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Visual Media Service Retrieval Using ASN.1-based Ontology Reasoning

Youngkun Min" - Bogju Lee"™

ABSTRACT

Information retrieval is one of the most challenging areas in which the ontology technology is effectively used. Among them, image
retrieval using the image metadata and ontology is the one that can substitute the keyword-based image retrieval. In the paper, the
retrieval of visual media such as the art image and photo picture is handled. It is assumed that there are more than one service providers
of the visual media, and also there is one central service broker that mediates the user's query. Given the user's query the first step that
must be done in the service broker is to get the list of candidate service providers that fit the query. This is done by defining various
ontologies such as the service ontology and matching the query against the ontology and providers. A novel matching method based on
the ASN.1. The experiment shows that the method is more effective than existing tree-based and interval-based methods. Ontology
merging issue is also handled that can happen when the service providers register their service into the service broker. An effective
method is also proposed.

Key Words : Visual Media Retrieval, Ontology, Ontology Reasoning
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A8 %! ‘Finnish Museums on the Semantic Web [1],
University Amsterdam Computer Scienceoll4l & <1
‘Semantic Annotation of Image Collections[2]’, 222 W3C,
HP, MIT Libraries, and MIT CSAIL %°] #5522 73
%9l ‘SIMILE Project[31'7} St}

HOTS A7 A2 o2 Hols 7z 734 $4& 7t
A1 9lE o]AA <l (heterogeneous) HIo|EIHo]AES ¢
Ao 53 AMo] 7HFIEER 7] 4T EE AJEE
2g2 stz doh o] EH& g4s] M FoEdx
dlolete] Fito] dadd ol& g4y 8 5L 4
Moz XML-schema # & AMgdte] F&3(syntactic)
4% 99 A(interoperation) & THE ¥ 2ju]Hl AL ¢
8] RDFS-RDFE A&3tdch = dut Apgatell A Bk
Helg AHEA e ol #AE AT AAAM 7 7
om] ] M (View-based Image Retrieval) ¥ |54 Ajy]
28 9% F3 MulAE AT Ax £ Ao|Eojt,

University Amsterdam Computer Sciencei= WordNet#}
2o 7|&e] LERAE ANALE 8o ou|AE Agdte W
fo] B AFE O]EL FZ onAE YT 2EZAY
A3 vetdlolele] Mg BAHE F Aot

SIMILE Z2HdE9] T8 AFEEE 7iRlold AU E
So] Bago] 7A D Qe oFAES BHE F A Al
289 HFF} o}gE FAHNA LEZA 27w vEtd]
olE} 52 o] &% AL AFse AL FEAE G U
A TFolct,

22 ofx|djo|Zof| &t 7| EAT

el AL A E9FTY A2 de]HES U
ARE A& FoF FEoth do]HEE wjRHo]
718} AAsd do]dEV} 2TFsE FAYE FolFn =9
Folop gth 3 oo|HEE e AzAL4E FTAY F
ol AxAd WS A Fs ok 3

2.2.1 WAoo Z 7t 4

(29 DA B vhsh 2ol Query A¥l= Qs} library
Hu| 2 SatelolA] whAvlol 7 WIHREE e 2ol U
+ 9.

« Exact-library A8 S7} query A8l& Qo oA H =
R

s Plug in-library AH]%= S7} query 4812 Qe plug in
He AL

* Subsume-library AHl2 S7} query Mul~ Q& EF
e A+

* Failed-library A¥]2 S7} query AH|2 Q7F ojwg
BAE 7HA R e AS
MHlA 7 FAMEE “Exact”, “Plug in”, “Subsume”,

“Failed"&°| 1, “Failed”7t 7H¢ R& FAH3E 7434l

! |

Failed

2EZX0|M oix|molZ Wt 78

Subsumes

(3 1) Mb=

2.2.2 F34& o] &8 viX|Ho]

Swiss Federal Institute of TechnologyolA Agtgh vhy o
24 g% AFAAAA oW FH A% 77 (interval) 2
E7 (tree)d ol &3l 7|53} & 4 Slth= 2ot of7]A4
AbgEE F0e g2 b ¥Fe] E 4 glont FES
93 A e F g2 Hae d 7 HA 71EE A
st} sty RE-zk4 #Aeln, o shube A -2y
Aot BFE-apA o] HAA A 07 1 Alole FiHE AT
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&g g wa, 7] ghol dEHS F5E o] &3l 7‘}"‘ i

St e ¥ W €0 3 RE wEE 49 P0e @
3 WA 531, $E2 =Sd 929 A w9 UL HE
ol AY FHE 7FLE 2 HS Ao SAFTHS]

& Eo Visual Media<0,1>, Video<0,05>, Image
<051>02 F#A3 Image?] A9 Art<0506>, Medical
<06,0.7>, Photo<0.7,08>2 H#3H Art &MU <0506>
o] #7HE 7R R <0,1>9 FIHE 72 Visual Mediaﬁl
&9 wuelde & & A T3IH0,05>¢] Videott= 5
HE o] glong AT gl Zddds: ¢ F ‘ill—’r.
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I 9tk DAML# DAML-Si DARPACIA A Yste] uHs
ol A oH6). CMUS v x]vflo]# = DAML-S/UDDI Translator,
DAML-S Matching Engine, Communication Module& -
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A~ 3L
, AlERE,
Visual Media
Video lmage
Art Medical Photo
Print Drawing Sports
Human
Entertainment
Watercolor ~ Painting  Sculpture Architect
Plant
Vehicle
Premitive Medieval Present Life Nation Musical
Ancient Modem Seenery  ppugic
Subway Movie
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Romannesque Fut\.uflsm Car
Rococo c Cubism Korea Sky
Xpressionism
Gothic l;)d' ! Birds usa Mountain
Renaissance adaism Amphibia China Forest
Swiss

Mesopotamia Romanticism Reptile France FIQ.“ e
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<0.1.0.3>, Architecture= <0.1.0.4>,

A2 IDE 7447 9o q7F 29

Plug in: S(g) = prefix(S(p))

Subsume: prefix(S(q)) =

Exact: S(q) = S(p)
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(E 1) Y2|E pseudo code

Algorithm
Input target DomainName
Read service ontology file
Make DB table T, with DomainName and ServiceID in service ontology
Sorting T with DomainName
Find target ServiceID from table with target DomainName using binary
search method
For all items in T
If target ServicelD is prefix of item’s ServicelD then
Add item in Plugln set
Ifitem’s ServicelD is prefix of target ServicelD then
Add item in Subsume set
If item’s ServicelD is target ServiceID then
Add item in Exact set

End for

Return Exact, Subsume, Plugln sct
End
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Query Form

Common Field

Dormain None v,@ P

Emotion Mane v:@

Author <?xml version="1.0"7>

N <ServiceLevel) name=“Visual Media™ ID="0">
Title <ServiceLevell name="Video™>
</ServiceLevell>

<ServiceLevell name="Image” ID=...>

<ServiceLevel2 name="Medical”ID~..>
</ServiceLevel2>

Creation Date

Specific Field <ServiceLevel2 name="Art" ID~...>
Location , </ServiceLevel2>
</ServiceLevel1>
</ServiceLevel0>
(28 8) Zof stHoM 282X]9] 0|8
. _— .
ServiceOntology.rdfs ServiceOntology.xml

<rdfs:Class rdf: [D-&VisualMedia; VisualMedia™>
<rdfs:label>0</rdfs:label> <Mmj version="1.0"7>
<irdfs:Class> <ServiceLevel0 name="Visual Media” ID="0">
<ServiceLevell name="Video™>
<rdfs:Class rdf. ID="& VisualMcdia; Image "> <ServiceLevell>
<rdfs:label>0.1</rdfs:label> <ServiceLevell name="Image” ID=_..>
<rdfs:subClassOf rdf:resource = “& VisualMedia; VisualMedia> <ServiceLevel2 name="Medical"ID=_>
<irdfs:Class> <iServiceLevel2>
<ServiceLevel2 name="Art" ID=...>
<rdfs:Class rdf:1d="&VisualMedia;Medical ™
<rdfs:label>0.1.1 </rdfi:label>
<rdfs:subClassOf rdfiresource = & VisualMedia; Image>
<irdfs:Cl:

<iServiceLevel2>
<iServiceLevell>
<fServiceLeveld>

LEZX FE'o YL T3 o]Z L IR AT} 2
b 72399} human® person 22 F2o| &7+
5

A Zo| stHolAM Zolst HolE 9T BEEXQ S
8 XML ¥4or Hgtd Mulx 2EEXY £
Mg Fdste] AbEAbe] o] Fol S83dhs oot XML
A5 &&et7] fsiE RDFS, OWL 4oz 5ol gl
T 2EEA EBAME AMEA A FedA aEe NdES
Aejatel XMLEA 48 Hgsto] Fojof drp

(19 9= RDFS -r/ﬂﬂ XML‘*“—} o= WHEHE =
et = :L‘“/‘OIE} 44 01101]*1 & 7 R0l BE 2E

A AR 98 48 &

Aoz qld SOGHZ CPU 1GB RAMS 714 AEHEZ
A28l o1 Java 1.4.2_07, Tomcat 4.1, JENA 2.13% ©]o)
Hulol 2 My-SQLS AMgste HAEES stk agn
RDF¢} RDFSZ ZH4 # Painting <+ E£2#9F OWLE 24
A A 2EZAE ALEEY
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<E e LERAT AL B AT AST 2

£ Hug Zoltt b AM Ay & e

ofn] 7igke] HoE S, LERAE AMES HYE
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