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Slab Region Localization for Text Extraction using SIFT Features
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(Jong Hyun Choi + Sung Hoo Choi - Jong Pil Yun - Keunhwi Koo + Sang Woo Kim)

Abstract - In steel making production line, steel slabs are given a unique identification number. This identification
number, Slab management number (SMN), gives information about the use of the slab. Identification of SMN has been
done by humans for several years, but this is expensive and not accurate and it has been a heavy burden on the
workers. Consequently, to improve efficiency, automatic recognition system is desirable. Generally, a recognition system
consists of text localization, text extraction, character segmentation, and character recognition. For exact SMN
identification, all the stage of the recognition system must be successful. In particular, the text localization is great
important stage and difficult to process. However, because of many text-like patterns in a complex background and high
fuzziness between the slab and background, directly extracting text region is difficult to process. If the slab region
including SMN can be detected precisely, text localization algorithm will be able to be developed on the more simple
method and the processing time of the overall recognition system will be reduced. This paper describes about the slab
region localization using SIFT (Scale Invariant Feature Transform) features in the image. First, SIFT algorithm is
applied the captured background and slab image, then features of two images are matched by Nearest Neighbor (NN)
algorithm. However, correct matching rate can be low when two images are matched. Thus, to remove incorrect match
between the features of two images, geometric locations of the matched two feature points are used. Finally, search
rectangle method is performed in correct matching features, and then the top boundary and side boundaries of the slab
region are determined. For this processes, we can reduce search region for extraction of SMN from the slab image. Most
cases, to extract text region, search region is heuristically fixed [1}{2]. However, the proposed algorithm is more analytic
than other algorithms, because the search region is not fixed and the slab region is searched in the whole image.
Experimental results show that the proposed algorithm has a good performance.
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Fig. 3 properties of characters embedded in slab
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Fig. 7 final features extraction
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Table 1 Top boundary determination algorithm

Initiakization
Insert search rectangle at the lowwest center
M : featurs points above the search rectangle
w . width line of the search rectangle

Loop
fori=1.

i { “w’ meet feature point ) then
height = v coordinate of feature (i)
break

end if

end for

Remove image and features above the height
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Table 2 Side boundaries determination algorithm

Determine side boundaries in case of the two stacked slabs
Initialization
N : Remaining feature points in the upper side of the search rectangle
N: : Remaining feature points in the lower side of the search rectangle
hy : Left height line of the search rectangle
hg : Right height line of the search rectangle
Loop
for i=1: N,
if ( 'h' meet upper left feature point ) then
upper left side boundary = x coordinate of feature (i)
else if  ( 'hg' meet upper right feature point ) then
upper right side boundary = x coordinate of feature (i)
end if
end for

for i=1: N
if ( 'h' meet lower left feature point ) then
lower left side boundary = x coordinate of feature (i)
else if ( 'hg’ meet lower right feature point ) then

lower right side boundary = x coordinate of feature (i)
end if
end for
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Table 3 Experimental result of slab region localization

algorithm state AF A7) AZE
g AA AR 178074 2% 99.89 %
5 BA 2R 1779% 1% 99.94 %
A AA A" 17T 2% 99.89 %

A 1777% 5% 99.72 %

E =g A¢dts SgE 49 F3 dagFos
EAREL HEd}r A Search 4 9 (region)& &TH
oz 2o EXNE HE HAFES ¢ B

ofyEl, AR ®ol @& 7" goag 4 Ak
T old Aol ALH IZ}‘Q A ¢iYEE
B =#o Agsts wHel 48€ dFd HEPde o
% 2054709 £#HE AFd A EAE AE HATEC
95.23%91 4 9801% % F71EE & 4 AUTHE 4). o|F
A g 3 AR B =EdqA Adste gadF
AAZE €32 die EALE IAyFez o
& 244 A& Aoy, dRyes EAE AF
4EE UL 0 5 UdT

2

sz ZL



H 4 =ZXE ZdE 20

Table 4 Experimental result of text localization

A A o AEE
olx AT 2F
2 s 1956 98 95.23 %
A ord H o 41
- N 2013 8.01 %
o 249 A% @sEp) | PO
5.8 2
B =2 AEdidA AAHE g2 VAd &
B #2735 (Slab Management Number : SMN)E 214
7] 9% s 288 AR £3H 998 F=45=
GRYFS AATL eHEAFS A2L WY TAH
AHelA BE Fgo)7] dEe, G4 o2y Bau B
g Bw oy, SAEAD v wAFE A7 o
o, €8 FAES vE F&d e AL
e oy, 2" wEd EAEE XIsGE &R
d9e A A Fedd, EAd 2EF dugHEe F
9 asn AgEHd £ o
°olE YA EA A Bol] oE&HE EAY =AY
(scale), 3] A (rotation), Z (illumination)¥ W3lelx= 7

21% SIFT(Scale Invariant Feature Transform) <3.g
& *}%5”4 131‘% SIFT ¢xg&s i Be A
€ 8a78%e gudFer MAAGoz HE37] 98
= A% 7H4‘i°] 4 8.3t -—"% SHA A
v 5= gk FT(Improved

=
o,
of
ox
i)
)
i)
|z
o,
oy
2
7
T
o
e
o

%‘%Oﬂ/‘i T2

o
e Am g
RO
5
o

matchmg

R
=
(@]
(]
=R
o N 2
JNni{)lme
£
% @
@
n
2 @,
w®
s
o 3
Iny
=

o
”7
fitl
)
o
o2
ox
£

a

or ™ ap

% of W e

1 i oox (T ok

g of

o] E R AL ] o}oq EE}E og
3 Search Rectangle method&
Rectangle® EA4AH&
Search Rectangle® Z (width)3}
UrtEA 8 BAE FAHIAT. o
7 Al (side boundaries
AAE ZrolA,

B9 AV7F ¢
F% £ UEF o,
& FA4% 2, 4y
P& HEY @GS I F
el 99.72%9 =

o 3@ do o &
e
=

233k

ﬂll)
Hr
of,

4o o
>
2 [z op
X E RS
o =)
SN TE
a) = il
Foy o
off o]
o

|
ols
o

RCAE
L
[
.%
o
23
o |

E
rO

o o i oox
) ified
=

32,
pa's
B
o
3
o0
]
%
lo
oy

rlo

2,

° ol
it

o

e
fil
iy R

o N M off 2 moh oox M2 of it i
e
N oox 1

Trans. KIEE. Vol. 58, No. 5, MAY, 2009

= oAde g A E 2054709 £HdR s A
& HEEo) 95.23%NA 9801% = F7lste AS <
T 4 oY oA Aoy dunFFE AL 27 HXR
| 2xd A% AFES Boled N4¥LE 2980
AFEHAE BE A EEdyAN, £3H gdE& F
Aste A TS F v 290 "aAo Atk =
2, Z45E 2 ez A, stesoFe a4
oy E EAAME HAdT + A, dugF: AAHes
Z ¢ Zds Add o £L A4S =2 5 U7 A
Tolr},
ZtAte] 2
B dATE ugddrleRed F34drIEATY
AGeagggrId ez Fdd dFAH.

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8l

(9]

S.H. Choi, J.P.Yun, KH.Koo, JH.Choi, and S.W .Kim,
“An Improved edge-based Text region Segmentation
algorithm applied to Slab image data from Steel
Plant.”, 10th  IASTED
International Conference COMPUTER GRAPHICS
AND IMAGING, pp.70-75, 2008

S.H. Choi, JP.Yun, K.HKoo, J.H.Choi, and S.W.Kim,
“Text Region Extraction Algorithm on Steel Making
Process,” 8th WSEAS International Conference on
ROBOTICS, CONTROL and MANUFACTURING
TECHNOLOGY, pp.24-28, 2008.

Lowe, D.G. “Distinctive Image Features from Scale

Proceedings  of  the

Invariant Keypoints.” International Journal of
Computer Vision, pp.91-110,2004.
Lowe, D.G. “Object recognition from local

scale-invariant features.” Proceedings of International
Conference on Computer Vision, pp.1150-1157, 1999.
J. Gao, J.Yang, “An Adaptive Algorithm for Text
Detection from Natural Scenes.”, Proceedings of the
2001 IEEE Conference on Computer Vision and
Pattern Recognition, 2001.

Xilin Chen, Jie Yang, Alex Waibel,
“Automatic Detection and Recognition of Signs From
Natural Scenes.”, IEEE TRANSACTIONS ON
IMAGE PROCESSING, VOL.13, NO.1, 2004, pp.87-99.
K. Jung, KI Kim, and AK. Jain, “Text information
extraction in images and video: A survey”, Pattern
Recognition, vol.37, no.5, pp.977-997, May 2004.

Yingzi Du, Chein-I Chang, “Automated system for

Jing Zhang,

text detection in individual video images.”,
Electronic Imaging, 12(3), 2003, pp.410 - 422.
Q. Ye, Q. Huang, W. Gao, and D. Zhao, "Fast and
robust text detection in images and video frames”,
Vol.23, No.6, 2005,

Journal of

Image and Vision Computing,
pp.565-576.

1033



Moletsl=2%| 587 5& 20094 59

[10] Beis, Jeff, and David GLowe, “Shape indexing
using approximate nearest-neighbour search in
high-dimensional spaces,” Conference on Computer
Vision and Pattern Recognition, PuertoRico(1997),
pp.1000-1006.

{11) M.AFischler and R.CBolles. Random sample
consensus: a paradigm for model fitting with
application to image analysis and automated
cartography.  Commun,  Assoc.  Comp.  Mach,
24:381-395, 1981,

[12] P.V.C. Hough. Method and means of recognizing
complex patterns, December 1692, U.S. Patent
30695418,

[13] C.J. Harris and M. Stephens, A combined corner
and edge detector, In Proceeding of 4th Alvey Vision
Conference, pp.147-151, Manchester, 1988.

H I3 HESH
19854 19 11¥ A, 2007 ofso) A%
FeE EQ(FEAN. 20094 XggFd
viakel ARAFGH ST,
2000~ A & dighd HFAHVZER
HAF 2
Tel : 054-279-5018
Fax @ 054-279-2903
E~mail : y2kscore@postech.ac.kr

HMH ST (ERBE
19783 4€ 2594, 2004 A EU AR
A7) 2SgT BU(FEA), 20046~
23T ggd ARV FTES B
REE
Tel : 054-279-5018
Fax @ 054-279-2903
E-mail : cshd425@postech.ac.kr

ETEFREW

19779 99 2194, 2003d AEG Ax
A7 FEH EQF AN, 20039~ A
23y dige Axdr) e FEE
A2

Tel @ 054-279-5018

Fax @ 054-279-2903

E-mail @ rebirth@postech.ac.kr

1034

T 2 3 (B R B
19839 49 189 4. 2007 4kl
A7) Fstd EQF AN 20099
Fo} dEd AAANETSRH 2U(R
AAb. 20008 ~EA & HEd AX
e IR
Tel © 054-279-5018

x © 054-279-2903
E-mail : khkoo@postech.ac.kr

+ off M %
B o 3

daEHAA
1962Li 8‘3 1424% 198% A& Al

el © 004-279-2237
Fax @ 054-279-2903
E-mail : swkim@postech.ac.kr



