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Context Knowledge Modeling for Pervasive Systems
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Abstract: For the pervasive computing in ubiquitous environment, it is very important to manage the
context model to provide pertinent context knowledge to context-aware applications. The context model
should be able to support efficiently the context knowledge reusing and sharing as well as reasoning.
Previous works focus mainly on the context knowledge representation scheme for reasoning. This
paper proposes a context knowledge modeling scheme especially for reusing and sharing. This scheme
provides well-established principles and guides for 1) context knowledge modularization and
hierarchization, and for 2) context knowledge identification and organization. Once the context models
are built according to the scheme, the structure of the context model and the meanings of the context
knowledge elements become clear and consistent, so that context-aware applications can share and
reuse the context knowledge in easy and error-reduced manner. This paper also discusses the
implementation of a context model and an application for Presentation Helper scenario running on a
software middleware system (CAMUS) for ubiquitous service robots which is being developed by
ETRI Korea.

Keywords: Context Knowledge Modeling, Context-Aware Application, Pervasive Computing,
Ubiquitous Computing, Service Robot
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Asserted % %g ! ﬁ: &E

r (Tl OWLClasses |/|E[|:| Fropetties r =
SUBCLASS RELATIONS... =« [y CLASS EDITOR

For Project: # TesthedProject_Ins...

@ awl Thing
v @camus:Acﬁvﬂy
v @Conference
@ Meeting
v @F‘resen‘faﬂnn
@ Program
v @camus:Device
@ camus:BeamProjector
v @camus:Elwironmem
v @camus:lndoorSpace
@ camus: Buileing
@ camus:Room
@ camus: Zone
v @camus:Ou‘rdnorSpace
@ camus:Frovince
v @camus:I|'|f|:||'mati0|180urce
v @camus:Elec’cronicFile
v (EIPpTFie
@ BEGFile
@ PresertationFile
v @camus:Person
@ Attendant
@ Preserter

=EHow wds
zRlze} o
C‘Jéﬁjéj}

For Class: G camus:Person

Fortns I/@Individuals I/f.j; Metadata |

(instance of owl:Class)

rName rSHMEAs rDiffﬂrﬂr'ltme |

camus:Person

rdfs:comment

Walle

[[J Annotations

Q Property |
L reffs:comment

type

Asserted Inferred |

Asserted Cor ‘ ‘ .. .

[E1l Properties @ @ E (FL

IE‘ camushasFullMame  (=ingle xsdstring)

MECESSARY & SUFFICIENT

@ camus:hasLocation  (single camus:IndoorSpace)

=) camus:hasPersoniD = 1

> @camus:haspersonlD (single xsd string)

@ owl:Thing

3 4%

=]

e et
ER
E A2t (OWL

B =PV AU eE AR AR A, 4ol
ARE A A 2AY s A8stel sk
T =91 &8 (5, CAMUS HlZ=a)E Tdsto]
ARSI [T 4 AE A BRE HoFs

Protégé-OWL OWL #|2] o] A&} %=~Re] sh o]t}

& o
A5 mde

SlES= Ea

T 2EEA, =
Hlojxg  dETh T1RlolA
yjdzo] 2 A} (namespace prefix) 7}

ol 2EEX|, a8l

“camus’ 2=
BAIE s

HECESSARY
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@ isPresenterOf  (multiple Presertation)
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SELECT ?person
WHERE (?user, <rdf:type>, camus:Person),
(?user, <camus:hasLocation>, ?Tloc),

USING camus FOR <http://etri.re.kr/URC/CAMUS#>

i o
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AgsloF dk & 5o, Sle7h Hd T AR
Abel Sole= A, o8l 1 Abgle] dT &
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4 4ol ele olgalel 44a AR 89
Holeh. obel o Fol & = Yol & THol -
sz}, vk =1 o2 yg|Eojof d= £A]o] o
& S (o Attendant Z2N 2=, Presenter 22~ )0
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]_
(inconsistent) el W2 3o o}l Flolt)

camus: <http://etri.re.kr/URC/CAMUS#>
oe: <http://etri.re.kr/URC/OEProject#>

@prefix
@prefix

@include
<file:D:/ContextManager/RULE/oep_rule.ckr>

[meeting_attendant:

(?meeting rdf:type oe:Meeting)
(?meeting oe:hasvenue ?room)
(?room rdf:type camus : Room)
(?person camus:hasLocation ?room)
(?person rdf:type camus: Person)
->

(?person oe:isAttendantof  ?meeting)]

5.4 B
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