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ABSTRACT

Actually a diffusion of a Semantic Web application and utilization are situations
insufficient extremely. Technology most important in Semantic Web application is
construction of the Ontology which contents itself with characteristics of Semantic Web.
Proposed a suitable a Method of Building Web Ontology for characteristics of Semantic
Web and Web Ontology as we compared the existing Ontology construction and Ontology
construction techniques proposed for Web Ontology construction, and we analyzed. And
modeling did Ontology to bases to Description Logic and the any axiom rule that used
an expression way of SWRL, and established Inference-based Web Ontology according to
proposed ways. Verified performance of Ontology established through Ontology inference
experiment. Also, established an Web Ontology-based Intelligence Image Retrieval System,
to experiment systems for performance evaluation of established Web Ontology, and present
an example of implementation of a Semantic Web application and utilization. Demonstrated
excellence of a Semantic Web application to be based on Ontology through inference
experiment of an experiment system.
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(E 1) 22X oA "=

£EZAY: Sheep
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A , A& Ed
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hasGenusName Sheep Zoological hasGenusName(Domestic__Sheep, Zoological.Ovis)
hasHabitat Sheep Map hasHabitat(Wild__Sheep, Map.Country)
hasColor Sheep xsd:String hasColor (xsd: String)
(X 8) 2EEX 7z NHox
2EZA9: Terminology
+49 samel ifeStage
A SEY AR dAE RHeIE £95 F Y AA dA dPee ALEAE FE23E
sameLifeStage(7x, 7y) A sameLifeStage(?y, 72)
SWRL 84 A differentFrom(?x, 7z) =
sameLifeStage(Tx, 72)
A LEZA Terminology, Sheep
4 g domestic sheep, Actor, LifeStage
#4d &4 sameLifeStage, differentFrom, subClassOf...
#EY L
3led &9 7k x4 2 S ZH3= A o] IS AFec M M, Uy, 222 N4,
ok QzEI2 9 Aol TAR Adoht a12g
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hasProperty(?x, ?y) A hasProperty,(?y, ?z)
A ... hasProperty,(?y, ?z)
=> hasFinal(?x, ?7)

(& 8l 288 1352 SWRL 282 7]
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sameLifeStage(?x, ?y) A sameLifeStage(?y, ?z)
A differentFrom(?x, y)

= samelifeStage(?x, ?z)
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(1% 7)°14 Sheep Ontology= Zoological
Ontology 9] A4 & %K Sheep) 2] &% (Zoolo-
gical Name)oll gt x4& 231 Termi-
nology Ontology<= Sheep Ontologyell E&H
Foll thgh chFst &o)(Terminology) 9 A}
(verb) & E4{(Object) 5& F7F ZH 3}
Sheep Ontology 2] x14]& %3814 Sheep
Ontology®ll A14}&- A&tk Schema Ontology
+ Terminology Ontology ¢+ Sheep Ontology
o ANES [B1]7 [B2] 2 Aeed
o] gojA Fejot AAF Fe xgol o4 A
HE FEst A9 [Bl], [BY2]l=
Schema Ontology & AAI817] 913+ 24 28
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(¥ 82 [l [He3]E 7wre g
7t ZERA | A 40| AAHo] FEHE 7
A& %83 130t} Schema Ontologyoll
AH hasActor 44 23] Schema Ontology
9] ContentDescription 7R@# Terminology
Ontology 2] 7Wd Actorell SZA= T Actor 7B
o] AABEAE 7hol sameGender £430) A

8 A2EAgo) FHo| s FEHTh

rQ nf

[ 911
rdfs:domain = T = VhasActor .ContentDescription
rdfs‘range = T C VhasActor.Terminology:Actor
hasActor( ContentDescripton, Terminology:Actor)

(B 92]
actorModifier C hasActor ©]E &
rdfs:domain =
T = YactorModifier .ContentDescription

rdfs’range = T C VactorModifier.xsd.string
actorModifier( ContentDescripton, xsd:string)

[ <13]
rdfs:domain = T C VsameGender —.Gender
rdfs‘range = T L VsameGender.Gender
owl:maxCardinality = 4 <sameGender.Gender

Zoological Ontology ]

sameGender( Terminology:Actor, Terminology:Gender)

Sheep Ontology
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----------- [~ schemaontology _} Lo {_Terminology Ontology |}y
o Y e oy i [ e numaa = i
PhotoFeature hasiction : Avtor samebeder
NediunFesture hasDbject g ! ;: Action sameLifeStage
ContentPoseription Dashebor — 5 Object 1 | | ...
5 dasta |-
wether "
- T i
P S .
pesarsrsiver l z°°|°gical Ontology ;: "E { Sheeﬂ Ontolouy } ----------- ; .....
O|AEIA * Y Ea o N B~ 4 ;
______ Kingdom Domestic Sheep = hashemms .
Gvis Phylum Rild Sheep o !" " IustanceTer . p= =
Povidae avears Bir Sheep hadbems
Senas - _l
Species L ?.'ﬁﬂﬁ
¥arino Rool
Bighom Sheep
a8 8 7= =2l FEAN| 2Ft A SEZX|ZF XA AZD =2 F
%3} Terminology Ontology®] Actor 1~ 3 N2 AU (¥ 11)S A
B2 52 Sheep Ontology 2] Domestic Sheep (O™ 1D 7 LEZAEC A4 X]”—‘J
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(?xml version="1.0"7)
{rdf:RDF
xmlns = "http://www.owl-ontologies.com/Terminology.ow] # "
xml:base = "http://www unknown,com/Terminology.owl”>
{owl:Ontology rdf:about=""/)
{owl:Ontology rdf:about="http://www.owl-ontologies.com/Terminology.owl™)>
{owl:versionInfo rdf:datatype="http://www.w3.org/2001/XMLSchema #string")
Created by Km Su Kyoungr{/owl:versionInfo)
{/owl:Ontology>
{Male rdf:about= "http://www.owl-ontologies.com/Terminology.ow] # wether™>
{hasSameMean)
{Male rdf:about= "http://www.owl-ontologies.com/Terminology.owl # cryptrochid ™)
<hasSameMean rdf:resource =
“http://www.owl-ontologies.com/ Terminology owl # wether”/>
¢hasMean rdf:datatype=
“http://www.w3.0rg/2001/XMLSchema #string” YMale{/hasMean)
{/Male>
{/hasSameMean>
{/Male)
(LifeStage rdf:about= "http://www.owl-ontologies.com/Terminology.owl #teg"/>
{Object rdf:about="http://www.owl-ontologies.com/Terminology.owl # glass")
<(hasMean rdf:datatype= "http://www.w3.0rg/2001/XMLSchema #string” >Z<{/hasMean)
{/Object)

{Group rdf:about="http://www.owl-ontclogies.com/Terminology.owl # pack”/>
{Object rdf:about = "http://www.owl-ontologies.com/Terminology.owl # farm")
<hasMean rdf:datatype="http://www.w3.org/2001/XMLSchema # string” >% Z<{/hasMean}
{/Object)
{/rdf:RDF>

a8 9 BH2EEX|9 XA #§ LE(hasSameMean &M Z4)

{?xml version="10"?
{rdf:RDF
xmlns: Zoological = "http://www.owl-ontologies.com/Zoological.owl # "
xmlns:swrib = "http://www. w3.0rg/2003/11/swrlb #~
xmlns = "http://www owl-ontologies.com/Schema.owl #~
xmlns: Terminology = "http://www.owl-ontologies.com/Terminology.owl # )
{owl:Ontology rdf:about="http://www owl-ontologies.com/Terminology.owl")
{owl:versionInfo rdf:datatype="http://www. w3.0rg/2001/XMLSchema # string™)
Created by Km Su Kyoungr{/owl:versionlnfo)
{/owl:Ontology)

(swrl:Imp rdf:ID="CQ_4")
{rdfs:label rdf:datatype="http://www.w3.0rg/2001/XMLSchema #string")% ¥ hasActor $&
{/rdfs:label)
{swrl:body)
(swrl: AtomList)
{rdf firsty
(swrl:ClassAtom)
(swrl:classPredicate rdf:resource = "http://www.owl-ontologies.com/Terminology.owl # Actor”/)
{swrl:argumentl rdf:resource="#x"/)
{swrl:IndividualProperty Atom)
{swrl:propertyPredicate rdf:resource=
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(A=)

"http://www.owl-ontologies.com/Terminology.owl # hasSameMean" /)
{swrl:argumentl rdf:resource="#x"/)>
{swrl:argument2)
{swrl: Variable rdf:ID="y"/>
{/swrl:argument2)
{/swrl:IndividualProperty Atom)
{/rdf :first)
(swrl:head)
{swrl: AtomList)
{rdf:first)
{swrl:ClassAtom)
{swrl:classPredicate rdf:resource= "http://www.owl-ontologies.com/ Terminology.owl# Actor"/»
{swrl:argumentl rdf:resource="#y"/)
{/swrl:ClassAtom)
{/swrl:Imp)
{/rdf:RDF)

<32 10> Schema Ontology X|&! T8 L& (Terminology Ontology2t SWRL F2 72! ZAl)

{InferenceData rdf:ID = "InferenceData_ 1"
<hasObject rdf:resource = "http://www owl-ontologies.com/Terminology.owl # glass"/>
<hasActor rdf:resource = "http://www.owi-ontologies.com/ Terminology.owl #lamb"/)
<hasAction rdf:resource = "http://www.owl-ontologies.com/Terminology.owl #eat"/>
(setting rdf:datatype="http://www.w3.org/2001/XMLSchema #string” Dat farm{/setting)
{exactlocation rdf:datatype="http://www.w3.0rg/2001/XMLSchema #string” korea{/exactlocation)
{rdfs:label rdf:datatype="http://www w3.0rg/2001/XMLSchema #string” >(name){/rdfs:label)
{/InferenceData)
{InferenceData rdf:ID = "InferenceData_ 3™
ChasObject rdf:resource = "hitp://www.owl-ontologies.com/Terminology.owl # farm”/)
<hasActor rdf:resource = "http://www.owl-ontologies.com/Terminology.owl # flock” />
<hasAction rdf:resource = "http://www.owl-ontologies.com/Terminology.owl #run"/)
{rdfs:label rdf:datatype="http://www.w3.0rg/2001/XMLSchema #string” »(name)<{/rdfs:label)
{/InferenceData)
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= Al 7K %5 HA et FE 7159 A
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EXE 39 ae &) g 7k A AAS
98k subsumption check®t &4 71A17F 54
3o Al 2 FEEEAE A instance
check, PFAIZteE &0 FEjet HAH 3
E B89 /el A4 2 Al Eeol 9
TAE ZAFR= consistency check $& 7AA
S Mike Dean 2004).

9] 722 % iR wet B e 7t Tl
SEEA HE FEE Agsle (& 3HolA Fe
& A7 Ao Ae AL IS5 o
+= SPARQLE 53 759 282X &2 4
3 RS 4FE oy RS e g
Zre) At - 3191 FAl it 2] AF 7F
22 Zoological 2E=2A]9] rdfs:subClassOf &
dE ol&3l4 7151—0‘?} A7Z Order) A 7
o] Class®] 3 Class®] 41 7ide] Phylum®]
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[Z2)2] A2BI2 Ovis_aries$t ohE AA
Z(species) 22 A4 st}
SELECT ?subject ?object
WHERE{?Ovis__aries owl:differentFrom 7object}

{subjoct] object
H € Ovs_dalll
4 Ovis.vignei

4 Ovis.zmmon
@ Ovs_candansis
¢ Ovis_orlentatis

€ Ovis.nivicola
(23] @ Ovis.mysirman
# Ovis. orierstis

[293] A92="A Oviset 22 2 (Genus) ©] A 2+
o0& A2EAES HAsE
SELECT 7?subject
WHERE {?0Ovis:hasSameGenus ?object.
?0vis owl:differentFrom ?object}

1 ohject

& Bus

€ Panthera

(23] $ Cme

[(F24] A2-A Merinod 4(Genus) H-&?
SELECT ?subject ?object
WHERE {?Merino:hasGenus ?object}

obiect

[(2#] & Zoological:Ovis

[Z91] Zoological EEZAW EE FH2EY
ME FYPAES FAYstel
SELECT 7subject 7object
WHERE {?subject rdfs:subClassOf ?object}

{sutject) ohiect

i jtfass [y

i Diviston 1. Kingdom

1 Family > Order

7 Genus ( Famity

+ 7 Greast.ulgan Division

i Kinggdom owi:Thing

& LandPlant “.> Division
[ Q _T’,}-] L Onder o Cass

. Phylum Kingdom

: Species T Genus

[(2e2], [243], [ZF4]e AZEX A}
o] AR & Species?] AABEAE F ‘sheep’
o] 92l Ovis aries$h= T2 $E9] 0|2
St FEOE o] AS e 2EZANY
Fdd Aol fFagsS HAF)

E3] [Z9)4]= hasGenusthe FAITFAE
0]2-3lo] Sheep 2E2%|9] 7d¢] HekK Do-
mestic Sheep) @] 2B 2Q1 ‘Merino o @A
¥ (&) %YS Zoological 2EEA|NA &
3l Ovis'ehe $9S Ho&Er) ol B o
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AES HoFET)

the 29 [Fp], (26, [FY7]& 4
A4 AR consistency checkdll slg8hi= +
Eolch

Mo

71& E=Eok FECE B9E 7 27l 8l
AR FEHok A3 o] HeEAE
Fohs Aoz 75E 2EEAY AYEH
o A¥Ye A T2 AF FEoIth

[Be)5] a2 FoNA Gender F 29
MEZe 20y “male sheep ol v &
7R B AE H4 e
SELECT ?subject
WHERE {?subject rdf:type ?class .
?subject rdfs:subClassOf ?Gender .
?subject :hasMean “male sheep"}

[subject} object
(2] &Maie

[ 9]4]
sameLifeStage(?x,7y) A sameLifeStage(?y.?z)
AdifferentFrom(?x.7y)
=> samelLifeStage(7?x,7z)

[A¢5]
hasSameMean(7?x,?y) AN hasSameMean(?y.?z)
AdifferentFrom(?x,7y) = hasSameMean(7x,7z)

[ <}6] "baby sheep”ste 9n & 713 A A o
543 As GAE 9gusle BE
£l ANse

SELECT ?subject ?object
WHERE {?subject:hasMean “baby sheep”.
?subject :hasSameLifeStage 7object}

[subject] ohject
&ilamb & sucker
(23] @lms & slink

[A2l7] hasActor, hasAction, hasObjectZ A AH
A2E|2ES AN stat
SELECT 7?subject ?object
WHERE {{?subject :hasActor ?object} UNION
{?subject :hasAction ?object} UNION
{?subject :hasObject ?object}}

[subjact} object
4 PhotoAnnotation_ % Terminologyiamb
& PhotoAnnatation_! ¢ Terminology:eat
4 PhotoAnnotation..! % Terminology:glass
4 PhotoAnnstation.2 4 Terminalogyflock
4 PhotoAnnotation.2 % Terminologysun
@ PhotoAnnotation_2 4 Terminologyferm
o 4 PhotoAnnotation_3 © Terminoclogy lamb
(23] 4 PhotoAnnotation..3 % Terminology'sleep
# PhotoAnnotation.3 4 Terminology tree
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[Bubject] Predicate Object
‘Terminology:Graup 20wl disjointwith Terminology:Male
Terminology:LifeStage 2 owldisjointWith Terminology:Male
& Terminology:cryptrachid = TerminologyhasSameMean Terminology:cryptrochid
£» Terminology:ram  Terminology:hasSameMean € Terminology:ram
& Terminology:slink = owlidifferentFrom & Terminology:lamb
4 Terminology:sucker s owl:differentFrom 4 Terminology:slink
4 Terminology:sucker w7 owlidifferentFrom < Terminology:lamb
4 Terminology:wether % Terminology:hasSameMean Terminology:wether
& Zoological:Bos = owl:differentFrom ¢ Zoological:Ovis
& Zoological:Canis 2 owldifferentFrom < Zoological:Ovis
< Zoological:Felis 2 owl:differentFrom Zoological:Ovis
<y Zoological:0vis_ammon 32 owldifferentFrom & Zoological:Ovis_aries
& Zanlnaical:0vis candensis 7z owldifferentFram & 7nological:Ovis aries
(212> SWRL 7(4te] eleo| F2
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