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JAKKAPHAN  WHASPHUTTISIT : OPTIMIZATION OF INDEXING ON DOCUMENT
BOXES WITH HANDWRITING RECOGNITION TECHNIQUES. ADVISOR : DR. SAPRANGSIT
MRUETUSATORN, 105 PP.

The objectives of this research are as follows, 1) To create a prototype for
developing programs that can reduce the process of recording handwritten
information on a document box. 2) To be able to convert handwritten information
on the document box to be at least 80% of accuracy. 3) To reduce the time spent in
the index data recording process to 30% of the original process. This framework is
divided into 8 steps. The first step learns about the principles of document storage
management in a box. The second step study research related to Optical Character
Recognition principles. The third step study how to develop a prototype program.
The fourth step is planning and prototype design. The fifth step creates prototypes of
the image processing section, Text image data library, Recognition and interpretation
for developing programs. The sixth step tests the prototype. The seventh step is
analysis, evaluation and summarize the result of this research. The last step prepares
the report and presentation.

This framework is divided into 2 sections, 1) Training data section, 2) Testing
data section. The result of the assessment of the handwritten data on the document

box is 87.30% of accuracy.
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1.4.2 Anwinuidefiiedesiundnns OCR (Optical Character Recognition)
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AseTifetostundnns Handwriting Recognition Tunnsuszaananinein
m3deusheaneiielfegluguuuusisnusildnuuuneufiomes Ilnddeinuanléing
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Fuauszwininisuldlsunazdalaunsulusieatunuiuey fianuusiug 63.87% wagis
wanszviansuslsusazdalaunsalusonduuuass fannuudug 71.22% asfiuld
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. . . a ° a | v I~ | | =
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[ 1 L = Y o1 1 o v 1 [ a .
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Ay Gray Scale Image Tudunoutiazld Low-Pass Wiener Filter titoUSuusanm
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a3 szvhnsidneenly wdwhnsulasawlilu Binary Image ndwwintusuneu
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Marathi Script

V. S. Tapkir
and S. D.
Shelke [5]

International
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& Engineering
Research Volume
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1. 14 Algorithm Projection
profiles

2. Features Extraction
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4. Projection Histogram
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5. Euclidean Distance
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4. Canny Edge
5. Shirk & Swell Filter
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? Journal MUY wannsnld S -
6 Odia Characters M. Nayak and | International OCR: awile 14 Training Procedure dwsu | 1. 100% v
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Training Tesseract Computer Jauszansnn: 14 Fumeusai] Odia U
OCR Engine Applications (0975 Tesseract OCR 1. Prepare Training Data 10pt 12pt
- 8887) Engine L‘ﬁlaifﬁﬁ Image 16pt
fonys 2. Prepare Box File 2. 98% @MU
International 3. Training the box file findnws Utkal
Conference in 4. Compute the Character @nsvnaed
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Internet File wWhlUluenans
Technology 6. Clustering Odia)
(ICDCIT-2014) 7. Prepare Dictionary
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Tesseract ﬂzﬁﬁ?ﬁ";é’mﬁﬁ
mviualiuga)
7 A Binarization R. K. Bawa Signal & Image OCR: ffiu 1. Edge Detection N/A v
Technique For and G. K. Processing: An N9 Devanagari 2. Morphological Dilation
Extraction Of Sethi [7] International Yauseansam: 14 3. Wiener Filter (Low-Pass)
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Devanagari Document | Patwal [10] Computer & Devanagari Latin & Latin
Image for OCR Organization Tausgandann: wiu =99.35%
Trends — Volume 6 | n13%1 Pre-Processing Latin &
Number 1 - Mar (Binarization, Dilation Devanagri =
2014 and Erosion, Skew 0.65%
Correction) figufiae
YN9annLefIoNYs LoNENs
feglugunmesnin Devanagri
Script
Devanagri &
Devanagri =
99.80%
Devanagri &

Latin = 0.65%




AN5197 2.1 Wlsuiguanuddentavinnisane (i)

e - - ~ @
. 4 s . Y Conference or InguszasAvas wallause . Il .
afu Bas (lne) 504 (Jange) fideu . Y s AUKIUEI g 2 2
Journal NUIY wannsLY B I
11| msiddnus Thai Character Anshu OCR: an8ile 1. wallasiagnle 8 ia (Octet 91% v 4
amwlveNidousie Recognition of of9Alanm w1 e Chain Code)
anediolunuuesy Handwritten in Forms | [11] Tauszansnn: 91 2. wadia Divide and Conquer

Joyaaneiennnis
nsenuwuulesy lagly
YANTWUITZAU
YoAU YNUVBUAN
YaeusaziIEnYsLilD
YuURIIsaSnYs
uanunwSeuiisuiu

AsiEgnlY 8 Vie




20

Adildsunnmsfinuenifeiiieates ausathdsdildnuiaderuastosiin
weonuUUMIMAsesTeNuiitiaus Tnsthdeyadowag dil

1. mawieudeya Training Data Lileldaisisnusdunuuuadeulidmsuns
1 Pattern Matching

2. N5 Pre-Processing  waHls Testing Data fisdunounisvi Binarization,
Features Extraction wag Segmentation

3. M99 Processing 1ngA5 Pattern Matching s¥1319taya Training Data fiu
Testing Data

4. $nszurummihanusazisnisliinsedle Tesseract OCR Wwntelunszuiy
nsvhanliUsEAnBa A A Biugnng

5. finseanuuuMsMAaesiiil Training Data S18nsmAnsinldUszdanegly
foyadn ilowhsnuiitnaueiidunuiinuameedoyafiiumaaswuanudoys
aeiiosdnysvesuitinuiviinindousgdulsriuasiiddnidng Tuudazndos us
nidvdnlngasiunsausuunnuuusnusiitiiielfulatesnundusisnyudassa
Foilfuiiiauensgeiiiudoaumigiuiisnoonuuunismaseie fgailiiiuinny

R RO G R RE AR RER

2.2 Nuneatanuinuidey
2.2.1 UAVDINN

ey [12] wnedis suamdldannnisaienmanadesaienin lidnay

aa v ]

WUNISAI8NINAIENADIHEUNT 918N INAIENEDIRINA LAZAILITAUININAIYUIRUNNATD
Wnldanuluguuuulnd Tnenmanesendesiiduansatmuvasdulidnmadsialdlog

ldinSesaunuiues ienazanansalngawitlaluvinnisussananan nluguiuusing

Y o

ldn1nanefdaszgnirunldlunisarurmnisnisaiisuuudiasanig

A a

LSUAAAVTEARTINIANAMENT YiTliansadnduasevldiauinsauga Taeialy

AR AANLTALUIUTZANLA Fradl

LY [

@ (Color Image) Taeynlunniana aziiuavesnnadanduuSune
NS LALLARZIATBIFUAMNATLNTUNUNMEAININNTIMTIA 10U WUUT1ABE RGB 22l
ANANUINYDIELAT (R:Red) @87 (G:Green) wazdu kU (B:Blue) waunuludnsidIun

wansineiuiteysenaufiuduguam 1 U
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= = Ao v & a ¢
AMNENN (Grayscale  Image) W UUNWNUAIAIULULLTUUSUNUEANAS
YNATAILNIN “AMARE” AININUANT LARINNNITANNUAR AN UANULTULAIUDILARY

a o

=] & « ) g ‘n o« = LY =]
"Qﬂﬂ']WI@EJ ﬂﬂqjﬁ]zgﬂ%wu@jﬂ 2557 agd araganwnunigal “0 IuﬁUﬂJSW igm'USUENI‘V]'Uﬁ

Y

o

LTUTUITOE ) INAVIIUDIEA
o . [d aa o a 1 N 1 A g

AMMY1IA (Binary Image) WuAmAITiai usiazaanmaunsadiamduly

TATaUA 2 A1 AD ANET1ILNUAT MY “17 WAZANEATLVIUAIAIY “0” UNASHIINIT “AN

@095¥U” (Bi-level) N9 (Black-and-white) #sannlululasy (Monochrome)

2.2.2 fnwga (Pixel)

finwa (Pixel) [12] 3agann Wumidianamunesnain iniaes (Picture)
w3agUAINLALA1I1 Blaluud (Element) wanefis dun3eedAusznau Unfkdanin 1 am
sgdsznouefinwaldusauunndsiinuvuuiuresfinwaniefisonitanuaziden
waneneiuly finwasglddmsunisvenauaudfvazraiuazidenvesnIn QUNTILEAING

Aa o a

A Ingnmiiduinwaunagiiauazdengs agleuuanduiuainiyaludnuee

WIUAUAMKUIAY (X X Y) U YUIAMINauanINanIn 1024 x 768 inlga 3eidnuiu

finawiniu 786,432 finkea Wudu fagun 2.1

SUN 2.1 finwavun 1x1

aa o

lasaasanaluveagunnddva amnsfinaneeuimeinsenminuuy

)=

(Bitmap)  dzuanudunsdmdsudnFavesfinganiogadnatas gaassoilioai waz
AU VB IUAREINYAILLANATUA N TEUUVIN NG BITIWIUATNWANA1ITUIZYNUNY
mefinia Faztiuegivinuiudndeniniga lnenn 1 dnsefiniga e inwausaznd

U

J 1w a a [d R [ | a = a O £ °
ALNINU 1 U WﬂL%ﬁﬁ?ﬂﬂiﬂL‘quLﬂVNﬂ’W 0 L‘UUWWILLaGNO\‘I‘WﬂL‘(Jﬁuu%Jﬂ'J’]iJL‘UiJLLaQW]ZjG]
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wiefisendvnuiin viser 1 Juruansdsinwatuiinnuiduwasganviseiduiuaing fe

Ul 2.2

SUN 2.2 inwanungeglugamn

[

Weonmiinsiiusuiudiuses s waazinaviiuandu 2 Wa wu A 1

a oA IS = o = Aa a a N Y A I ¥ v 1 =
URRBNALYA gl 2 @ (V173911) KI0NINNN 2 UM zd 4 dlvden WJusu fegreduaznis

o a

o o =] a ! a ISP (% 8 =) A =
AWINUDITIIUEYRININ 8 Tnsiafiniea dAwindu 2° wse 256 & Fer1asisui 0 Tuaud
255 f1 0 aziluiinanlnuduiasngn ((udin) waze 255 Wuiinwailnnuduwa

g9an (Awaing)

2.2.3 nnsusgananan I (Digital Image Processing)

nsUszanananm [12) axtdunisdanisfufinimavesnmduns titelule
ameiwanaufiazinn mildluusuudsliansaldnuldluduneusoly Bansdaginis
Uszanananwaziivainuansds BnsdianistuineadeifunssuiunisUssananatudu
(Pre-Processing)  og1awdls Tiiiuvieanauainswesnin Insagsinsulasiinisausaz
finwavesnmdunairfufinwaiaenndosfuvesnnerdna dsiioindunszuiunmsiie
Usuugsnanneanm ieviliseazidenludndveadulidaaulunmiuatu awisa
woadiulddnauiy

nsUszanananwiivinlinesfiumesanansaiiningluniwld wdalddu 2
sediu In nsUszanananmlusedus (Low-Level Image Processing) kazn15Ussuiana
Amluseauas (High-Level Image Processing)

msﬂizmawamwiuszﬁuﬁﬂ (Low-Level Image Processing) Junsusvanana

Weilauiieunvun lngn1suszuianagzlimnnigaesqanIn oM smamLUsme 1
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1%

a5UNeTaNaYRITUNIN wartdILUsaee wiandulUlglutunounisuszaiananinlu

Y Y

sefugasiely fegsvesnisuszmnananmluszdudi 1Wu nsUsEanananImiou (Pre-
Processing) #ensiindayanaisumiu nsvveunmsitevildnindauaudatu Hudy

nsUszananan wluseAuas (High-Level Image Processing) un1suina
vieteyatilanisuszanananmlusefumuyszananaiiielineuiiamesannsaiinuas

lanmla Tngasuandlusuresdydnuaiviedenuingeglunmn

2.2.4 Binarization

o Y

Tuunlsiguy (Binarization) [12] W3aN137N M1 2 seau Wunsuuas

'
Y

Foyanmauvilndudinudnhamdmuinlidunmenmadesgaiuauainadies
uA 0 iU 1 whitudaFendn mluund Tnsordegamsaleadinnistmunssdurvies &
aunsil 2.1 iletelinmsinsizinmuaznisduandululsig
aunnsi 2.1 aunsluwnlsiedu
1=>fxy) =T
g (xy) =
0=>fxy)<T
Wefi fixy) A0 ANSTAUWNTBWILILL Xy
T Ao Amsylaan

g (xy) AB NINVIIAEDITEAUTLAVDIALIAUL Xy

Al

ANWULVRINNVNIANFDITEIUNLATUNUAINTHLEaR PetuAIWNSHlaania

ganmiilaaziduddunn widrannsyleaniieid awmdldaziluduniunin Faasazdngg

[

AmueAunsylganiunzausdiglinmumaesszauniinnugnaedlnalfgwnian

D

e lUazmuusamsslaansienisidanainea 2 35

axa Y i a v a

/N1 Lﬁaﬂﬁhﬁﬂmaqmdﬁmaﬂﬂaaﬁ oAAnanInnImsylean (Ingdl

9
[

AUAINNUINAINUNAY) ANaNINAETAT 255  (FV17) wasfinwaiunaddal 0 (@an)
5N Ainwagandunsvlaan
359 2 @eanAfinwasNInsBlean a1ARNLaRINIWNSBLIan ANLANIN

2z3iAN 0 (@rn) wazinwaiunaadian 255 (@u17)
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a 1 a T W

UniAiiniwavesingasliAwiiniu 1 @) uagiinwavesiiundsdanyini

[y (%

0 (@) nmiluuTiaegnasnsiulasfinisadunivieds dsusgifuszduvesfiniegg
nstmguinssleananlfasdunsmaanududuliaidanuwneis
spriedininguasiunda wu nadinnndesenansfifinaiBoussnusiiierindvd asdiannm
Wuduvesidnusidu 0 @) wezanaudutuvesiundadu 255 Fv1) Wudu Fdlungud
wistlgana Sanunsouvsnsmalilaeld Tnaveamsaleans (Global Thresholding) wazezuamn
firlnsvleans (Adaptive Thresholding)
Tnavsamnsyleans (Global Thresholding)  Junisvilvewmsalaamduy
Amaiinilsan TngldBalnunsuannguamithumeaey dsannsaleadildnisidondrdaln
unsuTlegYnsingafiegszinegngean (Peaks) fsaunsil 2.2
aunsi 2.2 Inaveainseleans
1if(xy) >T
g (xy) =
0 Otherwise

lgfl g (xy) Mo TOUANIN B AL Xy

T Ao Awnsylaan

asuanTinlnsalaana (Adaptive Thresholding) unsmawsylaaniiiile
vaneAn lngazyiinismansleadaindinnuduvesdluuinunsevimisuvesnin
fviun Tneiifoulvinnsevdmdsuazdesiivunaiimnzas widnwlifdnuugduvougs
Funa ANNITYLEANILUNANTENUADAUNUIVDULUALALYUINVRIINGTY M bin15InTLIa
waznsAnamitufinaneaould sxdoulddmsunisvnlfnimdrsenn Grayscale 7
wasadndlsiasiiase (Nonuniform  Ilumination)  eglugUnuun1mw126n (Binary  Image)
wadaTEnsmeaumstleadinldlnenisasnamiieg (Window) Tusnuwia NN ity 3x3 1
AN dumsifuaedanniudmiinng Window)  Slundifivsinumilwesninudatia,
Gray Level wawmniiniwadiegluveuiumyaantieing (Window) suInfundmssnesiuuy
Yosiamuanamiining (Window) agldrnseleadiiognielumising (Window) Hu a1niiy
Fnamannsalaasduiilubes fuusnailistusunseislafinnsimuadmseleas
asuluyne finea d1en Gray Level wasfiniaiiuiAnminnidnstleaduosfinatund:

zmuualidudv waaAl Gray Level vasfinatiutioaninmnsyloanveafiniatiunaiay
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Anualimdude vduiaunsunafingaaglinadnsidunimeian muideilddenld

Local Threshold dwisuni1sususuamalinasandnuiluneuiaiegy lnenannisvineuyes

PN ] [y

Local Threshold aguususiiueenludiugess wenimsaleannuansfandmsuusion

q

¥
= 1

W B991998UANA19INUSHIMBNY LA nsidenAnnsyleanivineausueg fuauy
wasvesusuiidudoyanaulavazusnanduainnddianuuansisiuneUszunn

JsiovausaLUnuduazingeananiulalusgied

2.2.5 Morphology (dilation erosion
wa3llad (Morphology) [12] \unszuaunisnsadinAansnusuwuuman
nouiuaniv (Lattice Theory) Lilouszanananwlunoufianes Uuﬁugmmwﬁtﬁm (Set
Theory) Maufniie lassairsveaaietnsuazileddunuudy desldouiteuszndrunn

v
Y v ]

ARvia wannisiiugueseiinlagazdunisiansaenzavesgunmindudeyadiseanis

(%
1w % 1

whitu feghadu Ssunmidnusdmuasiiundaiidun weslWladasfiarsanameiasnus
Asnfifuduvesdayaniriu druiuvdadunusingeguuniwiu azlini dauillfinnsan
wé’ﬂmﬂamaﬁﬂaﬁﬁgmwuﬁﬁﬁm A® N1398780 % (Dilation) A13N3OUNIN (Erosion)
M3an1n (Closing) wagn13UAnNW (Opening)

n1sueream (Dilation) Huduseumsifivmuinvesinglasldesdusznay
99lA59a313 (Structuring Element : SE) dmfunisnsiaaeunazsenegunseislogludums
19U nwdnwsfiaunusenunuindinisuiemeluuisdi Inganansardesiouiiadivg

melumeresindiivuindnniiuuinreseddusenauredlaseasne fegun 2.3

- SE=:H:

U 2.3 Fegmsiiiuvunuesingmielsnisvenenw (Dilation)
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a ) K <, U Ay v °
U’iL’Jm‘VIL‘UuLﬂiE]QMQJ’IEJﬂ”lﬂUWﬂuWﬁ’Nﬁ]SLUuNaaWﬁwlﬂﬁ]’mm’iU’] SE

(Structuring Element) a9 lunsguIuAIg

a

n3nTauNI (Erosion) HuduABUNITAATLIATEITRQUAZAUAIURAUNG

v aaa &

wang lnenisauingiesaindvwinannitesdussnovredlasiadna azldnadnsnund

\WWTDIMNNIENINUINIUANTIN ASgUN 2.4

JUN 2.4 fpgransanvuavesingieisn1snsaunIm (Erosion)

a . [ ay v 1 o
n5Wanw (Opening) tlunsversnmiilaainnisnseunin lagagyineu
FufunsUanin ndnnisitnuresnsidanintduazdunismdainguuisainesnainan
viseiinwaniiavesnn wazdilundiluiiundwenin vilininwaresnmgnidanineundu

ylaNadnsSmunNIaTomaneNINUINUAITIE AIFUN 2.5

A AeB Ao|B

JUN 2.5 fegramsvenenmnliannnisnieun mameisn1siinam (Opening)
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n3UAAN (Closing) Wun1snseunmitlaainnisvenanin Inen1stanin
Agmdntedwiiany sonannm Jeagvinsiudsuiunaslmduiund Fsazvilaniniinig
WousaiuunTu wagn1sUanmazyiinigavesnngnideuseiuindy  aglanadns

muniliasemanenInumilunigg Aegun 2.6

i

(r@B)OB

JUN 2.6 fvEgaNsnTeun nilaaInnsvenen1maIeIsn1sUan1m (Closing)

lnematiauesinlad (Morphology) asilulddunaunauiiazyinnisgudn

[
v o

YPnwsitemFUN BNy LaY NUNalEY

2.2.6_Canny Edge Detection Algorithm
nsveunmuauil (Canny Edge Detection) [12] tunsmaeunnlag
T¥i8n1smaneq Juneu iWedureuiwannuniisveswounIwlunm Imaﬁqméwmmﬁa
nadureunmiigndes Ineviaiensneiveunmatslunmidulld uagldmumnad

;4

NABY AIELLATDIMUNENTBUN WAL INAAEITIAAAUTBUNINASIUN N Lazdin1snauauds

)
fian devounmagineiomnslundufonardygyasunilunmagliadrevounin
\iEal

wannsveswALE [12] azSuduainnsusunmiiseu (Smoothing) fae
fnseun ey (Gaussian Filter) erfdndyanmsuniu W&t 9EINNSAILIRIAN
U1 (Magnitude) uazdiema (Orientation) w84 Gradient lagldfmsmeyiussusunils lu

9n11391% Nonmaxima Suppression AU Gradient Magnitude tovinlilavauiuIas way
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Tuduneugavingld Double Thresholding Algorithm ieszyfinwailiduveuuaztieidon

AU

2.2.1_Pattern recognition
¥ o & = a a s = s A qw
N153310uu [13] 1 Hukuuaniisedineinisheuiiames dyauseasiiiely
d1mFun1331uuning (Objects) MIsUUIUsELAN (Classes) augUwuuvesing lneymain
AaENueiIlU JUWUY AnuduiusyesdsliaNaula vdnn1svesn1sidnuuy ald
Tnsueneausenauvesing e iausamuinmvkuulasaudnyaevedinguus la
Taun1sauaInziinIsltimalaana1u1dus N1nuie 1wl nasUszaanadygyiu Jygn

[ aa & £

Usehuguazans uny

o«

JULUU (Pattern) vixngfis Aaudnwaly JUnswwesingiisilvauaula lag

IngUueIFULUUNAMImlauviTeliauuandeiule

£
a v A

BIAUTENOUNENAAYUDITEUUTINTIIMUL Heiadl

1. dnwazieu (Features)  1udeyaiitouliduenyszian ieliuen
Usziamaninsnvnmsueningviedeya sonduuszianeingg lamaigeonuuuldimuavie
AAVIINgLeTh)

<

2. fuenUszian (Classifiers)  1ugdndulauennagy vesing audeya
dnwaziau Taevhludeuuisoonidu 2 Ussianfedu Tua

- MIuENNFUANNUsELANTIFE T (Prior Knowledge) waxlduselem
ndeyatuluniseenuuuiiuentszian Faazi3endt duenuuuiifasu (Supervised
Classifier)

- MIueNUsEYINTing senvndulaglulivteyaroingunisuudasmi
urguudlaenslédnuvaziisuiulundugesuiagnguresszving daagizenin fanen
LLUUlﬁﬁﬁaau (Unsupervised Classifier)

- Tnewadadazilildtuneuitgrhnisisiguuuuresidnusvesdeya

Testing Data NU Training Data

2.2.8 Optical Character Recognition

o

A153319NVIENNNIN [14] BSSuna8n98091 1a@015 (OCR) ABNSLUIUNIT

o

oudasgunmvesteninuainnisiinivsenisdey lWdudeanuniesdisnvsngldau

aunsauilulaluneuiiames lnendldulidvinisiinvienaisivaiduliidsnaiuazds
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anunsndnivasaIospauiameslaiuil nsviledonsazisunssuiunisulasdeyalugluuy
nszauiduseslivietannuieguunuianiilinszavlnegluguuuuvesgunmidulng

a & a ¢ 1% U e A a s ::4' ! v a ¢ U
DLANNIBUNE Iﬂﬂi%ﬂa@ﬂﬁnﬂimiﬁv\lww@ﬂ@ LAIBDNALLNULUD T Lﬁi@\‘iiﬂﬁ]L@ﬂﬁqiLL‘UUmaﬁ]ﬁﬂﬂsﬁu

navsRdvia AntuIzi dawalauingnszuiunsvesgendiwisledens lagdunsnagih

N1395933UN NI ITeyaegluussTialatle TuN 2 A8YiN1IRTIRARUIUTIYIANIToyad

¥

UD

v @

Yenwsnlaluvinswssumeuiutdeyadusuuniiluseuu ieudasiasnuslulidsuam

'
v @ =

yalafiansousnidudild 4uil 3 ashnsulsdilaliduusasssnuadeliaunsmi
8

wiandusnussnusiianansolfnulfuueouiianes

wealuladledons Iiinswaunlyitinnuaunsafiuuasieyaiinanedosfiani
usiugundetu uwidiiidesrfndnsudeyaiiinanmadeudearsiiofidliaunn
wasteyalsuaiug ilesanaeiionaziimsdvuveausazeulsiniloutu visaudeunuy
uenusiazfiianasasulfine usauentazTsumsnusuuuidende i eldousioide iy
Jnilridelinisaeusnegadnususazfailelrmeniuafanmnsassnguisnysivinisasy
15 ielworiviwasannsasutoyaaneiionduinsudutaseenaunidusndnusignaesle us
nisaeuuuviliitesialusewesnguaieiio mszdiduaeiefinlanandduiuy ez
Tnsuasteyaoiagaluuisnguateiiefifiansiiolndidesiuniefaluiasiateilodoy

wanageanll Finlrdesiinnsasusag1wialraiusaussulanawiug1undstu 1ny

wiatlallazihlulgnsidimeuivin Testing Data

2.2.9 Tesseract OCR

[
% =

Tesseract OCR [15] 1Tu Google Open Source OCR Engine ﬁgﬂwwuwu
ASausnsEaIned 1984-1994 Fiu3sm 0w f (HP) arntuldiinnsdalunnaeudszansandu
AUgNRBLIUET (Accuracy) 7 UNLV (University of Nevada, Las Vegas) nuIlEvin
Hulasanissauiiosewing HP Labs Bristol ffu HP’s Scanner Division 7ikilae Colorado T
2005 Tesseract OCR lagnimeunsilu Open Source Yaquu Tesseract 1Uu Open-Source
OCR engine iognelinisquavesudsm Qi (Google) Tillalenalvigiidianuanlalusiu

15911 OCR Wishatlvaauasiiluldiewaunsdesenls fegun 2.7
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Tesseract OCR

An optical character recognition (OCR) engine
engina with support for unicode and the ability to recognize more than 100

languages out of the box. It ean be trained 1o recognize other languages

How Google uses Tesseract OCR

1is used fof text detection on mobile devices, in video, and in Gmail image spam

U 2.7 wihwiulasives Tesseract OCR

SULUUMSIauYes Tesseract agiEuannsihamiidu Gray Scale #ie
amd wWanuSuawlindunmluun3 Ginary Image) fenslémedireswandininsgleads
(Adaptive Thresholding) Mharhmseneinsiineanideusetuwesiasns (Connected
Component Analysis) tielildiuuuinswessidnysesnun MnuarimImMusITaves
fdnwauasvd Sudeldiduddnieenuiudrazyinisiiaddwitug 2 seu fall seudl 1
Recognize Word Pass 1 Tesseract ¥1n1533AAANY Tnedaddninlalugs Adaptive
Classifier M Training Data leaztElrinsUszanananisismdmilagnaosustiug us
wfiidnisnunilefilianansavinsendilaluseudl 1 Tesseract azdsindnvimaniuld
Uszananag15aufl 2 (Recognize Word Pass 2) e lannsoaringasnys (Extracted Text) aon

WNARILA NGRS FagUT 2.8

Binary Image Cditaected Character Outlines
Adaptive
— . Component
Input (Gray or Thresholding F -
Color Image)
Find Text Lines
& Words
Recognizeword Recognize word
o |
Pass2 Pass1 -
Extracted Text Character Outlines

organizedinto words

JUN 2.8 Jumoun1599u4 Tesseract OCR Engine
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Tag Tesseract OCR Engine azagluileridu OCR Trainer 183 MATLAB a2

ilUlgiun19vi1 Training Data fiu Testing Data

2.2.10 n3zv2unn3 OCR lulusunsu MATLAB

n35UUN5 OCR Tu MATLAB [16] asgnuutennidu 2 duu laun

dquil 1 Training Data azdinszuaums feil

Pre-Processing  USuugsqaunmaasdndeyadiindian iiewnienlidmsu
Gﬁu'umaumiﬁﬁ Feature Extraction o ELwﬁzumwf%ﬁmiﬁ’] Binarization, Morphological L&y
Segmentation

Feature Extraction anuUSmnasdeya lngvhmsusniamzdeyaiiieades
wirtiu Tutumeuiaziinigsh Hough Transform @emsnndumsslusunin anqandas lu
sUnmiiiinnhasduduasdld Chain Code Transform Aelduansiirynaweadunsail
Msiieusifuvasusiazyn tnesl Contour 1Huiduvouvesgusisdouaiiindily welvadn
lRaudnuale SUveeyaTithinly

Characters Estimation 184910711 Feature Extraction ta399zlsyndoua
faduuuuiianildldludunewi Pattern Matching

dauil 2 Testing giinsyuauns fedl

Pre-Processing  Usudgsnnnmuesdeyanaaeuithiiian ileinieusi
Feature extraction lagldvannisideanuiun1syvin Training Data

Feature Extraction ldwdnnsifeaiuiun1svin Training Data

Classification tJunsiseuiieuteyavesiiteyavadeuiutayamifuwuy

P v Aa Y a A ] °
L‘W@‘Vi']sﬂagaw&lﬂ']']lﬂﬂaLﬂEN‘V]q@ ANUUITNINTULUANADDNUN
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A5N15AIUIIUIRY

UNRILNAIDIIDNITANRUINUITEVBINISNUUTEENTAINNTIAYINATRUUNE D

(% IS

LONANTAIUMATANITIINONUTLANAILLD FILFLAUNITIAYING VT UUNADBNATILUTLNOUN Y

Y
Fuusn dndeaniniyenaginisiuiintesya THaan 10 il Jun 2 wilnawitnsdudin
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A5 3.5 NMsuUTEAUNsWBuA SINgERIiuLan faavensinuazdaydnual (sio)

v o AU b 3%AU
AIDNYT Usgian AIDNWT Uszian
11213 213
o a @ £ a
u / NHYYULNUNLAN 9 / FAILAVDITUA
o a @ o a
v / W YBULRUALEN 0 / fiavesia
U a § @ ¢ « [ -2 4
w / WU RUALAN ) / dnwal
X / NUTRLLAN o / Foydnwal
y / W UUTALAN OLL8 / fyanwal
z / Wy UL RULAN & / Fyanwal
1 / flav8130n + / Fyanwal
2 / FLave13in - / fyanwal
3 / faversina / )\ / fydnwal
4 / faavesln # / deyanwal
5 / favensin % / Heyanwal
6 / Miare130a & / fyanwal
7 / favestna ? / dyanwal
8 / favesina = / dyanwal

3.2 N1TUMEUBLUIAANDNAIUIAULUUNEUSaUaRYd (Index) Uunaaaanansinidy

f29n13 (Proposed Method)

NIBULUIAALALNITHAIUIAULUUNEILSOLUA9T (Index) ﬁl,flusﬁammﬁagjuu

naoanastudisnusnaiusaldaulalureuiimes azuvadu 2 Sections  laun

Training Data Way Testing Data éﬁgﬂﬁ 3.8
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Section 1: Training Data Section 2: Testing Data

Handwriting Template (Paper) Load Image to MATLAB I

Convert to files

by Scanner ‘—
: Pattern Matching «

Handwritten Alphabet

Template (Files)

l

Separate Handwritten
Alphabet by Characters
|

Convert RGB Image to Binary
Image by Adaptive Threshold
(Local Threshold)

Import Characters to MATLAB

L .
N Save Text to DB [
OCR Trainer | Segmentation
* Line Segmentation

Handwriting Recognition ‘ * Word Segmentation
I
|

ocrTrainer (sessionFile)

* Characters Segmentation

* Characters

* Frequently appearing
{ words

a{' o a A o v
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3.2.1 JURBUNISLHTHUAIDNWIAUKUU (Training Data)
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MATLAB lagiin1susulsaaaunmlagld Global Thresholding Wagivum  Segmentation

'
v

wuudnluliAvsevinisimusiedlaegldnuresindnysuiagdinaglv OCR Trainer ¥1n13

Y T v A v v 1
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Start

Handwriting Template (Paper)

Convert to files by Scanner

Handwritten Alphabet
Template (Files)

l

Separate Handwritten
Alphabet by Characters

l

Import Characters to MATLAB
OCR Trainer

Handwriting Recognition ‘l
ocrTrainer (sessionFile)

* Characters

* Frequently appearing

words

End
v

SUN 3.9 TunaUNSIMILNMSNYIAULUY (Training Data)

3.2.2 YUABUNISNAZDUNINEIB81Y (Testine Data)

& L ad | & v
Juneuilagiitunoutey 4 Tunou lawn

fumauil 1 M5USUUTIAUAINUBININ (Pre- Processing)

TuneureImsUTuUIgnIAMYBIW (Pre-  Processing) yiftadnisennn
floglunnidnunsiiziiludngnszuiunisUssanana Ifegrelivsavsnm duneuazisy
ngunmEfldainndesdroguiiaieliuds Seguamiidhunazfunsaieainndes
nanslaeiisvoring 30 lwuRnssgninandesiundesenans ieflazanunsaiiuteya
s19azLBenvesInaaiiladavindedls anntuthandluudasliduninanasa (Binary
mage) Tngvihmsuiuussaanmld Local Thresholding titerdauasiadidanlugunim
dievililusumeudnluannsonvasiisnesliietu  aniduaginisuendiuvesnim

(Segmentation) WBIATENUIGINTLUIUNITINIANIBNYT AU 3.10
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( Start )

Load Image to MATLAB ‘

v

Convert RGB Image to Binary
Image by Adaptive Threshold
(Local Threshold)

U 3.10 Fumaun1s¥inaun1susuUInmnInueInIm (Pre-Processing)

o
Y

JUABUN 2 N5 Seementation VBIAIBNWINILNAAD

(%
Y

JUABUNITYN Segmentation YOIRIONEINALNAGDIALLAATUNSRINTLAYTN
o | £ i [ ¥ 1 A @ [ A
N5USUUTIRMNMUBININLESATEUTaELA) Vinlrlan nndetenansiilun1nenann (Binary
Image) feuazdInmenanslaluinsudasidnysuiazdilieglusuuuuvesiidnes
AMelng MSNYINEI8INgY deydnualvisofIlareanul 981 Segmentation Y09HITNYS

1AELFUIINNITMIVTINN A1 wazIsnwsNIzyIINITLUanUnLNg

£
o

Tupauil 3 113331715V (Optical Character Recognition)

v v

PNTUABUN 2 AFIBnwINwInekaraIwdngeils  11vn153a
AIEN®IY0IN N (Optical Character Recognition) WazuiaanumueUesienuysnlalieu

funauunsuAEnTinas@unn iWelildanunuigvesddniniduiofinvesinsnysge

ue weansnthluldnulunsufiumesle dsguin 3.11
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( Start )

Line Segmentation

}

Word Segmentation

}

Characters Segmentation

|

Pattern Matching

|
\ | End )

U1 3.11 N9 Segmentation YeIMINWINILNARDS

£
v

Tupauil 4 NM3NTIEUANLIGNARIlANYwE (Human Intervention)

WlaNIEUINIIIIBNYIVeLNM (Optical Character Recognition) eiviau

w@sedu wlifujuRnudiuinsiaaeuanugneiesesiadnysfliulasdeya nounagyi

Y

nmstuiindeyaivlugiudeyasely degui 3.12

Start

J

Pattern Matching ;

Characters

Verify

Save Text to DB

End )

(
\

JUT 3.12 Tumaun1snTvaeumNgnfedlaeuywd (Human Intervention)
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3.3 Mydauszansnmuazaugndes
dmfunsUsEansnmLarANgNABweINLyITelasiin1sin ay 3 @ laun
dawil 1iadurriosazvamnugniesesyndoyanaaau (Testing Data) futn

Joyarnaeu (Training Data)

! a" (% 1 I [ L% £ . 1
gl 2 InAlusegarvesnugnAesuasYnveaanaaau (Testing Data) Tuusaz

PoanusIngeguunviindetianansaniuILLeyanaaaUTIIvin
a3 JaludSevarvesdsyansamuesnaiildlunistuiindeyadwi (index)

memaukuuiunsUiuiindeyanil (Index) nelsiax

3.4 \p30eflefldWann

3.4.1 Wsunsu MATLAB 110594 R2018b Taedi Toolbox fildanu wsil
 Image Processing Toolbox
 Image Acquisition Toolbox
« Computer Vision System Toolbox

3.4.2 \n3esmeufinmes nmuautftus il
« CPU: Intel® Core™ i3-7130U CPU @ 2.70GHz 2.71 GHz
« System Type: 64-bit Operating System, x64 based processor
» OS: Windows version 10
« Memory (Ram): 8 GB
« HDD: 120 GB

a o

3.4.3 navaggURIYia NANNasiByn 5 auiinwatuly
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4. B\Iaﬂ’]ﬁﬂizLﬁUﬂﬁiLLUaQ‘SﬁauﬂaﬁL%Buﬁ%&mﬁﬂﬁﬁmuﬂﬁ@ﬂLQWWﬂﬁIBWQQU%ﬁWﬁ
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nsulastayalanieyes el
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