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ABSTRACT

This paper presents the segmentation of sentence area and diagram area from document image.
For extracting the sentence area, we perform the Dilation, basic operation of Morphology, to the
document image and obtain the smeared document image. After the smeared document image is
blocked, we determine the writing form by the vertical and horizontal characteristics of the docu-
ment image and calculate the skew from it. And then, we relocate the document image and extract
the chatacter string from the relocated document.

11 document images of three classes are considered and the character string has been well
extracting from 11 document images.
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Table 1. Analysis of character string writing form in

documents.
w4 ® 8 q 4
EENEI q =
N | gAE A= 7t =
& oF 9 = A 2
L A 4 =
- @ =d x| a4 =
J F d Y B ] A 2 |
W | AA zes | 4 =
gagaes | o ?‘J
REDESE i
o ol ] P A M I A =
. cGc 1P| A =
o ‘PP R 1 = o

* PAMI: Pattern recognition And Machine Intelligence
CGIP : Computer vision, Graphics and Image Processing
PR  :Pattern Recognition

¥ ATl AE 2ARE 4 2AE7E E 29
2ed o Ao 2ERl AP 83,5?1501]*1 12329]
E BaAs Agetan dden, #A9 BA B¢

-2 0 16X QE . A el /g_?_ 14}0]152 o]s_—g}
e AEe] A i ekt on shvis
Hal717 ol ek HE AE2 Ao Hfolx B
B2 Az, Az, 39 dEA7) g
o|Aa FAL FHEAQ Aol 7]Ab ot L‘P’o*

B oM e 2AEAE o
Ho w4 Fu 2 2ol A0 3 o}

o o] gt
M. Morphology

3.1 Morphology2| He

Morphology = A 2% 34 = weslatol M
o] BEAFEE Elﬂ s g3y, IFEFH xFtoz o
Folzl hdsiadel Wy rie] B dud E-E]iﬂ
AT 7 2]
Mines) A% 9 G.Ma theron&}] Serra7} 44 °1 7]
3}8} & A Eel® HEAAbele] g dAFF
(1964-68) 0l 2 2t goll A BHAUEIY Tk 1 F o] &



#3C /Morphology & ©]1 8§ & A8l hi o] F4d $&o ©E A7

E 2 %79 37 24
Table 2. Analysis of character size,

g #A Z 7 & 2k B
¥ A4 % B EA, REA | B OF | EA REA 2 0=
2 A d = 11P - 42P 9P, 10P ad, W2 ) z
FAH ANE " 11P " "
A
E ool o " 10P " "
E I S B ” 10P " "
" & = 9 n : 9P, 10P " "
T Y% 49 B " 9P, 10P ” ”
- Az g 18P, 11P 9P ad, Wz ”
3= 5 4 & 3 " gpP " "
N AR 7y - 9P " "
o o P A M I 18P 8P zEze | mdag
C G 1 P » 8P » -
= B
P R ” 8P - "

* A7) B 2s}h F2 BjAte) A4 2L &8 HE TYPE Adll o8 #573

W 2] Matheron, §&%9] Serra®l 744 Mor-
phology 8] # A8t A3}= Texture Analyzers 9
71712 AEsEol Aeirtx] g &85
o3 o

3.2 7|t

T 709 A% X, BY Minkowskigg X @B2t &
th o] A2 Aol HaYolF o &) o @
o] Aojgr},

X®B={x+b:x€X, beB}

% Mol AF X, Bel Minkowskix}& X ©B# &
t} o]HAL2 Y(X) =X DB & L uje] yo ¥rf A}
goll oJgk A y*(X) = [Xc@Blol th$-3lni, o
TAZF AP,

X®B= UXp,=1{z:X N (B),#0!} (3-1)
beB

XoB= NXy=1{z:(B), c X} (3-2)
beB

Morphologyol 7173 712 %o]s Yl wWgel
f¥ol H WL the 2, 1A LAE 19 1

o Bgr)

X943 B :Structuring element

1)Dilation(¥# %) : X ®B & X & &%
2)Erosion(%) : X OB & X& &%

3)Opening :Xg ((XOB)®B& F& A,

AL A, BES RE AA

oo .2
Ditation(® %) Erosion (4%)
den
)
-
Structuring elessent Openi
Cloxing pening

8 1L 71 dite] o
Fig. 1. Examples of basic operation,

125



W@ EESSHWCEE 931 Vol.18 No.1

B(X®B) OB #4, 32
e s ete A8

4)Closing

N. 82Xt 899 &

4.1 BXtEe| Y
2 =gdMe 2A9e F&sted dolM oy
o 42 g o] &3l r),
&9 Bago] oasid PAE 2 #21E e
H e Az dA s
z)vz}‘gb tojol ofa] A Th
ol R TR A dAFNAHSE
&atA 223,
4) Rk} £2e] 7hA L thojgl trojg] 7hA) n
& zpct,
oo 4AE ol &3t P xPPdon
sty A 585§ 19 20) Bk

e e 22 #4 HE 98 2 8¢
LU LR UL
1

EXETES
]

e
1

I
[ s HErI] Ay nY ]

I

4 T

At

[%;;xl&ul

[ exe +x w9 224 |

l

[;u%«an]

l
[ e & ¢ + & |

a2 dAx g%
Fig. 2. General Flowchart.

4.2 M A2 Y

24 Gae vle, 20y, A e] Sl o
A Holxled Al 2EH o] A2 INE

126

300DPIej &) =7t sojof A& 4= Qo 2
wollM e £4d F&A BEAgHe a3s S
7) 9ls) 180DP1] %ol A 640x3509] S 4= 2
Mg ]lgutel ¥atg 22 HEYE o, UE,
=%, do] FATE W FAR vk dHd s
#ate] Aetolu Ry F S AEE Y BAE
FEE e Ao ddolv uyPHee
A 718t7] Aste] EA8doll el Opening&
% Closing & st At

! Hﬂ e

o i

~
i

do o
o

=
&
el

ot

43 ZTMEBE Y EHE

PEg Y E2 Mao] stz e
A, 2227 el s w7 e stewa
Wb M 2ubak 2bzbol] wisl 1@ 3ol yebd Structur-
ing element & AME-3te] FA 84S 7tz 234 Di-
lation&- 3§ 3},

CocCoococ)

(a)7F& structuring element

b) Ml & structuring element

83 2 84
Fig. 3. Structuring element.

19 4ol A & e AXE MR BAgel dis
19 39] 7}E 93 Structuring element & 2§39
19 4a)sh i, AE Rl dis] skE wEk
Strucuturing element-& #8381 19 4(b) <} A
Hol M2 Ex92 ZA9de] A stvs g
o} oleidt A AE o] gsta] Eade Mg AHH
4 Ak

19 49] (), = A= Ezpgel tsf A= St-
ructuring elementw HaAF A3 veld Ro)
=3

FAEHol B F83Y FA8 e 94



# 3 /Morphology & ©]| 8% &A13t4hie] £44E &0 @ A7

g sl goiow Bas oA Hed, 2dng
Bar) A WA dolud B ANA =l
SRraee 2 Holud Fo westd de 17 5% vw, 1Y

2 E &3 @

24z gdael )
@Al EolEe] HE wdE ANE (X, Yot
pech

GA2:ASHSE HFoM $FoR, FEolA
szoz zAbR,
@A3: HFH2R B8 (Xoan, Ystart, Xend, Yend)
€ 24 g
714, Xsare = min(Xmin, Xe),
Ystart = min{Ymia, Ye)
Xend = maX(Xmax, Xc).
Yend = max(Ymax, Ye)
Xmin: 71 #52] X2 H,
Xmax : 7V #3598 X#HE
Ymin 1 7H8 359 YHIE,
Vonar: 718 1250 YHE
()" & & 24E(7}& Structuring element % §) ©A4: A 1o 38 b o,

Waw
o

T N A . ¢ S .
o —
0§ [ -
e —— i — i

(a) 7} 2 ¥ 29(7}& Structuring element 3 &)

ki

ﬁiim

127

(b)M = #xY(7}2 Structuring element 2 &) (b)H = =24
33 4 5§89 o %l 5 B3] o
Fig. 4. Example of document smearing. Fig. 5. Example of blocking.
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