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Context Information Model using Ontologies and
Rules Based on Spatial Object

Mi Park” - Keun Ho Ryu™

ABSTRACT

Context-aware is the core in ubiquitous environment of sensor network to support intelligent and contextual adaptation service. The
new context information model is demanded to support context-aware applications. The model should not depend on a specified application
and be shareable between applications in the same environment. Also, it should support various context representation and complex
context-aware. In this paper, we define the context information according to context-aware process. Also we design the knowledge of
domain as well as applications using ontologies and rules. The domain spatial ontology and application knowledge are represented using
the spatial object model and the rules of expanded ontologies, respectively. The expression of abundant spatial ontology represents the
context information about distance between objects and adjacent object as well as the location of the object. The proposed context
information model which is able to exhibit various spatial context and recognizes complex spatial context through the existing GIS. This
model shows that it can adapt to a large scale outdoor context-aware applications such as air pollution and prevention of disasters as well
as various context-aware applications.

Key Words : Context-aware, Context Information Model, Ontology, Rule, Spatial Object
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If FineDust(?s) and value(?s, ?v) and [?v >=500] and [?v
< 1000] and
duration(?v, ?t) and [t >= 60] and locatedIn(?s, ?r)
then NoticeYellowSand(?r)
%71 . FineDust(?s) : AAe] FF/H= v AHA A
locatedIn(?s, ?r) : A< YA (HFA])
value(?s, 7v) © 4149 2H(500ug/m®)
duration(?v, 7t) @ MA gkel A&AZHAAIZE])
A3} : NoticeYellowSand(?7r) : AA X (AFA)= FA
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<swrl:Variable rdf:ID="s"/>
<swrl:Variable rdf:ID="r"/>
<swrl:Variable rdf:[D="v"/>
<swrl:Variable rdf:ID="t"/>
<ruleml:lmp>
<ruleml:body rdf:parseType="Collection">
<swrl:ClassAtom>
<swrl:iclassPredicate
rdf:resource="&sen;FineDust"/>
<swrl:argumentt rdfiresource="#s" />
</swrl:ClassAtom>
<swrl:individualPropertyAtom>
<swrl:propertyPredicate
rdf:iresource="&sen;value"/>
<swrl:argument! rdfiresource="#s" />
<swrl:argument2 rdfiresource="#v" />
</swrl:IndividualPropertyAtom>
<swrlbuiltinAtom>
<swrl:builtin

<swrl:argument1 rdfiresource="#v" />
500 </swrl:argument2>

</swrl:builtinAtom>

<swrl:builtinAtom>

<swrl:argument1 rdfiresource="#v" />

1000 </swrl:argument2>
</swrl:builtinAtom>

rdf:resource="&swrlb:#greaterThanQrEqual"/>

<swrl:argument2 rdf:datatype="&xsd;decimal">

<swrl:builtin rdfiresource="&swrlb;#lessThan"/>

<swrl:argument?2 rdf:datatype="&xsd:decimal">

<swrlindividualPropertyAtom>
<swrl:propertyPredicate
rdf:resource="&sen;duration"/>
<swrl:argument! rdf:resource="#v" />
<swrl:argument2 rdf:resource="#t" />
</swrl:individualPropertyAtom>
<swrl:builtinAtom>
<swrl:builtin
rdf:resource="&swrlb:#greaterThanOrEqual'/>
<swrl:argument! rdfiresource="#t" />
<swrl:argument2 rdf:datatype="&xsd;decimal'>
60 </swrl:argument2>
</swrl:builtinAtom>
<swrl:IndividualPropertyAtom>
<swrl:propertyPredicate
rdf:resource="&reg:locatedin"/>
<swrl:argument! rdfiresource="#s" />
<swrl:argument2 rdf:resource="#r" />
</swri:IndividualPropertyAtom>
</ruleml:body>
<ruleml:head rdf:parseType="Collection">
<swrl:ClassAtom>
<swrl:classPredicate
rdfiresource="&ser:NoticeYellowSand"/>
<swrl:argument1 rdf:resource="#r" />
<f/swil:ClassAtom>
</rulemi:head>
</ruleml:imp>

(28 6) SWRL 2¥o= EaE 73
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