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Fuzzy constraints | Examples for FOWL

<fdEindividual fdkname="a">
<fdl:membershipOf rdf:resource="#A"/>
<fdl:moreOrEquivalent fdl:value=n/>

</fdl:individual >

<fdlindividual fdlname="a">
<fdl:membershipOr rdf:resource="#A">
<fdl:lessOrEquivalent fdl:value=n/>

</fdl:individual >

<tdlmdividual fdiname="a" tdl:name="b" >
< fdl:membershipOf rdf:resource="#R"/>
<fdl:moreOrEquivalent fdl:value=n/>

</fdl:individual >

<fdlindividual fdl:name="a">
<fdl:membershipOf rdf:resource="8A"/>
<fdl:moreThan fdl:value=n/>

</fdl:individual >

<fdlindividual fdl:name="a">
<fdl:membershipOf rdf:resource="8A"/>
<fdl:lessThan fdl:value=n/>

</fdl:individual >

<fdlindividual fdl:name="a" fdl:name="b">
< fdl:membershipOf rdf:resource="4R"/>
<fdl:lessOrEquivalent fdl:value=n/>

</fdl:individual >

<tdlndividual fdiname="a" dl:name="b">
<fdl:membershipOf rdf:resource="#R"/>
<fdl:moreThan fdl:value=n/>

</fdl:individual >

<fdlindividual fdl:name="a" fdl:name="b">
< fdl:membershipOf rdf:resource="#R"/>
<fdl:lessThan fdl:value=n/>

</fdl:individual >

Ala) > n

Afa) € n

R(a,b) > n

Ala) >n

A(a) < n

R(a,b)<n

R(a,b) > n

R(a,b) <n
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homemainWindow = closed
home. gasRange.gas = outFlow
home.gasRange.fire = on
home. TV =
home.family.daughter = in
home.temperaturelLevel = 8
home. air. pollutionl.evel = 7
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fdlindividual fdlname=“fire*>
<{fdl:membershipOf >
(fdlRestriction/>
{fdl:onProperty rdfresource="#homeContext*/,>
<fdl:someValuesFrom)
{fdl:class)
<fdl:unionOf rdf:parseType="Collection*>
{fdl:Class rdf:about="#homeTemperature”/>
(fdl:moreQrEquivalent fdl:value=0.8/>
{fdl:Class rdf:about="#airPolluteLevel*/>
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Family Daughter
Places Home
S0} 874 1 o|= TemperatureLevel, Air

PollutlonLeveIO] :EE}E T oW QX FHAE
Home, Kitchen 5°] ¥3F € 4= It} <& 2>+
7 EE daE :er‘i“fE e HeRdTh

B =R M+ Fuzzy OWLE ¥ A3A W
st Bo] WeEA9 oAF 9 9P A

=]
Rl

°ol-&

ul mlo r

bl it

N
V
o 2 F
4»

o o
Mooy
o,
Il
;
et

m
KOS
o

<3 3>9] Fired F&73
-TemperatureLevel(?k) - 7}
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<¥ 3> Fired £2 73

TemperatureLevel(?k) » 0.7 A
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Danger — Danger(?k, ?f)
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J|[ Entaiment |” Subsumption -

/| Entailment
Input

| H

Result

(] HomeContextfire

L,m»!l.now!ea‘g&base family smith-family

1=}
N
DR
| X

Declaration of Concepts Rules and Indivicuals

(signature :atomic-concepts (human person
female male woman man
parentC mother father sister

brother

parent-having-many-children
tall clever thin organised superman danger
safety

parent-NOT-having-many-children
parent-having-3-children heautifull fast strong
Temperature AitPollution GasRange)
‘roles ((has-gender transitive f)
(has-descendant transitive f) (1| [»
(has-child :inverse has-descendant) | v/ ’

D

[«]

<38 5> Fuzzy F2AZ FRE

& 71Edof stedl & =RoA AR Fd
<EOH> <E6> <E I ROH O FE=F
ol A} AR&-g+ atomic-concept®] A B 2] A

AL < 5>9 7o <FE 5>9A atomic-con-
£ UEg Zolth 181l role
dividual®} individual Aol #AE = F

0 24 has—gendert= A< X33 has—child

cept= 4 ST in-

<3 5> Declaration of concepts Rules and Individuals

Declaration of Concepts, Rules and Individuals

(signature

:atomic—concepts (person mother father daughter

Temperature AirPollution GasRange)

‘roles ((has—-gender :transitive 1)

(has—descendant :transitive t)
(has—child :inverse has-descendant)
(has-sibling) (has-degree))

sindividuals (Home))
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o2 Eo] <& 5>9 rolesdl] ¥7]¥ has-gen-
der : transitive t£ ‘A has—gender B'9} #o] A}
a5 olon:] o]“ ‘A= Be] A& 71‘:_\:]_’;4_‘:_
Ju]Z 747 o] LA (transitive) o] 2t 4] gk,

<E 6>2 FEY HAARE BolFa ok A
WA Z9] person FAO|AY ARl Ao ®
s £ =wdMTe FAZ UFE Firede
Temperature, AirPollution® GasRange®] con-
junction®. 2 ¥#3}9.2H Danger= Fi7F Foll
Ae of Fo Eol F A2 FH3ATE

<X 6> Axioms

Axioms

( implies person (and human (some has—gender (or
female male))))

( equivalent daughter (and woman (some has-sibling
person)))

( equivalent Fired ( and Temperature AirPollution
GasRange))

( equivalent Danger ( and Fired (some inHome
person)))

<G 6>0A ol FelE o8 FE3] A
st <a¥ 3>9 Eo] i A #AE AEE
&3t <3 7> Zo] AboxE 7|&3sAH
QFe] &% (Temperature)= 0.80]/¢e1™ F7]9] &

9 A= (AirPollution)= 09014, Fd A= At
£ d(daughter) 2 A st 0m =212 TR
%2 182 Yuk s 9wtk

<E 5>, <E 6>, <EF 7> o] 3 A 2

<3 7> ABox

ABox

instance Home Temperature >=0.8)
instance Home AirPollution >=10.9)
instance Home GasRange >=1.0)
related Home daughter inHome)

—_————
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Input

IHome Fired l v |
Result

GLB.0.8 Query:Home Fired Filename:CADocuments and S

<12l 6> Fired &2 Zz}

g, <ad 6>llM FEHA 2 AAE
&3t L2 FiredE ©]&3t] <3k 6>A A
St Dangers <18 7>3} o] FE319 HTh
<ad 6> A9 E2o] o] ‘Home Danger' &
F(Home)®] 1% (Danger) & &+ A&t Home
danger'E A2ojo] Fo] Y1 FE5 A7 27 3}
W FEEof Dangerell tste] 0.8¢] 8= o]
E <X 7oA H(daughter)o] o Je Ao=
Ax]o] 3 EIF <FE 6>9A DangerE A 9

5

Input

|Home Danger | v |

Result

GLB:0.8 Query:Home Fired Filename:C:\Documents and S
GLB&Quew:Hnme Danger Filename:C:\Documents an

<& 7> Danger =2 Z1}



Fuzzy OWLE 0| 8%+ AFSAL Contexte] EE 2 F2

Sk nke} o] w7k He il Bol W
Danger 0|22 08AE Y33 AEE 2

£ 9wt}

{0

m B S 2 W oW
1> o o rl m[m L

N

o
e

<Y 63} <19 T>& B3 BolFRo] B =
oA AAG LE=A Eéﬂ W RdE oE
2A 2 ol g3 FE9 154 ARE HEHE 2
B AgHon 22 4FYSL U 5 U
ok 2u B A4S B4 AR WH-S FRER}
e 974 8 AL o4k ol ged o %
SEOR 32 FH Aok sk vl 9l
G0 B =N AN S A48 57
MNE AzE Yo 2220 WAske] 2

e 2 AFE 870] A} AR we
A Context ZH ¢ %go] Solua 9tk mEst
AMZ OE Aol 71F3t 53 0] B FAEA
I itk ojell et ) Aulse] B 5l A
o] AT F "HFo] 23 FAZ FHE Aol
ARdeltt 283 29k tiEe] aE Ve g #}
THOE “WW 2 Aake 7)&o] etk

AlE § B 2ERA] JleS AA ] tEk 9
L] qu_a 74.1-]:/17]_ ;(17](3 o= %g]?s]— 2= 01
NREE AT A 7HA 7<ﬂ Al

ZHiﬂoﬂ He #xde 2 5o '8}51 k-

lﬂoﬂ 74?40}%1] & Wol ok whet
=wdAe AiY §) Ve 2 HA JES
to] AH8A}F ContextE Efﬂé}% Ao 1 =
FRoH Jdubygo = 3

[¢]

[*]

£ =2oxe OWLY #7] &7gA]Ql Fuzzy
OWLI[3]& o]&ate] AFEA} ContextE F &3
. Fuzzy OWLS SHIFEH2 AFE A
223 AFEA} ContextE R dst=d Asid o
RN ofve HAAYFAE GHFoR
sk & e 7S AlFsted AL Context
EE37)ol AH3taict
=4 AAg R
_(’_3'_

Hl A B2 25

i \:’l rf

1‘
g
rlo

:\H r
ol
rigt
on

2EZA] QA& o] &
o] A} A}&-A} Context

e

Ll
N
ol
_\'ﬂd
re
s
=2
l ELJ
Ol
2
b < lo
B
[N
gy
FH ol
re e
P‘L
N
o
M

o
2
=
)
Lo
Md
X!
fr w2 zo 4
oy
oidh

&L‘
>~
=
op
gi
(@)
Q
E
o
bt
ot
et
)
ofo
>4 rot
2o
ot
r'O
X,
>,
>.

E ?T’O‘Vl AsA e Xl*‘?ﬂ 2 1(Knowledge

base)oll =z 12-& ofGA A&sta FEs=F

o wat 71 Axprp 2ol kA 2= Qi) &3 %

HollMe A=z H& 7Fst AAE T FH3M

TEL e LERAS B8 FE A2d

= 738 & Blojth F8 Al2Ho] SEYE AR
2 dojo} 2T 75 Al=H 9

| %
FA0laL B 7hs & AFAA R A A 2H
A0

=
=
3

1o °1F

Anind K. Dey, “Providing Architectural Support
for Building Context Aware Applicati-
ns’, GATECH, 2000.

Borgida, “A : On the relative expressiveness of
description logics and predicate logics”,
Artificial Intelligence Vol.82(199%6), 353~367

Chun-Lung Huang a and C. L., K. Chao, M.
Younas, “Reaching consensus : A modera-

X sHEAT M142 ®M15 20084 3¢ 43



ted fuzzy web services discovery method”,
Information and Software Technology xx
(2006), 1~14.

Daniel Salber, Anind K. Dey, and Gregory D.
Abowd. “The Context Toolkit : Aiding the
Development of Context-Fnabled Applications”,
Proceedings of the 1999 Conference on Hurmon
Factors in Computing Systems (CHI ’99),
Pittsburgh, PA, May 15~20, 1999, 434~441.

Fire. http://image.ece.ntua.gr/ ~nsimou/

Giorgos Stoilos, G. Stamou, and Jeff Z.Pan,
“Fuzzy Reasoning Extentions”, Knowledge
Web Consortium, 2007.

Giorgos Stoilos, G. Stamou, N. Simou, S. Kollias,
“Uncertainty and the Semantic Web”, IEEE
Intelligent Systems, Vol.21, No.5(2006), 84~87.

http://www.w3c.org

Manuel Roman, Christopher K. Hess, R. Cerqueira,
A. Ranganathan, Roy H. Campbell, and Klara

44 Xs™EAT HM142 H15 2008 32

Nahrstedt, “Gaia : A Middleware Infrast-
ructure to Enable Active Spaces”, In IEEE
Pervasive Computing, Oct-Dec (2002), 74~
3.

Mingxia Gao, “Extending OWL by Fuzzy Des-
cription Logic”, Proceeding of the 17th IEEE
international conference on tools with arti—
ficial intelligent, 2005.

Mingxia Gao, C. Liu, “Extending OWL by Fuzzy
Description Logic”, Tools with Artificial Intel-
ligence, 17th IEEE International Conference, 2005.

Pan, J. Z., Stamou, G., Stoilos, G., and Thomas,
E., “Fuzzy Querying over fuzzy-DL-Lite”,
17th International World-Wide-Web Confer-
ence, Beijin, 2008.

Thomas S., C. LP., and K. Frank, “CoOL : A Con-
text Ontology Language to Enable Conte-
xtual Interoperability”, International Conf-
erence on Distributed Applications and
Interoperable Systems, 2003.



Fuzzy OWLE 0| 8%+ AFSAL Contexte] EE 2 F2

Abstract

Representation and Reasoning of User Context Using Fuzzy OWL

Jong-Soo Sohn" - In-Jeong, Chung*

In order to constructan ubiquitous computing environment, it is necessary to develop a tec-
hnology that can recognize users and circumstances. In this regard, the question of recognizing and
expressing user Context regardless of computer and language types has emerged as an important task
under the heterogeneous distributed processing system. As a means to solve this task of representing
user Context in the ubiquitous environment, this paper proposes to describe user Context as the most
similar form of human thinking by using semantic web and fuzzy concept independentof language
and computer types.

Because the conventional method of representing Context using an usual collection has some
limitations in expressing the environment of the real world, this paper has chosen to use Fuzzy OWL
language, a fusion of fuzzy concept and standard web ontology language OWL.

Accordingly, this paper suggests the following method. First we represent user contacted
environmental information with a numerical value and states, and describe it with OWL. After that
we transform the converted OWL Context into Fuzzy OWL. As a last step, we prove whether the
automatic circumstances are possible in this procedure when we use fuzzy inference engine FiRE.

With use the suggested method in this paper, we can describe Context which can be used in
the ubiquitous computing environment. This method is more effective in expressing degree and status
of the Context due to using fuzzy concept. Moreover, on the basis of the stated Context we can also
infer the user contacted status of the environment. It is also possible to enable this system to function

automatically in compliance with the inferred state.

Key Words : Semantic Web, Ontology, Ubiquitous, Context, Fuzzy

* Department of Computer and Information Science, Korea University
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