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Vocabulary Generation Method by Optical Character Recognition

Nam-Gyu Kimf, Dong-Eon Kim”,

ABSTRACT

Seong-Woo Ki mw,

Soon-Kak Kwon'™""

A reader usually spends a lot of time browsing and searching word meaning in a dictionary, internet
or smart applications in order to find the unknown words. In this paper, we propose a method to
compensate this drawback. The proposed method introduces a vocabulary upon recognizing a word or
group of words that was captured by a smart phone camera. Through this proposed method, organizing
and editing words that were captured by smart phone, searching the dictionary data using bisection
method, listening pronunciation with the use of speech synthesizer, building and editing of vocabulary
stored in database are given as the features. A smart phone application for organizing English words
was established. The proposed method significantly reduces the organizing time for unknown English

words and increases the English learning efficiency.

Key words: OCR, Character Recognition, Words Ordering, Vocabulary

LM B

ojg} &S Sl @ol A= Basty, R2e
ool A S M g Fol Dol oA
ofE Aol A, A, 1Bl A Fo] A AL
o a2y, dibH o g ol =FEL HE AR
Hol = s gFdlok sAY, stad @] &
< WE7] fsiA dojnitt 719 = dge S
A AN FIskaL, FolAd S gholA AElE sl
oF &t @do] Aot

ol & s Astr] HsfA MEFE o) E 4
5, S 9% Ev] 2 A3 AE EY 7 Us

A = GsH
2] (OCR : Optical Character
Recognition) g A4 Z oluAE Y S
Bl =, &, A FEo dal AY e g
EZ Wgsta AT 5 A sF= sl
OCR®| HAt= 19280l =Y 9] G. Taushek”?} v
=HlE 2 e 2 QEHEAS dEEAE Blast
of & HEEAS} 7 FARE AL AT B4R
AARshe Y MAHE o] 83 B2 Q14 HHE
E5 2 TEHEA AEHAT

OCRL vi-¢- thefdt okl S&51 o, W
A, 8 A, Bt EAbe 22 HA Ay, A4

22} ¢lxlo] B

Y
o
o 4
M
>
-0,
1>
rlo
> rzi

o

% Corresponding Author : Soon-Kak Kwon, Address:

(614-714) Eomgang-ro 995, Busanjin-gu, Busan, Korea,

TEL : +82-51-890-1727, FAX : +82-51-890-2629, E-mail

: skkwon@deu.ac.kr

Receipt date : July 13, 2015, Revision date : July 16, 2015

Approval date: July 17, 2015

"Dept. of Game Engineering, Dongeui University
(E-mail: ngkim@deu.ac.kr)

™ Dept. of Computer Software Engineering, Dongeui
University ((E-mail: pmzy@me.com)

T Dept. of Computer Software Engineering, Dongeui

University ((E-mail: libero@deu.ac.kr)

Dept. of Computer Software Engineering, Dongeui
University

3 This work (Grants No. C0298779) was supported by
Business for Cooperative R&D between Industry,
Academy, and Research Institute funded Korea Small and
Medium Business Administration in 2015, and this work
was supported by Dong-eui University Grant (2013
AA173).

Tt



944 HEIOICIOES] ==X M18A XI8=(2015. 8)

9 oA g glelHeg, Izt B & Q1] =
Hole 4 14, A Had 914, a8a, 27
Q12 Fo= FHLsA HE&EHT UvH1,2,34]
OCR& wlo]| A2 A ZE9} HPA Zo]|BeEE A
TSt T U] HZAZTEE 2 EFHE 9]
uA gel B el & AFsty oy, uo|a2A=
E ¥ EFHE 27)do] 203 EAE HYS
= A E

g =9FTH5]. HP= Tesseract QT4
OCR A7 E 23l o, TesseractsE 7| EHO 2
& AlFstar JAARE At gfo] Bl
2 Tessd], t=Zol= Fol|HBHIYZE tesser-
act-android-tools® Zo] AFsl =31 ATH6,7,8].
Tesseracte 9 39| F2lo] TAGHA] gor=g
=9 3d& A A A= EAEHA g

oleld BAL Q14 &L 2AE FEsA AN

AEE YehlE A4 ET A4S 917 14 ARt
8% alojh

B =RoAE A4S Z98H 22 E 07 A
THoE T4 W TolE d4star, Tojsh Told
58 AYste] dolgo R whgo] Bo] dge =9
FE PHE AT AR S T EAR14
71eE& ol &t dolg el E sy o] A&
A% A S0l Theste] wol St Alks Aord
+ AL Aol

Arek HH-2 A2 S #1384 & Tesseract-
OCR 71®=& AR8-3haL, ARzl &z E o] StarDict®]

&l A 3o E9
dolgel L A, o|FWL ST ATolE T
A, SRS ol 5T B B, Holgulo] 2o
Aol wolg 75 % WY 752 AFH

B =Re gol Bol Relsht oYl He
= FESHGAT, 1 9) G o= B A
go] 5% AoE JuHn,

2. TESSERACT OCR

L E A2 OCR %] Tesseract2> Hewlett and
Packard(HP)oll Al 73l om, 7 o] & 2| &4
A AMAe Bl 2006 LEA2FE LREY
o A= F2°] Tesseract] IH-E A Y3k Ut

Tesseract®] 2Hs I Fig. 13 2t} AA, o]

Insertion of image

v

[ Detection of threshold |
I
Image binarization
¥
[ Analysis of connected components ]
|

Extraction of outline for components

!

[ Analysis of text line and word }
I
Making word outline character

4

[ Eecognizing components of the ]

word level on a page-by-page basis

v

Extraction of text

Fig. 1. Flow of Tesseract processing.

u| 2 o] PAFE o] &35t Y o|mAE o] X3}
o 24, o]X13g ojm A o] AdH 7 a4
Aste] 2} 74 249 gANE FE5HL,
71 tlolE 2 ARt AR, B2E <l(text line)
< B8t FAHLAE AAFS F, 2o ARt
me} To] 99 E UETh A9t o2 o] TR
d 24 F do] oo} Holx] g E Q13
Tesseracte 8 79| F2o] EA|etA ForE
=9 9dS A A% dAle SAEHA et
Tesseracte 2%, 245, FE B4 mg} Q14 &9]
Astgd 4 ATH9,10,111.

Tesseract gto] B& 2= HiolUe] d& Gl u
AAE T 5 o, vlelyegE Fall AXE A

=
=
AT E AFsos A Fa B9 gojHe

gk
A=)
hin

o
e wu
o

h

P T

0

Ao s Aoz vz 9 HXE 7343
. AR S HAYH Tesseract Zheol BElE] =
=5 53] AASY, Visual Studios T3 (23
7d E\tesseract-ocr\vs2008\tesseract.sin) 2] Y&
T o a8z £F4 74L& DLL_Debug,
DLL_Release oA Ko wjg} Z2AE HAHS
T3] FH doh

Y

__0r
g
ot
!

1A



3. Mok tho| F2| Y

e e LR RSB R PR
o ol sl MRS, Tl & Helsa Aol
HE ddsty] 9% 94 delel o B 1714
NSES R v BAS BYstE 2x
Edlol7} ABA 02 T4 W TolE 2145te] 914
Aol e BolE BANAFIL AFATL Gol

oIF BN U 228 FAAE 2op, AEAE A
2 o HAste] ol o
5 913, wolake Hloleu
. AHgA7E Tole] AR g
W AEo oA Bolsh U3t

User OCE. Wordbook
Imag=
(Capturz of Document) |
Word List Tesseract
Ordeting &~ gz r oy
e witnd Edit / Sawe
dit | Save of wordlis) i

Loadofwordbock |
(Loading vocabulary) |

Lookup
vocabulary

Vocabulary
Database

Fig. 2. Schematic diagram of the proposed system,

TAE Aste] s HolE5 fRER &9
stal, o] A3 A B APl SEHA ¥
Dol s BF AAT 23, BHE B dite &
AEe Fed & Aok 28 H2ERC 9T
Dol g T Al T5E wofo] HleS HAT
AEH o)A AGATE Tl E ArinkFE Al oF
HeA, B 4] ZHAEA AT 5 e A
E7F #Jo.

o gt

9 Z 2 AbA Q] StarDict [12]9] AHd &
o] ¥ [13]% 01%611 7““’6‘}1% o}h ol 9]

>
=
s
v}
i
P
)
>
o
o,
5°)
2
N
o
o
i
d
).
o2
o
EUs

3taz} sk 2ol 7 A B Aot o] &
A& <F 1098 o] ¢lojoF H A
2 EY F It

tlo
8
Lo
L o

333 wol¥ 7%

Hof Bl2ES WAL Bolgow AT 5 9
Al @k, grEzolEol A A FSHE SQLite® AH83)
T, wol e AR W) Hol 2 AHst Agw

Getting size of vocabulary dataand

defining start point andend point Reducing
period to lower ¢
l T section
‘ Caleulating midpoint of the interval }: -
L Reducing
peniod to upper
section

Is the input word equal
to the midpoint word?

Iz dictionary order of the
input word prior to the
midpoint word?

Ves

Printing word information

Fig. 3. Searching process of word in the dictionary,



946 ZEDICIOEE ==Xl M18& X8=(2015. 8)

OCR Wordbook

B CHOIO1A] EJL CHOIRE

Fig. 4. Start scene of proposed application,

t}. SQLite MySQLUY PostgreSQL S} 22 Ho €
wo] 2 Fe] Alz"lo| Ak, A7} ofu e} 8 =2
T Qo] ALgsHE M E 7ie dolEjuo] &
o] th14].

o
o,
ot
o,
rlo
0
[t
fl
o
[t
il
)
i

< A8 Ags T

At wo] g Yol el t=rolE 2vtE
ZAAA FEHE AEgAIEE TEIH 18
Fol 2ol AejE 7AT o Ee Al A =std
< Uehith A5 o SeAlelde AAetd A& 5t
Holl A 7hvilet ZF& DA blojEu o] 20l A
A dolgE 23TA] AR AE S S "
7hilet 29 AT A 9ol =4 9 F ©of
A e FHA Ha, Tl vg ®rjE A9
735 dolge] W&e AJT o oS dojE
T U

ol Q14 HES Y3, JHetE M E F
P&t Fig. 55 ool AHE3 A484] Fo &
ME YERIH.

2UESE B9 yolr} A E ] 917] wEel 7}
etz el 2 Jhed WA AgHA otk A4
AEANS2 7155 71E 22 Rl Fig. 69 HF &
U ZYol 7hesttt Al AFF dole Fig.
7ol EASHGAT

AAHE dols A2 U o]Fo R dojE

RS, Fig. 83 o] 8tdS FA skl A E

ool A AREA7E & e wole AT

Fig. 5. Example of English document,

Fig. 6. Captured area for one scene,

qom, HE HES Yt o=
Aok =3 A BA Q149 g EXA

&0l "ojtta ddE B¢

A=

o
=
[e)

o

= >~
= T
oo} EA]

AE AT



This idea popped up after thinking about how there are
ountries where individuals spend for others as m
hemselves.” said Lee Joon-ho. the movement's founde
started a year ago. there were only 10 stores that particil

GS Shop. a local home shopping company, is also seein
products made by social enterprises and fair trade ol
selling fair trade products since 2010 and sold about 17
year. Sales doubled in 2013 compared to the previous
February. mm2mmﬁmmm
sold in just 30 minutes.

Fig. 7. Detected words after recognition,
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Fig. 9. Vocabulary utilities, (a) Preview, (b) Open.

Table 1. Recognition rate according to tilt

Tilt Number of Recognition ratio
(degree) recognized words (%)
0 70 98.59
5 68 95.77
10 65 91.54
15 60 84.50
20 45 63.38
25 18 25.35
30 5 7.04
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