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Abstract

Current  context-aware  applications In  ubiquitous computing environments make the
assurption that the context they are dealing with is correct. However, in reality, both sensed and
interpreted context informations are often uncertain or imperfect. In this paper, we propose a probability
extension model to ontology—based model for representing uncertain contexts and use Bayesian
networks to resolve about uncertainty of context informations. The proposed model can support the

development and operation of various context-aware services, which are required in the ubiquitous
computing environment.
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hasCond | Object Propertty | =248 &IE2 J[K|= 22
CondProb Loo| ol
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CordProb ) ety = P B = LS
) Class?| Predicatedl| & /2
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Table 2 . Ontdogy inference rues

Constructs Ontology inference rles
- (7A rdfssupClassCf 7B), (7B ?rdfsisuClassCf 7C;
rdfssubCasst = (77 idissioClassOr 70)
N (?P rdftyoe owiTransitiveProperty), (?A %P 78),
OwTrarsitvePropety B P %) = AP 0
(?A rdfsisubPropertyOf 7B) A
rdfs'subPropertyOf (7B rdfs:subPropertyCf 7C)
= (?A rdfs:sUoPropertyOf 7C)
o (?A omtdisiointwith 2B) A (7X rdftype ?0) A
owldisicintwth
Ha (7Y rdftype 7D) = (?X owtdifferentFram ?Y)
owkinverseCf (?A owkinverseOf 7B) A (A 72X ?Y) = (7Y B W

Zal

ek HA ‘Jung'olzh= AHA} BathRoomoll $ith= A4
3 Auyt wgsH LE2X TransivieProperty 73S o
435k 43k F25 E84 BathRoome] indoorSpacee] H-2

92 #EH0RA Tunge) AW e AL ¢ & ek

olgie] OWL E¥2 Z2HE locationin®] o] Z2HES
LIERHTE

<owl:ObjectProperty rdf:ID="locateIn">

<rdf:type rdfrresource=

"http://www.w3c.org/2002/07/owl# TransitivePro
perty”>

<rdfsrange rdf:resource="#Location"/>

</owl:ObjectProperty>

<inha:Room rdf:ID="BathRoom">

<inhalocateln rdf:resource="#indoorSpace”/>
</inha’Room>

42 = J|HF =2
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Table 3 User defined Inference rules

Context User dedfined Inference Rules

(70 locatedin Bedroom), (Bedroom lightLevel LOW),
(Bedroom noiseLevel LOW)
= (7o status Seeging)

Sleeping

(% locatedin Bathroom, (Bathroom lightLevel HIGH),
(Bathroom noiseLevel High), (WaterHeater status ONJ,
(Bathroom DoorStatusl CLOSED)
= (7p status Showering)

Showering

(70 locatedin Bethroom), (Bathroom lightLevel HIGH),
(Bathroom noiselevel NORMAL)
=(7p status WashingFace)

WashingFace

(%0 locatedin LivingRoom), (TV status ON)

WetchingTV
e = (7p status WaichingTV)

2, WaterHeater 2] &2 %, BathRoom<] %7, BathRoom

o] Aol tigk TAevidence) B & 4 lom gl



£ mesddel #5249

WENSE TYetn BE et Usl 4ES FE I
7 wse) 228 %7 e aws mased o
Gy,

5 FEL 99 mrl) 2EEAT 17 49 74 2ol
Persone  "jung’o|™, Person®| ZRIHEIE nare, status,
locatedn & F433}, Location® "indoorSpace”e] il
"BedRoor’, "LivingRoom!’, "BathRoom’ 2.2 7A@t Device
= "TV", "WaterHeater”, "Light’5-% 7}XH, tulo]~ 2 g
7 AEE AHESke AR 852 “Showering”, "Sleeping”,
"Watching TV", "WashingFace"5-0] 31tk

28 55 AHAP] BathRoomstell 91& w, WaterHeater,
light, door, noiselevel53 72 749 A3 ARE 7w
A AMARe] Adelel Higk FE5 Akele] AlgAle] @ES
FEshe 2l HolFu sl

//,—" W aterHeat

i CValue

o

D idividual

CValue :

—® Property [

Contditional Probability PValue : Prior

2 5 EE 2 o™
Fig 5. Probahilistic inference Process
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