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( Handwritten Image Segmentation by the Modified Area-based Region
Selection Technique )
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Abstract

In this paper, a new type of written image segmentation based on relative comparison of region areas is proposed. The
original image is composed of two distinctive regions; information and background. Compared with this binary original
image, the observed one is the gray scale which is represented with complex regions with speckles and noise due to
degradation or contamination. For applying threshold or statistical approach, there occurs the region-deformation problem in
the process of binarization. At first step, the efficient iterated conditional mode (ICM) which takes the lozenge type block
is used for regions formation into the binary image. Secondly the information region is estimated through selecting action
and restored its primary state. Not only decision of the attachment to a region but also the calculation of the magnitude of
its area are carried on at each current pixel iteratively. All region areas are sorted into a set and selected through the
decision parameter which is obtained statistically. Our experiments show that these approaches are effective on
ink-rubbed copy image (#A4, 'Takbon’) and efficient at shape restoration. Experiments on gray scale image show
promising shape extraction results, comparing with the threshold-segmentation and conventional ICM method.

Keywords : Image segmentation, Takbon, Region, ICM, MABRS

ot
=

fo

I.M B FAZRH 494 2 498 BdsAA EA 2 ¥

HE 2 JXe £8sde 98 AT7E0] ASE

%9 ¢original image)E FHe] 1HKdo] HEH] gt 3 7hedl ¥9E8e] AR b AEEXE 21

Ak BZ=dAHobserved image)S FEoly QY Q8o &A 3 £E X (threshold) £&x2] 7] 9ot

ofs] Mx ETA} A HAC] EFHo] YEdo 04 gongto] o] AgHE o] 7[He J959 2
UA|

TR, wEusn WA F
(Dept. of Electronic Engineering, Hanbat National
University)

Hed Ak 20060643€204d, A L4E Y 2006138974

[¢]
S
ﬁn‘
I
fm
u
o
1=
%

Hr
H
K-y
>
£
44
o
i
2

2
£ 25 Apol9 AN} drHor AFEe] of ¢
H AT daFelv 4t BAFY #sE &
ETgor ALY duE 29 %

(443)



20064 98 MxE2E =X M 43 SPEH A5 F

= oln] 1980 ) FHHEH A
A E&oltt, ATHGeman, S.)= Al
)2 MRF(Markov random field) 4o
Hg3o 3rE Alole] FEA
TH3T AES FAAY
92 BATY olold 1986 WA (Besag,
A 1852 A (current pixel)S S ALz
(rectangular block)& AAI8taL stAFwhe] HYE
SAT(BEEFRNCE AdE FY3 a3}
g wrag wEzAR G (terated  conditional
modes, ICM) 7|22 ¢4 e o WS A
H59 a9 FIAES Ay FETD L4274
&4 v dde A vE Qgoly HEoR
AF4e Az FErt BE gEHAdn siegE JF
F40E7Y FEH fAEE AIGEFY A
29 Mg IEY ¢ Qus etk 1 F o
ICM 212 2 237}t A EH o WadgA J4&
Edsta 54L& &3 7|28 olojdol g AFs}
AgH ) AP4E HAME g dnIFHT $5
a3t

ay o] 7IgHe AUA AHe AT & AZE
Hgog #}/REL P&3Hover/under smoothing)=

3 I Adgs dAE 21 gl AEREE
o] 7ted FEAME Edag 2
A7 E . olE Ay o
HEZ FFG(EHK) W A
Asget, 1 FE LA

o

Qg
N

do ¥ U rr

Z

]

¥ o
[o

Hu oo ook
fr A

o]
hal
A

Mm@ AL Fo
a0 o
i

o u%

oft

a8
™
ot
% 18 o ro R

—
of =
> ol

O
lo

Mo
2

I

R

ol LA}k, of
oA AHgsHE

Yoz BEIAT F G9 Aols] 4 EAst AT
T A4 94 Fuel e 959 2 P E3

(444)

31

13
ox
e
o
RN

2

P

2 2
8

of§

i

BN
>
o

40

X0
ne

1=
' }.ﬂ
M
G
S
£
4
ok
"
2
paca
>
52
N
M 1l

Shid
et
_orlr,
rir
n)
rlr

e
2
N
-

o
o rju
y o o
Boog i
A
jiﬁ
b
e o
oot oo
N 2 oam lo
o By

X

2

& 0o Mot
' 1A
SL
2
—n
40
2V
X
rO

g i 78tey
A el e TR FEF
g dAE FHE}A St F
Alxgth, dxEer Fe
le)
Fdst},
o] 7)8t8hy el
dAZE MY Z ohd S (La0E
HAE AEste AsH|a wES
194 2de 99
1= A A - L S R b
A7 (modified area-based
MABRS)2} gttt
o3} Al Mgl E
o} Al MM E w1t
71He] daeF
e A MY WA
£ 53 FAstu

Fell A8E P

2

1)

ek
o

o
-

(R

e
f%m
fiit
rE
s
2
ot
vy
it
o

o Hd

Mo o owlo 18 U o
o = A

Mmoo Lo

"y
2
lo
fru
r{o

o ox

o
I
of
{7‘) s}
12
M r

12 o
id
i

oz

4

& do
ofl e of
18 b o of o

Kol
=
Hygg w7y

region selection,

ai]
=

o. 3¢ 24
22t JANA n (n=n, X ny)7Ne FA2FE Z=
LI 2,5 A OF Zo] =gz 0" 17
MZE Y F 999 Aelth

1

A7) HA} rgl e 49 124 E=Hoz 0 99
o1, rg2E Y 284 =FHoZ “1"9] JdYoltt F
4ol N2 Egolnz 7 499 ARIFS ¢,
Cpo® & W, 22 ago|2AY 0~25 7HeH &

o] g 23 n(C,,)=n(C,)=1 B C,aNCop

Xorg= X gl Ux =X rg1+x vl



32

o & WEIG =@ F AL g, Ca,
wrg2=UTk (chxrg% n(rk)>>1 ‘:71'\]‘ Q?’k:@)
k

o] @A} gk

A (DY 494 398A
2 2@ o) Nzwste 49
Qs 2& Fejo #FBY 4,

o

Lobs = ( org)d+nl ’

A71M g g(-)e
24 QG 23

rot

A @AM #2994 ¢ {Zopspp = 27

oj2AY 0~256 7HHl '3}"}94 AEE 7Y g=12,...,
m,, (m; < njdl dated & Q)7 22 g9 95

2 E3ldr.

Tops — US (3)
AN 5, C o, [15,=@ R nls,) =1 03]
£ Aeld AEREE O, =2 % a(C,) = 1

o BA} 4Yen Td 99 o ded QUg
g 8w o Ca,d BAZRY A4 Q) 4 @
zo] gt}

UquLkJT‘k,'i‘LlJSl, k+l=gq
q

Z7 1. n(r,) > n(s))
olo] A 2)~)e Ed3} x4
X H A Q) FEe @
4y ol diAEt gd AR E FAs 5
g

3t dg9ud BAE A7 g

rie i

of
off

1= =

4 QrYL F
KN

=

0
oy

Hd Jigol Qg =Xg

(445)

428

AelE FdTe] G4S AT AT HEH H2
Alxgch A2oA FA AFsHRl oA AT
Hol& 33359 54 H2 HAHES ¥4 €
Fo] B5FE] AA EE UH AL E Afold FHEH
TAME 7HR A HEH ke o9
=73,

=

T 1Al

7]'26] 1: Pr(x0b3|x01”g) = Hf(xobs,plxorg_p)

P

)

7}'Zé 2 Pr(worg,plxorg_sp) = Pr(xorg p| Lorg_ np) (6)

o171 RS Probability, 2 (5)¢] ()& 71X (X4
o 2% WEFFln, AR spe 3k p FH A
32, npe 34 pli,5)9 AH3aTolt)

olfd HHEL BEYY 74 i) st 494
o Hete] AR SYPolehe A Yo A&
H(locally dependent)$! MRF(Markov random field)®]

H A zaE §]-_/,\_9,] /_\1’)\:7]_ LR °‘7\‘j§}-/\ o] A
= o8 ZAd F doe MAP(Maximum a

posteriori)® FZolgt & 4 Ut}
ot niERZ 55
ol 2& 83 HAMY A ICMY 2L 7)
BRo2 np={(k,IG—k)+(—1)*< m,}, (mz
A9l A2 S AHgBAT ICM B4 9 Sy e
2o Melz B2 PAI gl 445 ﬂa&l A
TRE S0, 1 ke d) ARbE B Al
A Bejzl A mHFHojopmt g} AMZGEEL
$4e gout 49 Alzte) Sof AT Alzol

LS|

E Fll‘

ohd Tt Felel 9972 Feteke dE BA7 3
o o=a A 0 A 249 AZIAA ANE A @~
G e BEYHe) B9l gl TLIGES A

(a) G4 (b) BEHFA
a8 1. goddE AN
Fig. 1. Region degraded image(sample).



Yurhs 72 Agol R

& I 3 9 E rolx uh

27z At By,

by B AN ExpgAe A
As 4Pl 7MhE vER

20061 9F HAESS =& A 43 SP H A S = 33

E]?S‘}_TI_Z]— &= 5}/\—?—4 Z}éo}l Iﬂr% 74]*1} Al

A }5‘9— TFAHoRE & BaL A

A, 19 2¢ 7 l?‘i‘ﬂl/‘H € B9Fa gt o

g 20@)< *}7—}%% 12 (b=

4
U.?‘_‘,

-0,

[t

4

st

oX,

o

i =
Bz ox

v

g3l (over smoothing
1% 3 \:J—L-—él =2
2 F%el 1A% 3

tu e
4
& mlru 2

—r-f_m

ol
2

w

a9 294 & ¢ SIRe] A ES

o

—_

o%nﬁ_‘,
™ oon 3o

I-D

oy

4o K1
oo
yo <o Mg ro MR

fo
o
[
o
py

o 7letete e

staolt). 3}

°]

o

i
1HF

¢

A9 Astas widel wet A ne AR 17
o] stad= 500), 2at= 1300) zEl3 33k 25(7H)0l

(@ AttE2s () OE=

3y 2 BEo 9o ey

Mk
[]18
J

Fig. 2. Fittingness of blocks within region.

— —_—

HEN

—

(a) n=1

18 3 oiE2E2 2%

Fig. 3. The lozenge blocks.

. F2E 43 WAL olFx glo] G Asta
Aol e} Hert 7Fsettt

¥ 3% AR F ALt Al HA AERE A%
n@g EES FAse A JdHEE EE 5
Aol Xk sk p ok 2 ARSE pebe] A
d(pm, ) el B meanl g(p_ pj)]o]a} é o, n=
oA TY HFY AHLEF b3 ”H:—Elél BE
o] 23% A3 XN ste sATE ¥ AR
g0l AMAZEE dE58 5 Ytk

0

Lt HHER
A Q)T WE ZFHE BFIY A D Z =

A 1& 4= 9 5 k2 °\4«M F9& Adsted
i Ax 4(0<y<255)° W FEdx
FO): Pris) & 783 @59 HAnA 4, BT
v, 2 EFUA ¢ & e

I F dA nFAsae FHY EAXE T4
JIHez nlERE B2 BE HAAA BY Ax BY
of & 3tk el B FE Pyd A (DI 2ol A
et

l?
D exp{BN,, ()}

=1,
Pp= 7255 (7

Zexp{ﬂ (V)

29 Aol g (g AF)E YHLE Aol #

=2 ﬂlOHL Adatoltt, A (7)ol BEE T4 AM3

T & saslsd B¥o] glon, EAe A=y
L~ 1, ol &P & AFeMe f()7t y _EF

Aoz Ay E¥de

Ymax *BrY, = ARBAT Py FE o<Ple i”

gl el&Esit 1 o Tk

B].E)-Odoao]] &3} §lEo] %-;—_,‘1

Aol &£ FEo| Frh H%

z Lﬂ 34 7 999 F5 A=t AX L ¢ Y

A7) N,,(y)E dHsETAN A= 4 2 RE 3
7
2



34 HEE HETMEeL
A (DA MERE B0 Py 2 2AZ 4
@ (9) Zo| #dery & 7[R A 19
¢ 34 pol = A% 4 (7,20 EE DE 9384
Ppz¢old ¢ =0 ®
Pp<éold  y=1 (9)
A7l 0<E< 1 olT B8-S XA 22 HB3EA
YL EFT o] FAE AXEA BFIEE o)A
Ax Aelg J95e] BX Fe2 ddHo] 2L 3

oz ATHA.

A W 4 149 g
Pl 4% 2
oItk ol

[}
A

W o
o 1o A

e
KON

of SN mX
18 Roogt

o
2

Hr
Hu
frtt
2
Y
o

o
z
(o
A

Tobs— U;;
u

A7 s, C 2y, (15.=2 2 n(s,) =1 o]z
999 A% ue 4 D9 a T % ST 3

ot olWSEHEA BEHGFe 2RI Zolrt AT

agx A 039 274 18 F&39A ICM o 93
FARFE AFstgenz 9 AF k= ATl §
ou 3E9 449 e FYHA Foh

ols} ol ATAHE I 20 Pt AL
tistel A 49E s 2 4 (100& Hesich

LUJEZL]CJ}_IC’-"LWJQ k+w=u (11)
o714 B &3e NG ERE £F ICMY 9%
FARFE A ADAANE =2A  1dMg 2o

n(r,') > n(s,)7t A@F

JdE 7/ 5,9 WAL 47 SRS g @ @
B, kD) 2 wl) d9E st SR= )%
8S,=n(s,) °lth. E& min(SR;)=q 3 min( &)= a,
g & 9 o5 AloldlE BRI Z o, >a,7t BB
o oy <0< a0l A= SevH 52 71FoE

=i}
=

18 710l 28 A=Y

(447)

oo
=
foi

Al

A (129 (137 o] =dA A
2 dEdn

Clr(s,)=1
Clr(s,)=0

14 an. )L (-)e Aotk 4

! (10)91 o] AA

B

4 ot Mz o2 42
JLCURN & < L/ 1y

-

o]
=, mlo ["Sl
offt
R

of
0%
o g

4o
2 =
=
K

oz Mr
rlo
o
8
—
=
N
ol
P‘E
2
rr
AC)
o =
H‘[
o

a#o| =AY 256E %QEE —:Lga
AL A8t A2 A4 7

_124.

G e A% 0E $oB,
WA 3, b, B R €2 AR 4 (D~@ o
3 A9 BRI o)1 Roz WP
WA 4§ % AR 4 (2% 1D I3} 3

27 Aust] gus FH@ch

=9°
2=

SR

At

=

g $lste] 200X187 =714
¥ 1% 49 22 JPEG &
48, AAIIE AsARenD
8o B4ReE AL

ygge gradess hgn 249

3

Hu\l

slek. Aol Axe e
shiel dooln FAE AnGdezA te

of Jo e



2006 98 MxIZ383 =2X M 43 HSPEH M 5 =

a3 5 28x 28 Xzl ZIHEER: 128)
Fig. 5. Segmentation by threshold, threshold level: 128

Fae ANEA 19
o Yol thee 9%
Rt} AR

9 Aol vhgdde) 3 JEE W

M
>

y 3
jo lf
H'U FU{E

i
of

R A oo
1w oo o 4
oo ok o

=
bt e o
o2
o
fr

o
o,
o

> ot
53
of M

P
N

o,

2
Fu5o £

b
sto) 223

)
N
-
2
171
X

e

Y 59 ARl JHETL] o FAE Us

o2
a8

y—

fr
=

i

i

e

s

oft

o2

2

lo

.Y -
%

o] 44 23 gidEE HRYFH &4

e

o}.

(448

35

(d

(@) AIIEE ICM gHo) o8t dHER Za}
(b) 218 (2)8 Hxy|o goiMuyjHo=z Xz(d 21t
© OIE2EEE ICM Yo oist dg2F dut
(@ 2% (05 HEoIur ¥oMey|Ho=2 R2|g 21t
a8l 6 Za 9ME
Fig. 6. Result images.

A WA ¢nelEe AHeste A 238 Atz
222 AMSE 293 A 29 6ol AT AAES
3} PHEEZ 2E ¥ 022 Atk [,=0, 1,180, B

=1, £=05 2 &70 °]t}.

a9 69 AN (@ Fahe) AFEE ICM 34
o2 AT Aojth Beel T2GY
o ss @goz TA99e Aol
ele) AL & B2} Aol7k AY glek DE A I
4 24de) BAZ JeaEse ) @8 AYT
Jeso] wpgrgede] 1z U}

o]

geie Sas 34
et ol W AR el ICM
2 AYAZE ul$ maof, AzE gy
222 3257} Zoh AYSES Fol= wv|dt,

V.2 E



36 HYE HYI|HFGME J[Ho| 2 EXNEYEY kel

gEd AAH FAHo} FHEoz FZGM] thge) [4] J. Besag, "On the statistical analysis of dirty

FAEGE] Moz AE dA ¥e WYz g y= pictures,” J. R. Statist. Soc., Vol. 48, no. 3, pp.

8ol 94 & ﬁg_% AU, 5P 99 (5] ??géozi?\}&/?l% .and P. M. Djuric, “Unsupervised

o] AETER AEHHA 7] Wi, i vector image segmentation by a tree structure

ARgshE YA o8 992 WA Adsta & ICM algorithm,” IEEE Trans. Medical Imaging,

£24 e AEsa ICM HHale) ofo|t]o] & 7] Vol. 15, no. 6, pp. 871-830, Dec. 19%.

Roz AZEE url: njERE 22S 39Ed 9 [6] S. .Kﬂshnamachari and R. Chellappa, ”Multireso—

Aoje] ML BAAA AHFH FAREE o] Zo) lution Gauss-Markov random field models for

B “He= To voenmTrE e texture segmentation,” IEEE Trans. on Image

Wiglch 49 ZAgdiE & § Q%] nlERE EE Processing, Vol. 6, no. 2, pp. 251-267, Feb. 1997.

o] AAEFAA BT} 943 FHE B of FHA [7) S. Foucher M. Germain, J. M. Boucher and G.

o 25 9EREY o)A B AToA] A o B. Bénié, "Multisource classification using ICM

Mol g Ne a5l 294 2o FoE ?nnjm?eanggsﬁ;iﬁfrvgﬁrf nffip?;;;;zgf

4 Bt o] dugdEFe Y959 HHYH 2 April 2002,

716& Hlu A¥ste] XY PEow A 52 [8] F. Destrempes, and M. Mignotte, "A statistical

28 ZA49S AAsGsE Hojy xHE z2tm Yrk model for contours in images,” IEEE Trans.
T AEENGAAS Ao = A& s JeyopSy Pattern Anal. Machine Intell., Vol. 26, no. 5, pp.

aatstey e aue ey e o B My 204

ARG A7 dA= G29dd FAUHA 711 [g) 6. s, R Fjertoft and A. H. S. Solberg, “A

3= upyt A2 gogz} Bt bayesian approach to classification of multireso-

lution remote sensing data,” IEEE Trans. Geoscl.
272 s Remote Sens., Vol. 43, no. 3, pp. 539-547, Mar.
2005,
[10] http://myhome.shinbiro.com/ kbyon/petro

[1] Y. Solihin and C. G. Leedham, "Interal ratio: A /takbon.htm
new class of global thresholding techniques for [11]M. M. Chang, A. M. Tekalp and M. L Sezan,
handwriting images,” [EEE Trans. Pattern Anal. "Simultaneous motion estimation and segmen-
Machine Intell, Vol. 21, no. 8 pp. 761-768, tation,” IEEE Trans. on Image Processing, Vol.
August 1999 6, no. 9, pp. 1326-1333, Sept. 1997.

[2] Xiaoyi Jiang, D. Mojon, “Adaptive local [12] J. Park and L. Kurz, “Image enhancement using
thresholding by verification-based muitithreshold modified ICM method,” IEEE Trans. on Image
probing with application to vessel detection in Processing, Vol. 5, no. 5, pp. 765-771, May 1996.
retinal images,” IEEE Trans. Pattern Anal.

Machine Intell., Vol. 25, no. 1, pp. 131-137, Jan,,
2003.

[3] S. Geman, and D. Geman, "Stochastic relaxation
gibbs distributions and the bayesian restoration
of images,” IEEE Trans. Pattern Anal. Machine
Intell., Vol. PAMI-6, no. 6, pp. 721-740, 1984.

A KA )

g AN 233D

1982'd 29 ofFdlstn AAF eI E4(F AN

1986d 29 Medistn diEd ArFdd (T I
19943 24 Medisn disty A7 Fst EAE A
19829 ~1992¢ AFATY FE

199288 ~dA e n daFeta weg
<FBAER FFAEA Y, BlA, DSP, EEvtie]>

(449)



