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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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2.1 §AE 7|4t o|o|x] Z{4H(Text-based Image Retrieval)
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DC(X, Y) EC(X, Y) TPP(X,Y)  TPP(X.Y)

COIONTISD

PO(X, Y) EQ(X, Y) NTPP(X,Y)  NTPP1(X,Y)

(38 2) 87X tiE S+ 2|

O -« disjoint

- touching

[

- s_overlapping
-t_contains
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T/ [eEg

g_contains

|s_contair;I

(8 3) tE 32t A HE=

lt_contains equal t_inside | |s_inside s_overlappin#l touching ,
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connected’ ¢ ‘connected 2 EFF 3L, TAl ‘connected'=
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DisconnectedWith = (concept 1){concept 2).dc

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

a93 99 AAS K 7% A4S AP Semant-
st THe 3 2

de(Xy, X2) = 73z z€XHiNX2

ec(X1,X2) = dz z€X1NX2 A 3z ze€TXiNTX2

po(X1,X2) = dz ze X1 NTX2 Adz zeTMX1N X2
A dz ze X NTX,

ntpp(X1,X2) = Vz z€ "X1UTIX2 A A1 2€ X1NX2
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[Part 1] o] #&2& 44<] o|m|A|o| th& RDF 7% 54
A AHFEE o4 dEtdolEE st AFsh= F&
olch, ol At om A& ztol, ojwA] ZHe] W) URIref
of 7]4tste] Metadata Creators RDFE ol &3t A
Zt4 9 detdlo]HE RDF Repositoryell #4381, AHgzt
7 olulA AL aFa, oln) A4 AWe WA RDF
Repositoryell M 3te] RDF wEtdlo|E1 & &A1 1Y
th&ol, vl Weelole TE-& 2o d, oln A ¢ URIref
g A4 Az 2UFa, 2894z URIrefg& #F23}d,
o2 & AM&ALA A A|FgHet,

dEEC], Y4 olFA olF°] applejpg?l #L °lwA
off tiste] AwrR =} o]n[=] applejpg®] URIrefi= http'//vec~
tor.chosun.ac.kr/ ~kisofire/img/apple jpg o1 th. £ Al2=o A
g9 oln A 2442l applejpg 1P| A o dldle] Metadata
Creator® oW AW A o] AHE7te] #A AHAE
RDFE o] &3lod ¥@3}a, |5 RDF Repositoryel #48
. Metadata Creatore oju|A]e] tfgt wete|ole]E e
a, 318 B FHPA AHES o143ty Hup 7
ZFol3 JujHd Meg ¥t dE FHAAA Dis-
comnectedWith', ‘ConnectedWith', ‘InsideInto’ 28} aL ‘Overlap-
With' & H-83te, o|wA Z AHE Atol9] #AE B¢
2oz Ao g, #A A A B WY 234
& Hassio

RDF
Crawler

Inference Engine

Metadata Creator

Query Analyzer (ex) Make Triple
<apple>-<connectedWith>-<persimmon

Query
(ex) “image
that apple
connected
persimmon”

Spatial Vocabularies

(32 4) 20iH O|0[X] HM AAH PHE
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[Part 2] o] 2&& AL 9 L&A QdEF o]~ FEO
2, AR NS A FHgs s, A dE u
4% RDF Triple2 W33 $ Subject, Predicate 2]
Objecte] Wiated, 72t s gt Euidd 2E2A HZ3
of FHeld g &g ojgr} bttt 1 =vidd 2
EZAE HEstd A dolsd AA oniA HEtuie]
E] dolg Atole] on|H o]dAY S FET ¢ YT

A §50], AMHEAF e 22 HE - ‘99 Solsie
Al ojw]A"e Bt oju]R] Aad st AZta] Bl RDF
Ropositorydl & 44 SU92E W2 2t B2 NS0 A9
5ol gl& Ao|x, ‘Bojgte 49 FH2d 4, vid, 35
T4 22 B2 39 2d2E50] 47 mudl 2EEAR
TEHAA A& Aotk & A|zdlo e 22 mwdl &
E2XE AIsd, A& “E9d golds A'en A9

olulz| deteiolE] & oz}, “SyolA AT WE,
“vloh9l o] Zujr)” 53} o] ofuld RIAE HAE
23 A4 g + Aok

K

(2d 5 A2 A A A A &
Adstn ot (27 5= & =244 #4341 e 37
A BES 91T RDFY &4 o5 E°) 403 AY& 9
gt g A A= deA AE3a YUk

l End User Query |
Find a image with
Subject Predicate Object
Pineapple nfrontof bananas

Query Analyzer

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

<rdf:RDF
xmins:rdf=hitp:/www.w3.01g/1999/02/22-rdf-syntax-ns#
xmins:rdfs=http: Ilwww w3.0rg/2000/01/rdf-schema#

K com/sp_schema.rdf#>

<owi:Class rdf:ID="Pineapple ">
<rdfs:subClassOf rdf.resource="#Fruit'/>
Of rdf:

4

<fowl.Class>

L RDF Crawler I

Image Metadata Repository

4 vjm AF % Bt

2 A7 g834E A5 A, g 2e vl
#2 39} wn 4o+ RDF DAML+OILE &
ko], olnjA] e AHES dedoleE TAsA S}
i PhotoSMOREI[g]$} & A|=%¢] RDF ¥@¢] vug §
o, Fd Au)H HAo| shedhs dudnt. WA, og
(2% 6) PhotoSMORE®| o]u]Ale]| o weldlo]e &
RDF$} DAML+OILE AHg-3te] Zdshe v&olth

Ob? it

ol version="1.0"7>
<rdf :ROF
bmIns: rdf ="http://www. w3, ora/1995/02/22-rdf ~syntax-nsk"”

d “http://wwe .daml .org/2001/03/dami+o1 1¥"

baning: rdf g="http://www. w3, 0ra/2000/01/rdf -schemed™>
<rdf :Description ID="apple.jps">
<image-ont :hasSublimage>apple connectedwith persimmon</image-ont ihasSubimage>
</ rdf :Descript ion>
[<image-ont :Sublmage rdf : 10="appie_connectedwith_persimmon”>
<jimage-ont ; thasShape>Circle</image-ont ! thasShape>
</ Image-ont : Subimage> .
<imape-ont :Shape rdf : ID="Circle">
<image-ont : thasCoordinates>(147.0,152.0) (147.0.21.0) (6.0,152.0) (6.0.21.0)
</ image-ont : :hasCoardinates>
</ imege~ont :Shape>
j</rdf :ROF>

(38! 6) PhotoSMORES| O|B|X| RDF E&

(2¥ 6)dA AHE F %ol PhotoSMOREE Z7+9|
AANE AQsa, deldels] A7 Tripled 2HAJ3HH,
2 W&ol RDFW4l Subject-Predicate-Object®] TripleZ
AAHA g3, ded] BAYE ZEEE 23U & ok
olgA dod, 7| H2AE AAH vy HAE AYrt
EdHoF g, HEIHOHE o] &34 AL F ¢
ot StA T B AT ofuF ojujA] HA Al2gE o]
&3t Fe ojulAo] wiste] dlEtdlolEE AT,
oS (28 7 Zo] ARdh

(18 D& &¥EY, AHEAL Triples 238t o, A
€2} Triplee] £A4=o] RDF T+E ¢ Subject-Predicate-
Objecte] #AZ HFdHo| =, 53] Predicate EELS £
AT AEA AAS FTABA AFES £HOE A
&3 B3 Y5E BAT F Uk =T
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2 o|2A 24¥ RDF werd ol
HE A4 dze] 3487 o8 A4e 98 TEe 27}
£ glo] 9wH olnlxe Aol 7}

<’7>a|| version="1.0"7>
<rdf :RDF
mins: rdf ="http://www.¥3.0ra/1999/02/22-rdf -syntax-nsk”
mins:spr="http://vector . chosun.ac.kr/spr¥”
mins: rdf s="http://ww.%3.0rg/2000/01/rdf -schemedt ">
<rdf :Description 1D="apple.jpg™>
<rdf :resource = “http://vector.chosun.ac.kr/~kisof ire/ing” />
j</rdf :Description>
[<rdf : 1D="appie™>
<spr:connectedWith>persimmon</spr:connecteddith>
/rdf> :
<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>
</rdf :RDF> »]

(12! 7) 2 AlAgle] 0|0|X| RDF E&

o
]
riu

e

=EAE AlWE Yo of gl guiA ojmA 7
M A 2"E AASI, O e S AHRE YT 53, ol
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