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Context Information Modeling Method based on Ontology
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Abstract

Ubiquitous Computing is required to define models for broad context information occurrence by

surrounding environment and to study how to model a mechanism for selectively collecting useful

pieces of context information and providing relevant intelligent services. Further, studies are also

required as to process of context information, and its maintenance and reasoning. However, current

context-aware research area still lacks modeling technique that reflects the characteristics of

ontology effectively for providing relevant intelligent services. It has also limitation about context

reasoning and interoperability

among

context information. Therefore, this paper proposes

ontology-based context-aware modeling technique and framework enabling efficient specification of

context information for providing intelligent context-aware services that support context management

and reasoning.
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Context Modeling based on Ontological Concepts
Context Modeling, Ontological Concepts
(CAyOnLo) (OWL-DL, SWRL)

SO EHEDEDERC)

CAsysOnto = (Concept, Instance, Context)
Context = {5WIH(Why, How, Who, What, Where, When)}

Modeling Mechanism

Context Managing and Reasoning

Managing Prodedure Context Reasoner

Context

Context-Aware Context
Specification

Reasoner Rules

Context Operation /
interpretation

Context Service
Recognition

| Context-Aware Applications

1
(Services) —H m
T

External Resources (Servers)
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F3td 39 howol #T3e HAH ZHEEA
AY2E Q12 AMul29 A HaE vebdth
how:Process¥ why:Goal ©] 234 4 A==
AY~E 1A Ay @AE  UERH,
Atomic_Process, g
Composit_ProcessZ 7}F#th.  whatActivity =
A 2E AA 7L 7 Aol shse mf3
EAQow f393Fe  whatl @M,
Atomic_Activity®}  Composit_Activity 2 UYE}
Wtk I8 whereiLocations 53192 9
whereol| & @et= FH22 AYAE X9}
g HARE Al &3k, wpA o 2
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A g HE TFssA e £ 842
AM&-tt

Expectation,

BoEFelA AshE AYAE QX mde

et 2ol Aol bsa.

¢ OntoCA = {Concepts, Instances,
Contexts}

e Context Model {5W1H(Who, Why, How,
What, Where, When,) }

¢ Who = {Role (actor(profile), organization)}

e Why = {Goal
nonfunctional_goal, functional_goal)}

(personal_goal, role_goal,

e How = {Process
(Expectation_Process(Failure), Input_

Process,  Output_Process  Effect_Process,

Precondition_Process)}

e What = {Activity (atomic_action,
composite_action)}
e Where = {Location (atomic_location,

composite_location)}
e When = {Time (start_time, end_time)}
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* Ontology Level: Home Server(=%£=ZA])
o} Person(ZE=ZA)Fo] FAgtt.  Home
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Personal_Goal Get_upg U=®l2z 7L
why::Goale 3¢9 Ao 24 whoiRole I
#AE  7FAHM  who'Role2 3SIHZd==
Actor®} Organigzation 5= 7}Zt}.  Actorol
= Get_up® WAel == Janeo] Wi ®E
A}, Get_upel@t= whyiGoalS A 3s}
7] St oAwg #ZFol daghA Fetsty)
213+ how:Process ¢ tHlo]x~ HRE e
W& whattActivity 9 #AE JRXITH
how::Process?] &g zcles dxo2 =2
M 2=& A 33t= Atomic_Processet &3t o=
T2 A5 Adst= Composite_Process’} &
A gHel, whatiActivity B3 vlRVIA 2 S F
P o] GdEoF FAEE Atomic_Activity 2F
E3xow F2s= Composite_Activity 7} &
Al Get_upel A ActivityEel B o
2 AgFo]orslm 2 Composite_Processi=
Alarm, Light on, Openg Z2Elx=z 7}At}
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FHoz ol stnR, AlA, 29, A5
Composite_Activity2] Q=H2z &A%t} v}
Auto 2 Contexte] HAIA Ao uigt HRE
3te] ol W3k whereiLocation®t A 7kel

o gt when:: Time %} AAE ==
where::Location®] 3¢l Szl g
ek JHE A7kl 98 Atomic_Location}
og  Fad  dOigk AR AHgE %
Composite_Location®] 9l Get_up®| &+
Context: Jane?| oA dEow gyHe
2 Bedroom< Atomic_Location®] J2HAZ
EAet. dFo] &&= AlZF when::Time?
st F e ~ol = Start_Time¥ End_Time’} &
gt el &#7] A FEE ARE
Start_Time 6:00AM< 2B 22 7pA] B
Fo] 1= AIZFQl End_Time2 6:050AMS
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Example 1. Modeling based OntoCA
¢ OntoCA =
Person, Instances—Alarm, Light_on, Open,
Clock, Dimmer, Curtain, Bedroom, Jane, SYS
Lab, Contexts—Get_up}

¢ Context Model = {5W1H(Who, Why, How,
What, Where, When,) }

e Who = {Role(Actor—Jane)}

¢ Why = {Goal(Personal_Goal—Get_up)}

e How = {Process(Composite_Process—
Alarm, Light_on, Open)}

{Concepts—Home_server,

e What = {Activity (Composite_Activity—
Clock, Dimmer, Curtain)}

e Where = {Location(Atomic_Location
—Bedroom)}
* When = {Time(Start_Time—6:00AM,

End_Time—6:05

42 AYE L 2
SYS. Lab.olA &3l Jane2 2% 349
BEANA dEl= oo FA 7] 98t A&
Bl & E2E dEv Atk Wk & AN E
%74

<3l < ZA A dn[ Aol e A GPS3H i
Z Z=A3sle] Car_Server: Alax|HdolA 713
7WhE S AE (Ao At Al LA
S 4dy. a8a Janed Z=AE(EnY)7)
AY~ES FE3t9] 39 FAT = glvye
AR E 3] @zt Al §r s

e Ontology Level: Car_serverols= =po &

A ¢ e oy HAY2EEd did HdR7L
2E2X SEYS et T3 = o A

Emergency_centeri= Ataie} #&ddh o AR
Eol 2E2A dr®lsz A Yrh
Car_server®} Emergency_center?] A7} =
A= Explicit Context® A2 %W Janeo]
71 FFold oA tig ContextE
olE9 #A o F3FE& WA Hrh webA,
71 E A 814 % U Car_server<}
Conference(2&=27]) Alolel= A= #A7L
P o) EHolgl= contextE A 2 U],

* Context Level: why::Goal
Functional_Goal¥} Personal_Goal& 3}¢ &2
2 7MY AvEle el Explicit Goal
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oEl= Aotk ¥y ofyz}, Janeo|l A 517
3 o]F5T oA Conferenced] WA= =}
Abar= Qlet gl A =
Implicit_Goale] ®t}. w4 Functional_Goal
& A E gdylE Aol Har, Personal_Goal
< 3ol E 3ol "}l why:Goal2 399 A
©° 2 who Role®t #AE 7FZth who!Role
Actor®} Organizations 3¢ Fd ==z 7FAH,
A 24 Actore JaneS Q2| AR 7T
T3 why:Goal timfo]x Zhe] ojudt =E
o] "Q3tx| zetstr] $5te] how:Process®t

A= W)
S



o]~ ARE YEY = whatActivitye} &
£ 734, how:Process? 3¢ &F ezl
507 ZZA2E A33F= Atomic_Process
Bgtzow ZRA~E A& sh=
Composite_Process”} &A%t} what::Activity
Tk AR SheEY e dEoR F&
3= Atomic_Activity9} E3HH oz F2el=
Composite_Activity7} &A1ttt ZFAlare] of
3t Explicit_Goal & A #l&7] $ate] Al 9
2 gels 913k Transmission_GPS$} Alarf-5-
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o]~ 2+ Explicit_Goal e s Y3
Nevigation, Car_sensor®} Implicit_ Goal *]2]
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3te] ol 3k whereiLocation®t A 7kel
o) & when:: Time$} AAE 74z},
where:Location?] 3&}9] F#xole dF 2
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Composite_Location®] ¢t} #AAAHHE U
Alo] A o] Ao} BEE
Atomic_Location®] ¢1ABl2A® 7Fxth Abart
DA S AlZkel] Uidt B = when! ' TimeZl A &
skt when:: Time 2] s FE ol =
Start_Time¥ End Time’} EA3}H, AtadAl
A Zkel 2:30PM2 Start_Time9] 2B 27} F
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Context: Cannot_attend_conferance

LRI i D
=

Context: Car_accident

i
Oniology Level

why-Goal

[ s | e ot | it | [ o |

‘ 230 PM H 300 PM \
>
QO : OntologyCancept - stbClassOf
——= - explicitContext
7 - ComestComcept @ implicitContext
) ome —> - contextLink
—— - prediate

(28 5) AU 29 2E=2x wdsg

Example 2. Modeling based OntoCA
e OntoCA =

Emergency_Center,

{Concepts—Car_Server,
Conference, Instances—
Detecting_impact, Transmission_GPS,
Send_message, Car_sensor, Nevigation,
Mobile_scheduler, Latitude,

Contexts—Cannot_attend_Conference,

Longitude,

Car_accident}
e Context Model =  {5WI1H(What,
When, Why, Who, How) }

e Who = {Role(Actor—Jane)}

e Why = {Goal(Functional_Goal—
Car_accident,

Where,

Personal_Goal—
Cannot_attend_Conference)}

e How = {Process(Composite_Process—
Detecting_impact, Transmission_GPS,
Send_message)}
e What =
Car_sensor, Nevigation, Mobile_scheduler)}

e Where = {Location(Atomic_Location
—Latitude, Longitude)}

e When = {Time(Start_Time—

End_Time—3:00PM)}

{ Activity (Composite_Activity—

2:30PM,

5. 48 2 $F A7
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