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Enabling Context-aware Smart Home with Semantic Web

* Enabling Context-aware Smart Home with Semantic Web

Technologies
« Z: Daqing Zhang, Tao Gu, Xiaohang Wang

« $5&): International Journal of Human-friendly Welfare Robotic Systems, Vol 6, no. 4,
December 2005

— AVTXRAMNTZ VT RTLRAFED-HDOEBET IV
“the Context Stack”’ Zie &9 5
— WebZA > bOD—R =DV TFAMETIL
“CONON”IZEBAVTHFAMD R EHIBMHERZEITS
« CONON :[FEEEZFMNLIFIFEERLI-HIXTRELI-TD

— Xiaohang Wang, Tao Gu, Daqing Zhang, Jinsong Dong, Hung Keng Pung:
Ontology Based Context Modeling and Reasoning using OWL.




10 Enabling Context-aware Smart Home with Semantic Web:
FHETIL CONON, Context Stack

e CONON
— ' T1YIWebDEMMIERANT,
aAVTXANDHB/EITIAVTHFAMETIL
— A—YPT7IT1ET1ELVST=-E B oril 27
AIOIONETI O T4T4ETH
« BIVTATAIE

« attribute[/E %] (‘:11*2031‘/7_'47_'4t0)relation! F';EEH?:]’ET#’J

represented in owl:DatatypProperty represented in owl:ObjectProperty

 Context Stack
— AVTXRANDBRERB 7 TTBHLAVYETIL
- BRI TAT/HTOMREER I UTAORADKFERZICTS
- BRINA PO —IC L5 HEREBEZICTS
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The Context Stack, JZ7L2AETIL

Context Model

Layer

Utilization e Z .
<z Smart Phone Service
Layer ¢
Reaso | Learnin i__s_lt_u_aygg__» Sleeping noisel evel
ning | g Jocateeln lightLevel
------------- oo . > Low
Interpretation contains (Bedroom 0
|

Aggregation
Layer

Layer

Representation

Acquisition
Layer

User’s Location Noise Level Light level
=Bedroom | <20dBA | | < 50 Lux

................................

Fig.1 The Context Stack, a reference model for context aware systems
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Enabling Context-aware Smart Home with Semantic Web:

The Context Stack, J77L 2 AETIL
e N
Utilization Utilization Layer[ FI| I [&]
Layer WMETELEELRILIAVTXANETATS )
Reaso i Learnin ( )
— ! ning | g Interpretation Layer[ fZ R /& ]
S "‘I‘r;i‘e":""fe‘aii‘b‘r‘l" EBLARLIAVTFRAMLELARIILIAV T RN RIZET S.
§ If‘:\yer Knowledge Base DRz TXFARD FRIZT 5.
~ <
X 7 . r Y N\
o) . Aggregation Layer[ R #3/&]
S Agglregatlon L Representation®D T T T1% 50129 SDB.
o ayer N, OVTXRMDERN—EEZ 3. <
. Utilization Layer[ RIF & ]
RepreLsentatlon | BATOxOMEI U T14T1ELTRIECEFZREZESA.
Ayer <\ ELALIASTXRNEERT . )
e (" Acquisition Layer[ER 5 &) A
ACT;;:‘;'“ { LY HLEERETS.
J
RFID T = NoiseT‘® Light T "g/./ﬂ
Location Sensor Sensor Sensor @Q‘

Fig.1 The Context Stack, a reference model for context aware systems
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CONON, The Ontology for Contextual Entities

- 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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Context Reasoning [>T X X MR

« ELRILAVTEARNDS

BRIV TXRNEHERT D
— —EREREBICE>TIVTXRINERT S

L Ray is located in bedroom. ’

locatedlIn
-

‘ Ray H locatedin HBedroom’

o FEE(ray) XAV THFRACNIUTAT4
- BEYEE (Bedroom)FaAYTHAMIUT4T 1 or T—RED{E
« #igE(Located In) [XEFFELBIFEDRelationship[BEfR])

£ L<IE BrEEDattribute[EB %]



15 Enabling Context-aware Smart Home with Semantic Web:
Relational Reasoning[BE{R R ] DI —RX T —X

¢ UseCasel:1—HNDHMEBENDIE

— rdf:type(locatedin, owl: TransitiveProperty) A
locatedIn(Ray, BedRoom) A locatedin(BedRoom, RayHome)
= locatedIn(Ray, RayHome)

MEADEBYMADECHIZEEINMIZBEHES

e Use Case 2: 1—H DIREEDIETE

— IF status(Ray, Shower) V status(Ray, Sleep)
THEN forward the incoming call to voice message box
IF status(Ray, Lunch) V status(Ray, Dinner)
THEN set mobile phone to vibrate

EADEBMEICE>THBRZEIN T EMNTES
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®
I

FHNA > FOD—0EFE

RRIRA > rAY—

— OWL-TimelZ&k> TR -EERZEECR 95

» [OWL-Time] OWLZA T HRD—ERT.
BEMNa T MDA A —ZFE R TED

- AVTXALDBEDRRHZZEZFRAL. REDIERZFET

HETEYA]

1A TR I~¥\_‘—1a=%>-_<‘:75\f%6

B A > OO —(C KB HEER D HI

t Ray is located in meeting room now. ’

Ray is
‘ A meeting is scheduled during 16:00-17:00. ’ > { ) Yy

meeting now.

‘ the current time is 16:10. ’

|
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— Context Stack
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