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Abstract Ontology is intended to provide a formal description of concepts, terms, and relationships within a given

knowledge domain. Although ontology has a powerful expressive ability on knowledge, it has no capability to represent

the uncertainty and imprecise information. Vague or imprecise information is most important in the context of semantic

Web and multimedia applications. This paper proposes an extension of OWL DL with fuzzy logic to deal with the prob-

lem. The formal syntax and semantics are presented and an instance shows that fuzzy information can be expressed well

in the proposed ontology language.
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BTEMIE B A LML (human readable) B4 I 25 , #5748 A AL
£30] Hf# (machine understandable) I ZE . A T LHALER AT
R, MO RFTENG N AESIE e E o T e R B
5. AEREETEENERE VR ERRE LREREXEE
FIVER. EFRAEET L AMTE#MTRETIE. BN
AEETHTRE A A EARER L, NIBRH T Hxt
THMIEEMERL. R ARHEEEZENERPRE B
EM,EEASRNANTSBEPEINTEENER. BEER
SRR X B B — R R4 B — N R LB, — IR CEF
BRRAT, XEHEAERRAIATEESERENREER.
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1 OWL &4y

OWLY B W3CIRHEMBRA LB ZNAKIES.
OWL (21 emt R #6258, B T OWL A IEE s K8
18 U FRA S MR , S B IR RARZ ] T R, B
W3C it A R4St S BN TR T =/ AN
OWL &S, B} OWL Lite, OWL DL # OWL Full,jix =
TFES IR B, MBS, OWL DL #B 1%
BRI EE 0 AT 09 50 4 M A Rl e i, R AR SO R
OWL DL # TR TERZERNY B, X 30T B A&k
1B E /AN FOWL(Fuzzy OWL),

2 FOWL &%

1965 AF X EEHIHB K L. A Zadeh ERTEBIE S
W), ATTRISE TR S MR s, BE
BT B B R HEER A — R SR A R B 5, HEE A
FEEFBEBEXMATEERNLE. BRE . EHES AR
WX ER—METE, B RE RECERIE ICH p, B
EX pa(x):2€X>[0,1],BFTLE BT A MEBE. B8
B4 ATURRBRA={(x,pa(2)),z€ X}, BRBRED
B8R b X 8] [0, 1WA A BI85 {0, 1) B, MR A F 2 3k
BAEBEWES. £ FOWL 1, %8 STt A 3
WAREMESHESLBE, WAl FBIRES p () F[0,1]2Z
BBy —AME , DL FE TS “x is APRIRE. BT OWL M2 5H
Al RARZE, N T RIGBGR M, RAIE HE R Z BN
Rk FR FOWL pIiEEFNE L.

#%4: (Concept) . i & (Role) #1744 % & (Individual Con-
stan) R R A ZBHEHOER, MESRARERRHE
A, G B, AeaBET R R, MERE
RS AMRE R A, AN B PU”. N OWL S0 A% A A5
F M4 (Concept) X i OWL B2 (Class) , A3 4 (Role) %} 7
OWL /@ 4% (Properties) .

£ FOWL A, B 22028 Bt MET DR B AR B
P MEESHE AL Mg TS OWL AR, X Ly
FHATMRERAR, WXRHERGAIRE, BIF ZZFE

) EFB63" HRI % 4 VTRV H “H o B MO MRS AR RS (2007AAOIZ130), BNIBHE 1814, EHF 0B LM AR RS &

HW;BER HE.ES.
» 170 -


http://www.cqvip.com

BB, 14 R A 4 Sk fowl: unionOf, fowl : intersectionOf
F1 fowl: complementOf, 257 LI R 2 8. fowl: oneOf 4
ETRE/RNAER, WA, BA KR E fE R e %
M T, WX s T RENLEGEZEMER, XX
ZIBH AT A, A DUR A, XEE R R TG R
R EMS, THEAH FOWL HEAERE L.

E)‘( 1 i&a’b%/l\ﬁivcvcl »Co % FOWL E{]gstvPl ’
P, REBH MR EBHHF. mEMEBBHE T, n€[0,1],
FOWL HLIFAH:

ENE GIENES. A5 AENERE AUTA
ﬁ:

{C,6C; = n) (moreOrEquivalent), (C,0C; <<n) (les-
sOrEquivalent) , {C;6C, >>n) (moreThan),{C,0C,<n) (less-
Than) ,m(C) (modifyClass) ;

BHELAE A3 - MENBHEAEMNERE AUTA
. (P,6P; = n) (moreOrEquivalent), ( P,oP; <<n) (les-
sOrEquivalent) , { P;oP;>>n) (moreThan) , ( P,oP, <(n) (less-
Than) , P, = P; (inverseOf), P* 0P ( Transitive), P, = Py
(Symmetric), *« 0<< 1P (Functional), * 0<{ 1P~ ( Inverse-
Functional) ;

MEAE A5 - TEHESENACKSHER
£, 8UTAEa:C=n),(a:C<n)»(a:.C>n),(a: C<n),
{(a,b) :P=n),{(a,b) : P<<n),{(a,b): P>n),{(a,b): P<
n. {a}=1{b} (samelndividualAs), and {a}o—{b} (different-
From),

WL B2 LA, FOWL % OWL DL #1772 T
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OWL RostBligiA 2 BH FE&E —RREE Y . #A2
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EERZEELM. 2R FOWL /it LA S5 OWL A FRIHEH
EE L HEE FOWL .84 CRAERE—MERBE XL . BR
THBBREMTFE MARER OWLHERES, XT
“ais C’HINTE A —MEL0, 1] E B EAE (truth-value) 3B 3%
AME o BTHECHRBE.

EX 2 FOWL Wif YRR —A_md I=(', + D,
MARAEERNESES A MR RER - ' A, P
W B R BUE LN .

(OXMEE BRFRE. MEE & o AT A F R
E.X 57 OWL F AR ;

XSRS CHmRHE A EN—ARBE
BB C - AT—~[0,1]; ‘

(OXMBYERMRE . B P gRs B A' X AT EB—4 g
EE&&?E‘] P A XAI_’[OJ];

WOBENMREFHER. BHETFREREE L0, LI
=, BREA S — SRR EFEL, LIMHEE, B m.[0,1]-[0,1].
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(C6C)H () =Cl(x) NCI ()
(CoCH (D) =Cl () V(D
{ars*ra ! ()= Viial=zx

(=0 () =—(C"(x)
(m(CH () =m(C'(x))

(Y P.OY' (2)=infyeat P (2, 3)—~C' ()
(3P. O x)=supyesl P (z, ) AC' (3
(ZnP)I(x):supyl,myneAI A Pz, )
(KnP) (D)=—=(=ZnT1P) (x)
(C10C) =int, e AlCl (2, 30—~Cl (x5 )
(a:0)'=C"(ah)

((a,b):PY =P (" ,b)
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BB F7E FOWL # A FBEM/ER @ B1HE F1F
FATEMESRYTHFRARY. Al EAREST . BLE
FWR” R ERE A RE RBIBEBHNER,
FATAT AR E B TR E X KB HE .

EX3 BXEREB.AREMES FXOFRX EHE
£ ,ACERT AT 8RS

D®  HX)—=HX)

D% (A) () A (Al
HFDYHRABEET. B 1A IENERAARR, % A>1
it , DP BB E T Y4 A<l B, DY RHAFHHET.

£ FOWL o, 1] LIREE £ FCREERE X ZE T
B, —BBE T, T USHEMTRE . (B E (extreme
Iy ]=D® ,[dE# (very) =D , [ Mt (little) ]J=DO® ,

5 —AlF

FOWL 5 OWL —#¥ 2 #37 7£ RDF #l RDF Schema %
Ry bR, ERET XML MiEEERE. B EBRSHEE
P, ATV SE RN RS B — A E LR L. &ZEF
RXT“Tom”#) FOWL 4 {f, B3} Tom KE BENHH., AE
Z:“Tom B—MRERNE F, hEXE L K%, hEKF
P, EEEBAAT, A - EEHNE L, R E
B, XEE OWL R RS RIAM. M FOWL X 2i[
B F IR R B R BUR AR M Rk ok

HH young person= persondJ age. Young , Young A] LA3E
WRBEERPORFIE. ERMESHERAMLRY . A 5L
MRBRERE. ROAA L RECRREEBIER“ER”, L
BRBUE SUNF -

1 if x<a
L(z;a,b)z{(b—x)/(b—a) if z€[a,b]
0 if x=b
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L 3 4R “ 57 AT LU SN Young () =L
(x320,35), B AT LA FH % PR B 1R Tom BI4ERS . 7EFRAN)
BT 1 B Young (x) =L(x;20,35)=0.8, XtFH—4
BRRIE I B M R AR T 8. RRE
3 3,[HE% (very) J=D? ,MIF

[veryYoung]:—[Young 1%, B} veryYoung.—0. 8

TEMEZFFETF FOWL MiifiEE (Bi%sk
B & RS .

ObjectProperty (S;learns)

ObjectProperty (S;studiedIn)

ObjectProperty (S;livesIn)

ObjectProperty (S;likes)

ObjectProperty(S: age

range (S;Natural))

Class (owl; Thing partial)

Class (S;person partial)

Class (S;college partial)

Class (S;undergraduate complete

annotation (rdfs:comment “Someone who studies in a college. ”)

intersectionOf (restriction (S: studiedIn someValuesFrom (S:
college))

S: person))

Class (S:male partial

annotation (rdfs:comment “The class of all male things. ”))

Class (S; young partial

annotation (rdfs;comment “Person whose age is less than 35”)

domain (8; person)

range (S: (Young,0.8)))

Class (S;Chinese partial

S:languages)

Class (S;Chinese_liker complete

intersectionOf (restriction (S; likes someValuesFrom (S; Chi-
nese)) S;person))

Class (S;person partial)

Individual (S; Tom

annotation (rdfs: comment “Tom is a male undergraduate in A-
merica. He is very young, and he likes learning Chinese, )

type (S;undergraduate)

type (S;Chinese_liker)

type (S:male)

value (S;age S; (veryYoung,0. 82)
value (S;livesIn S; America))
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RIS BB AR BBTELE S B9 FF & AR A i B U AE A
EREEEITEIMARZ MR —ERE.

2 * X m

[1] Berners-Lee T, Hendler J, Lassila O. The semantic web. Scien-
tific American, 2001

[2] McGuinness D L, van Harmelen F. OWL Web Ontology Lan-
guage Overview. World Wide Web Consortium (W3C) Candi-
date Recommendation. http://www. w3. org/ TR/owl-features/
August 2003

[3] Zadeh L A. Fuzzy Sets. Information and Control, 1965, 8, 338-
353

[4] Baader F. The Description Logic Handbook; Theory, Implemen-
tation and Applications, New York; Cambridge University
Press, 2003

[5] Straccia U. Reasoning within fuzzy description logics. Journal of
Artificial Intelligence Research,2001,14(1);137-166

« 175 -


http://www.cqvip.com

