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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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SALOLILIGT F5HM6VS &emDEHH T 6.
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RNN (Recurrent Neural Network)

(PSS WITEH RNN&emarLs LieTL(hs55)
uTGomseflesr 2 paysenars Siomeflss
Gouasar(pib. GleueuGoumy Hermisenard Ol messr_
2 eraf(psafler euflengsemerd QFwIVTSGLD
Curg, AssdIw Cuds:  ABGHTILD
QIDNVG SL_L_GOLDSGSLILIL_TSH 2 60T (6I.5&IT.,
OCR&sTar  &OWpSsH — ABSSHTILD),
Lesor(pth LBewsT(HLD eu(hLd QL QeurTrid:@seir
Foba NTHGHGTOT. LDEDBHEH @IIHLD
FTLIYF FEHemevLs CLiTss, Hewr_ &Gm&Fhu
FTV Blenereusb (LSTM) QFevs6lr 2yig doLg
LweTL(hd S LI (HF T 6.

etaflis  mmd Cpymer eaiemere) 2 e
GQUGMSLILITL” 19 M&TeT RTSBA (Lpewmm

S 2 e AmEsMEs Qbs gy uiaie
LweTLRSSLILBLD  uflbgiewTdsi L
RTSBA g, &Gp oerer LL_SFed
FEsMeGSLILIL (HeTang). 2T FTHB5F60
Guesrmeured  eTps L’ (5, YooLlienevenfleh
GOILIL) T(HLILIZ) LDMILD Q)GOEITILI YBTTTRISET
o1 e Yysromsafled)  @)mba
Ceraflaasi®@Fng. RTSBA flay @)ues(h
Sefisgel] Ly &6 apad SLOLDE esOILILpsS)
BGHTITSST FTnsensd GHODSFDI.
QpL Qeurrid  wpSSwWoTesT  FamiFHerticy
HeuarLb OFe$3IaU%Te) LoHMILD (LPSHSILDHD
OuimpL_semaerLi LndaeniLiLigme), @)reim(h- Hlenev
@ev S _eOLILITEE 2 eTenwl
A3 ETR
glvewiomesr  wmmd  elfleurer  Lfley
ANMaTeYFEHEGLD RHEM-HIENG HELDLILE@RHSLD
@ev_Cuw g Uil QFcnuliLGE ).

GrogyiLb,

SIGVNLILDTHL

RTSBA 6T(Lp& 55566 aUenaTesenar %@ LD
Filwnss sefldsl, eaOeumh s L_5F b
ue euewswimes prbLiwey QpL Geuridg
FEGITLI LILIGHTLI(HSSIUSET eLPGULD FdHemeavds
GOMEFDS. RTSBA Queer(h) SL L misarTaL
flésiu (Rererg::  GOwTES LoD
@Pailevd), @emr_ulled

H@UGHTLD

Qen_Couemar. seuesid Glam@% NL o)mjLb
AG QBTES%@EhL_6tT G(BBFememsaLILL (HaTerg),
Qa1 CNN @)eb
FEFHOFHT FLOTANSEIDI).

26T @ewL_wymF

uuuuuuuu

GOIWITSFS FL L _LDTETS| SHT6UG)L@HGIT
Cavwiriger mmyLd Goden Lyeh Cevwrsenars
Q& resst(peiTang, (e uiL_miserflesr
2 GiraTL_SasmzLl UGG, HeeueyauciT
SIDSGFHET LI YLDFBISMGTL LI SFGT)6T,
S5 QBT ThE IIDF HTeY(HSHEGT
bridgiGurssd Qi  $2.008 LMD
APFUL_FE  GaTEIG6T. LDFD  @pLiy
womih UelldgFemiLs LyFFamearsmend FLomatlss,
GPWTEHSG HL 1L 5560 F(HdHHLD LOHMILD
gramhse) OgrgHser yfpsliLBssiLBGame.
Quan®) wyliy AGSSS@SGL LIDG,
uL_tb evenniudGled mewpFE S @)Tessi(h)
Gaerev LIy LweTLGSSLILBFDS!. G
SLp-LomG)f] QFwepedmLs LIL_Sens 2 airafL” (B
uL $Ger H4G% Yareweu 2 (HUTHGH DS
wr&lwimerg) edfleumeer LiL_L'I LIGRTL|Se»arTd:
sOMIGOsTeTEDS, Gogytb LIFTLbLIGIB
QFwedpemmenwits LGTLIBHSFIT LiL_&S)65r
QaT6y G TSI

b euewgLi b 19 BTt LI
2 arafl_ (P LL_senalt Gumesin Jerailn

FflQeinucti’ L g. 19Csmi &L 1b
BTGTSH  LIFTLDGOES Qs T&SHMmard
Qsrespererg.  galeurm  wTHS

Qsr@ud @ram) iyl AGSGsMaTLLD
®@(H RELU i(hd@semanu)ib O\srer(herens).
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X Ve §s 588 oylals

GOWTEFS FLU 1L 556 o arafl’ (Bd saeueder
IeTa] GODHNF O GBlelesEd S 1556
2FF MG DS  26ral(l)  &BIHLILL (),
@evL ) ML L T6) F6v LIGHTL S 1)d6iT
gy, @ewL_wmiF FéseHemand
Fmeflds, o eral() @QUoLienid GHemmds
@Quan(h-Blevevs COFTEH 2 (HaurdsliLL (Rarerg).

UL b a &b @, NL Q5155 IybF
auenguL b GBI _Liu@Fms);  HmDb
poanCu QuUBEH® DI Fnl’ L W6V
Fopsflssab. geaiGeuTm euflensuieLb,
Fweturlh (1) @ aleufldasli (HerarLig,
a0t OFTESuled GLoeirenLowITesT
GHLLF QFwevm®h QFinuiGSns).

Ci=Wzbi+ai -------—- > 1
Wz bl eTedl_ LG IL|HHETS;
GUISFDL; ai  eTeTLIE  GTEHFIW  HF

QURISHHTGTG; bi GIGTLIGI G5H% M6 S
UIGHTETHI; LOMMILD ci eTeTLIG OBHTBHS)
SIDF TG,  eTedTeTe  LOMMID 6T
Yerrg@asemarts LweT(H%%) @)ewL_uymy
LrdFener SidslibS D).

ufiGFmgemasr LOHMILD (LI &Y

9ol & ewpLligm Gl -ewFuimed
eTpsLI’ L (DWP&H) Sreys05Ta@Liy
GL_iQ@Qevr” om@if]l erevsr Wacom CTL&672/
KO&CX @it LweiLi(RéS) 2 (heurdsLi’ L g,
Qi
vwestm g m&mar  Ggmoorild  Gr_riGlev
UG LD. I(LpFHSLb 2 ewstTGmetr GLiesTayL et
9ol 6v Guuged erpsbCLmg 2 e

YGTEMGVGT  LOMMILD  YooLIGHEVGHT

srays Qsraliyser s&pmiliyn alardgsefls
CaaMdsiiu L 6. B.1goolt LIL_ ULy aUSHS)6D,
Qurssb 251 erupdsmart THfse6T
Qupli’ L_er. 10 (pFe 18 uLGISSL LI L
GLBE@SSHT  LpSD 19
oGl L Quflweurser wdmib 60
WSO 75 QIUGISGL LIL L PSHS YGTSH6T
womib  Quessser  YHCwimt 2 engL

womib 59

uL_migefler g e _ulle) Gupaurs o erarat.
@aOeuT(h auGLieib, 92 X 133 e1(psa)
ey Q&messi_ 550 LTGfs6r @) b6,
Goguib ey Fw  Fzaisb 10 eueny
UBIFefSsg). NIETeil LI L LI BIFeT
LGSAUTL 196D 505@& 50 LINGFVSH6T HarTLoms
QpF@Lb. LL_SHF QuvLITES, QL
uL_misafley 2 erer geileuTn HGrenGsed
L6F6v Giyd 0, 1 eugiblel(mbas -1, 1
ugbiing wmmliLG&ng). yuieysefley,
0.0001 sMwed @IFHD Omevr_ L b
g ewngm LweTURSSILL L g Qb Qeurid
50 FaMLigmsele) 64 OFTEHE IyaTesHEHL 60T
vulnGwelssli Berargy. wparOmwi L
wmmtb  RTSBA  L9esreuhLd — arai(pserisr
EATIR)

GSWITG) GILHPSLILIL L GUITITS 0SS G/ TGO

Qg e wied G _Lu@Eng

“glevedlwiLd,” “gevedlwib,” “fHmev,” LommiLb “F1
GG L.

sfled @QCHCLmedIm LoH 6T(LpSSISHET
BepMIS6eT, SLp euenarey LoHMLD UL’ L Lb,
B Ca1(®), Gevr_& Cx1(h), euewsl, QL g,
oL’ L_tb, Groed, &Lp, yeirad), Caeirals@),
Fmiipg CHm(y) LmmiLb Blesrm), Fewr_ oMymyLb
BIn@Ld CHr(). e1psgishsafley GLomGgmiser
@)BLILISTED, (LPGITL] FnMLILIL L LI&EB6UTHLD
@ew_Guwr  cuewereysemer  GoumiLi(pdgiaug
FOUTQTGTS].

SLOLD MHWITE) GTAPSLILIL L QUTTTSEnS
CNN @it vweru(hs9)
QFiiu®Sng.  @a  CNN  ommjLb

QIBISHTTLD

56 u&sb

http://www.shanlaxjournals.com



SHANLAX 3232
International Journal of Tamil Research ..

Lo6vLg -6 BGHe6D
QF&0eTGL_ayer QL OeuTid (MMU
& SNet) 21657 @UIIRDCLImg pesT@omSuscin 1
RTSBA Qe (pigaysemars &1L (HSmg).
PHD uTidensuiled 2 6rar (Q)Tessr_maig)
eTpSEl “0” ayFGL LUFTE “K” eTedrmy
FIVNWLDTEHS  FeldbasLiL (hererg), GLogyib

LTHIGHLOGHLIIL 1

@5 eurrigenguliler GLimer THDLILIL L F).
Q@uesTL_meug) uTIidemBUilesr @)Teur_meugy)
GTPSHI “M” eTedTLIeNS il “B”  GTeImy
sl LfbgOsTerer ILBhS S (LpSH6e)
GTPSS] PRI UTTHSEI  “E”
TGTLINSAIL_ “ 9’ GTGIT SAUDTHE Haw|SF6TeNS).
sLOp Qomflullesr Fmpbs-euenarey LoHMILD
ApLY WI-eUGnaTaY GT(LpdGIdaatier OFLIeVGmesr
SarafbFer @QmGs FhSHLILIL (HeTerest.

Result Comparimnm(m?lﬁN, MMU-SNet, and RTSBA

iparison CNN. MMU-SNet. and RTSBA.
o

Corret word v

Eelc Ede - R P
U % gl [ o] PP s pee % 5 <

Wp1g-ay HMILD eTHrisTev Cavenev
1R VRO I 1g MBI
QLY LILIGHL_USGUTET GHHUITED GTLPHLILIL L

Gui
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HEVoTL_ Ly LwGTLI(REMS). Smips

QUGMGTRYSHGIT LDMMILD PLPLY ILI GUGHGEITGYFHGIT.

uflbgiengssi’ L. RTSBA (LpewmEH6ir
umgbufli & igLbsenL_er gLl(GLD
98.7%
FeillILg He0elliidensd O\Fmeus(ReiTemer.
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v pribiwed QB Oaurid auig euenLDLIL|s @6
UGS DG  emewITard  LoHMILD
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198l 1 _6b emgr1gmr Griged @) mbHs 2 er
QBESTISEDG GBS ABSLDD

LiweTLI(h$SLILIL_GVTLD.
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