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ABSTRACT

In this paper, we propose a method to detect the gradient of the spaces between sentences
and to deskew in the document image. First, gradient is measured by pixels for spaces between
sentences that has been done an edge extraction in document image and then skewed image is
corrected by using the value of the gradient which has been measured. Since document image is
divided into several areas, it shows a robust processing result by handling the margin, images,
and multistage form in the document. Because the proposed method does not use pixel of the
character region but use the blank area, degraded document image as well as vivid document
image is effectively corrected than conventional method.
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Y < (fan®)X + a (1)

-89° < 6 < 89°
min_x < X < max_x
min_y < a < max_y

min_x¢} max_x= A¥ 7

£ 9 FH3 xFE|A miny
2 A3 yRwold. A
o537 2.

A‘l e

3

F . vh2 TAIZ} mA} gbH

-

Ste
A B
< x
N©)E AZgch 283
Hetd 3¢, 8T 4=

%

= ni o
b

o2
12
£
1o
N
=3
2

= 12

B oy

v

x o

BN

> 1
(3
2y

B
X
L
)
o ™
=
tlo

e

i)

> ]

g

& L

2 ofd |
=
16
i
N

©eons A _x, Y<max_y°|H
Step2E WHE3}3L %X O Step3sS 7
st

Step 3. yH# I} oF a
<max_y¥ Step2E sl 2¥A] oW
Step4S X3 FHt.

Step 4. B(O)/N(©)#< ARt AAZ B

=S A A= ¥ 71e7] F(C
NE 157F ARtk AXe 7)) oS 1°
ot 7171 ogkel W e 7
n

N4 gol T Yehhe A9E ¥ =2
Me wolz= dY % 0l A 507}
Aol $A2 Ases BO)/NE) £ ol 3
2ol Eojorgt C(0)

]
RIS R b e

__‘TL,
S
= T
il
o~
2
Ol
£

i
nj
E
T
m
V
r+
o
_&
©
2
[e]



=% AMole| 3t JIS7IE 018 =M olnlx| 7127| 2F

71 C(©) #el 7H¢ e o7 dch

A" 2= CO)7F 7HE E& W] o7127] A4

o dAE BAFT Yok

a4y 3

24
10719 A

Gl 7127

Time(ms)

1200

1000

800

600

400

200

B

Sr——
%’“’
e

L FPAEW FPA 7S B wd =

g

300X300

=

EZ O AHdegree)

45
4
35
3
25
2
15
1
0s
0

400X400 5004500 600XE00
s

3. %8 AlZh 8@

=3 (=

F00X700

Zolth A7HA FHY A BT 71&7]= 30°
2 AR e A A" BAFE 474
1245 B3l A shsith Fee REvF MR B
2 otRe HEoAst A =L AL 9

stk

1k 3]

L

v.zg g

BAE B4 Qe 71278 2487
e Apole] Fugele) &7

A gk A 7127 HAES 99 94
t 2x AA = s Ao of
FHog throlAM gl

ot
¥ M

= m
= TAE

NM&= 7]

N
o
N
Lo
m
o
o
N
s
et
M
%
o |r
rot | ol
S du

o
R
ofr
o)
v
m
RN
b
e
= [ 4
O A =
o
)
R
o
ol

[1] Lu and C. L. Tan, “A nearest-neighbor
chain based approach to skew estimation in
document images,” Pattern Recognition Letter,
vol. 24, no. 14, pp. 2315 - 2323, 2003.

[2] A. Amin and S. Fischer, “A document
skew detection method wusing the hough
transform,” Pattern Anal. and Appl., vol. 3, no.
3, pp. 243 - 253, 2000.

[3] S.C. Hinds, J.L. Fisher, and D.P. Amato, "
A Document Skew Detection Method Using Ru
nlength Encoding and the Hough Transform," i
n Proc. 10th International Conference on Patter-
n Recognition, pp.464-468, 1990.

[4] Y. Ishitani, "Document Skew Detection Ba
sed on Local Region Complexity," ICDAR, pp.
49-52, 1993.

[5] H.Yan, "Skew Correction of Document Im
ages Using Interline Cross-Correlation," CVGIP
Graphical Models and Image Processing, Vol. 5
5, No. 6, pp.538-543, 1993.

- 381 —



