼Stemming½&LVsfeax] ,d 'kCn ds fHkUUk :iksa ds
feyku ds ,d lkekU; izfrfuf/kRo dh izfØ;k gSA mnkgj.k
ds fy,] 'kCn% ̂ jk"Vªh;*] ̂ jk"Vªh;rk*] ̂ jk"Vªh;dj.k*] ̂ jk"Vªokn*
lHkh dks ^jk"Vª* :i esa de djds iznf'kZr fd;k tk
ldrk gSA ;g ikB lalk/ku esa lwpuk iquizkZfIr ds fy,
,d O;kid :i ls iz;qä dh tkus okyh izfØ;k gS tks fd
bl /kkj.kk ij vk/kkfjr gSA LVsfeax  esa =kqfV;ka ¼Error in
Stemming)- LVsfeax esa eq[; :i ls nks =kqfV;ka gksrh gSa%-

1- vksoj LVsfeax& tc nks 'kCn vyx&vyx stems ds lkFk
,d gh root ij stemmed gksrs gSa] og izfØ;k Over Stem-
ming dgykrh gSA bls false positive ds uke ls Hkh tkuk
tkrk gSA

2- vaMj LVsfeax&tc nks 'kCn ,d gh root ij stemmed
ugha gksrs gSa] og izfØ;k Under Stemming dgykrh gSA bls
false negative ds uke ls Hkh tkuk tkrk gSA

izLrkfor dk;Zfof/k

bl 'kks/k i=k esa fganh ikB ds fy, iwoZ lalk/ku ds izR;sd
pj.k dk xgu fo'ys"k.k dj izkÑfrd Hkk"kk lalk/ku ds
vuqiz;ksxksa ds fy, ,d ekWMy fodflr djuk gSA fganh ikB ds
:i esa fo'ks"k fof/k Mksesu dk pquko dj fo'ys"k.k dj Vwy
fuekZ.k fd;k tkuk gSA

iwoZ lalk/ku izfØ;k ds dk;kZUo;u pj.k

• lkekU;hdj.k ¼Normalization½& pj.k esa fjä LFkku]
vU; fo'ks"k izrhdksa] iwoZlxZ vkSj la{ksik{kj dks lekIr
fd;k tkrk gS lkFk gh okD;ksa dks fo?kfVr fd;k tkrk gS
vkSj fQj izR;sd okD; esa 'kCnksa dh la[;k fxuh tkrh gSA
fganh esa] okD; dh lhek dh igpku djds okD; dks
[kafMr fd;k tkrk gS tks var fpUgd ^iw.kZ fojke ¾A* ds
lkFk lekIr gksrk gSA

• Vksdsukbts'ku ¼Tokenization½& fjä LFkku vkSj vU;
fo'ks"k izrhdksa dh igpku djds okD;ksa dks 'kCnksa esa
foHkkftr djus dh izfØ;k gSA mnkgj.k%& ^vfHkys[k* ^ls*
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^;g* ^izrhr* ^gksrk* ^gS* ^fd* ^vkosndx.k* ^e* ^iz* ^mRikn*
^vf/kfu;e* ^dh* ^/kkjk* ^34* ^2* ^ds* ^v/khu* ^n.Muh;*
^vijk/k* ^gsrq* ^U;kf;d* ^eftLVªsV* ^izFke* ^Js.kh* ^ftyk*
^iUUkk* ^ds* ^le{k* ^yfEcr* ^nkf.Md* ^okn* ^la[;k* ^268*
^2019* ^esa* ^fopkj.k* ^dk* ^lkeuk* ^dj* ^jgs* ^gSa*A

• fojke 'kCn fu"dklu ¼Stop Word Removal½& esa fojke
'kCn lcls vf/kd ckj vkus okys 'kCn gSaA bl pj.k esa
fcuk 'kCnkFkZ okys lkekU; 'kCn vkSj tks ikB ds ckjs esa
izklafxd tkudkjh ,d=k ugha djrs gSa] mUgsa lekIr dj
fn;k tkrk gSA geus fganh ds fy, fojke 'kCnksa dh lwph
cukbZ gS ftlesa yxHkx ^390* fojke 'kCn izkIr gq,A fganh
dkiZl dk fo'ys"k.k fof/k Mksesu ij fd;k x;k gSA geus
eSU;qvy :i ls bu vf}rh; 'kCnksa dk fo'ys"k.k fd;k vkSj
fojke 'kCnksa dh igpku dhA dkiZl ds fo'ys"k.k esa] geusa
ns[kk fd fojke 'kCn ikB ds ^40*» dks doj djrs gSaA
mnkgj.k%& ;g] blds] mUgksaus] vius] D;k] tks] fdls] fdldks]
fd] ;s] gw¡] esa] ds] dh] dksbZ] ftls] ;|fi] gkykafd] blfy,]
tcfd] dsoy] og] }kjk] djrs] gksrs bR;kfnA

LVsfeax ¼Stemming½& LVsfeax izfØ;k esa] foHkä 'kCnksa ls
izR;; vkSj milxZ dks gVk dj ewy 'kCn izkIr fd, tkrs gSaA
geus fganh ds fy, ewy 'kCn] izR;; vkSj milxZ dh lwph rS;kj
dj dk;kZUo;u fd;k x;k gSA mnkgj.k%&

dyufof/k

pj.k 1 & izksxzke 'kq: fd;k x;k A

pj.k 2 & VsDLV ckWDl 1 esa fganh okD;ksa ds laxzg dks buiqV
fd;k x;kA

pj.k 3 & buiqV esa fn, x, okD; laxzg ij lkekU;hdj.k
dh izfØ;k dh tk,xhA fQj vkmViqV ds :i esa VsDLV ckWDl
2 esa fn[kk fn;k tk,xkA

pj.k 4 & rRi'Pkkr buiqV esa fn, x, okD; laxzg ij
Vksdsukbts'ku dh izfØ;k dh tk,xhA fQj vkmViqV ds :i esa
VsDLV ckWDl 2 esa fn[kk fn;k tk,xkA

pj.k 5 & rRi'Pkkr~ buiqV esa fn, x, okD; laxzg ij
fojke 'kCn fu"dklu dh izfØ;k dh tk,xhA fQj vkmViqV ds
:i esa VsDLV ckWDl 2 esa fn[kk fn;k tk,xkA

Ø- la - okD; fojke 'kCnksa dks gVkus ls
igys 'kCnksa dh la[;k

01- vfHkys[k ls ;g izrhr gksrk gS fd vkosndx.k eiz mRikn vf/kfu;e dh /kkjk 34 2 ds v/khu 42

n.Muh; vijk/k gsrq U;kf;d eftLVªsV izFke Js.kh ftyk iUUkk ds le{k yfEcr nkf.Mdokn la[;k

2682019 esa fopkj.k dk lkeuk dj jgs gSa

02- bl U;k;ky; us vfHkys[k rFkk nksuksa i{kdkjksa ds fo}ku vf/koäkx.k }kjk izLrqr rdks± dk ifj'khyu 17

fd;k gS

lkj.kh 1 & lkekU;hdj.k ,oa Vksdsukbts'ku ds ifj.kke

lkj.kh 3 & fganh ewy 'kCn] foHkä 'kCn] izR;; ,oa milxZ ds mnkgj.k

Ø- la- foHkä 'kCn ewy 'kCn izR;;@milxZ

1- ys[kk ys[k vk ¾ ^k*

2- ;ksX;rk ;ksX; rk

3- lekfIr lekIr b ¾ ^f*

4- vkn'kZokn vkn'kZ okn

5- ifjfLFkfr;ka fLFkfr ifj] ;ka

lkj.kh 2 & fojke 'kCn fu"dklu ds ifj.kke

Ø-la- okD; fojke 'kCnksa dks gVkus ds
ckn 'kCnksa dh la[;k

01- vfHkys[k izrhr vkosndx.k eiz mRikn vf/kfu;e /kkjk 34 2 v/khu n.Muh; vijk/k U;kf;d

eftLVªsV izFke Js.kh ftyk iUUkk le{k yfEcr nkf.Mdokn la[;k 2682019  fopkj.k lkeuk 28

02- U;k;ky; vfHkys[k nksuksa i{kdkjksa fo}ku vf/koäkx.k izLrqr rdks± ifj'khyu 9
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pj.k 6  rRi'Pkkr~ buiqV esa fn, x, okD; laxzg ij
LVsfeax dh izfØ;k dh tk,xhA blesa igys ewy 'kCn MsVkcsl esa
fey x, rks vkmViqV ds :i esa VsDLV ckWDl 2 esa fn[kk fn;k
tk,xk vU;Fkk foHkä 'kCnksa dks MsVkcsl esa feyku djds ewy
'kCn vkSj izR;;] milxZ dks vkmViqV ds :i esa VsDLV ckWDl 2
esa fn[kk fn;k tk,xkA

pj.k 7 & izksxzke can fd;k x;kA

¶yks pkVZ

LØhu'kkWV

1½ izFke LØhu'kkWV& lkekU;hdj.k

2½ f}rh; LØhu'kkWV& Vksdsukbtslu

3½ r`rh; LØhu'kkWV& fojke 'kCn fu"dklu

4½ prqFkZ LØhu'kkWV & LVsfeax

ifj.kke ,oa foospuk

bl 'kks/k i=k esa fganh ikB ds fy, iw.kZ iwoZ lalk/ku pj.k ij
ppkZ dh gSA iwoZ lalk/ku esa mi;ksx fd, tkus okys vf/kdka'k
lalk/ku tSls fganh lkekU;hdj.k] Vksdsukbtslu] fojke 'kCn
fu"dklu ,oa fganh LVsej vkfn dks Mksesu fof'k"V vPNs ifj.kke
mRiUUk djus ds fy, fodflr fd;k tkuk FkkA bu lalk/kuksa dks
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fodflr djus ds fy, eSU;qvy vkSj Lopkfyr Vwy dk mi;ksx
djds fganh dkiZl] fganh :i dk xgu fo'ys"k.k fd;k tkuk FkkA bl
pj.k ds ifj.kke fganh ds fy, izkÑfrd Hkk"kk lalk/ku ¼NLP½
vuqiz;ksxksa dks fodflr djus ds fy, Qk;nsean gks ldrs gSaA
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