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Semantic Image Retrieval Using Color Distribution and
Similarity Measurement in WordNet

Jun-Ho Choi" - Mi-Young Cho' - Pan-Koo Kim""

ABSTRACT

Semantic interpretation of image is incomplete without some mechanism for understanding semantic content that is not directly visible. For
this reason, human assisted content-annotation through natural language is an attachment of textual description to image. However, key-
word-based retrieval is in the level of syntactic pattern matching. In other words, dissimilarity computation among terms is usually done by
using string matching not concept matching. In this paper, we propose a method for computerized semantic similarity calculation in WordNet
space. We consider the edge, depth, link type and density as well as existence of common ancestors. Also, we have introduced method that
applied similarity measurement on semantic image retrieval, To combine with the low level features, we use the spatial color distribution model.
When tested on a image set of Microsoft’'s ‘Design Gallery Live’, proposed method outperforms other approach.

FI9E : Ol0|X|H M (Image Retrieval), HEW(WordNet), FALE &H(Similarity Measurement), &@&{®E (Color Distribution)

.M B

BEvo] #d 7]ee] 2HH A A8 FILR o
ulx] delele] gatAQd A4 el Fa FAHFEoIR o
FE I Qi) AR, ofulA] HE A glojA ofFstA
£ Color, Texture, Shape 53 #2 AAY dolHE 7|ut
o2 st ZHMe] o] Fojx i gly] Wi oluA] Hlo]H
o] A Y& dAE M E 2 A7 asit 7
E dFellA olm A dle|ele] ouA BF, AFe <l F
of ek ojw] A9 Ho] ATEol FAR, oA =
ojul#] dlojEl7t sAlE vy Q4ES o433 Ay
Aol o] FolA 2] Bl it

+
¥

ot

o adigta ekl HaA e
9 2AYEa AFEFEE uf
=R 20049 19 269, WAREER 1 20041 59 139

¥

T opu FN
safed

HZ27HA Aol WS AHrH, ognrer A
A8 8= Color, Texture, Region, Spatial Color Dis-
tribution 2 AxYU(Low Level) 4 A x 9} ojn|x] H
olEfol 2|n|(Semantic)® ¥37] $Id FHE 4=
7ol d¥bdolr}, 18] Bojd F4& Thesaurus?} #2
o3 A& o] &ste] Yuiyiul ARAAE FiPstn 9A
g olF Ay s1Ee] 7= VuF d2E FuPA9 34
g Aoy Kate FAZ 248" Utk

olml o] 9| H & AN AlGHoZ A Hol: A
Qo 1 ojmjAle] X ou]H U8 AAE F gl b
AYFe] Aotk g 4] Ul WHe FAzt
7t ol# AR HAE HHE FA PYRE dolFo] I o
&g o)t AHelt} o REL 7|E HAE Hn FA
7Neg AR AAEE ¢ Y] W 3ol ga iy



510 MEXe/Stel=2X B Xi11-BE M4%(2004.8)

wo AM %S Jehdtls A8e AT
A g ol AFF Ao giokd HE ¢
£ A3 gl

ol & &=RolME F4 Held o)A Hr o]zt
AML 918 WordNetg ol &3te] on fite £74 4
< Hl‘i'h'l, o] & olmA|e) e £X A An7]N o]
v P & F JAEF ALk

N
L

2l Hlole] - 2o MAEE

_________________ e eeeac )
Y O
[ cozisoi sz ames |+t Womhet

% FAIE & | Image Database |
[ zegzsusanes o | Image :

2. 71&E9 WordNete] ©o{Zt 2jo] FAlE &3

21 20| RAIE &% 7|2 22

WordNetol 4 sols] g 42& A% @ol & &
4 24e A48 2ER 4+ AE a4k A oA MR
9 & e, 2 5459 gest 4 24 A vA
= gge bed 2o

A

-

Mz

@ Zol(Depth) : WordNet?] =T X2 o7t A&+%
o AERAem FAHe Adeltt EAsnA g
Yo ¥3g wse oyt t ASFE FAM &4

Al H & Fs dhasi

@ A B (Information Content) : == &&d| 7|8kg o
2 A cd ABRFE —logP(c)2 RIT F Ut

@ WE(Density) : FE =T AHLH A4 wzo] AW
geol 2tz 1}017} Ae4E F e=E o d33

@ 7 @(Distance) : ¥ == AR == 7t oA FE
oulgte Adrt #L4E F A¥e o fAEh

® 82 Bd(Link Type) : A& F == Abo]o] #HAR
WordNetoll &= 4 - 8t2]ol(IS_A) #AE v]Fsto A,

B2 o) £3 2& oy WAS] EATY HAH

4 A olg 7 Bl W e AFH meste] A
Feh.

22 WordNet2 ol &%t 7|& 2ln| FAlE £H
B AgME 7]1% WordNetd] AZH F2E oj&3% 7l
9 7 A S =4 dhge s A e

2.2.1 ==(node) 714 FAMI &A

== 78 §AMY FAe w9 58 vt ¥ 4

BRHAEZY) ZAd 9% FyHolh WA Huel
24¢ 99 wme) HES TaH thed 2oH3)

freq(c)
Ple)=—""" @1

o714 N& Ade F £ 9vsta P(e)E Ad st vt
3 g8z A3 729 A% freg(oe N coll TF
2E 9 AdEd #E U T o ISLA 6
g pley) < plez)7k B 2822 WordNetol M
A3 Top Node ¢2 &2 10] €rt
M co ARFS ~logP(c)i shgo] FUlatd AR
#Fe Aastnz o FAHA Y Ade 32 FRIFE
MY &, 9 AR 00] A

2

H(c)=-—1logP(c) (2.2)

o7 JFHY

9 MY c® Am@dh F oidel FReta e A Jid
o] o2 & Jde o fAlstn @ 4 vk wiakA

A 2 fAAE ot 8 e A9 Ad F M
Z HE 71AE AdY Argelt dF B9 (1Y 294
car® truck, 28 car$} bicycleztd] FAMEE FA45d
car® truck®] F&3 NEL cars} bicycleol &3
Bt o gomz o fAEtn & 4 sith

object
artiiact
,///\
instrumentality article
convelyance wa‘re
vehticle Table| ware
/\
Motor vehicle Wheeled vehicle cullery
/\
car truck cyLIe folrk
biqllcle

7121 2) car, truck, bicycleZtel FAKY

a# 22 simlar, truck)S H(motor vehicle)©) 3, sim(aar,
bicycle)& H (vehicle)©] t.



2.2.2 oA (edge) 714t FAMY =4

oA 7t A LA Ndze] AE FHEE 9n|
A FAME Foksked o AHAA waolgtn g $ 8l
o] & FAAE YR(EE i AYwcg v
A Y39 F4), AZFZAA =9 Zo|, #A B
ag 3 epAge g FbY FA% oA YA Ho] 5o 5
‘do] 1jE ).

Sussnatr ¥ 7d7te] W ~(Pass) 4do]e Weight® 744
2 ARE AP M ;9 ¢;Ab0]9 Weighty: thg
7 22l

w(e,—,¢e))twlc;~,c)
2d

max , —

w(circj)= (24)

min ,
w(c,—,c,) = max,—

n,(x) (2.5)

=& Mg c;9 ¢;9 BA(Relationship) €Y »-& &)
@A elgoeltt de F AY F o 4L A
Hol ZolE 9udti, max® mine ztz A ElY] » o
a3l o, H4 Weightolt}. sl oz #,(x)E= A «
oA &g MYER nAE #AY F+E 9v|did. F A
U3k Adle HA v o2 Fo] 242 F e ¢

fAbsie,

6}'—2, ’.)r'%

o

3. MctEl WordNet ©toi2t ofo| RAl: HHY

31 ©0{Zk 2ojo| RAl: S Mot
AE Zze 234l BHe w98 =
Ak oA TSNS ARF PES ALV B
& F mECE A 29 He A2 shie oA
o FA FHE e B

da o

n e

-0,
ol
o

Sap(ch el =d(c’.) « £(d) 3D

2 BDAA dc')e w9 jzF P 7urgl
9% 48 JE L f(d)E ol 848 vEaFg,

A Aol F A Atole] AWk AR} ) o] 4] o x]<l
42 849 39 A9 2 A9 329 AHS potw o
A e 2ol Yepd 4 gl

P :{(to,CO,Cl).(tl,Cl,cz)“'(tn~1;cn—lvcn)} (32)

5 AT A Agle HAY AE29 § Z link strength?)
golztm & F Utk ¢, 9 c;atole] FAMA L Slc, )z
Aolain thes} o] A

D(L;.)-

kg() w(l‘k)‘SAD](Ck’clﬁl) (3.3)

==

S2IE2F WordNet&te] RAI: &S

Ol 2lnlx OI0IKl &4 511

D(L;.)e % w29 AZR A9 Folth w(t)
T Step ¥R IS_ABAYE 18 wigstan, de @
A 184 22 kg =S o

@ {conveyance}

. {vehicle ...}

N

{motor vehicle} . ‘ {Wheeled vehicle}

AN

{Car} @ o {Cycle..}
/ {Truck..} / +\
® . e o o

{bicycle..}

(38 3) Car%t Bicycle2| ¢t ZE

A4 33)2 B3 g9 X FukE 183t goug
Hkejol o) A4 Sghol ZE E Zolth dE B9 ‘man’
3 ‘woman'®] -5 WordNetdel A dtejo] BAA = 3slr}e)
dAz Pase] gk 2y FH3T de= A9 AdE

% ‘entity’, ‘life form’, ‘person'®} #S AIEL FAA =

4 DAY FoAde $Ae) 59 2 ol 4
(33)l TR A AdE mEE g 4 B9 2o
S(c, ¢;)=S e - max[H ()] (3.4)

32 MetE chojZt oo RAIE £ 24
AE 2 goigel FARE ER A0 tE A% BhE 9

A dAl bl AZstE AYd A At vlw
7} a3t} B =M= o2 Y8 ‘Miller and Charles’
o 9§ 30709 ©o] 4 dioly AL A&t o=

7 gol ol sl zkel AZsE HAHE EAD el
g TR don, ov) 7k dolt FA FHE
CE 1) BHo{Zief oj0] RAIE &3 #3}
e e B T Y
car automobile | 3.92 894 745 32 1195
gem jewel 384 8.96 1254 32 147
journey | voyage 334 9.29 6.837 31 11.18
boy lad 3.76 883 7.44 31 10.86
coast shore 3.7 9.1 867 31 11.74
forest graveyard 0.84 1.8 162 25 51
coast forest 0.42 315 1.61 26 5.3
lad wizard 0.42 092 2.33 28 6.55
chord smile 0.13 054 2.88 2 52
glass magician 0.11 2.08 0.79 24 245
noon string 0.08 0.54 0 1
rooster | voyage 0.08 0.62 0 1




512 AENolEsl=2A B Mi1-BH M4z=(2004.8)

A% dugF HarEL0RE Bo] 85T Qv B =7
oA AF23 WordNet& 16 WA R 60,000 79 HA
& x5t g0, 111
<GE >3 e A giE At FA EF v1E
Wl FAE A AFE H|usy] 8 ARAFE 0§
9, E4FE 98 <X 2>9 2o <E >+ M&C
g Fo g A{AFE T FH ol

(E 2) FAIZ &3 gif7io) A5
A 23 A Ax
ezl ol 09494
Node 71 4 24 0.8011
Edge 7I%F 24 0.5789
Ak . Z7 gy 0.8262
dojzte] fAIE &4 Ad, B =RolA Add fALE
24 WHe 71E el v} Al vl 2 AL
TAE Hola itk
AgtE on] FALE SAHAE oA HAd &gty
A¥oe} ojmjr] B FA rte]2] FAMY HEe FAo
Vestng, AR} fake AR v S WEF olv|x|
o AMe 284 Y F UX, oo wEdE A4
TAHE 58S £ Ak

rfe
o
H
2
>
2
rO
=0
ol
rir
o WX
i
B
o2l
rlo
o
2
2
lo
N
>
>
>
o
o

X fo
=3
o
>
i
i
ol
of
2

lo o>
o
1 o,
=
v = U O

b

il
e il
o\
l\AL —
lo &= -+
L M
H i)
"o b
el
v
>
2:
oo
N
N
rx
=
(o
i
L3
i

i
b
k]

T 4
478 g Ay pEwEe ¥
&

Hu .

du S e o
o
>
M
E\"
o

ol
o
N
fo
=)
el
)
=2
2 0
ol
~,

i
T
8 M

SO
L,
2
ox
wlo
e
2
Z
on
. 1o
29
ot
.
v
r“ r
&
2

o lo

lo ox 182 m2 A

o2
£ .
o

[t

e

o,

ot

ot

P

N

HE 27
oM 7Ht B Fde A ¢E T Faso

Ae AAddoz ATt AAHE o|vH J
gog o FAHROE HY MEXE ¥
FAel vl @

Ot 18 ox o2 of
>}. o
*ﬁ“
T
T 3
e
o
<5
EC)
|
ofy = 18
N mlo O of ofN Hu

i

)
N

)

2

, FW(R1, R2, R3, R4)=

Fgel EAshz FEE AA7] Hsl Median Filters
NS Al?Jf %@!ﬂr A 54& Zhe HSI

42 el 3 el ¥ oluy
HSI 292 #sd & 492 Az Ax 9% ¢4 7
stan, o9 9] BEQ F 4Gy a4 gol st B
NE EAL olfaw zt RWE zto] A uhdk P
(E,), BFAA(S,), d=(on)E 78 5 Ut
E.=(/X-Y)SP
~/X-Y) 2P, (41
~(1/X-¥) B (P, —E,)") 1"
S,=(1/ )Z‘l( o E,)%) (42)
_ < _ /
O'X—((l/X' Y) yZl(ny Ex)B) 173 (4.3)

P 98 oA Xxvy yAA Adds] Ak xdA s
9] 7t C¥ HSI(Hue, Saturation, Intensity) A& &7te] 2zt
AL vehdoh o1F 7|ftew s kA F FF S,
e 84 wEE S(E . Sy 0,008 FHEF £ 9ok
oA ode F oy R0z AFsgoenz F 39
o] Azt goo] HEE T3] ol ALY dde] B
= 4y B4 dgg o] &3t dAT,

Ae] BY $AEE 7 Ay B4 ¢ AR o

o
)
ﬁ:‘

AR7F 7 7P olu AT HE w2 FARE 2
o ol& 3l frEe= kel A A HHE ol
dto fFrAlRE FHAH. 7 ~7él AHEE FIY= 7
g o83t FARE FHT F oA Y& @
ok N2 o] SAHE Aol v°r = 79 De v 4
(44)st o] 78 £ Atk Q& A< ojnjx|ef SAHE o]
3 St dlolgjuo] el AE ojn| e S WE T}

N
D={ Q-5 (4.4)

5. AlA®" AA 3 HH

5.1 &H Al 4
® RN Adsts ou 2
& (19 5% @ol izt v fAE 24 mE Bel

ox
=
>,
1>
a2l
o
2
2
-
ox.



Ae
fa
Jo

AR &4 RER TAEH

chofZt olo] RAE EH 2§

[0 oot zamiai stz A |l—  Wordnet E
el | g S5
[@ =0l #a1= a3 |
3 F4
[ 2t0) garsol ciet x|
1 ! image Database |
23 BT RAE 2 2§ b A ey
|o7 = eu |
'3
|@JRGB-+HSI§I.EH¥I_' ] i
T
[0 22t 52 ae w4 |
T

[0 we 22 us 43

(A% 5) HH Al2H SEE

ozt Au] AR £ R8-S AR YA G Ao
gt olm|A| elolHujol o] AFHA Zt on|A o] FHE TH
9 &r FAEE FAs] HE o] FAEE J|FoR
12 JAae 2¥dn. £¥, 43 22X fAE 34 RES
wo] 9w frAtkdl os HME 14 A ARE EdE
AHERTE dEE AR FAR dY £EE e o
nAE AHste HFTHOoE onjH ojmA HA HAAE
ER ks

52 78 ¥ Ms HI|

5.2.1 Al=d 78

AGE Alzdlel dFs Hs] oF 60000709 WAL Syn-
seto 2 /¥ WordNet 1.6 BAE o] &8st on, &obd
2 Jteaglgl o] = Microsoft Design Gallery Live
(http://dgl.microsoftcom)®} <k 2300748 F - A& o7
£ o] R onA9 FEL dAHIA & wAHY
4y omAE 7 ouA g 3~57) AEY Fd=r R4
e e Ak

=101 |
4]

» Show more by phr
srimaly

(28 6) MF OlO|x[ef F4 X2

22| 2O WordNetAtol RAIE S 0183 Ql0IX 001Xl HA 513

‘eagle’ ZAMolol thel] & =FoA A 2n] AL &
g o] &3l g7 e YL 7 F Utk

(E 3) ‘eagle’ll L5t 2l0] SAlE EXZ

Hs A4o] u] 3 grol o] AHE 244

1 eagle eagle 1

2 eagle hawk 0.2599
3 eagle bird 0.1875
4 eagle animal 0.1432
5 eagle fowl 0.1246
6 eagle hen 0.1119
7 eagle chick 0.08984
8 eagle macaw 0.08177
9 eagle panda 0.0668

A <¥E 3> dAE 4HEHY, ‘hawk'& ‘birdel vl 7
Aol ‘eagle’dl WEtd uiHoz © HalsitkE RS &
T Utk ojot BE E4 WHE EGE 08 <E 49
e W FAAe HEY 5 A% AT g 225E
HAMoig oujHog 717t

(& 4 0[0jX|2] 2ln| A= Hir H&t

AE olu]z] o] frAke £4 Atk
¢ animal = 0.1432
dunl ~ (g 0.363825
> eagle = 1
« fowl = 0.1246
» Shaw mare by phi
beliald o animal = 0.1432
: > bird = 0.1875
= chick = 0.08984 R
o hen = 0.1119
o animal = 0.1432 -
o panda = 0.0668 16

ol EUE & =FdAe g (2 DI e 9n)y]
Bk oolm) A HM Al2EE FESET B =20 A Atd
ou FAIE SHEYHE JE49 (28 DE Aded, 7
olulx| 9] slgkRel gh& <F 4>oA AAF WHoz F



514 FEXMelgEl=&2X B M11-B2 *4z=(2004.8)

g olm| |9 FMa HMoizre] on] f{ARY HF A
golth, 2 Moz FAld o|v| A= fowls'olgh A o]
7t 234 oA R gE olnjAlE Bt &9 dfdl e
ek cLefuk 59 olm o] A9 ‘fowls'olghs 1= &
Azt FHolx the JH=Ed & &7t oA
g 2Ef wjFo] opd 9w sk wfHe|mn R ‘fowls'#
AR Ade ©eiQ) goose, hen 59 1N E=E MR o
Atk (28 8)2 7]& ‘Jiang and Conrath
(J&CY ol &4 A 83 Aijolrhp] ol At
B Az das) BH, B oefolA Aoe Wil wE
AN A7t o e & F drh

nAEE AY

057975 asnrs 057%C asnms

Golz olu) fAbe 24 el Fe3 B He RE %
AE 4 e ol§ 14 An (18 0% 2k (2
B Ot AN roscE olgdtel o] FAERS EAE 7

8 Aztolt). Goizk oJn] FARE ol§% PHE 9 (1Y

N 2L, (1€ 102 9v fA: 4 F 28 BEX A4
= 5}4 Bohﬂ_o_ z%%zsL 74/\11 gﬂ}o]c]_ o]T‘:_ 7 &llo]_g %]F:‘]'?ﬂ-
¥, 5k Felg Megste] Pag sk Aol
2101 2
“ wm-
8.8B167 BEBI1ET GE6187 B EB1&T 888187 £ 88187
Y ae) 9} ST,
6.86187 888167 686187 B88187 8.34810 8231112
- 8.16850 5 5 14835 479117 4 §2833 4 58473 =i

(2 9) HigkEl RAE SHYHS 083 AN B

.....- = TR
|

i Select Coler -
T

WM agents

(B hoevics

| D aex Puspie.

I:::,M BBE16T 8 88187 see1u7 888187 8 88187 68187
in‘l-yPn-

Mo dusVioleth
| B M manins e “1
k.

D ustyR o
|| mAes B 66167 886167 5 68167 6§ 68167 818850
LB )
| /15 atemon

B F bk

| MOy . 1"

(Bt cier

D =

|[EVen ey 478417 458433 550133 514825 621112 452833 .

(28 10) 20| RAI=St 2 22| S8 ZAM &1t

5.2.2 A% #H7}

2 =EAA AAIE ouiuk ojux] AN 4Eg
28kl Precision®} Recallel ¥ 714 A% #H7}
o] &3ttt Precisione HA"H A4 FolAd F9
G449 v&E 9vlsti, Recalle 44 dlojelH
oM Hejot wAH A F AAH Fg HEg e

O_A..
o

Oll

}

‘\gﬁ‘:r-{m
e

o
>

]

3

rshérﬁm
—E.drkﬂ

Precision® Recallgt& 73171 918l 2 &2 a, b, ¢, d9
FHAE oS (2 1T 2ol THIW, athrerde AA
dojejwle]ze] i, arcyE FHMoleh AAF o|uA, arbe
HAolo] ofsl ANE onAR M F Yrh

Retrieval
No

| AET D
o

\

Yes

Relevant

4597
- IR jec 244 Ard ZA4
HA dlolg vo] s
(a+brcrd) o1 o1
HHoist wd - 5

o|v] Al F(a*c)

gl ojma] (a+b) 92 87

A3 F 3ol

ey onx 4 66 E
Precision 66/92(71.7%) 75/87(86.2%)
Recall 66/78(84.6%) T5/78(96.29)




3 <& 59 #o] 71& ‘Jiang and Conrath(J&C) 2wl
A A AL AN Adg E =4 Ag ”J’-‘l
o AM AnE BN By, B =FdA AL on &
AT ZA S HES dAo] 7E 34 wirg o
e on Al HMe] shEsti, o]& HAl HA Axd
of Fgstd AR ke A oade Fed F2 5
#E HY 89 ope}, Ao e FES F e
Betoz 49 4 g Aot

6.d &

E =EdAe 94 dolE W EAlge ANEY 1
7111%] Atole] /MI#AE Ontologyd) & el WordNet&
o] g3t ofn] ARE Aot 7] ojn|A AN A
el g4 AP ARDE o]&sAY oo 4L
o]-g3t MG HF FAol HAL AE AdHY
N7 o]F 7o g = HAo] o|FofxA EFr}, o
o 2 =8oA AAE= G4 dolHY v AnE J&
StH G diolg 9 s FA4 Alz"lely H A
oA Izte] <dAElE AMEHA At g H2E
T U 2AEE 4S 4 Ug Aoz dadr

3 G5 AT AL AHES wol7] Y8 Word-
Netoll A3 o ASd @89 MY fAE A
oA Bk Ze&Aoln At A WS AT A7 ¥
8% Aot

A2

32ne2d

[1] George A. Miller, “Introduction to WordNet : An On-line
Lexical Database,” International Journal of Lexicography,
1990.

[2] Sussna, “WordSense Disambiguation for Free-text Index-

ing Using a Massive Semantic Network,” Proceedings of

the Second International Conference on Information and

Knowledge Management, CIKM93.

Philip Resnik, “Using Information Content to Evaluate

—
£,

Semantic Similarity in a Taxonomy,” Proceedings of the
14th International Joint Conference on Artificial Intelli-
gence, 1995,

R. Richardson, A. F. Smeaton, “Using WordNet in a
Knowledge-Based Approach to Information Retrieval”
Working paper, CA-0395, School of Computer Applicati—
ons, Dublin City University, Ireland, 1995.

[5] Eneko Agirre and German Rigau, “Word sense dis-
ambiguation using conceptual density,” In Proceedings of

the 16th International Conference on Computational Lin-

e

2XQF WordNetatel R

At =HE 08T 201H OlOtkl &4 515

guistics, pp. 1622, Copenhagen, 1996.

[6] Jay J Jiang, David W. Conrath, “Semantic Similarity Based
Corpus Statistics and Lexical Taxonomy,” Proc. Of Inter-
national Conference Research on Computational Linguis-
tics, 1997.

{71 Y. Alp Aslandogan. et al., “Using Semantic contents and
WordNet in image retrieval,” Proceeding of ACM SIGIR
97, Philadelphia PA, USA, pp.286-295, 1997.

[8] J. Z. Wang, ]. Li, D. Chan, G. Wiederhold, “Semantics-
sensitive Retrieval or Digital Picture Libraries,” D-Lib.
Magazine, 1999.

[9] Y. C. Park, F. Golshani, S. Panchanathan, “Conceptualiza-
tion and Ontology : Tools for Efficient Storage and Re-
trieval of Semantic Visual Information,” Internet Multime-
dia Management Systems Conference, 2000.

[10] Y. C. Park, P. K. Kim, F. Golshani, S. Panchanathan, “Con-
cept-based visual information management with large
lexical corpus,” DEXA, 2001.

[11] http://www.cogsci.princeton.edu/~wn/.

[12] Kobus Barnard, Pinar Duygulu, David Forsyth, “Cluster-
ing Art,” In IEEE conf. on Computer vision.and Pattern
Recognition, 2001.

[13] K. Barnard, D. A. Forsyth, “Learning the semantics of
words and pictures,”
2001.

[14] Guarino, N. and Welty, C., “Supporting Ontological Anal-

Data and Knowledge

In int. Conf. on Computer Vision,

ysis of Taxonomic Relationships,”
Engineering (in press), 2001.

Budanitsky, A. and G. Hirst,
WordNet : An Experimental, Application-oriented Eval-

[15] “Semantic Distance in
uation of Five Measures,” Workshop on WordNet and
Other Lexical Resources, in the North American Chapter
of the Association for Computational Linguistics (NAACL-
2000, Pittsburgh, PA, June, 2001.

K. Bamard, P. Duygulg, J. F. G. de Freitas, D. A. Forsyth

“Object Recognition as Machine Translation : Learning a

[16]

Lexicon for a Fixed Image vocabulary,” Seventh European

Conference on Computer Vision, 2002.

3 £ &
e-mail : spica@hitel.net
19979 ERist AFE FSIHE A

20000 =it A xpA kst

(o) 8414}

2004 =it AzpA kst
(0] 8HekAL)

2004\ ITa 42 Z2ady AZZAL

PARoE: GAA e, 2E2R, dyu o E M



516 ENMeIE=2FX B M11-BT F4=2(2004.8)

=0 d
e-mail : iruneB0@mina.chosun.ac.kr
20024 gk HRENF (T EA}
2004 A gk W 2 A A ek

27

e-mail . pkkim@mina.chosun.ac.kr

1998 A dista B HH3TEH(F A
19908 A-&dh gt al 757 H 33

CLERY (F3HAD
20043~ @A ZAskE A2 et 19944 Mg Tshin FFE 38
B (Fsrapap)
BAEol: £E27), Wev ol 19954~ @A) =Achsh AFEFHL 05
B ok AxY uek SAN, JuH, J¥AHe



	510: 
	512: 
	513-1: 
	513-2: 
	513-3: 
	514-1: 
	514-2: 
	514-3: 
	514-4: 
	515: 
	516-1: 
	516-2: 


