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lkjka’k

vkt ds xfr’khy dkj¨ckjh ekg©y esa] buo‚bl ds Hkhrj MsVk dk çHkkoh çlaLdj.k vkSj gSaMfyax fdlh
Hkh lacaf/kr lapkyu ds vuqdwyu ds fy, vko’;d gSA ;g 'k¨/k i= ,d ,sls n`f"Vd¨.k d¨ çLrqr djrk gS
ftlesa ge çdkf’kd laçrhd vfHkKku (Optical Character Recognition (OCR)) vkSj çkÑfrd Hkk"kk
çlaLdj.k (Natural Language Processing (NLP))) rduhd ä d¨ fu;¨ftr djds buo‚bl Nfo; ä ls
fudkyus ds ckn MsVk dSIpfjax d¨ Lopkfyr djrs gSaA çkjaHk esa] OCR dk mi;¨x buo‚bl Nfo d¨ TSV
¼VSc&lsijsVsM oSY;w½ Q+kby esa ifjofrZr djus ds fy, fd;k tkrk gS] vkxs bls O;ofLFkr fo’ys"k.k ds mÌs’;
ls JSON vkWCtsDV esa ifjofrZr fd;k tkrk gSA buo‚bl ds Hkhrj çklafxd MsVk Q+hYM dh lVhd igpku
djus ds fy, ge jsxsDl ¼fu;fer vfHkO;fDr½ ds ek/;e ls ,adj fu/kkZj.k dk mi;¨x djrs gSaA laxBu ä]
LFkku ä] y¨x¨a tSls iwoZfu/kkZfjr laLFkkvksa ds lkFk fudkys x, MsVk d¨ ekU; djus ds fy, compromise-js
çkÑfrd Hkk"kk izlaLdj.k ykbczsjh dk mi;¨x fd;k tkrk gSA blds vykok ge bl MsVk d¨ ,d bdkÃ lsV
esa fudkyrs gSa vkSj fQ+YVj djrs gSaA bl MsVk d¨ CSV Q+kby esa lgstk tk ldrk gS rkfd fudV Hkfo";
esa bldk mi;¨x dqN MsVkcsl ds lkFk ,dhÑr djus ds fy, fd;k tk ldsA ;g i)fr n¨ buo‚bl
ysvkmV ds fy, ykxw dh tkrh gS] rkfd u fEufyf[kr ekinaM ä ds vk/kkj ij bldh lVhdrk dh tkap dh
tk ldsA tc ge cM+h la[;k esa buo‚bl dk mi;¨x djrs gSa r¨ ;s çfr’kr fHkUu g¨ ldrs gSaA pfj= Lrj
lVhdrk: 99%] 'kCn&Lrj lVhdrk: 98-5%] ykbu&Lrj lVhdrk: 97%A gkykafd] lhek jsxsDl iSVuZ esa
fufgr gS t¨ fof’k"V gS vkSj lkekU; ugha gSA blfy,] dsoy mu buo‚bl ds fy, çHkkoh gS ftudk ,d
fo’ks"k çk:i gSA blls irk pyrk gS fd Hkfo"; esa e’khu yfuZax vkSj çkÑfrd Hkk"kk çlaLdj.k rduhd ä ds
lkFk vf/kd pj ;k p©rjQk jsxsDl iSVuZ ykxw fd, tk ldrs gSa rkfd fofHkUu çk:i ä vkSj ysvkmV ls
buo‚bl MsVk ds fy, lVhd ifj.kke çkIr fd, tk ldsaA

Abstract

In today’s dynamic business environment, effective processing and handling of data within
invoices is essential for optimizing any related operations. This research  paper presents an approach
where we automate data capturing followed by extracting from invoice images by employing Optical
Character Recognition (OCR) and Natural Language Processing (NLP) techniques. Initially, OCR
is utilized for converting the invoice image into a TSV (Tab-Separated Values) file, further it is
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converted to a JSON object for the purpose of
systematic analysis. For accurately identifying
relevant data fields within the invoice, we use
anchor determination through Regex (regular
expressions). In order to validate the data
extracted with predefined entities like
organizations, places and people ensuring the
compromise.js NLP library is used. Further, we
extract and filter this data into an entity set. This
data can be saved in a CSV file so that it can be
used in the near future to be integrated with
some databases. This methodology is applied
for two invoice layouts, to examine its accuracy
based on the following parameters. These
percentages may vary when we use large
number of invoices. Character level accuracy:
99%, Word-level accuracy: 98.5%, Line-level
accuracy: 97%.However, the limitation lays in
the Regex pattern, which is specific and not
general. Hence, only effective for invoices
which have a particular format. This suggests
that in future, more variable or all-round regex
patterns can be implemented along with
Machine learning and Natural language
processing techniques so that accurate results
can be achieved for invoice data from varied
formats and layouts.

eq[; 'kCn% buo‚bl Nfo;k¡] çdkf’kd laçrhd
vfHkKku (OCR)] MsVk vfHkxzg.k] MsVk fu"d"kZ.k]
çkÑfrd Hkk"kk çlaLdj.k (NLP)] MsVk :ikarj.k]
,adj fu/kkZj.k] fu;fer vfHkO;fDr vkÑfrA

Keywords : Invoice Images, Optical Character
Recognition (OCR), Data capture, Data
extraction, Natural Language Processing
(NLP), Data transformation, Anchor
determination, Regular Expression Pattern.

ifjp;

,d buo‚bl ,slk nLrkost gS t¨ ,d foØsrk
}kjk [kjhnkj d¨ tkjh fd;k tkrk gS ftlesa mlh ds
fy, Hkqxrku dk vuqj¨/k djus ds ǹf"Vd¨.k ds lkFk
çnku dh xÃ lsokvksa ;k lkeku ä ds ckjs esa fof’k"Vrk,a
g¨rh gSaA ;g Hkqxrku ds laca/k esa ,d vkSipkfjd

vuqj¨/k dh rjg dke djrk gS] ;g fjd‚MZ j[kus vkSj
vU; O;olk; çca/ku dk;ks± ds fy, mi;¨xh gSA
buo‚bl] daifu; ä vkSj laxBu ä ds fy, egRoiw.kZ
nLrkost gSa D; äfd os [kjhn ds ckjs esa lcwr@çek.k
ds :i esa dk;Z djrs gSa] rFkk dj vkSj ys[kkadu ds
mÌs’; ds fy, vko’;d gSaA bu fnu ä buo‚bl vDlj
vf/kdka’k laxBu ä esa g¨rs gSa] ftlls mRiUu g¨us okys
dÃ buo‚bl d¨ dq’kyrkiwoZd laHkkyus dh vko’;drk
g¨rh gS [3]A ,d buo‚bl çlaLdj.k dh eSuqvy
gSaMfyax Li"V :i ls le; ysus okyh gS vkSj ekuoh;
=qfV ds fy, ço.k gSA blfy,] buo‚bl ls MsVk d¨
idM+us vkSj fudkyus vkSj Hkfo"; esa mi;¨x ds fy,
bl mi;¨xh tkudkjh d¨ miyC/k djkus ds fy,
,d Lopkfyr ç.kkyh dh vko’;drk mRiUu g¨rh
gSA fMftVy nLrkost ä ds vkxeu ls çdkf’kd laçrhd
vfHkKku (OCR) tSlh fofHkUu egRoiw.kZ rduhd ä dk
mn; gqvkA çdkf’kd laçrhd vfHkKku (OCR)

rduhd dk mi;¨x djds fMftVy nLrkost ä d¨
e’khu iBuh; çk:i esa cnyuk laHko gSA çdkf’kd
laçrhd vfHkKku (OCR) ikB~; MsVk esa vuqØe dh
Hkfo";ok.kh  ds fy, pfj= nh?kZ vYidkfyd Lef̀r
(Long Short Term Memory (LSTM))  vkSj
vkorZd raf=dk tkyra= (Recurrent Neural

Network (RNN)) ds mÌs’; ls laoy;h raf=dk
tkyra= (Convulsive Neural Network (CNN))

tSls xgu f’k{k.k e‚My dk mi;¨x djrk gS [8][10]A
çkÑfrd Hkk"kk izlaLdj.k (NLP) e’khu ä d¨ çkÑfrd
;k ekuoh; Hkk"kk esa MsVk dk fo’ys"k.k vkSj çlaLdj.k
djus esa l{ke cukrk gSA ;g 'k¨/k ,d ,sls nf̀"Vd¨.k
d¨ çLrkfor djrk gS t¨ buo‚bl MsVk d¨ idM+us
vkSj fudkyus ds fy, ,adj fu/kkZj.k ds lkFk&lkFk
çdkf’kd laçrhd vfHkKku (OCR) vkSj çkÑfrd
Hkk"kk çlaLdj.k (Natural Language Processing)

dk mi;¨x djrk gS vkSj bl MsVk d¨ ,Dlsy 'khV esa
laxzghr djrk gS tgka bls fo’ys"k.k ;k fjd‚MZ cuk,
j[kus ds mÌs’; ds fy, vkxs bLrseky fd;k tk
ldrk gSA blds vykok] bldk mi;¨x MsVkcsl vkSj
vU; O;kolkf;d çfØ;kvksa ds lkFk ,dhdj.k ds
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fy, fd;k tk ldrk gSA ,adj ml MsVk ls igys ds
eq[; 'kCn ;k os 'kCn gSa ftUgsa ge fudkyuk pkgrs gSaA
os nLrkost+ ds Hkhrj vko’;d MsVk dk irk yxkus esa
enn djrs gSaA iSVuZ feyku dk;ks± ds fy, fu;fer
vfHkO;fDr ¼jsxsDl½ dk çHkkoh <ax ls mi;¨x fd;k
tk ldrk gSA jsxsDl] fu;fer vfHkO;fDr; ä ds fy,
N¨Vk] fLVªax feyku vkSj fLVªax gsjQsj ds fy, ,d
O;kid midj.k gSA bl 'k¨/k i= dk laxBu
fuEukuqlkj gS: ifjp; vuqHkkx] lkfgR; leh{kk]
çLrkfor flLVe ,Yx¨fjFe rFkk vafre [kaM fu"d"kZ
vkSj Hkfo"; ds nk;js ds lkFk dk;kZUo;u vkSj ifj.kke
gSaA

lacaf/kr dk;Z

cs;j ,oa vU; [1] us  ,d ,slh ç.kkyh çLrqr
dh t¨ fofHkUu M¨esu esa vyx&vyx ysvkmV ds
lkFk buo‚bl ls MsVk ds fu"d"kZ.k d¨ Lopkfyr
djrh gSA flLVe esa nLrkost+̈ a d¨ fMftVkbt+ djus
ds fy, ,d OCR Vwy vkSj FRESCO 'kkfey gS]
t¨ M¨esu&fof’k"V fu;e ä ds vk/kkj ij e‚Mfyax
vkSj lkexzh fudkyus dh Hkk"kk gSA ;g ç.kkyh LokLF;
chek buo‚bl ds fy, 1% ls de =qfV ds lkFk
50% ls vf/kd Lopkyu çkIr djrh gS] mPp n{krk
vkSj vuqdwyu {kerk dk çn’kZu djrh gSA jsM~Mh ,oa
vU; [2] us xgjh f’k{k.k rduhd ä dk mi;¨x
djds gLrfyf[kr ikB igpku dh vko’;drk d¨
lac¨f/kr fd;kA ǹf"Vd¨.k 'kCn oxhZdj.k ds fy,
lh,u,u vkSj pfj= foHkktu ds fy, y‚Ux 'k‚VZ
VeZ ese¨jh (LSTM) usVodZ dk mi;¨x djrk gS]
Ã,e,uvkÃ,lVh (EMNIST) MsVklsV ds lkFk mPp
lVhdrk çkIr djrk gSA çLrkfor ç.kkyh MsVk
lqj{kk vkSj igqap esa lq/kkj ds fy,] fo’ks"k :i ls
,sfrgkfld nLrkost+ laj{k.k vkSj cM+s iSekus ij
fMftVyhdj.k ç;kl ä esa egRoiw.kZ {kerk çnf’kZr
djrh gSA f’k ,oa vU; [3] us vf/kd Li"V fp=
çkIr djus ds fy, cSp¨a esa LdSu fd, x, buo‚bl
dks] LFkku tkudkjh VsEiysV feyku ,Yx¨fjFe ds
fy, mi;¨x fd;k Fkk] pfj= igpku lh,u,u dk
mi;¨x djds fd;k x;k Fkk ftlus ekU;rk nj esa

lq/kkj fd;k t¨ 99-8% rd igqap ldrk gSA Lo;a
fu.kZ; vkSj gLrfunZs’k lq/kkj dh ,d çfØ;k] ekU;rk
lVhdrk ds fu/kkZj.k ds fy, oSV (VAT) buo‚bl
ds vanj tkudkjh ds lglaca/k dk mi;¨x djds
t¨M+k tkrk gSA vkSfnP; ,oa vU; [4] us fMftVy
:i ls Vkbi dh xÃ eqfær Nfo; ä ls o.kks± d¨
igpkuus ds fy, VsljSDV }kjk çnku fd, x,
varfuZfgr izf’kf{kr ijh{k.k MsVk ds lkFk VsljSDV
çdkf’kd laçrhd vfHkKku (OCR) batu dk mi;¨x
djds xqtjkrh o.kZ igpkukA fofHkUu fLFkfr; ä tSls
fd fofHkUu Q+‚UV 'kSfy; ä] Q+‚UV vkdkj vkfn dk
mi;¨x djuk] ds fy, voy¨du fd;k x;k FkkA
;g dqN tfVy ik= ä vkSj leku fn[kus okys ik= ä
dh vLi"Vrk ds lkFk ekey ä ds vykok vPNk
çn’kZu djus okyk ik;k x;k FkkA vkSax ,oa vU; [5]

us Nfo igpku ç.kkyh esa Qhpj fu"d"kZ.k vkSj
oxhZdj.k dk;ks± ds fy, n`<+ raf=dk usVodZ (CNN)

ds lkF k ,d ç. kky h dk çLrko fn;kA
vuqØe&ls&vuqØe dk;ks± ds fy, vkorZd raf=dk
usVodZ (RNN)] tSls buo‚bl Nfo; ä ls ikB~;
tkudkjh d¨ igpkuuk vkSj fudkyukA MsVklsV ds
:i esa okLrfod nqfu;k ds buo‚bl dh ,d foLrr̀
fofo/krk dk mi;¨x fd;k x;k Fkk] flLVe us
buo‚bl Nfo; ä ls çklafxd tkudkjh fudkyus esa
95% dh mPp Lrj dh lVhdrk dk çn’kZu fd;kA
gkykafd] buo‚bl ds fy, ekewyh çn’kZu fxjkoV
ns[kh xÃ Fkh ftlesa vijaijkxr ysvkmV vkSj [kjkc
Nfo xq.koÙkk FkhA lkro ,oa vU; [6] us ,d osc
vk/kkfjr vuqç;¨x fodflr fd;kA ;g fodflr
vuqç;¨x ,d rhu pj.k çfØ;k dk ikyu djrk gS
tgka fofHkUu vksiulhoh rduhd¨a dk mi;¨x djds
iwoZ çlaLdj.k fd;k tkrk gS] fQj çdkf’kd laçrhd
vfHkKku (OCR) rduhd dk mi;¨x djds MsVk
fu"d"kZ.k fd;k tkrk gS vkSj izlaLdj.k ds ckn
fu;fer vfHkO;fDr vkÑfr dk mi;¨x fd;k tkrk
gSA flLVe [kqnjk foØsrkvksa vkSj Fk¨d foØsrkvksa ds
fy, fodflr fd;k x;k gS rkfd os vius O;kolkf;d
MsVk d¨ vf/kd dq’kyrk ls çcaf/kr dj ldsaA
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fl/kok ,oa vU; [7] us irk yxkus ds mÌs’; ls
ik;Fku esa ,d osc,i fodflr fd;kA ,t fMVsD’ku
dSuh ,t fMVsD’ku ,Yx¨fjFe dk mi;¨x djds
fd;k tkrk gS] daVwj fMVsD’ku ds fy, vksiulhoh
ds daVwj ¼½ Q+aD’ku dk mi;¨x fd;k tkrk gS] blds
ckn pkj i‚baV ilZisfDVo VªkalQ‚eZ dk mi;¨x
fd;k tkrk gSA Nfo d¨ lhekvksa ds lkFk Ø‚i fd;k
x;k gS vkSj çdkf’kd laçrhd vfHkKku (OCR) ds
ek/;e ls ikfjr fd;k x;k gSA eYyk/kh ,oa vU;
[8] us ,vkÃ&çdkf’kd laçrhd vfHkKku (OCR)

ds lkFk vkj,y ds lekesyu dk lq>ko fn;k gS |

buo‚bl ds fofHkUu cnyrs çk:i¨a ds fy, vkj,y
dh vuqdwyu {kerk ds fofHkUu ykHk¨a d¨ bafxr
djds buo‚bl çlaLdj.k esa vkj,y ds mi;¨x ij
t¨j nsrk gS] yxkrkj iqjLdkj ;k naM ds vk/kkj ij
viuh j.kuhfr; ä d¨ ifj"Ñr djrk gS blfy, MsVk
ds lkFk fodflr djus esa l{ke g¨us ds dkj.k
çfØ;k] LdsysfcfyVh ds :i esa daiuh cM+h la[;k esa
buo‚bl lalkf/kr djus ds fy, c<+sxhA ;g ç.kkyh
çHkkoh :i ls Ldsy dj ldrh gS vkSj cM+s MsVklsV
vkSj blls Hkh vf/kd fofo/k Lo:i ä ds vuqdwy gSA
n¨"kh ,oa vU; [9] us UiPath dk mi;¨x djds ,d
ç.kkyh fodflr dh gSA çkjafHkd pj.k MsVk LØSfiax
gS | buo‚bl Q+kby ä d¨ Ãesy ls iquZçkIr fd;k
tkrk gS vkSj ,d Q+̈ YMj esa laxzghr fd;k tkrk gSA
buo‚bl MsVk Q+hYM UiPath ls iquZçkIr fd, tkrs
gSa vkSj MsVkcsl esa ,fIyds’ku LV¨j esa buiqV g¨rs gSaA
okd~ igpku okyk pSVc‚V osclkbV esa ,dhÑr gSA
yha ,oa vU; [10] us gLrfyf[kr jlhn¨a vkSj eqfær
jlhn ä n¨u¨a ds fy, ,d ç.kkyh fodflr dhA
gLrfyf[kr jlhn ä ds fy,] jlhn ä vkSj lh,u,u
dh VsEiysV feyku vkSj fuf’pr lqfo/kkvksa dk mi;¨x
fd;k tkrk gSA gLrfyf[kr jlhn o.kks± ds fy,
flLVe dh igpku lVhdrk nj 80-93% Fkh tcfd
eqfær jlhn ds fy, 99-39% FkhA

izLrkfor ,Yx¨fjFe

bl v/;;u dk mÌs’; ,d Lopkfyr ç.kkyh
d¨ ykxw djuk gS t¨ ,d buo‚bl Nfo ls MsVk d¨

çkIr djrh gS vkSj bls ,Dlsy 'khV esa lVhd :i ls
laxzghr djrh gS] bl çdkj bls MsVkcsl ds lkFk
vkxs ,dhdj.k ds fy, mi;¨x djus ;¨X; cukrh gSA
ge ,adj fu/kkZj.k vkSj çkÑfrd Hkk"kk çlaLdj.k (NLP)

vkSj çdkf’kd laçrhd vfHkKku (OCR) d¨ fu;¨ftr
djrs gSaA çdkf’kd laçrhd vfHkKku (OCR) ds
lkFk] buo‚bl ls eqfær ;k gLrfyf[kr ikB
e’khu&iBuh; MsVk esa ifjofrZr g¨ tkrk gS] ,u,yih
fudkyh xÃ tkudkjh d¨ lgh <ax ls le>us vkSj
oxhZÑr djus esa enn djrk gSA bl ç.kkyh ds
fodkl d¨ c<+kus ds fy,] geus tkokfLØIV iqLrdky; ä
dk mi;¨x fd;k gSA tkokfLØIV vkSj Node-js juVkbe
okrkoj.k ds :i esa mi;¨x fd, tkrs gSaA flLVe
,d baVsy i3 ç¨lslj] 7 oha ih<+h] 8GB jSe ds lkFk
lapkfyr gSA fp= 1 çLrkfor flLVe ÝseodZ fn[kkrk
gSA blesa fuEufyf[kr pj.k 'kkfey gSa: i) buo‚bl
Nfo] ii) çdkf’kd laçrhd vfHkKku (OCR) ç.kkyh]
iii) MsVk ifjorZu] iv) Q+kby lQkÃ] v) çklafxd
MsVk Q+hYM dh igpku] vi) MsVk lR;kiu] vii) fudkyh
xÃ tkudkjh d¨ lgstuk] viii) ,Dlsy 'khV esa LV¨j
djukA fuEufyf[kr pj.k çLrkfor flLVe ÝseodZ
d¨ n’kkZrs gSa:

(1) Nfo ¼buiqV½%

,d buo‚bl ,d foØsrk }kjk ,d [kjhnkj
d¨ tkjh fd;k x;k ,d foLrr̀ nLrkost gS] t¨
çnku dh xÃ oLrqvksa ;k lsokvksa] mudh ek=k]
dher ä] dj ä vkSj dqy ns; jkf’k d¨ js[kkafdr djrk
gSA bl ç.kkyh esa] buo‚bl Nfo d¨ buiqV ds :i
esa ikfjr fd;k tkrk gS ftl ij vkxs dh dkjZokÃ
dh tkrh gSA

(2) çdkf’kd laçrhd vfHkKku (OCR)

ç.kkyh (runOcr()):

tesseract-js iSdst dk mi;¨x çdkf’kd
laçrhd vfHkKku (OCR) ds fy, fd;k tkrk gSA
Q+aD’ku runOcr() buo‚bl Nfo d¨ lalkf/kr djrk
gS vkSj laxr TSV ¼VSc&lsijsVsM oSY;w½ Q+kby tujsV
djrk gSA ;g :ikarj.k 'kCn vkSj pfj= foHkktu ds
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ckn 'k¨j esa deh] fcukjkbts’ku] MsLdfoax tSls
pj.k ä dh ,d J̀a[kyk d¨ 'kkfey djrk gSA ;g
TSV çk:i lkj.khc) MsVk Q+kby laxzghr djus
ds fy, ikB&vk/kkfjr Q+kby Lo:i gSA ;g lkj.khc)
MsVk d¨ Li"V :i ls çLrqr djus esa enn djrk gSA

(3) MsVk ifjorZu (tsvtotext(), fs e‚M~;wy½:

Q+aD’ku tsvtotext() TSV Q+kby d¨ laHkkyrk
gS] ftlesa ,d lajfpr] lkj.khc) çk:i esa Nfo ls
fudkyk x;k MsVk g¨rk gS vkSj bl MsVk d¨ ,d
ikB Q+kby esa ifjofrZr djrk gS] ;g lqfuf’pr
djrk gS fd ;g iBuh; cuk jgs vkSj ewy Nfo MsVk
ds leku çk:i cuk, j[ksA ;g Q+aD’ku TSV MsVk
d¨ lkns ikB çk:i esa ifjofrZr djus ds fy,
Node-js fs e‚M~;wy dk mi;¨x djrk gSA

(4) MsVk ifjorZu (tsvtojsonobject()] fs

e‚M~;wy½:

TSV Q+kby d¨ JSON (JavaScript Object

Notation) Q‚e s Z V e s a  cnyk tkrk g S A
tsvtojsonobject() QaD’ku ds vanj] vko’;d
tkudkjh Nfo&ikB Qkby ls fudkyh tkrh gSA
blesa çeq[k fooj.k tSls buo‚bl la[;k] [kjhn
vkns’k la[;k] fcfyax irk] f’kfiax irk vkSj dqy
jkf’k 'kkfey gSA

(5) çklafxd MsVk Q+hYM ¼,adj fu/kkZj.k½
dh igpku djuk%

,adj fu/kkZj.k dh enn ls buo‚bl Nfo ds
Hkhrj çklafxd MsVk Q+hYM dh igpku djrk gSA
;g fLVªax feyku dk mi;¨x djrk gSA fLVªax feyku
ds fy, fu;fer vfHkO;fDr;¨a dk mi;¨x ,d çHkkoh
midj.k ds :i esa fd;k tkrk gSA

(6) Qkby lQkÃ ¼jsxsDl½:

bl çfØ;k esa vuko’;d o.kks± d¨ gVkuk]
çk:i¨a d¨ ekudhÑr djuk vkSj lVhd fo’ys"k.k
vkSj çlaLdj.k ds fy, MsVk v[kaMrk lqfuf’pr
djuk 'kkfey gSA jsxsDl vokafNr o.kks± d¨ gVkus esa
enn djrk gS] tSls xSj&vYQkU;wesfjd çrhd vkSj

ikB fLFkjrk lqfuf’pr djrs gq, vfrfjDr fjDr
LFkku d¨ lkQ djrs gSaA ;g =qfV; ä d¨ de djuk
vkSj n{krk c<+kuk lqfuf’pr djrk gSA

(7) MsVk lR;kiu ¼,u,yih çfØ;k,a½:

MsVk ds çR;sd VqdM+s d¨ Øfed :i ls fudkyus
ij] ;g lQkÃ ls xqtjrk gS vkSj eq[; bdkÃ lsV
esa ,dhÑr g¨rk gSA MsVk fu"d"kZ.k çfØ;k ds n©jku]
compromise-js ,u,yih ykbczsjh dk mi;¨x fof’k"V
MsVk Jsf.k; ä tSls O;fDr; ä] LFkku ä vkSj laxBu¨a d¨
ekU; djus ds fy, fd;k tkrk gSA Compromise-
js ,d Node-js vkSj czkmt+j&vk/kkfjr çkÑfrd
Hkk"kk çlaLdj.k ykbczsjh gSA ;g vaxzsth ikB d¨
iklZ djus] le>us vkSj gsjQsj djus ds fy, midj.k ä
dk ,d lsV çnku djrk gSA ;g lR;kiu fudkyh
xÃ tkudkjh dh lVhdrk lqfuf’pr djrk gSA
fudkys x, vkSj fQ+YVj fd, x, MsVk d¨ ,d
fudk; lsV esa lesfdr fd;k tkrk gS |

(8) fudkyh xÃ tkudkjh lgstuk ¼CSV

Qkby esa lfEeyu½:

fudkys x, MsVk d¨ lalkf/kr vkSj ekU; djus
ds ckn] bls ,d ,dy bdkÃ lsV esa ladfyr fd;k
tkrk gS] t¨ buo‚bl Nfo ls fudkyh xÃ lHkh
egRoiw.kZ tkudkfj; ä d¨ ,d lajfpr çk:i esa
lesfdr djrk gSA ;g lajfpr MsVk ,d CSV

¼vYifojke ls vyx eku½ esa laxzghr fd;k tkrk gS]
;g lqfuf’pr djrk gS fd lalkf/kr buo‚bl MsVk
Hkfo"; ds lanHkZ vkSj fo’ys"k.k ds fy, lqyHk vkSj
mi;¨x djus ;¨X; cuk jgsA

(9) vkmViqV ¼,Dlsy 'khV esa lgstsa½%

ekU; vkSj lajfpr buo‚bl MsVk ,d ,Dlsy
'khV esa laxzghr fd;k tkrk gS t¨ fofHkUu O;kolkf;d
dk;ks± ds lkFk O;kid fo’ys"k.k] fji¨fVZax vkSj lgt
,dhdj.k d¨ l{ke djrk gSA ;g {kerk lqfuf’pr
djrh gS fd fudkyh xÃ tkudkjh foÙkh; vkWfMV]
iwokZuqeku vkSj vuqikyu mÌs’; ä ds fy, vklkuh ls
lqyHk gSA
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fp= 1: çLrkfor ç.kkyh i)fr

,YxksfjFe 

fuos'k : buokWbl Nfo 

vkmViqV : buo‚bl MsVk d¨ Excel i=d esa laxzghr djsa 

pj.k 1 : Nfo d¨ TSV Q+kby esa cnysa 

pj.k 2 : TSV Q+kby Lo:i d¨ ikB Q+kby Lo:i esa cnysa 

pj.k 3 : fiNys pj.k esa çkIr VsDLV Q+kby d¨ JSON vkWCtsDV esa 
cnysaA 

pj.k 4 : ,adj fu/kkZj.k dk mi;¨x djds çklafxd MsVk Q+hYM dh 
igpku djsaA 

pj.k 5 : fu;fer vfHkO;fDr vkÑfr ¼jsxsDl½ dk mi;¨x djds MsVk 
lQkÃ djsaA 

pj.k 6 : ,u,yih çfØ;k dk mi;¨x djds MsVk lR;kiu djsaA 

pj.k 7 : bl fudk; lsV MsVk d¨ CSV Q+kby esa MkysaA 

pj.k 8 : vkxs mi;¨x ds fy, bl MsVk d¨ ,Dlsy 'khV esa LV¨j djsaA 

 dk;kZUo;u vkSj ifj.kke

çLrkfor ç.kkyh esa] MsVk d¨ buo‚bl ls fudkyk tkrk gS vkSj fudkyus ds ckn bl MsVk d¨ vkxs
mi;¨x vkSj çlaLdj.k ds fy, ,Dlsy 'khV esa laxzghr fd;k tkrk gSA fp= 2 ,d uewuk buo‚bl Nfo
fn[kkrk gSA buo‚bl best buiqV g¨us ds ckn] igyk dne OCRing dk mi;¨x djds buo‚bl best d¨
TSV Q+kby esa cnyuk gSA blds fy, tesseract-js iSdst dk mi;¨x fd;k tkrk gSA runOcr() fof/k ,d
TSV ¼VSc&lsijsVsM oSY;w½ Q+kby Lo:i cukus ds fy, buo‚bl Nfo d¨ lalkf/kr djrh gS] t¨ lkj.khc)
MsVk d¨ laxzghr djus ds fy, mi;¨x fd;k tkus okyk ,d lk/kkj.k ikB Q+kby Lo:i gSA fp= 3 buiqV
buo‚bl ds }kjk mRiUu lacaf/kr TSV Q+kby fn[kkrk gSA  bl Q+kby Lo:i esa ikB dh fLFkfr vkSj
inkuqØfer ysvkmV ds ckjs esa tkudkjh g¨rh gSA blds vykok vkRefo’okl Ld¨j dh x.kuk dh tkrh gSA
ftldk eku 0 vkSj 100 ds chp g¨rk gS]t¨ ekU;rk çkIr Nfo dh lVhdrk ds ckjs esa fuf’prrk dh lhek
d¨ bafxr djrk gSA mnkgj.k] dqN Nfo ‘ÃLV fjis;j bad’ ds fy, vkRefo’okl Ld¨j 97 fudyrk gS] r¨
bldk eryc gS fd çdkf’kd laçrhd vfHkKku (OCR) batu bl ikB dh ekU;rk dh lVhdrk ds ckjs esa
97% vk’oLr gSA buo‚bl esa ikB dk LFkkfud ysvkmV cuk, j[kk tkrk gS t¨ rkfydkvksa vkSj lwfp; ä dk
lVhd çfrfuf/kRo djus ds fy, egRoiw.kZ gSA Nfo Q+kby ls TSV Q+kby esa :ikarj.k d¨ ikVuk pj.k¨a dh
,d J`a[kyk gS tSls fd Nfo çhç¨lsflax ftlesa 'k¨j esa deh tSls fofHkUu pj.k 'kkfey gSa] t¨ ikB igpku
çfØ;k esa ck/kk Mky ldrs gSaA ckbujhdj.k] t¨ Nfo d¨ dkys vkSj lQsn esa ifjofrZr dj jgk gSA MsLD;wbax
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t¨ Nfo esa fdlh Hkh >qdko d¨ Bhd dj jgk gSA vxys pj.k esa] ;g TSV Q+kby ,d VsDLV Q+kby esa duoVZ
g¨ tkrh gSA Q+aD’ku tsvtotex()] TSV Q+kby dk mi;¨x djrk gSA ftlesa fiNys pj.k ls lkj.khc) çk:i
esa Nfo ls fudkyk x;k MsVk g¨rk gS vkSj bls lajfpr çk:i ds lkFk VsDLV Q+kby esa ifjofrZr djrh gSA
;gka fs ¼Qkby flLVe½ ykbczsjh dk mi;¨x Qkby ä d¨ i<+us vkSj fy[kus ds fy, fd;k tkrk gSA ,slk
blfy, fd;k x;k rkfd TSV Q+kby dh lkexzh d¨ vf/kd iBuh; VsDLV çk:i esa ifjofrZr fd;k tk ldsA
fp= 4 mRiUu lacaf/kr ikB Q+kby fn[kkrk gSA

fp= 2: uewuk buo‚bl Nfo ¼buiqV½

fp= 3: buiqV buo‚bl ds }kjk mRiUu lacaf/kr TSV Q+kby
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fp= 4: mRiUu lacaf/kr ikB Q+kby

blds ckn] tsvtojsonobject() Q+aD’ku Nfo&ikB Q+kby dk mi;¨x djrk gS vkSj mi;¨xh MsVk tSls
buo‚bl la[;k] Ø; vkns’k la[;k] fcy dk irk] f’ki dk irk] ,adj VsDLV ij vk/kkfjr dqy jkf’k fudkyrk
gSA ,adj ikB ds Hkhrj Hkj¨lsean ekdZj ds :i esa dke djrk gSA ,adj fu/kkZj.k dk mi;¨x egRoiw.kZ MsVk
Q+hYM tSls buo‚bl uacj] [kjhn vkWMZj uacj] fcfyax Vw] f’kfiax ,Mªsl vkSj dqy jkf’k dh igpku djus ds
fy, fd;k tkrk gSA ;g JSON vkWCtsDV iafDr ikB vkSj jsxsDl iSVuZ ds chp fLVªax feyku ds lkFk fd;k
tkrk gSA iSVuZ eSp g¨rs gh ,adj dh igpku dj yh xÃ gSA bl ,adj ds ckn bl ,adj ls lacaf/kr okLrfod
ewY; g¨xk] ;kuh buo‚bl MsVk Q+hYM dk okLrfod ewY; mnkgj.k ds fy, buo‚bl esa okLrfod buo‚bl
la[;k ;w,l&001A buo‚bl esa vU; çklafxd {ks= ä d¨ fLFkrh; rdZ dk mi;¨x djds igpkuk tkrk gS] t¨
,adj ds laca/k esa buo‚bl esa vU; vkl&ikl ds MsVk Q+hYM dk irk yxk jgk gSA vxyh Q+kby lQkÃ]
fu;fer vfHkO;fDr vkÑfr dk mi;¨x djds dh tkrh gSA bl pj.k esa vokafNr o.kks± d¨ gVk fn;k tkrk
gS] çk:i¨a d¨ ekudhÑr fd;k tkrk gS] fdlh Hkh vfrfjDr lQsn fjDr LFkku d¨ Bhd fd;k tkrk gSA ;g
lqfuf’pr djus ds fy, fd;k tkrk gS fd MsVk lkQ vkSj ç;¨x djus ;¨X; gSA vxyk pj.k MsVk lR;kiu
gSA ,u,yih ykbczsjh fof’k"V MsVk Jsf.k; ä] tSls O;fDr; ä] LFkku ä vkSj laxBu ä d¨ ekU; djus ds fy,
compromise-js gSA ;g pj.k fudkyh xÃ tkudkjh dh lVhdrk vkSj fo’oluh;rk lqfuf’pr djrk gSA
,d ckj ekU; g¨us ds ckn] lkQ vkSj fQ+YVj fd, x, MsVk d¨ ,d ,dy bdkÃ lsV esa lesfdr fd;k tkrk
gS] ftldk mi;¨x vU; O;kolkf;d ç.kkfy; ä ds lkFk vkxs dh çfØ;k vkSj ,dhdj.k ds fy, fd;k tk
ldrk gSA ;g MsVk CSV ¼vYifojke ls vyx eku½ Q+kby esa laxzghr fd;k tkrk gSA vkxs ge bl MsVk
d¨ ,Dlsy 'khV esa LV¨j djrs gSaA CSV&ys[kd ykbczsjh dk mi;¨x fudkys x, vkSj lalkf/kr MsVk d¨ CSV

Qkby ä esa fy[kus ds fy, fd;k tkrk gSA ;g fudkys x, buo‚bl MsVk d¨ vkxs ds fo’ys"k.k vkSj
fjd‚MZ&dhfiax ds fy, lajfpr çk:i esa laxzghr djus ds fy, mi;¨xh gS ¼fp= 5½A geus vius jsxsDl iSVuZ
d¨ n¨ buo‚bl ysvkmV ij Hkh ykxw fd;k vkSj fuEufyf[kr lVhdrk gkfly dh: pfj=&Lrj lVhdrk:
99%] 'kCn&Lrj lVhdrk: 98-5%] ykbu&Lrjh; lVhdrk: 97%A tc ge cM+h la[;k esa buo‚bl dk
mi;¨x djrs gSa] r¨ ;s çfr’kr fHkUu g¨ ldrs gSaA gekjk jsxsDl iSVuZ fof’k"V lajpuk ;k ysvkmV ds çk:i
ds fy, flyok;k x;k gSA ,slk blfy, gS D; äfd çR;sd buo‚bl nLrkost+ esa ikB] çk:i¨a vkSj lexz fofHkUu
ysvkmV dh fofHkUu O;oLFkk,a g¨ ldrh gSaA buo‚bl lkexzh dh fu;qfDr tSls] ihvks uacj] dqy jkf’k]
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buo‚bl la[;k] vkfn vyx&vyx buo‚bl ds fy;s fHkUu g¨ ldrs gSa fofHkUu O;olk; ä ;k foØsrkvksa] [kqnjk
foØsrkvksa ds ikl vker©j ij viuh O;fDrxr buo‚bl lajpuk vkSj ysvkmV g¨rs gSaA [8] çR;sd vyx
buo‚bl lajpuk vkSj ysvkmV ds fy, gesa vyx&vyx jsxsDl iSVuZ cukus dh vko’;drk g¨xh rkfd ;g
mu ysvkmV ds fy, vuqdwfyr g¨A

fp= 5: vkmViqV% buo‚bl MsVk ,Dlsy 'khV esa laxzghr

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

çLrkfor ç.kkyh çdkf’kd laçrhd vfHkKku (OCR)] çkÑfrd Hkk"kk çlaLdj.k (NLP) vkSj ,adj
fu/kkZj.k dk mi;¨x djds buo‚bl MsVk d¨ dCtk djrh gSa vkSj fudkyrh gS] fudkys x, MsVk d¨ fjd‚MZ
j[kus ds fo’ys"k.k vkSj mÌs’; ds fy, ,Dlsy 'khV esa laxzghr fd;k tkrk gSA ;g buo‚bl MsVk dh
eSuqvy MsVk çfof"V dh vko’;drk d¨ lekIr djrk gS] t¨ vU;Fkk ,d le; ysus okyh çfØ;k g¨xhA
lexz buo‚bl çlaLdj.k ds fy, izdkf'kd laizrhd vfHkKku] çkÑfrd Hkk"kk çlaLdj.k] ,adj fu/kkZj.k
b"Vre n`f"Vd¨.k gSaA geus vius fLVªax eSpj d¨ n¨ buo‚bl çk:i ij ykxw fd;k vkSj eSfVªDl ij
fuEufyf[kr lVhdrk gkfly dh : pfj= Lrj lVhdrk: 99] 'kCn&Lrj lVhdrk: 98-5%] ykbu&Lrjh;
lVhdrk: 97%A Hkfo"; esa] çLrkfor ç.kkyh d¨ vf/kd jsxsDl iSVuZ d¨ ykxw djds lq/kkj fd;k tk
ldrk gS] buo‚bl çk:i dh fofo/k Js.kh ij dke djus esa l{ke g¨us ds fy, yphysiu esa lq/kkj fd;k
tk ldrk gSA blds vykok vf/kd mUur e’khu yfuZax ,Yx¨fjFe vkSj çkÑfrd Hkk"kk çlaLdj.k rduhd¨a
d¨ ykxw fd;k tk ldrk gSA

'kks/k i= esa iz;qDr vaxzst+h 'kCnksa dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Convulsive neural network laoy;h raf=dk tkyra= 

Data capture MsVk vfHkxzg.k 

Data extraction MsVk fu"d"kZ.k 

Natural language processing izkÑfrd Hkk"kk izlaLdj.k 

Optical character recognition izkÑfrd laizrhd vfHkKku 

Recurrent neural network vkorZd raf=dk tkyra= 
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