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 RDF(Resource Description Framework)

— AT =RORBFEIZOLNTOREH,
([ @QONAAIZFE BTHS| DLOI
1)) —ZX D BAR%E X 55 (object), i EE (predicate), B BIEE (object) TER T,

B PAG E | RDF/XML GEgst

<rdf:Description rdf:about="@ @”>
<A A>
<.. AT @ <rdf:Description rdf:about="1H">
</rdf:Description>
</A A>
</rdf:Description>

e RDFAF—<(RDF Schema)

— ROFDEERECRE A,
475 A (rdfs:Class) X # 2 (rdfs:subClassOf), & D [EH ik L 7
1)) —A0FDHEFERBRT HAD=X LEIRE,

SEER: MIFROWLEEEE (http://tutorial.jp/onto/)
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Ontology Based Context Modeling and Reasoning using OWL

* Ontology Based Context Modeling and Reasoning using OWL

« Z: Xiaohang Wang, Tao Gu, Daging Zhang, Jinsong Dong, Hung Keng Pung

o HH: percomw, pp.18, Second IEEE Annual Conference on Pervasive Computing and
Communications Workshops, 2004

— AIEIRFTLI-BEEET )L Context StackmXZSBLTL -
OV T X AMETILCONONZIRELRX

(Xiaohang Wang Eh\fli A EH#EHH>TLNVS)

ERAR

‘CONONDHE
- EfiFhOo— FHEAUFOD—DE
c AVTHFRAMERD A H=X L
- JAMIATRE: ETHRMIZOLT
SEEH:
Daqing Zhang, Tao Gu, Xiaohang Wang, Enabling Context-aware Smart Home with Semantic Web

Technologies, International Journal of Human-friendly Welfare Robotic Systems, Vol 6, no. 4, December
2005




3 Ontology Based Context Modeling and Reasoning using OWL:
CONOND#EE

e CONON (Context Ontology) [CDULNT

— N—=ARALLTAVEA—T1VTBREICEVWT, RRABAVTXRANDETIVT

PELRILADHEREAREICT 5-0DF > rAD—,
— OWL(Web Ontology Language)ZFAL\ TR 95,
- ForAS—IZESVWTETIVITTHILT. UTORILH AL HD
yal o]

AVEA—3F VIO TATA(TIRARPY—ERGE) MY,
OAVTXFANMIDODWTOBMEEHRETHENTES,
BRFORBHUMERDAD=XLEATXAN O T7IZFIATE,
BRI TXRARDHER O TEENWRBOHEAINTES,

M HF A
BIGBR AV TEESN-WebA > FOC—2BFIHATES,
(5l : temporal and spatial ontology)




9 Ontology Based Context Modeling and Reasoning using OWL:
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1. CONOND LA FOD—DESE D owl: Class

Figure 1. Partial Definition of CONON upper ontology -==p rdfs: subClassOf
—p OWI: Property
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10 Ontology Based Context Modeling and Reasoning using OWL:
XY L LN :“_ I—'_Ii
1. CONOND EIA UV MAD—DTERE ) 1 class

Figure 1. Partial Definition of CONON upper ontology ===p rdfs: subClassOf
} & LA > AT —(Upper Ontology) \
CONONDEKRMEAL THXRACIUTAT1%RRIRT B,

KELHITTLUTDAES,
A(Person)-{i & (Location)- jE Bl (Activity)  ## B T2 T 1T ¢ (CompEntity)

I RTDI5ADContextEntityZr &K T 5,

N3 o O ° ° o l
O KA ¥H A AT —(Domain-Specific Ontology)

FALDOZEITRHERYTHSRZBMLTLK,
RAFAFDETIE, FA BB ISRZF L OBTRT

A J




11 Ontology Based Context Modeling and Reasoning using OWL:
H2. IR— LAV EITREA A —DES

Figure 2. Partial Definition of a specific ontology for home domain
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12 Ontology Based Context Modeling and Reasoning using OWL:
AT X AOHEER- —EREICLSI T X AMER

O REBRHERAD=—X L
—EBEHOFIvIOBLRIILIAVTXIRANDERMN TES,
OWL-Lite CHR—FIN TWAEZBIGE,
BEICEEBEINTLSZEAZAWNSCENTES,

Tablel. Parts of OWL ontology reasoning Rules ®D—&}

(P rdf:type owl:TransitiveProperty)
A (AP B)
A(BP Q)

=(APC)

(A rdfs:subClassOf B)
A (B rdfs:subClassOf C)
= (A rdfs:subClassOf C)

(C owl:disjointWith D)
A (X rdf:type C)
A (Y rdf:type D)

= (X owl:differentFrom Y)
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AV THXFRAMDHERR- - ERDIAVTHARE

FYRRGHERAD—XLIFL—FTERIT IVLELHS

Table3. User-defined context reasoning rules M—&p

Situation[ K% ] Reasoning Rules [$# &% Al )
Sleeping (User locatedIn Bedroom)
[ER->TL\5]) A (Bedroom lightLevel Low)

/\ (Bedroom drapeStatus CLOSED)
= (User situation SLEEPING)

Showering (User locatedIn Bathroom)
[ —ZB0TLYS] | A(WaterHeater locatedin Bathroom)
A (Bathroom doorStatus CLOSED)
/A (WaterHeater status ON)
= (User situation SHOWERING)

Watching TV (User locatedIn LivingRoom)
[TLEZRTLS] A (TVset locatedIn LivingRoom)
A (TVset status ON)
= (User situation WATCHINGTYV)
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Ontology Based Context Modeling and Reasoning using OWL:

TOr(TEREL, RITFEOERZEET S
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Figure4. Run time performance of context reasoning
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Ontology Based Context Modeling and Reasoning using OWL:
19 310

« FFAO—AR—Z2DOTXAMETILCONONZIRE
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— YU T1YIWebDBAFDRBHERZI TX ATV 7ICER
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Enabling Context-aware Smart Home with Semantic Web Technologies
% : Daqing Zhang, Tao Gu, Xiaohang Wang
¥85 : International Journal of Human-friendly Welfare Robotic Systems,

Vol 6, no. 4, December 2005
OWL, CONONDEfZZBEZ T %S—fiéﬁﬁ%



16 Enabling Context-aware Smart Home with Semantic Web:
Context Stack[ZTDUVT A
=5¢) )

e Context Stacko T{a[f=o7T=>l7F

— aAVTXRANDBRREBSTTHLAVYETIL
.« Y —HSMEBLEENSELARILIAVTEXXNEEEL.
TNEH—ERITENTETOETILZEREMIZRE
- BREI T« TR TCOHEBERZARSRICTS
- ALHBRIZELLAL LT,
BEREOL Y ODIEHREERLGANDIENTES
— VT ORDEEEBRFZICTH

- Aggregation Layer (S2439/8) CIHMEZV EFEHIZTTHD T,
B 5t U oDRBLERTHIENTES,

- OJEBHE LT, BRIMIEROFRCIEROEENTES




Enabling Context-aware Smart Home with Semantic Web:

17 CONON, The Ontology for Contextual Entities | g,

- locatedNear _ o
longitude, name, id, description

latitude
xsd: double

xsd: String

Entity N

locatedIn _-” S~
/

- !

SN
AN S
w @ ~«_/Computationa
4 engagedin Entity
1 S

\ S
\
AT T Application \
.Interval ‘
| OfficeSpace @
I
'—(OtherSpace
-==p [dfs: subClassOf owl: DatatypeProperty

—p OWI|: ObjectProperty O owl: Class

Location

status

xsd: String

Fig.2(a) The basice top-level context ontology in OWL / RDF graph notation
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The Context Stack, JZ7L2AETIL

Utilization P Z |
<F Smart Phone Service
Layer ¢
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T, hing | g locatedin lightLevel
o | socatedny g J
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= Layer
o
£ | Aggregation
& Layer
Representation
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................................
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Fig.1 The Context Stack, a reference model for context aware systems
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e Context Stackz#R LTl 5
CONONZF#ERLLTLYB0WL, EL T
OWLZE#E L TULVBRDFS,RDFIZDULVNTEE

- BRAEERRAES, EBESNTLWSTO/NNTIZBLTIX
FEEEHILHENARZ LD T, ARTL,

. 7IO—FORE:
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« FAIESYIaVHEYT,
TDAIZEABIAVTXANMSDELRZDO M
~ ROFEEETIZ(8A10A)

* Context StacklZS Y aV{ERDBEZERYADICIE
AIRNKRHENDZDONEEELTLK

c DAV THFRNTIVITVRTLERDT
A & [ZContext Stack AN EYI MhEB Rk T S

Now Reading — Enabling Context-aware Smart Home with Semantic Web
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