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Abstract In this paper we propose an object similarity matching method based on shape
characteristics of an object in an image. The proposed method extracts edge points from edges of
objects and generates a log polar histogram with respect to each edge point to represent the relative
placement of extracted points. It performs the matching in such a way that it compares polar
histograms of two edge points sequentially along with edges of objects, and uses a well-known
k-NN(nearest neighbor) approach to retrieve similar objects from a database. To verify the proposed
method, we’ve compared it to an existing Shape—Context method. Experimental results reveal that our
method is more accurate in object matching than the existing method, showing that when k=5, the
precision of our method is 0.75-0.90 while that of the existing one is 0.37, and when k=10, the precision
of our method is 0.61-0.80 while that of the existing one is 0.31. In the experiment of rotational
transformation, our method is also more robust compared to the existing one, showing that the
precision of our method is 0.69 while that of the existing one is 0.30.

Key words : object similarity matching, image retrieval, object recognition, shape feature
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B3l BAE WHeERE EAY olFst 94e A
48t &34e wEl $33E Az FEShe
7oltt. & =AM AHSE &93 4 THile
obell 19 29 Fol FPHL

€44 F29 4 dAe ved 2ok wA, 434
ARE AANE LAY G7AA] 4L 208 AAE
WAL A5 AA skt 27 AN 9 sadd
A% SRden, 39l HaY A4 yHdez 939
o 39 29 (st &t FHes ERY A A%
A& wel AA v e s F73e AYsiy ygs)
o AE Ao =9 As AFH 4L Pk B
& 19 29 (0% o] WMol wAE A9 AA
WFoE FAL JYPPh FHA oln] FAL £
FE ol FolEge EAE oA 2 £33 e A
FHse A48 AU 9 3 F 4 94 =
g3t g ElolEWE FAsln, WEA ¥4 &
FHo| go} 3o oA 20& YA 20 £
oA AAE E1E F¢ de IS vEsd =ZE
249 HolEgo] S4HY FHL FaYY) o #
& B3 &¥HE FE =9 $EE &FHEL
AA WM ¢4 ZEE 7HAA "ot

9 &34 FHE B3 Uge] EAFEL wA
A e, o] #RPES N2 AR FE¢& FY3)
o, 438 59 &#HFE PTG B =RoME &

E F2¥ S0 Jed adsA BEEHES
317) st oo whEE Addn. 9A, 7Y £X

7]

47) giete] BE SRAHES U F, o] &R/
£ A2 (randomly) ¥ Mesm, Hd&E &
F43 71 7 «33HE S A% of ARE
wnEs A4 £ §FHY G A B FES
Z831, 9 SUHEY &4 24 HF 28 B
B $UHES A AR ol ¥ 12 STH HE
> duESE BoFE

Hell Zied 24 3 e AHEsle 358 I8
9] &7t vk 1g 39 (bell vehd i, &8 B8 F
2 ¢nEL 539 529 &FH g0l 19 39 (©)
of Ueht glck o] oA #FE 5 Sl v o

e e

B 1434 28 #¢ d0ndF
Algorithm ExtractSampleEdgePoints
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edge_num : the number of elements in edge
Input: a set of edge points edge, the number of sample points n
QOutput: a set of sample edge points s_edge
Stepl: 7Y BEE 97 A8 MY AZE A edged
A2E FA9R EF
Step?: /B edgeddM Az ¢ Hg HAE £
// A9E A3 M ke 4E 20} A

Variables

=0
edge_num = ledgel
while(ledgel >=n)

if(i is larger than edge_num) then
/7y 329 edger} BN =2HACNE 2718
=0
edge_num = ledgel

end if

j=Find Nearest(edgeli++]) // edgelil2®8 713

W #4324

DeleteBdgetedgelfl) //edgeddA] edgelj1E A

end while

Step3 s_edge = edge
return s_edge
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AAQwE @84l 5= ok a8EE ARE HE 22
Z BHak] fAMO dig 2= E*‘_?"-’l AAo] &

olgt do]e} "ﬂEE Abg-ste] Agshe Aol Fasith
ERAME 71E QA de o)8FE MPEG &
A8 dolg}l MES MPEG-7 Core Experiment
CE-Shape-1[12]1¢] @&} ujo]€} M E(shape data set)
& Yo dgsEoen, 47 oeks 2r)e] S
Abgatgct Age) AMgE G 2571A9) ks

Z(category)] &3l IS AREoH, 2t M

AN e

e nEru
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2 10 /04 & 250709 F4& ddoE stk Axe
FAME 248 4T Hxe 4 (8)9 Fu(TC)S
AREEH, vl e B WG &3k Foljn A
o] gadoll st k-NN whiez go] garste) uji
H&1 TCE AH&std 713 2& 3hg 7HAe 94 10
AE EAUR F&3e oz AYsiPt
B Aol A Ee |A A Wy Adg
NAEE 71EAE Adslz, 21 Fo] #2339
#HE WAL FYshs QAR o]FoA itk
A WL NEAE Assts WAl me slka
£ o83 W(bal-SOSIM), &3 A% HEY o
A A=E o183 71 (ba2-S0SiM), 1832 BE 3
H #2379 AFE HAE9 92 4=E o)8F 7Y
(ba3-SOSIM) o8 FAHo] geow o A 7ix| 4
Ao 71E A7 Bl 9 7Y (sh-context $Hl4,
5D Blwate] AT A9 FHE(measurement)
2A AR A4 BopiA g AMEHT g FEx
(precision) ¢ A& (recal)o] Utk Set(ret)& A2
A AR H(retrieved) B9 Aol 81, Set(rel)S
4ot AN (relevant) 9749l FFgolzt s, A%
5ol 249 8 ISIE2 B8 W FFYE € Adge
g A (9% ol AHedn)
| Set(ret) m Set(rel) |
| Set{ret)|

Set(ret)  Set(rel) |
| Set(rel}}

(9

k-NN WM Set(ret)7t k2 8=} 33 4

AME kMo 9 FoAA B2 WP FIe Gl

gvh} EAske NE Y HER s 4L
g7 2ol x¥E 4 ok

ANE 9] 4% 2L HEo S8l 43 ¢

ecall = I

precision =

precision =

k
(10

B H¥ME k=100 Hm Exe H4" 10 A9
B Foll 2 @i &3 d4e AsE

Hojehilo)z A 36 H A 2 E(Q0004)

AR=E =AY + ¢k 9 AHg] B 49 o
olgl JE FAIA Zt W3z 10 /) MY I3s 28
YL ER (Set(rel)=100] o] A= HEdwel Ze
e 7HAA Hok webd AL Ui de] d¥LS
Aekslz|2 ok ol 19 102 A9 Pl Uity
Aeket wWg2) bal-SOSIM, ba2-SOSIM, ba3-SOSIM
o A JRR Wt Aohzbe} oW Adizhg AR
29} sh-context 7|89 4 7}A] PHoz HFAKE &
&3l fAF F FA0) w2 £ME AT dolot
a9 10904 B 4 & ukel o] sh-context 7]Eel
ujs) Ake 3 71A Ziglo]l AA L FAME @It B
o} A3 v Zde 2L #EE F doh

oS ¥ 2 99 438 st 43 "ol AE
o RE g 250 NE Fo 4o do vleHae] ¥
A FAA wEE BN dHelot o] e, T
o] ol gate] 10 Aojn 7 ool tiste] fAt
(relevant) 949 7/AFE 100 "o gdeid AHE=s)
1.00°] He A 9439 Age k7 104 W F 2500
(=250x10370 018, k7t 58 wolle £ 1250(=250x5)7 9]
o k7F 1090 399 59 Ao A A WA A9
27E £9H oz Azl g & 30 JeERA.

z} FHlae de A% ZAAE 29, ba?-SOSime
e F el wle Ankdom Hwol £4 ¢S A
B & 9ok I olfte 2 A% Ho=E rEAds
o gy 71eAE sl 2 dF#ie kolz
Agkg wol A ol uigk A Fe <dAE &
85l7] ojgtin MzZtEth bal-SOSim¥ ba3-SOSim
& Aoz {AE A5 Roly, AX2, #e, ¥2
NA bal-SOSimo] & © W& A%g Btk ojAL
gael eyt AwAog FHow Beo] o)Fo)d gl
t GAEEA, 2AE oFE FddMT ba2-SOSim
o] Fu Fdgoz yFctu #|agch 24 HlE,
vz, gAYy 2o s aeE be3-S0Simel 9 ¢
£, ol#§ A4 JHmele F4d eyt BES
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10-NN A3 of A 23
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al

71&2}

%2 93 AT

ARE S LR

A FA oA 81

H AA fAE WY A 29

JA7te| e bal-SOSIM ba2-SOSIM ba3-SOSIM
(Z} 107%) FAb BAANE | EAE A | AL S | RIEAY SR | SAE S | ElRAE S
AL 97 2 71 2 100 0
)= 36 63 18 63 63 37
ekl 43 35 46 35 64 36
= 97 2 41 2 ) 1
A 34 64 13 64 35 65
W 97 0 100 0 9 1
W 100 0 9%5 0 100 0
HE 100 0 90 0 9% 2
2} 97 0 66 2% 99 1
ulzt 100 0 77 0 100 0
FOE 91 6 89 0 90 10
) 39 63 14 6 39 61
ololE 9 0 100 63 100 0
] FE 100 0 97 0 9
Zd = 49 39 23 0 49 51
A1 79 37 35 39 81 - 19
A2 94 20 76 4 79 21
adZ 100 0 100 37 100 0
744 80 22 46 20 a2 18
v} 65 29 43 0 53 47
¥3 98 4 68 2 82 18
He-2H|Q) 99 1 100 29 100 0
217 60 40 42 4 57 43
el 85 19 34 19 51 49
»zg 56 23 30 23 54 46
Total 1995 505 1519 931 1973 527
* 3 A4A A wiA AY Fe TR
sy bal-SOSIM ba2-SOSIM ba3-SOSIM sh-context
k=10 AR A 1995 1519 1973 768
AYE 0.80 0.61 0.79 0.31
k=5 A A AF 1101 937 1125 465
Az 0.88 0.75 0.90 0.37
AHBFES Hol 7T e, ol G 54 A g W3 3 ¥ 9s AYsiEa, 77
AME ba3-SOSime] AA3F}7] wjEolth wepa Fde] AAg e P 113 go] 9 e diste 45°
Hejoll wel 2 EE BagHo R A18E 4 th 90°, 135°, 180°% 3R WYL Flo F 150 NE 74
E 39 AA FAM oA A9 A £3molA #E g ks 165 stgon 2E GAS Ho Jge=
g ARl k7 109 w BE=rt 2 WYL bal- AMgstga, wEbd AEEsE 1000 He HAF A

SOSiMel A& B = Aok =3, k71 59 Hole bas-
SOSIM HPHol bal-SOSIM Kt}b %7k A¥=7l o &
< 2t #FEJY. THHE E @ bal-SOSIM

%01 949 4 7HA WY FdA s 5 Aol

A W B AF Aot 43
h-context$} 99 ARA 7+ &
bal-SOSIM Wri& wim sk
nEIAE 10 Y WEE T

MFE & 2250(=150x15) 7}7} "Bt

A WY AY Zd3e of E 40 ZIeHo I
o] A%Z Wy HAE A83 31 sh-context®] 73
S B}l As B Axg Mol glow, pal-
S0SiMe] & Ao el ok 5718 w3k
AVGe w=rbl WMol Zo] Fd WIS st vEd
FhE FAshe Gd9 A 71E 7ol o ¥ 2
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(@ 9 9% (b) 45° B4

Holetulol & Al 36 A A 2 (20094

Rl 9lvie

{c) 90° 4%

(d) 135° 9 (e) 180° G4

a9 11 49 3 A Hge 9

£ 4 949 4 ¥ viw 49

e8] EH sh-context bal -SOSIM
% 67(0.30) 190(0.84)

L] 68(0.30) 175(0.78)
gt 34(0.15) 190(0.84)
ke 76(0.33) 13140.58)
Fa17] 45(0.20) 123(0.56)
3lE 71{0.32) 170(0.76)
=upy 161(0.72) 135(0.6)
7+e.¢) 38(0.17) 95(0.42)
A 37(0.16) 186(0.83)
U 80(0.35) 165(0.73)
Total 677(0.30) 1560(0.69)

5.8

& =Edde A9 Helol 7w AH FAM )
2 WS AdEgo. 22 9% s2Exl 44 A
1244 A o Fde §3YEHY 99X #AS
#Hated dael A w¥d A8 54 JMARE
t2Ag o8¢ VY, $3HY MF HEY ¢ 4dx
g |83 7y, 2d3 RE 29 8339 A% H
9 94 Z45E o4 1% 9 3 71 /EE A
sretgich. 8, fAME WiE A AAe] Yug ¥Bo &
#AHog THsY] std £FHEY &
AA A WA wbEe Aokl A¥ A, Al
S W 71Ee e B9 Uy B8 AAe f4)
A€ 2o A3 fAstgct. A4 S A dgol
A k=54 ul 7|& We FAFT) 03790 wE Ak
wlo] 0.75-0.909 WS BAFIYD, k=10¢ Wl
71& We) 031, AL wWie] 0.61-0.809 UHE 7]
£9) W] W Fee A FPE B Foh &
g G449 A Wy AgolA 71E Y9 FgxEs}
0.30°L uhd, Aokg wol 06924 71& whguc) 3

A Ay 2% B¢ Bd U A9 3 A

lhd_ A 7Y FAAAE vlaaE ol§% VM 4

7ol AA A AN dah /4% Aoz

N

3

FF A7 Adeze Ze e SRHES /1N
aZ sl= %’&%«l wPe] obd ©E e £EFHE

A5 P GAEe wWAd AL £ P kR
e} Fela8(meta heuristic) ¥18&E§ 47 A¥
oy, E§, AF FHHE R Y AAGHE &
FHog 71FHL B3 A FE & F e
o 74x FZ 718EE 1 58 478 o9Foth
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