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A Study on Dynamic Extraction of Character from Printed Hangeul documents
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ABSTRACT

This paper proposes a dynamic character extraction method for the printed Hangeul documents.

In the proposed method, the isolating compound characters are dynamically merged using the position information and image
information such as aspect ratio and pitch ratio for multi-font and multi-size. And touching characters are segmented using the
projectional segmentation method. This method is able to know the phase of touching between characters.

The multi-size characters are processed using proportional information of character block such as aspect ratio and pitch ratio.
Also, when the touching character being touch with symbolic characters is segmented, the character extraction is applied correctly
because the use of structural information is able to know position of touching. Experiments were carried out on document taken

from papers, magazines and books. As a result of experiment, we obtain 99% over rate of character extraction,
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Azl 28] HFE AP F, 2 &4 Fole
gz dekslAn gtk 1 oA ARE Agsie
Fo2A HFE7L aAEe ¢ FEyRcn
g 4 ook o olde AR MAgThegld &
A} (document)& 2Hgo2 FHFE ] U Q14
sty &4 914 A]~®E] (document recognition
system)& 2 "WaAo]l ZA dEda ot o4
Bo3la] 9ol BA) Q4 Alxele] Hulel] ZH
H Be A7t Aydol gt ool wkslA Ul
A Ay Alxde digh dFE #4494
(character recognition)el gt A7 A F3to
Agslo] g W OFA A Ajzgo) dAeIH
(preprocessing)ell W3 dFE ddiFoz oy
CE N3

A A4 Alzgle] AMEAY FoME FLT
FRe F2b #% (character extraction)¥&o[th
00 Az ANEEAY QA o Fe gt s
ghw B2 329 Fgxrh wod AAHQ £4
A Az Fue A dAXA €rh Wi &
A 94 (document image)dld EAE FEsce
Aol Fa3¢ A7} Ak,

B =Ee oA @z MY MEER FF
< &7 de b, @3 FEo AT N1EY A e
v MA (single font)”el g HAWg chgA
v EARkel A Fo] wAEA getin sHEste
A4 Mol Ay B AYE Fu Uz, B9 §
Ast B2 #Halg dE A7 gloidm o] T
el Eabute]l B1E A+ ¥ AYUE At
PR PA(static)) FER dEHQ #UB
e Age B FE A A UE e 3R
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29 B2 8o A e 2o
T FAEN 22 488U AEE FUd AL &
2 ' B89 v 32 54 2N A7)
(size)o] F#stAl BX (dynamic)o& A8¥
e oA AHS A HHE olfsled P
Wi s 71Ee] B9 (projectional method)¥ e &
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BRI/AAAN @3 EAoiMel §H BAREd #8 A7

(OFNC O] [DOC_SUOMINIANON I OWAACTIN DRALT]  WEWTOR] [N HALsAT]  §00NG)

EEERIElNe EE8 2R el
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A R CEED ) EIEIEIASS R
RECER) Bl ksl A G S
ERIEIR BAS Blo0ED &) RS o) MR
BY (R RS R0 RO MRl |

(a) #2Y #%

L__R‘i_ﬁﬂi‘_‘ffdﬂ*‘l:lﬁc 0:7}°1 5‘17]7F
ke Hme =93ta e uiel At e 8
(8IME 2580 Azsith 1 3] olfs &
[E3tsiM 221 288 e WA e 47} ¢
[I¥g Fa3ta a2ia §XY S &M
(EgsA] e Zlolth ¥ =FoAls o] B g

[ Bk ERES S5 Jaesg Ay

(b) B2 89 #2
a3 1. ¥4 88 ¢ 9

Fig. 1. An example of character block extraction
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M. X 239 #ejt BL
3.1 22X 2| el 54

Bz BEe shie Bxg pAIHd $48 v
Az o e ExA2 FAHAY shuel #A ¥
2go] 29 4 lon Ho YA S ¢
&3 2,

(1) A}2+3¥ (rectangle)e] FEE 7Fx3 Slth.

(2) 7} 2 E MzZel ¥l& (aspect ratio)e] ok

FslAl vrepdet

(3) £ Ao F3lart AT,

(4) B2l wlolx 9 (base line)o]l ¥A3HA
gt

3.2 2X 84 3=
2 dolMe 28 B4 oA o8 F e &

2 Heo) Yukalel ojulx] AH (image information)
o} BElE 7te] 9x] AR (position information)&

et} UiMe B8 BRe AdHQ F2& §
3 AA A AEAHA FHE o] &l disfiA
=371 2 st
B olnlx] FBe &9 712E (width)
H2Z (height), AZZ] g 7t2F9] vF
{aspect ratio), e tiztd Heol (diagonall,
HBeo] &3 FAA A2 ZEd g Hele A2E
(pitch ratio)oltr. 2@ 2¢] AR YE& =48
Pz, & R &2 o7t ot
(1) B89 712 & (width)
width = xend — xinit + 1
xinit : B89 9% A& YA
xend @ £89] 2 &% £ 9Agt
(2) 28] H2% (height)
height = yend — yinit + 1
yinit : £89} A% A1F 944
yend : B89 ol £ A
(3) B89 MzFo] U 7t2F9 H]&(aspect
ratio)
width
height
(4) B39l dztM do] (diagonal)

aspect ratio =

diagonal =\ width® + height?

(5) RG] AMZEo Ui Ee] MRZE9 vlE
(pitch ratio)
height of block
height of text line

pitch ratio =

Al el e ek

g 2. #He) oA AR,

Fig. 2. A image information of block.

9 BYES 4% 9 H2¥ BYS BHE
of gtk olul, ojnlx] FH o] BHEN YA &
AE zAEl AelFojok & B¥& B} A A
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859 AlRF Aol A (B =FdMe 018
constraint differencezt HFth)E A4t 2
g 3o =il 7t e ye- oI g
(1) 88579 Agl (difference)
difference = block(i+1]. xinit-block(i). xend-1
block(i+1). xinit @ vh& E&e] AZ A7} x|t
blockli].xend :@ @& & 2&8% £
2) BHE9 AIFA Atel9 A2l (constraint
difference)
constraint difference =yxdiff*+ydiff*
xdiff = block(i+1).xinit - block(i}.xinit + 1
ydiff = block(i+1].yinit - block(i]. yinit + 1
712}

Mt 7igd

a7 3 8o 94 AR,
Fig. 3. A position information of block.

V. 2% 282 g4d

22 el §4 Ak @ BA 2o o
AR V15 2a 2ol q@ A, BT 24 4o
of U 38 B2 Beo] AgauA el

4.1 33 23 2ol HY

2 goe §4 Aele Ue & o AvHez
ek oA T4 Hals) 3 (rule)st 2@
A AT AT 29 49K BEe] 9 BAF
SIsiel 325 B A9 U YA e
92 Afstne 184 Exol

o}f. Moo oﬂ,

WD shel Bak F A geow 23d
A% (28 4Harb)e)
G4 Shtel BV A AR HYen Fad
A% (23 44X
B4-@ B 7 olge) TAL o) AT Aol ¥
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gislo] &9 HS (29 441)

W3-® hte] AgEYD 1 AL S =&
o] thy ¥Ate] AT EolA 29 A
+ (19 4+9)

WA-® & N olde) EA7h B0y 9l Bgo] ¥
giso] &9 AF (¥ 4h)

HE-® olHEAe REH b ke 2pgol
Bol glu 1 BA9 8o Helge] F
€9 4% (29 411)

WD F 7he] Bl 7] shy o] BalE
RS AEH 2eds vre /HAx
e AE (29 44)

o W H

=) BE i il

a8 4 ¥ 349 32 24 39 4
Fig. 4. An example of isolating character block for Hangeul
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/AN 83 MM T3 BAS3E) B8 A7

- 1. 1 €22 FfR0 M2 d& 742 a4
5 6. 7 EHn E 1o 23EH P EE v
BRI},

&~ (Rute-l)
4 —0@6®
23 -1 22 BxAge EA9c)
234 1-2 £Y Aol Az} gt
23 1-3 94 ®)& (pitch ratio)el 0.5¢]4e]},
24 1-4 Y8t BHY ¥4 vlE(aspect
ratio)o] 0.58c} #c},

aspect. M 2]

ratio N N _
=k ni=b ZAH|
A 9 Al ¥ A 4

e pa
8 do

i 0.37~0.43 | 0.18~0.29 | 0.36~0.42

§ 0.36~0.38 | 0.31~0.32

b 0.37~0.43 | 0.25~0.26 | 0.41~0.43

[ 0.35~0.37 | 0.34~0.35

] 0.14~0.21 | 0.11~0.15 | 0.21~0.23

E 128 By g4 e
Table. 1. Aspect ratio of vowel block.

wy o

| 1lo

%o | %o}

A A
H

(a) He)d

(b) AMe|¥

38 5 4 Ay «4(FH-1)
Fig. 5. An example of merging process. (Rule-1)

&1 (Rule-1)
Wt —-—0@03®®

A 1-1 234 -1, 29 28& w53}
A 1-2 889 dz4 (diagonal) Zel7}t &
B89 MZEZ(height)®r} 2}
22 [-3 A3gsle B9 F4lo] g B39
AolA ZA gl ged,
Z22 [-4 38 539 9] v &) 0.5 o|4elth

Z
Z

ﬂ o

pyjen A

Q @)
(a) AHeld

(b) Hej¥
I8 6. ¥4 Ao A(FH-1)

Fig. 6. An example of merging process. (Rule-1)

T&-1 (Rule-1)

W —@

273 1-1 23 -1, 2. 3& 9=E9t)

24 [-2 43 B89 34 vl (aspect ratio)
o] 1.28t} At}

3 -3 ¥ E89 4} ¥]& (aspect ratio)
o] 1.2Kt} A}

Z4 -4 13 B9 712 Z (width)o] 8 &
o] 2% (height)2c} A},

- M—O "H‘

(a) Meld (b) Ael¥

Iy 7. 24 A A(FA-1)

Fig. 7. An example of merging process. (Rule-I)
4.27|% Xt 289 g
715 BAF el 715 A olFe Bl 1

4 9N ¥ A9 8oz Uve) 23 447 o
Aol e chee] FHol R B
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&~ [V (Rule-IV)
g —®
Zz7d V-1 82 89 99X ¥]&(pitch ratio)o]
713 &2 £9e 5A4¢ Zet
21 N-2 €8 Alel9] Arjz} 74t
A -3 E8o] U] A3},

BN

s (2
) A2l (b) A2+

O 8§ Ao &l (tH-N)

Fig. 8. An example of merging process. (Rule-1V)

Al Eddte @2 24 Y 549 ¥ e
2 22 549 S /AR Aol wen A3
e T 2o

H3-@ shtel At 5 Aol 2or R

of #2€ A% (A¥ Ha)

d8-@ shte] A7 Al A9 BHor Rl

o] &9 A% (18 Ha)

719l Aol i AeAYE ge A
He A9 ¥ BA 2 S Ak o
AL 1, 14 a2 Agsle] 38 84 8
fichises

o

o __2_, ild

¥
o
g

B '
i ok

(a) Ao} {b) Meal¥

-

a3 9. @F B2 289 ¥4 A o

Fig. 9. An example of merging process for Chinese
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5.1 22| XMz|of solz HE

B Bl HelAde ded) B8 onjx| A
Bel 93 Augteze e AHE P& 4 ¢l
ko a¥ o] f= ofuA] HHel §X] FHKo| Frlst
o B89 T2 HUE oj &3 Ao, &9 dF
(8)“0)(“)01])\_1‘— ‘;}"1‘6] 5[:;_(] o§ iﬂ_}\_’] H£ 'T—O
slal 2213 (break position)® FAsle w2
AgEde 9 oo W EeAd —?E
(candidate)7} ol&l 7§z} EASA Hx F 94
{(projectional joint)® Z%-v F2H-E 37 oy
. B9%0] & 43 (touching joint)e] 3% 44
el dFE A Pen, T FAf ool HAEH
A4 B didlde 2t Ex218 AEsA Eals Ul
717b ojfche @39S X3 Qih, B =EolM e
Z3lio dx BEHogE dohyy] oa e HolA
& Fol Y7] 95t E3lio] BY 92 Agsle
M2E AE (metric) & Atgdo},

ru\

5.1.1 &89 Mg
¥ HYE Y5ty Aol $dHcs Hag AL
TAEC] HEd &4 §8E Fohlle Roltt
¥ meldE 3R OE e A BEe &
A8 AR &) Helel gidel 3 E8E Fohl
Art.
(1) 378 A8 4 249 4
BAF Bl& (aspect ratio)e] 1.701de2 e
v},
(2) 3ta7) rlert HEE Ba B2 B4
215 &ztel A1y} cheksly] Wil vjzel &
o] AEE 4 B8 ¥4 v o] dFatA
e H4 1 00 ez Yehd)
(3) gte7lel &g ¥x Lo B4
FHE-o) g4 vldol FFT {FAREZ] wf Rl
1,70 25 vephdo)
(4) &Ez @20l 133‘8 A B4 54

BRI 2 1 7ol 4 2.5 hehdt,
Gel B8 e Hele) B v gel 1.0
9 Beg vl Aelel e vk
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5.1.2 889 W&

BAEo|l A& F4€ 4 882 P
v EZe P s IAT AA R Yee
ztol7} glch. e xS0l FHe e F
7R 2 vehdtt, B 2 =89 Wi o &
g4 Jehte 24 42 (force joint)d A7+
vk 2Y 10+2)9} o] Eale = dAT +
W BGgE AL AE FHE FAU HEE A
oz #A3HE A4+ ¥$gE ¥4 42
(projectional joint)elet #rh. EF (b)o] A
2x71e AW Adse 399 HEE 3F 44
(touching joint)el2t g} RItHoZ & =FoA
B (00 A$E BA 289 4 AgA Arle A
o2 744 42 (force joint)olel Ao jict,

2 2]
<M e BEIE
(a) 2oicdz (byg&dA ()2l

08 10, Bxte] A& Y9 o

Fig. 10. An example of joint-form between characters.

5.1.3 89 7z 34

B mRoA Agdle 72 JRE F3kae ¥9n
By} E3iol xjo|ct. Fakie] YR E AHEF
o2M ZEAe Yewg o) fdhe YRl R
oA BYHE 7] o2& 713 EAE FEHA £
g3 & ¢ Uk, =Y Ex Alolg] HAEZE U &
B8 B & ¢ XS Tsujimotort A B
golZ ZAE (break cost)E WM HBES
t} A4 SMe B BAd] dis Bl =
2EZ Ags1 By 72 FEE HEWPo

Z 29 A74d #a 8B Afele F A9 o
£ o] ANDAAHE 3l AR A 7R ol % %
o tal ANDAAE HEA HYE, 29 AFE}
o BgsiA vehdo, olA& Fa HEF: A=s A
3 73goll o)-g-3t7] HsiAiolct.

g HB2ge] TRAHE a2 BYE $F 54
(vertical projection)&#A e F3hart vEhd
£ 919 rAEte 2 Jehte K& FRE AHE

ok aeln 2 Ate] RES F3ph FEOR HF

gozH Tzt 24 119 M2l & B4

B3

(a) U

e} (diolA Rt Rty HUY ZH ¢

gl 11, 99 84 8¥9 4
Fig. 11. An example of projected character block.

5.2 Bl 24 882 &2l

g2 B2 BHe 4 Hest B Fle &2
A7 5 Aold H2E g Byl @A =9
2 AdAe oz g2 BA By B A
&A=l
2 Bae EAE (V12 E)e] #YF EA4ol 4
ovy o] EAd ZAs B AF AFHAA R
B B H2Zg W9 (offset)2 3t HAHAUNE
Folzl YL 71EHeR sl o|HS F4oz ¥
2 M2 & P&A |t
A €€ 2 2o
(1) 71838 & FAe2 319 &8 H2Ee 25%H
v E2ug A48 73 FYE

(2) Bglo]3 RAE (break cost)E A &%}

(3) B0l BAEZ HEHEA F3io X
HRE F3Y,

(4) 9] AEo] BE F3}ho Y& FITL

(5) Baael Ut A4y} He & ¥
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Ekkissg

6) ¥IHE 7oz ¥ Eud Bae steF
HEE AMEZE W2 e ataE Eoal A
Ag ARE 7IEdez ook & A% ¥4
© DA E I ¥R gert

(7) (1) ~ (63 & wHE-rt.

a9 1240 & Ee] AeldE Zun

g

(a) Ml

) - !

(b) M2l © o fe) Malg

!ﬁ’
\.

I P
Eﬂ! E‘ﬁ‘ii i
L

37 12,32 A 289 2] A9 o
Fig. 12. An example of segementation for Hangeul
character block.

5.3 st23 7|z7t 22 X el F2

s

23 7137 FEFHo 28 B2 ¥4 vlE
o] 1.00)¢ez Vel EadE FH37] 9isiA
712AE AR A sle W 713 Bt @29 #S
of X% u o] 7IEHE IR AHEEHA SHW
2F7F 47} ole 713 BAbY t2EF (width)e]
2 Fxlboll ulE] 22 A L7t 7] WEelth

el Bzl B3] & AIEA (xinit) FH £Y
o] N2 Ayl olz EA Rasie FH
& A 9o} o] W Fskio] AAH R oA 7]
T A 329 AEE 5 de A9y 2He 2
sl Belg gl "o o] AR @2 ¥4 &
ol HFexgA #Hy Hado Fe APd 48
2% 130 By,

T3 32 F29 $£36 713 FAbt A& Fab
B9 B2 Ayl 713 A9 24 dXe iy
B 28 & RRo] g} uebd Ji&EHe FHL

Ade] olFoiATh, 929 AT B B
Qg TSl Kokh A% Fuol v £AE 9
gt 19 149 & Bt
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OREAK AREA

(a) Alzia (b) A2l te) Hel¥

a8 13. 713 &2 g8 Pl A o ||
Fig 13. An example for symbolic character block I.

oH B4

{a) Mal

DREAK ARCA

DREAK AREA

[ EREY te) Ma g

a8 14 N3 ¥4 B2l e Ae o [
Fig. 14 An example for symbolic character block .

5.4 ¢t 2Xt Eel 2l
oF 22 2o B4e 92 B4 ¥ed 549

fFAbsk7] ol @2 B2 889 Bl ¢ndEs

adz Agdo. a9 150 & Bt

(a} AMzin

DRCAK AREA

tb) Aaloty (c) A%

I8 15§ 2 B £ A o,
Fig. 15. An example for segmentation for chinese
character block

V. 4% 1%
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6.1 AHN &

B =P 48e 29y (scanner)2 ¥ &
A dielgte] didl YA SUN Sparc-1
workstation& AHE-de] X-window’delld C-9ioiz
TEsH e 13 169 259 TEEE HYT

<D,
Era

I8 16, Al2"e] BEE.
Fig. 16. A flowchart of system.

AY delele A4 #2 FA (=8A, IA,
I )eln, AY dlolele] 2eole AA (font)e
EAM F2 oly HRA AD (X, AEx,
A9z8)d ad¢d Ad (a9, FnY, daH)H
RrlH oz FAA FolW A4 Z7le 7 FRIEA
72 XJAEAA] A 715se B EAgd=
st A8 H2lE o8 2317 29189 B
1=

(o pex ][O SR Anon | URACTA GOREY]  WwwToe] (G Trient]  (ebanal)

L] FEBDE af2] Beoh of MG Bl K FF
2 LFAPRTER

R o of ENES BIW e =&
=i BHERR EHEP) ofelRl el
B B BiEiEls HiRIE]ER

i oHEE o 0] EEE ERl &2

(a) &% #4589

e—

i1 BRI o] GEh 61 B R & A
" O BIRIER

EEE 0 Pl BHS PR Y &8
&R M EEPl PIEIEH Eﬁ@f
S P¥E MERrS EE;E]EH |

=15 EEVE « O] RS R

(b) B4, ¥ E AF Fo BaE9
ag 17. 4% (2717} 2 4 EA)

Fig. 17. An example for experiment.

| —

OPIN R ] GOC M GANTATION f CHAACTER DIMACT]  [VIWTOO| vl - T AwmaatE]

o] EIMEIHED. =it HEERIRY SDECAIST i
) FEBT oiel) ERIES I BRes
C] IS P MR PO R AER
Bl EER FIEIRY RIS Eﬂ%@.@u@@
REFIERS NS FIREES M MAE K
o) TS [ (=R RIS Rl ¢
EPIEFS BIE AR RIS Nal B8 £

(a) #&€ #A18Y

(O TFCK " [DOC_ N VEMIATION | DWAACTER BXTRACT)  Pw foot]  [GaT - avmars) O

B EHEIRIEL FIEEY mm SDFRHAE] EF
= EREERS [EIE] A EEEBEC
IZE] B P E]EIE P] RIS
@@@@E@]%@mgz@ﬁ@m
REEEIRES OIS AREENES MR MY B
R BRI (= Ehm OIS Bk |
EFIEkD B ARME R N AR ¢

| 2 o

&
S

(b) 4, Bex=E AN o FAEY
1% 18 4Y d(=8A)
Fig. 18. An example for experiment.
A3 dod HRol & m=&A AbEes #Wyol
AMA et Zrlel AEE F UALE ¢ 5 U E 29
Ay AHE Bolx ot

6.2 &

€ =RdAM Agtste gdxnEe 7189 Wyl
FHA AR (@ 2AF)o &3 ZA Hof
b g2 A7)0l Baglel FRE A2 Y5
el 329 29 & e st =
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> Hz ﬂigg# Lch %:-a%ia# Nzs|
w24 AY 96.8% 99.1% 93.1%
94 AY 96.2% 98.8% 96.3%
T A 95.5% 99.1% 95.2%
B2 49 2%

Table. 2. Result of experiment.

g 71Ee] wyPo g Aeldla 24U HEd
29 BEv 27 7159 ¥E, §39 $Ey B
2E P F e N2 F9Ue Axsig
F 20| Hole 71E WHY FF&E 717 UA
g EAel disia A&3 oolrt o] Afol® 7%
7o 1EdE FAe FEAUA ZYon F ol
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Fig. 19 Comparision between traditional method and proposed
method.
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