Spatial Gap Estimation for Word Separation in Handwritten Legal Amounts on BAnk Check
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ABSTRACT

An efficient method of estimating the spatial gaps between the connected components has been proposed to separatethe
individual words from a handwritten legal amount on bank check. Owing to the inherent problem of underestimation or
overestimation, the previous gap measures have much difficulty in being applied to the legal amounts that usually include the great
shape variability by writer’s unconstrained writing style and touching or irregular gaps between words by space limitation. In order
to alleviate such burden and improve word separation performance, we have developed a modified version of each distance
measure. Through a series of word separation experiments, we found that the modified distance measures show a better
performance with over 2~3% of the word separation rate than their corresponding original distance measures.
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Table 1. Experimental results of word separation

istance | BB | RLE | CH| MBB | MRLEH |MCH| ZJiju | i

easures
Separation | o9 701 |683) 7.8 | 727 | 717 | 720 | 704
rate(%)
B
(sagples) IRIS (1030) 899% H&B

1100

a9 slAE 712 ZAgelN waEE
T Hoj3d 22 A wo) B o
192 3

A2l SRl o8 g

TR GAA BRAU £49 224 oa $A49)
wolz 4%3 BUTh £¢ 19 5 ©F CH 449
Heg BAZ A 4 A $Ro2 2E Yol
A “hundred’7 548 %412l MCHel o3 ahte} v
oz AWz AA 2eEe vz,

@

mm:&a Ty e SN W

®

18 5 71E &3 wAlojMel o] 22l o2zt
a8l 9 2L SHE WAl ofF I of
(a) BB (b) RLEH () CH 7Itkel S8 wh

Fig. 5. Examples showing word separation error by
original distance measures and correction by their
modified versions (a) BB (b) RLEH and (c) CH

method
v.z2 B

2 foAMe A2 AR 29 Az A 71wt
o % 44 e 2F gddA dolg gHoz
7] A e AAdsgch 71Ee Gt
27 Wr21¢] BB, RLEH, CH ¥Hi& Fi34 v 3
2547 2 ZRA BAE WEstn glo] Fal
A "7 zetdel o3 Exe] )23 "] Fhe A
Foz old A HE T FH R AHF, 2L ol
7r BE TR 7 7HE e BapE o] At A vEide



G714 78 29 MY @] 2 E 9

2.7}

a2

24 7%

R
o

t

M
o

W
©

(e
ok M "
=2
bt
fo
o
rlr
=
52
rlo
z 2
v
o
o
XN
2
o

> o
=2
X
i o
N
Py
fo
e
oX
O
it
iyl
tlo
4
o
[
e
o

R
&
L
4
oY L
at)
2
ir -

Jo ¢
-3
e
oX,
I
lo
o
o
>
N
=
)
o
pats
R

o]
o]
ol
it
O
>
rir
B
>.
>
>
N
N

i1h)
O_>Lo
B Moy

o
o
2
(2
o
2
AC
wg
M e
do
M
lo

[

T oo o

_?L
2
o2 o

5 o
ol
il
2,

I~

fu
*
x‘_\’
b
5
ol
M
5
N
2

oot
b
2

o IR o
o
)

N n:E {o

2

ox
o

T o o
o
o
Y
a®

"
o
ofrt
2hs
oo
B
A

it ox i

e e

Mt X 85 8 oot
s
o

b o
o B

)
ol
ob
122
=2
>

ith)
o
Mz rf
Lo

S
-
o,

o rg

BNoHo ALy
oft e I
g, W°
iy r
)
of
ag

B oof
B 12
>
o
1o,
N
fau

S I
N
o

o
ol
oL

b
P oot

e FuFg 2AE

CENPARMI®] IRISE dlo]E Ho] 22 AL&-3 thol

3 97 FAZE A2 O Fue Ag 23
gl 2 AW 3Pel A ©a

[1] 424, "X Y, “Karhunen-Loeve ¥ 3} 7)ulo] B2
T QA7 Fd3tE o =9E AA7E o)&
g A A 4, “ARTES] =4, A3SHE

CH A63, pp. 88-98, 69 1998.

[2] A. Ei-Yacoubi, M. Gilloux, R. Sabourin, and C.Y.
Suen, “An Hmm-Based Approach for Off-Line
Unconstrained Handwritten Word Modeling and
Recognition,” IEEE Trans. Pattern Analysis and
Machine Intelligence, vol. 21, no. 8, pp. 752-760,
Aug. 1999.

[3] D. Guillevic and C.Y. Suen, "Recognition of Legal
Amounts on Bank Cheques,” Pattern Analysis and
Applications, vol. 1, no. 1, pp. 28-41, 1998.

‘[4]1 G. Seni and E. Cohen, “External Word Segmentation

of Off-line Handwritten Text Lines,” Pattern
Recognition, vol. 27, no. 1, pp. 41-52, 1994.

[S] U. Mahadevan and R.C. Nagabushnam, “Gap Metrics
for Word Separation in Hand written Lines,” Proc.
ICDAR, vol. 1, pp. 124-127, 1995.

[6] J. Schiirmann, "Document Analysis - from Pixels to
Contents,” Proc. IEEE, vol. 80, no. 7, pp. 1101-1119,
July 1992.

[71 J. Zhou, C.Y. Suen, and K. Liu, "A Feed back-based
Approach for Segmenting Hand written Legal
Amounts on Bank Cheques,” Proc. ICDAR, pp.
887-891, 2001.

[8] Y. Linde, A. Buzo, and R.M. Gray, "An algorithm for

IEEE
Communications, vol. 28, no. 1, pp. 84-95, Jan. 1980.

[9] KK. Kim, JH. Kim, Y.K. Chung, and C.Y. Suen,
“Legal  Amount Based on the
Segmentation  Hypotheses for Bank  Check

Processing,” Proc. ICDAR, pp. 964-967, 2001.

vector quantizer design,” Trans.

Recognition

Z A 9l (Kyoung-Min Kim)

T2jd) W7 B8 S 1988
Sojerd A}, v
4 sdEa AR

l_.

1101



