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Abstract

Process of recognizing objects in binary images consists of image segmentation and pattern matching.
If binary objects in the image are assumed to be separated, global features such as area, length of
perimeter, or the ratio of the two can be used to recognize the objects in the image. However, if such an

assumption is not valid, the global features can not be used but local features such as points or line
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segments should be used to recognize the objects. In this paper points with large curvature along the
perimeter are chosen to be the feature points, and pairs of points selected from them are used as local
features. Similarity of two local features are defined using elastic deformation energy for making the
lengths and angles between gradient vectors at the end points same. Neighbour support value is defined
and used for robust recognition of partially occluded binary objects. An experiment on Kimia-25 data
showed that the proposed algorithm runs 4.5 times faster than the maximum clique algorithm with same

recognition rate.

» Keywords : pair-wise assignment graph, dominant point detection, elastic deformation
energy, neighbour support value
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Table 1. Determining the intensities of feature point labels

initialize p(i,k) =0, for 1<i<n,1<k=m
for each object feature (3, j, d; 91.].)
begin
find every model feature (k, 1, dy, 0,,)

which satisfies .5 (k1) > T

if such a model feature is found
begin
plisk) += 8, (k1)

)
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end
end
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Fig. 3. A model image and its feature points
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Table 3. Execution result

matched model # : 4

# of model feature points :
# of matched feature points :

model object
1 8
2 9
3 10
4 1"
5 12
6 13
8 25
9 26
10 27
" 28
12 29

19
16

13
14
16
17
18

Center in model :
Center in object :

Running Time(second) :

30
31
32
33
38

305, 239
532 , 464

Rotation: 29.4
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Fig. 5. Recognition of partially occluded object

A FelBel 45E %7

Kimia-25 dloJefule]2[11]7}

olE{Hle] & 2579 2d °é
Z2g EXA A /4

3

= EX]

ety A

Qsle] gros o5

A& S8l Z7F 500x500, 9OOX900 a719] mdd 3
2 g5l AgHdT 48

=

1°1Eiuﬂ B °W[7J[
e 1 Bt N

H~E g2 9450 AgEgon Ak W

AsiA 28 109 13749

el 5] 4



IR LS oled REAoz ¥ o A A4 69

g2ela FuelB(5)(6)3 vims Ak, A A AH ol WdAe) AANE nlel o] 2 WES FEe U
B Alz#Ele] CPUE Intel Core i5-2520, 2.50GHzola A< 7|&dhe SAFACE ARSIt 1 SAAE 712
OSE WindowsT< AH43141 T AL PEE dejslel shidl %x4 SAEE T8
£ 4% Kimia-25 lo|elilo] 22 e wiEoizl 13709 o shuel S4MEE F A 543 1 G5 o)1g
HAE Gl e F 7 Laeld A48% + 28 o] 2efuilE Weld Aojzto Y o] SYUEE
HojErh, 7 i 2% 100%9] 9482 Holx glevt Al o] Apdel 325 o] Ad 2d /o] SAUHET v ad
<rel el A% Srv) o 45 WEE HelFw k. o2x 547 dolE = plik) 7k ANS3 o)F ol 8
A o] 202 RE)Y] FHol& AA% ¢(i,k) & Holsta Akt

4 Mok dueiEnt 2|ciE2|3 dueiRe| M5 Hlw A
Tabel 4. Performance comparison of two algorithms oluf sh}e] EAWEIZ TSI T 7)o EAAL Ad ~
— zg)oz AZse] gon 544 A2 aidlE el

Kimia 25 Rt meiE 2kge)a
EYEEVES e = HIEY 2xgos AZHsina 7P eeA 5 7le] 54
Bl QAA]Y) A% S oA ARl o)S T 54
I 100% 100% 1 aHHﬁ_ —001—1—] kel o2 + 54
uelel fALEE ke ol AHEsiElTh. 544 Alolel A2
EE #@2)5 0.3051 1.4462 ek opet S e] 2HAE HE7H] A4S vlast
e = ol&ew Ht HLg gl TheslHTt

=47 Aole] Azlel THTIAE HEle] Alo]zte] Aole}
P ER=ER-E P PAL E TSt g BB )
F a2 W 29 Y 5 Y= S olsh e 3y

& FalH AR o]0 REle AAREE YE B ¥

BYS 79 23 AP 94S & F 98 0y

k. Kimia-25 dlolello)=o] thal Algkel el

83 23} A 2913 daelEe) 4509 SEE F
(<3}

O, >~
= & Ut

4
o O

N

il

me o
I

m i z
to & rr
o

—|
O

B
ok

Srh=]

ol
X
i Fd
siop>

7/

Z

N
< i

|
—
|
N|
|
w|
|
N

(1) Zhang, G., and Chu, J., “Recognition Partially
Occluded Object from a Line Drawing,” Journal
of Computer, Vol. 6, No. 8, pp. 1740-1747,
August 2011.

(2) Gu, C., and Hung, W., Tao, J., Shang, L., Zhu,
7. K., "Efficient object recognition method based

.
—
.
0
.
©

L [
A
L3
€

- = T on hierachical representation”, IEEE
21 6. Kimia-25 Ho[EfH[o[A International Conference on Robotics and
Fig. 6. Kimia-25 database Biomimetics, pp. 358-368, December 2013.
(3) Cootes, T., Cooper, D., Taylor, C., and Graham,
v. 24 = J..  'Trainable method of parametric shape

description,” Journal of Image Vision Computing,
Vol. 10, No. 5, pp. 289-294, June 1992.

(4) Donoser, M., Riemenschneider, H., and Bischof,
H., "Efficient partial shape matching of outer

e
i
M
2

IMe o297 <l EAeke Aoz 7R
AAE PH R 14317] 3 W] Al int. SR



70 Journal of The Korea Society of Computer and Information October 2014

contours,” ACCV 1, 5994, pp. 281-292, 2010.
(5) Zhang, Q., Sun. J., Tsang. E., “"An Evolutionary

Algorithm With Guided Mutation for the
Problem,” IEEE Trans
Vol. 9, No. 2, pp.

Trademark Retrieval System”’, International

Conference on Electronic Systems, Signal
Processing and Computing Technologies, pp.
Maximum Clique 129-133, Jan. 2014.
Evolutionary Computation,

192-200, April 2005.

e

Trefftz, C., Santamaria-Galvis, A., Cruz, R., X Xt &
"Parallelizing an algorithm to find the maximal
= of
clique on interval graphs on graphical processing z e ‘
units.”, IEEE International Conference on EIT, 1990: Seietan
2281993 o3}
pp. 100-102, 2014. A T
 d=2shy
(7) Horatek, O., Kamenicky, J., and Flusser. J., 1995 &=l JL )
“ . . ZLFEA S o] EPAAY,

Recognition of partially occluded and deformed } )

. . N . 2011~aA: d=oista
binary objects, Pattern Recognition Letters, 29, AT T
pp. 360-369, February 2008. Salsok AT

(8] }V[okhtarlan, F. and Ung, Y. K., Wang, Z., Email : myi98@hanmail.net

Automatic fitting of digitised contours at
multiple scales through the curvature scale Ty
space technique,” Computer & Graphics, Vol. 1977: A&tk
29, Issue 6, pp. 961-971, December 2005. Arpeta) FEAL

(9) Moon, Y. I., Koo, J. Y., “Recognition of Partially 1980: d=alrl=ed

Occluded Binary Objects using Support Values
between Dominant Point Labels,” Journal of
Korean Institute of Information Scientists and
Engineers. Vol. 38, No. 7, pp. 387-391, July
2011.

(10) Won, B. H., Koo, J. Y., “An Improved Object

Detection Method using Hausdorff Distance
based on Elastic Deformation Energy,” Journal
of The Korea Society of Computer and
Information, Vol 12, No 2, pp. 71-75, March
2007.

(11]) Sharvi, D., Chan, J., Teck, H., and Kimia, B.

B., “Symmetry-based indexing of image
database,” IEEE Workshop on Content-Based
Access of Image and Video Libraries, pp. 56-62,
1998.

(12) Jain, A. and Vailaya, A., “Shape-Based Retrieval:

A Case Study with Trademark Image Database,”
Pattern Recognition, Vol. 3, Issue 9, pp.

1369-1390, Sep. 1998.

(13) Jamkhandikar, D., Mytri, V. D., "CSS Based

AR B} B,
1986: =7}3r]add

AR FopbL
A Al D=t

Az ES S w4
Wrliok: HFEmAd
Email : jykoo@dankook.ac.kr



