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ABSTRACT

In this paper, we design and implement an Android-based Hangul food menu recognition application that recognizes
characters from images captured by a smart phone. Optical Character Recognition (OCR) technology is divided into
preprocessing, recognition and post-processing. In the preprocessing process, the characters are extracted using
Maximally Stable Extremal Regions (MSER). In recognition process, Tesseract-OCR, a free OCR engine, is used to
recognize characters. In the post-processing process, the wrong result is corrected by using the dictionary DB for the
food menu. In order to evaluate the performance of the proposed method, experiments were conducted to compare the
recognition performance using the actual menu plate as the DB. The recognition rate measurement experiment with
OCR Instantly Free, Text Scanner and Text Fairy, which is a character recognizing application in Google Play Store,
was conducted. The experimental results show that the proposed method shows an average recognition rate of 14.1%
higher than other techniques.
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Fig. 1 Flowchart of the proposed system
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Fig. 2 Flowchart of the proposed preprocessing

2.1, 26t E2 74M
A 2 A G GA] 10|22 A|AS

324 G B2 CHAERL GAO] 1ol

28 AAsHE FAl dae) 2718 FolEoRy

A SES WEA sl ATE AL 4 olrk Aels

el 4 A W3 A ARk A 2]

o] U4z theAIBe S Sk The S A ejojd
H )

E=a I
sto] 2R of|A] F&

S EEAES NS S HoE

[e]
Q1A E-L BFAFA] 7|

Fig. 3 The process of image quality enhancement

22 3R 38 %5
A T8 2 WAL A4 B M B
A% Qabel A 2Aleta wed
BoRA, 17 49 A= A,

MSER
-
Gradient Extraction

-

| Binarization |

-
Expansion in the Horizontal Direction

+
Labeling

Fig. 4 The flowchart of text candidates extraction

953



H=HE S =

on:l]—;H

10

AnbA o 2 oA A= blobe] FEjE 7hA|aL
Qlet. whebA blob < 713l MSER 7]9[15]& ©|-&
o]

siel el lobel YefS /1215 B e
MSER 7|R[15]2 @/dellA MSER[15]= E2]& H|x:
@ Ag5o] PR o AUTISlE el Faet
ot of7]4] eHg A olgk Gl Al AAGS 0FE AR
Bl 28571 212151 b2l of dele) wshgo) 2
/\7P &= AL oulgtth MSER 7|R[15]& T4l 2

35h A 13} 2ok
q(i) =argmin|Q,.. \Q_[/|Q] @)

oI71A i= AU LR 05 255744 9 gha 7HAIH,
Qi e iof gt G S SJm|eith Qu Qa..Qn i7}
AR5E o4l gole] REYS ojujsich = Qi O
Qivroltt. [h= Fart B g9 47|18 o= A=
= AR A st ARGAF A o] sl Eolth &
stef= ZAlofl whek 21 A7)0l Aljke] 7] wizel Ab
&Rtk Agtshs 7oA = 22 55171 diZel
AY AT Y £ ATE ol 52 ATt 4
D)= Sl Altshe 7IHollM = 999 Hafaro] 24
B & 24 9o A5 4 Ak
Ajreh= 7IHol A= 24 995 FE3H7] wzol
23 gJolo] A7)0 AT T weluEst Ha
T MaxArea®] ghe gsto] SARETE Arkal Tehs]
e A5l bR/ & MinArea HS As}o]
SARIL h7] o= v A2 d e ATtk Aol
MaxArea= 14400, MinArea= 2252 A 3s}9th
19 5= F&% MSER 7IH[15]= ol-&3to] 4=

fr o

e

=X|(J. Korea Inst, Inf, Commun, Eng.) Vol, 21, No, 5 : 951~959 May, 2017

o] 3kE ek OTSUS| 7| [19]e AklAl T 7]
FOR T 9o BRI ) Fehx 7k AL A
2 SH= TS 3 ol Y 7F BAS BE5t

w4 ()9 2.

AZIA o FRH S 3L

oJu]ghek, Wois A4 GAbellA] ui of) sstis 2 e]
el 3-50|m We= A4 JAatol| Al AA o] Ueld 2
Folt} us, Ur 28] 3 u ZHzF v, AA 283 AF)
Aol g ojulgteh. 4] (3)7 Al (4)F ]85t 4
2|5t 4] (5)5 423 4= Qlk

Wp+Wp=1 €)

Wyup+ Waip=u 4

U%?etwsen(T) = WB( T) WF( T) [’ILB( T) —’ILF( T)]Z(S)

4] (32 Wash Wr, 2 A7) GAFell A 1743k 7o)
2 389 e 1o] Hrk 22 ojulgich. 4 (@)= A
A GAOIA B T 2, West vl S
B7) 2k Bt we] Bk AA G A% B
8, Wt 7 DS W) 3 ue] e HA

954



ok 247} AR BA 420 42k wolel Tt v
g mek AU A2k o] 3717k 43k wet

2 24 TR AT 1Y 62 24 1
AASH T QAR mejze),

10
N
N
Mo
fn)
=2
do
R
el
™
S
i)
5.
i
ul
Y
o
o’
I
R
O i ot

o % o

stelt 24 g 4o skl ek 7t

oX,
o
o
oo
ol
o
&
of
X
1o
o ofy
o
e
g orr
%,
2
o
R
o
30
rl

LA
o

uy

N

of

e W=

A g FuE HFH
itk g 72 Q)
e
=

o i
>
2
2
o
fiu
o il ol Am o o~

d
i

=

B P

Fig. 7 The text region decision using the horizontal line
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Fig. 11 The menu used in the experiment
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Table. 1 Recognition rate according to the postprocessing

Postprocessing Recognition rate
No 68.4%
Yes 92.8%
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