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Abstract 
The developing area of Optical Character Recognition (OCR) is digital handwriting 
recognition. Manual writing is replaced by a digital writing pad. The font and shape 
of the letters vary while writing digitally. The writer’s digital pen pressure and 
position on the digital pad cause covert text file problems during OCR recognition.  
When converting OCR to text, an error occurs because of the variations in letter shapes. 
In languages like Tamil, Chinese, Arabic, and Telugu, where the alphabet is made up 
of bends, curves, and rings, the aforementioned issue occurs. Tamil has more word 
mistakes in OCR-to-text conversion because the alphabet comprises curves and angles 
that must be correctly transcribed. The ResNet (Residual Neural Network) Two-Stage 
Bottleneck Architecture (RTSBA) is suggested in this paper. In order to recognize text 
written in Tamil on a digital writing pad, this article suggests using ResNet (Residual 
Neural Network) Two-Stage Bottleneck Architecture (RTSBA). The suggested RTSBA 
reduces the complexity of the Tamil alphabet recognition problem by using two distinct 
phases of neural networks. There are fewer inputs and variables in the early stages. Time 
and computational complexity are minimized in the last phase. A two-channel and two-
stream transformer, long short-term memory, Inception-v3, recurrent neural networks, 
convolutional neural networks, and other conventional algorithms have been compared 
to the suggested algorithm. The digital writing pad-handwritten and HP lab datasets 
demonstrate the effectiveness of proposed methods like RTSBA, which yield accuracy 
rates of 98.7% and 97.1%, respectively.

Key Words: Optical Character Recognition, Handwritten Character Recognition,  
Tamil Language, Deep Learning, Techniques.
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Œõß»õUì 
£ßÚõmkz uªÈ¯À B#ÂuÌ

£UP®

ªßÚq¨ £›©õØÓzvÀ uµÄ¨ £›÷\õuøÚ:  

uªÌ ö©õÈC»UQ¯®

Aµ[P. @Põøu |õa]¯õº, M.C.A., M.Phil., 
EuÂ¨@£µõ]›¯º, PoÛz xøÓ

A#¯|õhõº áõÚQ A®©õÒ PÀ¿›, ]ÁPõ]

B#Äa”¸UP®

B¨iPÀ ÷PµUhº öµPUÛåÛß (OCR) ÁÍ¸® £Sv ªßÚq øPö¯Êzx A[RPõµ©õS®. 

øP•øÓ¯õP GÊxÁx ªßÚq øµmi[ ÷£hõÀ ©õØÓ¨£kQÓx. iâmhÀ •øÓ°À GÊx® 

÷£õx GÊzxUPÎß GÊzx¸Ä® ÁiÁ•® ©õÖ£k®. GÊzuõÍ›ß iâmhÀ ÷£Úõ AÊzu® 

©ØÖ® iâmhÀ ÷£iÀ EÒÍ {ø» BQ¯øÁ OCR A[RPõµzvß ÷£õx CµP]¯ Eøµ ÷Põ¨¦  

]UPÀPøÍ HØ£kzxQßÓÚ. OCR I Eøµ¯õP ©õØÖ®÷£õx, GÊzx ÁiÁ[PÎÀ EÒÍ 

©õÖ£õkPÍõÀ ¤øÇ HØ£kQÓx. uªÌ, ^Ú®, Aµ¦, öu¾[S ÷£õßÓ ö©õÈPÎÀ,  

GÊzxUPÒ ÁøÍÄPÒ, ÁøÍÄPÒ ©ØÖ® ÁøÍ¯[PÍõÀ BÚ, ÷©ØTÔ¯ ]UPÀ HØ£kQÓx.  

OCR&US&Eøµø¯ ©õØÖÁvÀ uªÈÀ AvP Áõºzøu¨ ¤øÇPÒ EÒÍÚ. GÊzxUPÎÀ ÁøÍÄPÒ 

©ØÖ® ÷Põn[PÒ EÒÍÚ. AøÁ \›¯õP GÊu¨£h ÷Ásk®. ResNet (Residual Neural Network) l&ì÷hä  

Bottleneck Architecture (RTSBA) C¢uz uõÎÀ £›¢xøµUP¨£mkÒÍx. iâmhÀ øµmi[ ÷£iÀ 

uªÈÀ GÊu¨£mh Eøµø¯ Aøh¯õÍ® Põn, C¢uU Pmkøµ ResNet (Residual Neural Network) 
Two&stage Bottleneck Architecture (RTSBA) I¨ £¯ß£kzu £›¢xøµUQÓx. £›¢xøµUP¨£mh RTSBA 

BÚx |µ®¤¯À Áø»¨¤ßÚÀPÎß C¸ ÷ÁÖ£mh Pmh[PøÍ¨ £¯ß£kzxÁuß ‰»® uªÌ  

GÊzxUPøÍ Aøh¯õÍ® Põq® ]UP¼ß ]UPø»U SøÓUQÓx. Bµ®£U Pmh[PÎÀ 

SøÓÁõÚ EÒÏkPÒ ©ØÖ® ©õÔPÒ EÒÍÚ. Pøh]U PmhzvÀ ÷|µ® ©ØÖ® PnURmka ]UP-

»õÚx SøÓUP¨£kQÓx. Cµsk&÷\ÚÀ ©ØÖ® Cµsk&ìmŸ® iµõßì£õº©º, }sh SÖQ¯ 

Põ» {øÚÁP®, Cßö\¨åß&Â3, «sk® Á¸® |µ®¤¯À ö|möÁõºUSPÒ, PßÁÀ³åÚÀ 

{³µÀ ö|möÁõºUSPÒ ©ØÖ® ¤Ó ÁÇUP©õÚ AÀPõ›u®PÒ £›¢xøµUP¨£mh AÀPõ›uzx-

hß J¨¤h¨£mkÒÍÚ. iâmhÀ øµmi[ ÷£m&øP¯õÀ GÊu¨£mh ©ØÖ® HP B#ÁP 

uµÄzöuõS¨¦PÒ RTSBA ÷£õßÓ •ßö©õÈ¯¨£mh •øÓPÎß ö\¯ÀvÓøÚ {¹¤UQßÓÚ. Cx 

•øÓ÷¯ 98.7% ©ØÖ® 97.1% xÀ¼¯ ÂQu[PøÍ AÎUQÓx.

•UQ¯aöŒõØPÒ: PoÛ, iâmhÀ £›©õØÓ®, uµÄ, uªÌ

AÔ•P®

 uªÈÀ øPö¯Êzøu A[RP›¨£x 

öuõhº ]µ©®. PßÁÀ³åÚÀ {³µÀ  

ö|möÁõºUSPøÍ¨ £¯ß£kzv, øP¯õÀ  

GÊu¨£mh uªÌ Eøµø¯ (]GßGß) 

A[RP›¨£uØPõP Bµõ#a]¯õÍºPÒ 

ÁÈ•øÓPøÍ E¸ÁõUQÚº. AvP›zu 

A[RPõµz xÀ¼¯® ÷uøÁ. uªÌ Gß£x  

øPö¯Êzx Ai¨£øh°»õÚ ö©õÈ¯õS®,  

Cx £À÷ÁÖ ÁÈPÎÀ GÊu¨£h»õ®, 

Cx øP¯õÀ GÊu¨£mh uªÌ GÊzxUPøÍ 

xÀ¼¯©õP Aøh¯õÍ® PõnU PiÚ©õP  

EÒÍx. øPö¯Êzx A[RPõµzøu 

÷©®£kzu, GÊzx¨ ¤›Ä ©ØÖ® 

GÊzx¸ C¯À£õUP® ÷£õßÓ £À÷ÁÖ 

~m£[PøÍ Bµõ#a]¯õÍºPÒ 

£¯ß£kzxQßÓÚº.
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 uªÌU øPö¯Êzx ]UP»õÚ GÊzxUPÒ  

©ØÖ® ÁiÁ[PøÍU öPõskÒÍx, 

Cx øP¯õÀ GÊu¨£mh Eøµø¯  

Aøh¯õÍ® Põs£øuU PiÚ©õUSQÓx.  

BÌ¢u PØÓÀ Ai¨£øh°»õÚ ~m£[PÒ,  

v¸®£z v¸®£ Á¸® |µ®¤¯À 

ö|möÁõºUSPÒ (RNNPÒ) ©ØÖ® CNN PÒ, 

uªÈÀ øPö¯Êzx Aøh¯õÍzvØPõÚ 

E¯º&xÀ¼¯©õÚ •iÄPøÍ GÆÁõÖ 

E¸ÁõUPUTk® Gß£øu AøÁ 

{¹¤UQßÓÚ. Tku»õP, øP¯õÀ 

GÊu¨£mh Eøµ¨ £h[PÎÀ C¸¢x 

GÊzxUPøÍ APØÖ® A®\® ¤›zöukzuÀ  

©ØÖ® £h¨¤›øÁ¨ £¯ß£kzv 

øPö¯Êzx A[RPõµ® xÀ¼¯® 

AvP›UP¨£kQÓx.

 C¸uµ¨¦ }sh SÖQ¯ Põ» {øÚÁP®  

(BiLSTM) SÔ¯õUP® ÷£õßÓ TkuÀ 

~m£[PÒ, uªÌU øPö¯Êzøu ªPÄ® 

xÀ¼¯©õP A[RP›¨£uØPõP¨ 

£¯ß£kzu¨£kQßÓÚ.

 Bßø»ÛÀ øP¯õÀ GÊu¨£mh 

GÊzxUPÎÀ EÒÍ GÊzxUPøÍ 

uõÚõP Aøh¯õÍ® PsköPõÒÁx®, 

Aøuz uªÌ GÊzxUPõÚ B¨iPÀ 

÷PµUhº öµPUÛåÚõP (OCR) ©õØÖÁx® 

PiÚ®. Cøn¯z öuõÈÀ~m£zvß 

ÁÍºa]²hß, ÷h¨ö»mPÎÀ ìøh»ì 

÷£Úõ AÀ»x ÂµÀPÍõÀ GÊxÁx 

ªPÄ® ö£õxÁõÚuõQÂmhx. uªÌU 

øPö¯ÊzvÀ C¸¢x Eøµ¨ ¤›¨¦ 

©ØÖ® ÁøP¨£kzu¾US J¸ ¦v¯ 

AqS•øÓ ÷uøÁ¨£kQÓx. AÍÄ 

©õÖ£õkPÒ, £›©õn ©õØÓ[PÒ, 

JÊ[PØÓ ìøh»ì ¦ÒÎPÒ,  

Pmhø©¨¦PÎß Cøh{Özu®, 

÷uøÁ¯ØÓ _ÇÀPÒ, ÁiÁ HØÓ 

CÓUP[PÒ ©ØÖ® ]Ó¨¤¯À¦ ÁøÍÄPÒ 

BQ¯øÁ uªÌU øPö¯Êzx Eøµ°ß 

•UQ¯ ]UPÀPÒ.

 B¨iPÀ iâmhÀ PßöÁºåß 

öhUÚõ»â ©ØÖ® £À÷ÁÖ Á¯vÚ¸UPõÚ  

øP¯õÀ GÊu¨£mh uªÌ GÊx® 

vsk £hzvÀ ]zu›UP¨£mkÒÍx. 

iâmhÀ ÷£Úõ ©ØÖ® ÷£øh¨  

£¯ß£kzvU øP¯õÀ GÊu¨£mh PõQuzvÀ 

uÁÓõÚ Áõºzøu A[RPõµzøuU Põn»õ®. 

öµìö|m (Gg]¯ |µ®¤¯À ö|möÁõºU)  

Cµsk&{ø» £õmiÀö|U BºQöhU\º 

(RTSBA) ÷©ØTÔ¯ ]UP¾USz wºÁõP 

ÁÇ[P¨£mhx. Residual Network (ResNet) 

GÚ¨£k® BÇ©õÚ PØÓÀ ©õv› PoÛ 

£õºøÁ £¯ß£õkPÎÀ £¯ß£kzu¨£kQÓx.  

öµìö|miß Cµsk&{ø» Cøh³Ö 

Pmhø©¨¦a \zuzøu ÁiPmkuÀ 

©ØÖ® £hzøu ÷©®£kzxÁuß ‰»® 

¤øn¯a ö\¯ÀvÓøÚ ÷©®£kzx® 

÷|õUP® öPõshx.

£[PÎ¨¦PÒ

1.  iâmhÀ ÷£m ©ØÖ® ÷£Úõ Eøµ 

A[RPõµzvÀ øP¯õÀ GÊu¨£mh 

Eøµø¯ A[RP›UP, ¤›øÁ 

Ai¨£øh¯õPUöPõsh RTSBA I¨ 

£¯ß£kzxuÀ.

2.  £À÷ÁÖ ÷£Úõ AÊzu[PÎÀ 

iâmhÀ ÷£m ©ØÖ® ÷£ÚõøÁ¨ 

£¯ß£kzvU øP¯õÀ GÊu¨£mh  

Eøµø¯ A[RP›UP, £›¢xøµUP¨£mh  

RTSBA AÀPõ›uzøu¨ £¯ß£kzu, Cx 

GÊzxUPøÍ GÎ¯ ÁøÍÄPÍõPÄ® 

‰i¯ GÎ¯ ÁøÍÄPÍõPÄ® ¤›UQÓx.

3.  uªÌ ö©õÈ°À EÒÍ ug\õÅº, 

©xøµ, v¸ö|À÷Á¼ ©ØÖ® ÷Põ¯®¦zyº  

÷£õßÓ uªÌ ö©õÈ°À EÒÍ ©UPÒ 
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Œõß»õUì 
£ßÚõmkz uªÈ¯À B#ÂuÌ

£UP®

öuõøP Ai¨£øh°»õÚ iâmhÀ 

GÊzxUPøÍU PshÔuÀ, A[S 

uªÌ GÊzxUPÎß GÎø©¯õÚ 

ÁøÍÄ GÊzxUPøÍ ©õØÖQÓx.

4.  uªÈÀ ªßÚq GÊzxPøÍ 

Aøh¯õÍ® Põq®ö£õ¸mk, 

GÊzx Ai¨£øh°»õÚ GÊzxUPÒ  

A[RPõµ® ©ØÖ® ÁøP¨£kzu¾US 

RTSBA I¨ £¯ß£kzxuÀ.

5.  Em£h £À÷ÁÖ GÊx® Á¯xU 

SÊUPÐUS HØ£ uªÌ GÊzxUPøÍ 

ÁøP¨£kzv Aøh¯õÍ® PõquÀ 

(i) 15&25, (ii) 26&35, (iii) 36&45, (iv) 46&55, 

©ØÖ® (v) 56&65, ©ØÖ® xÀ¼¯®, 

{øÚÄT¸uÀ ©ØÖ® F1 ©v¨ö£søn 

J¨¤kuÀ £õµ®£›¯ ÁÈ•øÓPÐhß 

•ßö©õÈ¯¨£mh •øÓ.

OCR öuõÈÀ~m£zvß Áµ»õÖ

 C¢u BÁnzøu ©õØÖ® öuõÈÀ  

~m£zøuU Psk¤izu ÷µ SºìÃÀ, 

1974 CÀ Kurzweil Computer Products, Inc. I  

{ÖÂÚõº. HÓUSøÓ¯ G¢u GÊzx¸Â¾® 

u¯õ›UP¨£mh Eøµ C¢u¨ ¦v¯  

öuõÈÀ~m£zuõÀ A[RP›UP¨£h»õ®. 

£õºøÁ¯ØÓÁºPÐUPõÚ C¯¢vµ PØÓÀ P¸Â  

AÁµx Psk¤i¨¦US ªPÄ® £¯ÝÒÍ 

£¯ß£õhõP C¸US® GßÖ SºìÃÀ 

•iÄ ö\#uõº. Eøµ°¼¸¢x ÷£a_ 

ö©õÈö£¯º¨¦ ©ØÖ® \zu©õP Áõ]

US® vÓßöPõsh Áõ]¨¦a \õuÚzøu 

E¸ÁõUQÚõº. 1980 B® BsiÀ, AÁº 

uÚx ÁoPzøu öáµõUéúUS ÂØÓõº. 

HöÚÛÀ ¤¢øu¯Áº PõQuzv¼¸¢x 

PoÛUS Eøµ ©õØÓzøu ÂØ£øÚa 

ö\#ÁvÀ BºÁ©õP C¸¢uõº.

 1990 PÎß •Ø£Sv°À C¢uz 

öuõÈÀ~m£® ¤µ£»©øh¢ux, HöÚÛÀ  

Cx £øÇ¯ ö\#vzuõÒPøÍ iâmhÀ 

©¯©õUP¨ £¯ß£kzu¨£mhx. A¨÷£õv¸¢x, 

OCR CÀ £» •ß÷ÚØÓ[PÒ HØ£mkÒÍÚ. 

C¢u |õmPÎÀ, OCR BÚx £¯ÚºPÐUSU  

Qmhzumh xÀ¼¯©õÚ ©õØÓ[PøÍ 

ÁÇ[P •i²®. ÷©®£mh OCR ~m£[PÒ 

BÁna ö\¯»õUP |hÁiUøPPÎß 

ußÛ¯UPzøua ö\¯À£kzxQßÓÚ. 

C¢u {µÀ QøhUS® •ß BÁn[PÒ  

øP•øÓ¯õP «sk® umha_a ö\#¯¨£h  

÷Ásk®, CuØS AvP ÷|µ®, BØÓÀ 

©ØÖ® ÁÍ[PÒ ÷uøÁ¨£mhÚ. Cuß 

ÂøÍÁõP, EÒÍhUPa ]UPÀPÎß 

Áõ#¨¦ AvP›zux. OCR C¨÷£õx 

£µÁ»õPU QøhUQÓx ©ØÖ® uÛ¨£mh  

©ØÖ® ÁoP¨ £¯ß£õmiØS ªPÄ® 

£¯ÝÒÍuõP C¸US®.

OCR öuõÈÀ~m£zvß ÁøPPÒ

 uµÄ ÂgbõÛPÒ £À÷ÁÖ ÁøP¯õÚ  

OCR ö©ßö£õ¸øÍ AÁØÔß £¯ß£õk 

©ØÖ® £¯ß£õmøh¨ ö£õÖzx 

÷ÁÖ£kzxÁõºPÒ. C÷uõ ]» ŒõßÖPÒ:

 •  öÁÆ÷ÁÖ Eøµ ©ØÖ® GÊzx¸ 

£h ÁiÁ[PÒ Ai¨£øh B¨iPÀ 

GÊzx A[RPõµ ö©ßö£õ¸ÍõÀ 

öh®¨÷ÍmPÍõPa ÷\ªUP¨£kQßÓÚ.  

÷£mhºß ÷hè&÷©m][ AÀPõ›u®PøÍ¨ 

£¯ß£kzxÁuß ‰»® ö©ßö£õ¸ÍõÚx  

Eøµ¨ £h[PÐUS Cøh÷¯ EÒÍ 

©õÖ£õkPøÍ Aøh¯õÍ® Põq®. 

Auß EÒ uµÄzuÍ©õÚx ußø©US 

£õzvµ©õP Bµõ¯¨£k®. Eøµ°ß 

ÁõºzøuUS Áõºzøu¨ ¤µv£¼¨¦ 

B¨iPÀ ö\õÀ A[RPõµ® GßÖ 

AøÇUP¨£kQÓx. C¢u •øÓUS 

Áµ®¦PÒ EÒÍÚ, HöÚÛÀ Cx 

JÆöÁõ¸ umha_ ©ØÖ® øPö¯Êzx 

£õoø¯²® ¤iUP •i¯õx, 

HöÚÛÀ JÆöÁõßÔ¾® GÀø»¯ØÓ  

÷ÁÖ£õkPÒ EÒÍÚ.

 •  AÔÁõº¢u GÊzx A[RPõµ® (ICR) 

ö©ßö£õ¸Ò |ÃÚ OCR öuõÈÀ~m£[PÎß 
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J¸ £Sv¯õS®. I]Bº Eøµø¯ 

©ÛuºPÒ G¨£i¨ £iUQÓõºP÷Íõ 

A÷u ÁÈ°À £iUQÓx. C¯¢vµ 

PØÓÀ ö©ßö£õ¸øÍ¨ £¯ß£kzv, 

C¯¢vµ[PøÍ ©ÛuºPøÍ¨ ÷£õ» 

ö\¯À£h £°Ø] ö\#¯»õ®. {³µÀ 

ö|möÁõºU GÚ¨£k® C¯¢vµ 

PØÓÀ Aø©¨¦, Eøµø¯ B#Ä 

ö\#x £h[PøÍ «sk®«sk® 

ö\¯»õUSQÓx. Cx ÷PõkPÒ, 

ÁøÍÄPÒ, _ÇÀPÒ ©ØÖ® SÖUS 

öÁmkPÒ ÷£õßÓ £h A®\[PøÍz 

÷ukQÓx ©ØÖ® CÖv •iøÁ¨ 

ö£Ó £À÷ÁÖ {ø»z uµÄPÎß 

•iÄPøÍ JßÓõP CønUQÓx.

 •  ¦zv\õ¼zuÚ©õÚ ö\õÀ A[RPõµ 

öuõÈÀ~m£[PÒ ICR ÷£õßÓ A÷u 

ÂvPÎÀ ÷Áø» ö\#QßÓÚ, BÚõÀ 

A¢uz öuõÈÀ~m£[PÒ £h[PøÍ 

GÊzxPÍõP ©õØÖÁuØS¨ £v»õP 

•Ê Áõºzøu¨ £h[PøÍ¨ £iUQßÓÚ.

 •  B¨iPÀ ©õºU AÔuÀ J¸ BÁnzvÀ 

Áõmhº©õºUì, ÷»õ÷PõUPÒ ©ØÖ® 

¤Ó Eøµ Aøh¯õÍ[PøÍU PshÔ²®.

OCR ©ØÖ® C¯¢vµ PØÓÀ

 Ph¢u ]» u\õ¨u[PÍõP, OCR ©ØÖ® 

C¯¢vµ PØÓÀ ÷ÁP©õP •ß÷ÚÔ²ÒÍÚ,  

÷©¾® Á¸® BskPÎÀ, Cµsk 

xøÓPÐ® ]Ó¨£õP C¸US®. •¢øu¯ 

ö©ßö£õ¸Îß ußø©ø¯¨ ö£õ¸¢x® 

A®\[PÍõÀ Pmk¨ £kzu¨£kÁuØS¨ 

£v»õP, Akzu uø»•øÓ OCR Cß 

ÁÍºa]°À C¯¢vµ PØÓÀ ©ØÖ® 

ö\¯ØøP ~snÔÄ £¯ß£kzu¨£kQßÓÚ. 

K]Bº \õL¨m÷Áº uõ÷Ú ÷¯õ]zx 

ÁÍºzxU öPõs÷h ÷£õQÓx.

 OCR öuõÈÀ~m£® ì÷Pß ö\#¯¨£mh  

Eøµø¯ ÂÍUQ, Eøµø¯z öuõhº¢x 

A[RP›¨£÷uõk Auß ö£õ¸øÍ²®  

¦›¢xöPõÒÍ •i²®. BÌ¢u PØÓÀ 

•ß÷ÚØÓ[PÒ ©ØÖ® OCR öuõÈÀ~m£[PøÍ 

©õØÖÁuõÀ, C¯¢vµU PØÓÀ Ph¢u Põ»zvß 

Âå¯©õP ©õÖ®. BÌ¢u PØÓÀ 

öuõÈÀ~m£[PÎÀ £¯ß£kzu¨£k® 

|µ®¤¯À ö|möÁõºUSPÒ ©Ûu ‰øÍ°ß  

ö\¯À£õmøh¨ ¤µv£¼UQßÓÚ,  

AÀPõ›u®PÒ Ph¢u Põ» ÁiÁ[PøÍa \õº¢x 

CÀ»õ©À xÀ¼¯©õÚøÁ Gß£øua  

\›£õºUP •i²®. BÌ¢u PØÓÀ Gß£x 

Eøµø¯¨ £õºUPÄ® Auß Aºzuzøu  

Auß ö\õ¢u©õPU SøÓUPÄ® 

öuõÈÀ~m£zvß vÓøÚU SÔUQÓx.

 

BÌ¢u PØÓÀ ©ØÖ® OCR ©õv›PÒ, 

C¯UPÂ¯À

 •  BÇ©õÚ PØÓÀ •ß÷ÚØÓ[PÍõP 

OCR \Áõ¾UPõÚ TkuÀ wºÄPÒ 

E¸ÁõUP¨£kQßÓÚ. AÚ»õU Eøµø¯ 

iâmhÀ ÁiÁzvØS ©õØÖÁx 

uØ÷£õx £À÷ÁÖ ÁÈPÎÀ 

ö\#¯¨£h»õ®. ªPÄ® _Áõµ]¯©õÚøÁ  

£» Bµõ¯¨£k®. •u¼À •UQ¯ OCR 

ö\¯»õUP[PÒ ©ØÖ® OCR Phø©PÎß  

AÍøÁ¨ £õº¨÷£õ®.
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OCR BÌ¢u PØÓÀ ©õv›°ß £iPÒ

 OCR AÀPõ›u® ‰ßÖ Ai¨£øh 

£iPøÍ EÒÍhUQ¯x:

 •  EÒÏmk¨ £hzøu •ßTmi÷¯ 

ö\¯»õUSQÓx. C¢u OCR £i 

GÎø©¨£kzuÀ, Aºzu•ÒÍ ÂÎ®¦PøÍU 

PshÔuÀ ©ØÖ® Eøµ GÊzxUPÎß 

öÁÎ¨¦Ózøu Áøµ¯ÖzuÀ BQ¯øÁ 

Ah[S®. G¢uöÁõ¸ £oUS® Cx 

J¸ ö£õxÁõÚ £i¯õS®, AvÀ J¸ 

£hzøu Aøh¯õÍ® Põq® TÖ 

EÒÍx. }[PÒ BºÁ©õP C¸¢uõÀ, 

£hzøu¨ £ØÔ¯ G[PÒ Pmkøµ°À 

C÷u ÷£õßÓ AqS•øÓø¯¨ £ØÔ 

÷©¾® Â›ÁõP¨ ÷£]²Ò÷Íõ®.

 •  Eøµ PshÔuÀ. OCR vmh¨ 

£o°ß C¢u¨ £i{ø»US, £hzvÀ 

Põn¨£k® Eøµ°ß xskPøÍa 

_ØÔ J¸ GÀø»¨ ö£miø¯ Áøµ¯ 

÷Ásk®. SSD, {PÌ÷|µ (YOLO) 
©ØÖ® ¤µõ¢v¯ Ai¨£øh°»õÚ 

PshÔuÀPÒ, ö|QÌ \õÍµ ~m£®, 

©õìU R & CNN, EAST iöhUhº ÷£õßÓøÁ  

C¢u¨ £i{ø»US £¯ß£kzu¨£k® 

£õµ®£›¯ ~m£[PÎÀ ]». (£h 

A[RPõµzvØPõÚ ML ©õv›PÒ  

]Ó¨£õPa ö\¯À£hÂÀø». Eøµ°ß  

uÛzxÁ©õÚ A®\[PÒ Põµn©õP 

OCR US.)

 •  Eøµ°ß A[RPõµ®. CÖv OCR £i, 

GÀø»¨ ö£miPÎÀ øÁUP¨£mkÒÍ  

Eøµø¯ A[RP›¨£uõS®. C¢u¨ 

£oUS, JßÖ AÀ»x PßÁÀ³åÚÀ  

©ØÖ® ›Uöµsm |µ®¤¯À 

ö|möÁõºUSPÒ ©ØÖ® PÁÚ® 

ö\¾zx® ÁÈ•øÓPÎß P»øÁ 

AiUPi £¯ß£kzu¨£kQÓx. ]» 

÷|µ[PÎÀ C¢u¨ £i{ø» ÂÍUP¨ 

£iø¯²® EÒÍhUQ°¸UP»õ®, Cx 

øPö¯Êzx A[RPõµ® ©ØÖ® IDC 

(¦zv\õ¼zuÚ©õÚ uµÄ¨ ¤i¨¦) 

÷£õßÓ ªPÄ® ]UP»õÚ OCR 

£oPÐUPõÚ ]Ó¨¤¯À¦ BS®.

 AuØS¨ £v»õP, OCR £oPÐUS ªPÄ® 

SÔ¨¤mh Eøµ PshÔuÀ ©ØÖ® Eøµ 

A[RPõµzvß Pøh] Cµsk £iPÎÀ 

PÁÚ® ö\¾zx÷Áõ®, ÷©¾® OCR GÆÁõÖ  

BÇ©õÚ PØÓø»¨ £¯ß£kzxQÓx 

Gß£øu¨ £õº¨÷£õ®.

PßÁÀ³åÚÀ ŸPµsm {³µÀ 

ö|möÁõºUShß (CRNN) BÌ¢u PØÓÀ 

OCR

 £h[PÒ OCR US •ß ö\¯»õUP¨£mh 

¤ÓS C¢u •øÓ Cµsk £iPøÍ¨ 

¤ß£ØÖQÓx:

 •  A®\[PøÍ¨ ¤›zöukUP PßÁÀ³åÚÀ 

{³µÀ ö|möÁõºU (CNN).

 •  öhUìm ÷PµUhºPÎß C¸¨¤h® 

©ØÖ® ©v¨ø£U PoUP ©Ö{PÌÄ 

|µ®¤¯À ö|möÁõºU (RNN).

CNN (Convolutional Neural Network)

 Eøµ PshÔu¾UPõÚ OCR Ai¨£øh°»õÚ 

BÌ¢u PØÓ¾UPõÚ ]Ó¢u •øÓPÎÀ 

JßÖ CNN BS®. PßÁÀ³åß ÷»¯ºPÒ 

A®\[PøÍ¨ ¤›zöuk¨£vÀ £¯ÝÒÍuõP 

C¸¨£uõÀ, AøÁ £h ÁøP¨£õk 

£¯ß£õkPÐUS AiUPi £¯ß£kzu¨£kQßÓÚ. 

J¸ £hzvÀ •UQ¯©õÚ ÂÎ®¦PøÍ²®,  

E¯º ©mhzvÀ, ]UP»õÚ ÁiÁ[PÒ 

©ØÖ® ö£õ¸mPøÍ²® Aøh¯õÍ® 

Põs£øu AøÁ \õzv¯©õUSQßÓÚ. 

GkzxUPõmhõP, •Ê&CønUP¨£mh 

AkUSPÐUS ©õÓõP, J¸ £h® •ÊÁx®  

÷£mhºß&PshÔuÀ Ái¨£õßPøÍ 

«sk® £¯ß£kzxÁuß ‰»®, 

©õØÔ¯ø©US® AkUSPÒ, OCR 

Aø©¨¤ß ]UPø»U SøÓUQßÓÚ.
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RNN (Recurrent Neural Network)

 Akzu£i¯õP RNNPøÍ¨ £¯ß£kzv 

£õzvµ[PÎß EÓÄPøÍz wº©õÛUP  

÷Ásk®. öÁÆ÷ÁÖ }Í[PøÍU öPõsh 

EÒÏkPÎß Á›ø\PøÍa ö\¯»õUS® 

÷£õx, AzuøP¯ ÷£a_ A[RPõµ® 

AÀ»x Pmhø©UP¨£hõu Eøµ (G.Põ., 

OCRUPõÚ øPö¯Êzx A[RPõµ®), 

«sk® «sk® Á¸® ö|möÁõºUSPÒ 

]Ó¢x ÂÍ[SQßÓÚ. ©øÓ¢x Á¸® 

\õ#Äa ]UPø»¨ ÷£õUP, }sh SÖQ¯ 

Põ» {øÚÁP® (LSTM) ö\ÀPÒ AiUPi 

£¯ß£kzu¨£kQßÓÚ.

GÎ¯ ©ØÖ® ÷|µõÚ ÁøÍÄ Eøµ 

ÁøP¨£õmiØPõÚ RTSBA •øÓ

 uªÌ Eøµø¯ A[RP›UP C¢u B#ÂÀ  

£¯ß£kzu¨£k® £›¢xøµUP¨£mh 

RTSBA ©õv›, R÷Ç EÒÍ £hzvÀ  

]zu›UP¨£mkÒÍx. Eøµ PõQuzvÀ  

÷£ÚõÁõÀ GÊu¨£mk, BL¨ø»ÛÀ 

SÔ¨¦ Gk¨£x ©ØÖ® Cøn¯ Buõµ[PÒ  

Em£h £» Buõµ[PÎÀ C¸¢x 

÷\P›UP¨£kQÓx. RTSBA ¤›Ä Cµsk 

uÛzuÛ £iPÒ ‰»® uªÌU øPö¯Êzx 

A[RPõµzvß ]µ©zøuU SøÓUQÓx. 

ö|möÁõºU •UQ¯©õÚ TÖPÎÀ 

PÁÚ® ö\¾zxÁuõÀ ©ØÖ® •UQ¯©ØÓ 

ö£õ¸mPøÍ¨ ¦ÓUPo¨£uõÀ, Cµsk& {ø» 

Cøh³Ö Pmhø©¨£õÚx Eøµø¯ 

xÀ¼¯©õP¨ ¤›UQÓx. ÷©¾®, 

xÀ¼¯©õÚ ©ØÖ® Â›ÁõÚ ¤›Ä 

ÂøÍÄPÐUS® JØøÓ&{ø» Aø©¨¦PÐUS® 

Cøh÷¯ J¸ J¨¥k ö\#¯¨£kQÓx. 

RTSBA GÊzxUPÎß ÁøÍÄPøÍ ªPÄ® 

\›¯õPU Pozx, JÆöÁõ¸ Pmhzv¾® 

£» ÁøP¯õÚ |µ®¤¯À ö|möÁõºUS-

PøÍ¨ £¯ß£kzxÁuß ‰»® ]UPø»U 

SøÓUQÓx. RTSBA Cµsk Pmh[PÍõP¨  

¤›UP¨£mkÒÍx: SÔ¯õUQ ©ØÖ® 

SÔÂ»UQ, Cøh°À PÁÚ® 

Cøh÷ÁøÍ. PÁÚz öuõSv NL ©ØÖ® 

AG öuõSvPÐhß J¸[QønUP¨£mkÒÍx,  

Cx CNN CÀ EÒÍ Cøh³Öa  

]UPÀPøÍ \©õÎUQÓx.

 

 SÔ¯õUQU Pmh©õÚx PßÁÀ³åß 

÷»¯ºPÒ ©ØÖ® ÷©Uì §À ÷»¯ºPøÍU 

öPõskÒÍx, AøÁ £h[PÎß  

EÒÍhUPzøu¨ ö£ÖQßÓÚ. PßÁÀ³åß  

AkUSPÒ £h A®\[PøÍ¨ ¤iUQßÓÚ, 

Aøuz öuõhº¢x A®\ AÍÄ¸UPøÍ 

}ºzx¨÷£õPa ö\#¯ RELU ©ØÖ® 

AvP£m\U SÍ[PÒ. A®\® CÇ¨¦  

©ØÖ® £oa_ø©¨ ¤µa\øÚPøÍa \©õÎUP, 

SÔ¯õUQU PmhzvÀ _¸UP® ©ØÖ® 

yskuÀ öuõSvPÒ AÔ•P¨£kzu¨£kQßÓÚ. 

Cµsk ©i¨¦ AkUSPÐUS¨ ¤ÓS, 

£h® ¤øn¯zvÀ ~øÇQÓx; Cµsk 

÷\ÚÀ ¤›¨¦ £¯ß£kzu¨£kQÓx. J¸ 

RÌ&©õv› ö\¯À•øÓ¨ £hzøu EÒÏmk  

£hzvß A÷u AÍøÁ E¸ÁõUSQÓx. 

©õv›¯õÚx Â›ÁõÚ £h¨ £s¦PøÍU 

PØÖUöPõÒQÓx, ÷©¾® A¨\õ®¨¼[ 

ö\¯À•øÓø¯¨ £¯ß£kzv¨ £hzvß 

AÍÄ AvP›UQÓx.

 A®\ Áøµ£h® i÷Põhº Pmh 

EÒÏmk¨ £hzøu¨ ÷£õßÓ AÍÂØS 

\›ö\#¯¨£mhx. i÷Põhº Pmh® 

|õßS A¨\õ®¼[ öuõSvPøÍU 

öPõskÒÍx. JÆöÁõ¸ ©õv›z 

öuõSv²® Cµsk ©i¨¦ AkUSPøÍ²® 

J¸ RELU AkUSPøÍ²® öPõskÒÍx. 
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SÔ¯õUQU PmhzvÀ EÒÏmkz uPÁ¼ß  

AÍÄ SøÓQÓx ©ØÖ® SÔÂ»UQU PmhzvÀ 

AvP›UQÓx. EÒÏk _¸UP¨£mk, 

Cøh³Ö HØ£mhõÀ ]» £s¦UTÖPÒ 

AÝ¨£¨£k®. Cøh³Öa ]UPÀPøÍa 

\©õÎUP, EÒÏk CÇ¨ø£U SøÓUP 

Cµsk&{ø»z öuõSv E¸ÁõUP¨£mkÒÍx.

 £h® a & b CÀ, NL öuõSv A®\ 

Áøµ£h® SÔ¨¤h¨£kQÓx; ©ØÖ® 

•øÓ÷¯ ö£¸UPÀ ©ØÖ® Tmhø» 

]zu›UPÄ®. JÆöÁõ¸ Á›ø\°¾®, 

\©ß£õk (1) CÀ ÂÁ›UP¨£mkÒÍ£i, 

JÆöÁõ¸ öuõSv°¾® ö©ßø©¯õÚ 

AvP£m\ ö\¯À£õk ö\#¯¨£kQÓx.

Ci = Wzbi + ai   --------> 1

 Wz Bµ®£ Gøh ©v¨¦PøÍU 

SÔUQÓx; ai Gß£x Gg]¯ uP-

Á¾UPõÚx; bi Gß£x Jzu AÍÄ uP-

Á¾UPõÚx; ©ØÖ® ci Gß£x öuõSv 

©v¨¤ØPõÚx. GßGÀ ©ØÖ® Hâ 

¤ÍõUSPøÍ¨ £¯ß£kzv Cøh³Ö 

¤µa]øÚ wºUP¨£kQÓx.

£›÷\õuøÚ ©ØÖ® •iÄ

 iâmhÀ øµmi[ ÷£m&øP¯õÀ 

GÊu¨£mh (DWP&H) uµÄzöuõS¨¦ 

÷h¨ö»m ©õv› Gs Wacom CTL&672/

K0&CX I¨ £¯ß£kzv E¸ÁõUP¨£mhx, 

Cx Bßø»ß ©ØÖ® BL¨ø»ß 

£¯ß£õmiØPõÚ QµõL¤U ÷h¨ö»m  

BS®. AÊzu® EnºvÓß ÷£ÚõÄhß 

iâmhÀ ÷£iÀ GÊx®÷£õx Eøµ 

uµÄz öuõS¨¦PÒ _ØÖ¨¦Ó ÂÍUSPÎÀ 

÷\P›UP¨£mhÚ. v.iL¨ £h ÁiÁzvÀ, 

ö©õzu® 251 GÊzuõÍº ©õv›PÒ 

ö£Ó¨£mhÚ. 10 •uÀ 18 Á¯xUSm£mh 

SÇ¢øuPÒ •uÀ 19 ©ØÖ® 59 

Á¯xUSm£mh ö£›¯ÁºPÒ ©ØÖ® 60 

•uÀ 75 Á¯xUSm£mh‰zu BsPÒ 

©ØÖ® ö£sPÒ BQ÷¯õº Eøµ¨ 

£h[PÎß Ai¨£øh°À SÊÁõP  EÒÍÚº. 

JÆöÁõ¸ ÁS¨¤¾®, 92 X 133 GÊzx 

AÍÄ öPõsh 550 ©õv›PÒ C¸¢uÚ,  

÷©¾® J¸ ]Ô¯ \uÃu® 10 Áøµ 

£[PÎzux. ©ÖAÍÂh¨£mh £h[PÒ 

£UPÁõmiÀ 50US 50 ¤U\ÀPÒ }Í©õP 

C¸US®. £hzøu C¯À£õUP, C¢u¨ 

£h[PÎÀ EÒÍ JÆöÁõ¸ Q÷µì÷PÀ 

¤U\À ©v¨¦® 0, 1 Áµ®¤¼¸¢x -1, 1  

Áµ®¤ØS ©õØÓ¨£kQÓx. B#ÄPÎÀ, 

0.0001 PØÓÀ ÂQu® öPõsh Bh®  

B¨iø©\º £¯ß£kzu¨£mhx. ö|möÁõºU 

50 \Põ¨u[PÎÀ 64 öuõSv AÍÄPÐhß 

£°Ø]¯ÎUP¨£mkÒÍx. •ßö©õÈ¯¨£mh 

©ØÖ® RTSBA ¤ßÁ¸® AÍÃkPÎß 

Ai¨£øh°À ©v¨¤h¨£kQÓx : uªÈÀ 

øP¯õÀ GÊu¨£mh ÁõºzøuPÐUPõÚ 

“xÀ¼¯®,” “xÀ¼¯®,’’ “ŸPõÀ,” ©ØÖ® “F1 

©v¨ö£s”.

 uªÈÀ C÷u÷£õßÓ ©ØÓ GÊzxUPÒ 

}¹ØÖPÒ, RÌ ÁøÍÄ ©ØÖ® Ámh®, 

{ØS® ÷Põk, QøhU ÷Põk, Á»x, Chx, 

Ámh®, ÷©À, RÌ, ¦ÒÎ, ÷PÒÂUSÔ, 

\õ#¢u ÷Põk ©ØÖ® {ßÖ, Qøh ©ØÖ® 

{ØS® ÷Põk. GÊzxUPÎÀ ÷©õvµ[PÒ 

C¸¨£uõÀ, •ß¦ TÓ¨£mh £UPÁõu® 

Cøh÷¯ ÁøÍÄPøÍ ÷ÁÖ£kzxÁx  

\Áõ»õÚx.

 uªÌ øP¯õÀ GÊu¨£mh Áõºzøu 

A[RPõµ® CNN I¨ £¯ß£kzv 

ö\#¯¨£kQÓx. Cx CNN ©ØÖ® 
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©õØÔ¯ø©UP¨£mh ©Ài&ì÷PÀ  

ö\Uö©ß÷håß ö|möÁõºU (MMU 
& SNet) Ehß J¨¤k®÷£õx •ßö©õÈ¯¨£mh  

RTSBA Cß •iÄPøÍU PõmkQÓx. 

•uÀ Áõºzøu°À EÒÍ CµshõÁx 

GÊzx “O” ÄUS¨ £v»õP “K” GßÖ 

xÀ¼¯©õPU PoUP¨£mkÒÍx, ÷©¾® 

C¢u Áõºzøu°ß ö£õ¸Ò ©õØÓ¨£mhx.  

CµshõÁx Áõºzøu°ß CµshõÁx  

GÊzx “Ó” Gß£øu Âh “|” GßÖ 

uÁÓõP¨ ¦›¢xöPõÒÍ¨£kQÓx. •uÀ 

GÊzx ‰ßÓõÁx Áõºzøuø¯ “`” 
Gß£øuÂh “B” GßÖ uÁÓõPU PozxÒÍx. 

uªÌ ö©õÈ°ß vÓ¢u&ÁøÍÄ ©ØÖ® 

‰i¯&ÁøÍÄ GÊzxUPÎß ö\¯ÀvÓß 

AÍÃkPÒ C[÷P _¸UP¨£mkÒÍÚ.

Result Comparison CNN, MMU-SNet, and RTSBA

 

•iÄ ©ØÖ® GvºPõ» ÷Áø»

 iâmhÀ øµmi[ ÷£m 

Ai¨£øh°»õÚ øP¯õÀ GÊu¨£mh 

GÊzxUPøÍ Aøh¯õÍ® PõquÀ, 

ÁøP¨£kzxuÀ ©ØÖ® ö\õÀ A[RPõµ® 

BQ¯ÁØÔØS, RTSBA £›¢xøµUP¨£kQÓx. 

£›¢xøµUP¨£mh RTSBA •øÓ¯õÚx, 

÷£Úõ AÊzu®, ÷£Úõ {ø», GÊx® 

£õo°À EÒÍ ÷ÁÖ£õkPÒ, öÁÆ÷ÁÖ  

AÍÄPÎÀ GÊzxUPÐUS Cøh÷¯ 

EÒÍ CøhöÁÎPÒ, GÊzxUPÎÀ 

÷uøÁ¯ØÓ ÁøÍÄPÒ, GÎ¯ ÁøÍÄPÒ, 

GÎ¯ ÁøÍÄPÒ, ÷|º÷PõkPÒ 

BQ¯ÁØÓõÀ HØ£k® øP¯õÀ 

GÊu¨£mh GÊzx ©õØÓ[PøÍU 

PshÔ¯¨ £¯ß£kQÓx. vÓ¢u 

ÁøÍÄPÒ ©ØÖ® ‰i¯ ÁøÍÄPÒ.

 £›¢xøµUP¨£mh RTSBA •øÓPÒ 

£õµ®£›¯ AÀPõ›u®PÐhß J¨¤k® 

÷£õx, ÷uõµõ¯©õP 98.7% Eøµ 

Po¨¦z xÀ¼¯zøuU öPõskÒÍÚ. 

RTSBA AqS•øÓ¯õÚx LSTM, Inception-v3, 
RNN, CNN, 2C2S ©ØÖ® MMU-SNet ÷£õßÓ 

£» |µ®¤¯À ö|möÁõºU ÁiÁø©¨¦PÐhß  

J¨¤h¨£kQÓx. ©ø»¯õÍ® ©ØÖ® 

öu¾[S EÒÎmh ¤Ó C¢v¯ ö©õÈPÎÀ  

iâmhÀ øµmi[ ÷£iÀ C¸¢x Eøµ 

A[RPõµzvØS C¢u AqS•øÓ 

£¯ß£kzu¨£h»õ®.
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