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Semantic Image Retrieval Using RDF Metadata Based
on the Representation of Spatial Relationships

Myung-Gwun Hwang’ - Hyun-Jang Kong'" - Pan-Koo Kim'"

ABSTRACT

As the modern techniques have improved, people intend to store and manage the information on the web. Especially, it is the image data
that is given a great deal of weight of the information because of the development of the scan and popularization of the digital camera and
the cell-phone’s camera. However, most image retrieval systems are still based on the text annotations while many images are creating everyday
on the web. In this paper, we suggest the new approach for the semantic image retrieval using the RDF metadata based on the representation
of the spatial relationships. For the semantic image retrieval, firstly we define the new vocabularies to represent the spatial relationships between
the objects in the image. Secondly, we write the metadata about the image using RDF and new vocabularies. Finally, we could expect more
correct result in our image retrieval system.
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23 2E2X| 7|¢t o[o|x| Z4(Ontology-based Image Retrieval)

SEZAE AAAA EAsks oW AdEd e 3
At a2 AdEe] AR oFA A= Ae Ao dg
AAg x¥tE Aoz EA Ui N4 BHng F
At Zolgt & & A6l o7l 2ERA )ube
ol Al HMe 71Ee] HAE Nt ojm|x] FAe gy
A omlA e FHAY FAE sAsy] AT Uy
o2, @o|E Atold EAde v R34 E& HAEE
2z g olg 8, olulA] Ao @o]E Alo]e #A
& H&aA st 2EEA AdE HAEJua AR R
1tk olej g &2 7]uke) ol HAL thE HA A
ol vlg Ao aFete A $HE ATE 5 9
atA gt oju A dlolEle] dis] LEZAE AAste 7
< HAEAHA AN 7ukg T3 7] g7, LEEXA
g Azste d LERZAE Fse o 59 2L oy
A AR 2EZA ] did o B =¥E 27 E O
Aol gt

Ao BEAFAA, ANAE AHERY &78 HAS

|

3

oo £

-

A FEAIA BHe Atk daE S| ouA] A
We oA AzAe Fae] oE:els] Wi, Fx

Aol AYslel P Aty Anys J8yo] Wolx
W, @A HF de Agdn Utk 22l U]
oulA A WHe oA AW FHEE ALgstol
oulA ML AEFHAT, A2 SdelF 24E A
Mol22 A%A gol Be AT AP e W
o, 7 484l F3 Wk 2aln LE2A AW ofux
AMe G2 JN ojul A4 Pe FRY 242 7
#4 540z wested, Y A%HUARE ABAA 7
4 A48 /g & dou), LEEA Y U@ 2 A7

1o, o

I

el

=]

Ok

ZHEEAL 281 718 RDF GIEHCIOIEHE 0183t 20IA OJ0IXl A 575

GrHor A A Hojof & o]d], B ATz
ou|d olv| Al A& 984, RDF Hetdle|elg o] &3
o 53], & =#dAAE 7]£9 RDF A 33 #4 &
e AT NEE 038 s, Fotste] olnx A4
AN AAE Ate]e] 944 BAE olf3te FY 9w 4
Mg A=

3. 32 mA Ewof J1ut g 2o|F o|n|x| #HM
Al dAH

o] dErdoe] dlolHrt F7IEtEAM, AlRELS FY
< HEwto] Holg FoA 277t Ak dole e g
2R dolHE HAAEE 49t 53], 8F AHEAY
AN AL d9) ded A Aolrt Uk Mo
FE AFA, AR AN S 2e 9 gEgAE
ARgdhE Ao g P Abgeted P F ANYE g
Aol X 717k Agte o]u|A & thA] Folof = ¥ o
A AL AAE A GurHeldth ol¥F FH olf=
A F-E9 onjA AM Al2dle] HAE y|vte] gy
of o&atal At l7] wolth old whaj, AT AL
Az Fu B3t O H4E M3 olmA PAAe
A=sta Bgstn g olnAE F A7t dete 7
T WA E WMEA NS AP £ “Alztst
izl 2 Bolde oA, “UR of# Alge] #H:
AT ovA” F& “Fatsta Uk ARE” 53 e 2y
HAoE AHEte] ZFET} o] & oldista, By} H 8% o
MAE A AR HoFZ Yt x| ol o]
Holg AL Bl oA & s AL A9 ¢
Zles Ay JleRe E7bsd dojvh agAw o) o
6 ATsHEM, Alue o] HHo] Hx F& F9
AAA, AldE ] 2 B8 7leg HE3o, o
g 2EA EAld J27Msd Ao JdEd dE5o,
BE A MolE RDF TripleZ ¥d3ld 2483, & on]x
of g vetdlo]E] & RDFE | &39 ¥ES A EgTid,
olz|g FAlo AR 18] BHET 42 ofd Aolg, B
ATl ME ol A HAE &AM, WA oln|xd o
g vetdlolE M& @A AT AMEHE FhaA #£3
S AF XA AAHE FAsT, oI FLHA o5 S
Ag3ted, ojmlAlo] g wElHlolE & o FEHolx, 9
nHog Y AFH o2 RDF weldolee 8
A oke] ATE F3he] AoH RIS Ha33 9 F
Aol 7t5d AoR 7|dE EEdAE $0d4 58S
A% S Aostn, Fgste AA dF e B

U



576 2XMelaezsi=2X B M11-BT Xl5=(2004.8)

=R A Aokl ow A olmx] HA A|AHEle] Fxo| o
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et 4 Atk 99 A A FZA AYEE BHFHRY,
ol AlHE WolMel Y E& 34Q] RDFY Triple? &
AMgHE ok 4= gt} Subject7} “Z4"0] a1, predicate”t “H el
Folsle}” 1] 3 object’t “7121 7179k el HE + Uk
T3 99 2 A, predicate?t. HE “Holl o)
o, el MAQiey el “gkol A E EF FTHA A
4g 7RI e dolEeld g ¢ & dd arEE,
olgidt 7ty Mdg UAE & lE HEA AHEE A
ozt A F At o|m Ao g HEA v}
o] Y u AMEFTHH, ol2d FYE FAujelA
g FE RS §F ouF ojnA] HMo] Jhed A

S HolAM M dEH FHHA THEE T o

& AYse AL Ayt B =FME ARE
A B Eg &3] Y84 RDF ©13 9] Semant-
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tion Logics[3-5]ol 71¥kate] #Hgstt}. Spatial Description
Logicsol M= dEA 37 #AE ol (27 2)8 #o)
AR Aostz, e A g SemanticsE A
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(29 29 o8 7 dE BT WA 9@ ASH T2
g 4¥uY, (29 33 Zo| EFao] WY & Atk

00100116

DC(X, Y) EC(X, Y) TPP(X,Y)  TPP-1{X.Y)
PO(X, Y) EQ(X, Y) NTPP(X, Y) NTPP-1(X, Y}
(0 2) 71X B 32+ A
o
[D - touching
ED -8_overlapping
@ -t_contains
disconnected connected
@ -8_contains

‘Q_DVBH&DDIHQ|

| g_contains l [ g_inside J

(28 3) tE 32+ A A=

s_cverlappl‘rq | touching

[ t_contains

s_contain

o] % B4 AFTAA, o 3 A= A ‘dis-
connected 9} ‘connected’ 2 ®HE I, THA] ‘connected =
‘contains’, ‘inside’ 181 ‘overlapping’ &2 ¥t} o7l
A ‘contains’$} ‘inside’s A E FYF gujojEA Hel 9
uE A Jerg, o] FAE Fol Y ‘inside’® &
#3to 2 A ‘disconnected, ‘connected’, ‘inside’ ZL2} 3L ‘over-
lapping'® Yl 7Ix 7 FAE YEZ Hsla, ol U
E B9A EF AFPEZ AL ¥ IR o3 E
Syntaxg A est¥ vt 2t

DisconnectedWith = (concept 1){concept 2).dc

ConnectedWith = (concept 1){concept 2).ec
Insidelnto = (concept 1){(concept 2).ntpp
OverlapWith = (concept 1){(concept 2).po

ada e o Ed g vy AL 93 Semant-
iesE U3 gk

de(Xy, X2) = "z z€X NX2

ec(X1, X2) = dx z€XiNX2 A "dz z€ X1 NTX:

po(X1,Xp) = dz z€NMX NTXz Adz z€TX 1N X2
A dz zeTXHNIIX,

ntpp(X1, X2) = Vz z€ "X, UTIX2 A Jz € X1NX2
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[Part 1] o] #&& 49 olv]A¢] g RDF 719 F7ta
A o35S o] &F HEHolHE Fdstn AYsE B
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£ A4 432 HF3, EeheAs URIrefE& #238lo,
olu|A| & Al-g-aol| Al A g g},

dE50], 949 oA o]Fo] applejpgd HY o]n]x]
o tjste] A# e} o] applejpg® URIrefE http://vec-
tor.chosun.ac kr/~kisofire/img/apple.jpg ©1tF. £ Al 2Ho)A
YAakel olm ] 24912l applejpg ©lFlA o] tate] Metadata
Creator® olw| A8} A o] AAE7Y A AE
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[Part 2] o] F-&-2 AM& AT AHEA A FHo| 2 FEO
2, AR AAL A% Fe g AEd, Aol g o
£-2 RDF Triple® #&3¢ F Subject, Predicate 18|11
Objectell dh3ted, 247} sl Fstes = B2 Ao Ha)
of Aol ek F&et ofsrt 7heEtrh gL
E2XE H4std g9 dojgd A4 onA HE}d |
B @olE Alol9 ouH o]dAE S5E & AUtk

dEE0], AMEAZE et 22 e - "B gholaliz
A oju] A" ghi= ofu|] Adtef tfste] M7bs] HA RDF
Ropositoryell &= 49 2228 W2 2te B2 Aol A9
=o] d& Aol ‘Blojzbir A9 Fdlzel ) nit}, 34
T 2e wd H’% e ago] 7H2te] mHjl LEEAR
FEHA A& Aot & Axdore ztzbe] 2udl 2
E22E Yoo, A8e Bl kol AT A9
¥ olulA] oetdlo]E ¥ ofue} TN FHPAE WET
“oiekgl o] Aulr)” T Zol WA RIS HLAE X
24 Aag 7jig + vk

Tyl 2

(2% B Alasie ALga Aol g Age] A&
Adsti ok (29 5)E & @44 FEska sz F3
#A FEL 948 RDFO] & o Eo] ony AL 4
st oA Ay A=A dHsta gk
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l End User Query ‘
Find a Image with | Pineapple in front of bananas ‘
Subject Predicate Object

Pineapple

In front of bananas

\
| Query Aryzer J
/

<?aml version="1 0" encoding="UTF-8"7>

<rdf RDF

xmins rdf=http:fwww w3 org/1999/02/22-rdf-syntax-ns#
xmins rdfs=http /fwww.w3.0rg/2000/01/rdf-schema#
xmins: sp=http.//spatialrations.com/sp_schema rdfé=>

l RDF Crawler |

<owl Class rdf ID=" Pineapple">
<rdfs subCiassOI rdf resource="#Fruit’/>

eurce="#Banana"/

<tDwI Class>

<?xml version=*1.0" encoding="UTF-8"?>

<ndf RDF
xmins:rdf=http:/ww.w3.0rg/1998/02/22-rdf-syntax-nsi
xmins:rdfs=http:/iwww.w3.0rg/2000/0 1/rdf-schemait
xmlnawFM:p Hwww. w3.0rgl2002/07 lowi>

<owl:Class rdf:ID="Pineapple ">
<rofs:subClassOf rdf-resource="#F ruit”/>

<owl:s_overiappingWith
rdf:resource="#Banana">

Image Metadata Repository

<fowl-Class>

(08 5) A" #2| X2

Hlum ¥ % gt

2 A7 B3ade dAFsy] Ao, bexn 28 v
A8E vk vl A¥elA= RDFS DAML+OILE A
g3, oA W] AAES dEtdolHRE Eaﬁ}ﬂx}ﬁ}
PhotoSMOREI8]¢+ & Al2&1¢] RDF #@ 9] Wil
sted, &0 ofuly ZAol Jhede AEEId WA, T?}u
(718 6)= PhotoSMORE®] o|m|Alo] ¥ wjetelolE &
RDF$} DAML+OILS AH&3ted E# sl W&ol

rir

‘ ™

Last Selected Shape: Circle

i(HT.D,ﬁlD) (147.0,21.0)(6.0,152.0) (6.0,21.0)

Copy Co-ordinates to Clipboard

Selection dgplm:|aup|e connectedwith persimmon Add Triples

53 Fut 5 =] E3
Fite .

<7xml version="1.0"7> =
rdf :ROF

bm|ns:rdf="http://www, w3.0ra/1999/02/22-rdf -syntex-nsk”
bem|ns i dam |="http://www dam | .org/2001/03/daml+ol 1"
banins: rdf s="ht tp!//wew, w3, 0ra/2000/01/rdf -schemad ">
<rdf :Description 1D="appie. /pg">
<Image-ont :hasSub|Image>spple connectedwith persimmon</Image-ont :hasSubimage>
[</rdf :Description>
<image-ont : Sublmage rdf : 1D="apple_connectedwith_persimmon™>
<image-ont : :hasShape>Circle</ | mage-ont : :hasShape>
</ image—ont : SubImege>
<image—ont :Shape rdf : ID="Circle™>
<image-ont : :hasCoordinates>(147.0,152.0) (147.0,21.0) (6.0,152.0) (6.0.21.0)
|</image-ont : :hasCoordinates>
</ image-ont : Shape>
j</rdf :RDF>

L4l

(J&l 6) PhotoSMORES| O|D|X| RDF 3

(2% 6)dlM 2HE 5 9%o], PhotoSMOREE Z+zte
MAE AAsta, dEerdole] A7t Tripled 2434,
1 W-&o] RDFUH Subject-Predicate-Object®l TripleZ
A A x, e FAEE BEES A + Ak
olgA Aty 7|E HAE HAT v d2E A7t
Egtslojol &y, weldlo]EE o] &3 EHE A ¢ W
o} AR 2 AT Ao SujA olulR HA AlARE o
f3to] B onA|o] visle] wetrlelHE AT,
o (2™ N o] A dEH

(28 D& AHud, AR} Tripled F43A3E& o, A
42} Tripleo] 4% RDF F+EWell Subject-Predicate-
Objecte] #AZ ®de] =m, 53| Predicate A& &
Al MFA A FUBA AHES FHOR A
fsle g@sn USE FHAPT § Aok E=F A AAE

a

& Zzte] mulQl LERAC] P



glg & v aemg, o|35) A4¢ RDF vlehdo]
B A4 A BB o3 Ne AW TR 27
& gsfol, WRel 2F 9ol 9uH oA Pl 7}

[<txml version="1.0"7> -
ferdf :ROF
paains: rdf="http://wwe.v3.0rg/1998/02/22-rdf -synt ax-ns~
pains:spr="http://vector.chosun.ac kr/sprd”
pains: rdfs="htte://www.%3.0ra/2000/01/rdf -schesad ">
rdf :0escription I0="opple, jpg">
«<rdf :resource = “http://vector.chosun.ac. kr/-kisof ire/img”™ />
</rdi :Description>
<rdf : [D="apple™>
<gpr: connectedVith>persimmon</spr: connectedllith>
Ardi>
<image—ont :Shape rdt i |D="Circle">
<image-ont : :hasCoordinates>(147.0,152.0) (147.0,21.0) (6.0,152.0) (6.0.21.0)
1</ Image—ont: :hesCoordinates>
</ Image—ont : Shape>
i</ rdf :RDF> -

(2% 7) 2 Ala"e| 0]0|X| RDF E#

o
[ +]

g

e

2 =EdAE Aldg o ojgge ouE ofnx
A Ala"g AAsT, 1 ks S A Eggc §3), ol
Age] A Ao Fag dojry FRBAY 7)ukat
, B BA REE AT A¥ES HYsd, B F2H
ol oum Al AME HatAct 1281, RDFE o] &3l
ojm Aol tig wetdlo]EE BHEW, E¥F g ujH
UE flolX Syntax #41& B3 zhhd wyoez g
o A%E 71U F Aok 2¥AY B A7 A4 AW
8 fo] AAHA @& o] AHAAN L Aol hHE HAH
A Hrhg kAl B, ol FFo drHolo &
Aot

2

= U
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