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A Computation Method of Conceptual Similarity in Ontology Based on Semantic Web

WU Kai-gui WAN Hong-bo ZHU Zheng-zhou
(College of Computer, Chongqing University,Chongging 400044, China)

Abstract Ontology mapping is an effective method to realize the interoperation of heterogeneous ontologies, the key of
ontology mapping is to calculate similarities between concepts. A new ontology mapping approach is put forward, the
concept similarity is computed from the aspects of concept name, concept attribute and concept relationship. What’s
more, the candidate set and information gain are brought to improve the accuracy of similarity and to simplify the calcu-

lation process.

Keywords Ontology-mapping, Concept similarity, Information gain

1 58

EXRRAEZRRERRIESR, MA KA T A H#R
BUR BT R R, B AR s i 8 R S BLIE UMk
RN, AR ARBREN SRR AROREE
B GE AR ARBS U RS Z M HE R, R &
K RS E RS E A B DI ME— B0 S0 R FIYLER
ZEIRRAT LA#EAT A WY . B, B T R4 v AT LUER B B A
HEEBRS L, H HAGRNEEE AR, A OEETER
Te) , R T B8 % ) — 45 A B TR RS, RS R B U % T
KRR AR EE 25 AT ERXEIRERTIHE
Bk, 7T LU AR SRAR” AR LB A . A RBLS Y
B R R B seA ik > BIHIE B R, LA A 3.

GRS A N AR S S R X RHES. R
TR ER B, KRB SRIE X R, BT AR B R
EH RSB B AU, 3R AR B S AR U RE .
LFARUBE R TR BER B X WS B —E 8
BAXR.

BLA KB SAR LB T B 07 BT 40 0 2 T AR A i
T, ACAOM™Y B—METFIEXM AL RAT
ETARRBMETLEIRE, R EERRLBE T EES
BRI REZ S, U BN R A AR E RN, XY
T IR B s 1 B LB R P Bk (U] B A AR
HATE BRI E, BA TSN AEXE PR ERYE, BitE
BNILBIEREARR. §xt ACAOM F77E i [ &H, 4 342 i
— R TR L EITTE T

2 kgt

AR BLETE T E RN R BRI R RIBKR R
FEREIAARAEKB W BS, REBEEERNEE -

THREGEERNBSAEAGNER £ESH A 4B E
%), WEUL, AR EANRAOAEERSEIE MR
BRD), SR SR S B AT ARENE SUKRBR IR R 0 B A

T EEE I B A R U S
Employee Personnel
Name :text Name :text

Weight :number gram
Nationality:country

Weight :number kg
Nationality:country

UnitConversion
[Factor=1000

Source property=“weight”
[Target property=gram

B 1 Employee Z4& 5 Personnel 2ok iy 5

il 1 fr7R s Employee 1 Personnel £ [F]—/4NA @4
AR TS B R A, AL FE—E R, Bl Weight §
T EREEAARR , AT LA Unit Conversion #BGT#L
SREE S X A AR Z R BLSE R

3 mEBEUENITH

3.1 HEMRER

2 S5 o T M 0 B T R O o AR A AR T
BREAACUENETEREN SRS EAXESHE
BAMME , BB R T — & WAL ATARUE S 3, X F
AT EE NS E, RS R E e, Rt
TEH B RIEATUE A 3IA(S B2, 3 — 45/ MEAT
Bl VD HE AR B B A R I 2 TR '
3.2 ETFRBEMTTMESEE

FFH WordNet 1HHEIE LR R EIRE , BN R B H
PR A AR 2 K B 09 8, B4 WordNet BE—ANH 38
SR BIBI AN 2 18] B S s M T R BB 36 & _E e

« 123 -


http://www.cqvip.com

T, BEA— AT SR A S —A 0 S B IR E A 14
RS,

O, O:

BRAEBSE
]

[xrasss | | Batur] [ XautuE]
U ERER
[———

3

B2 BSHUERitELRE

Leacock-Chodorow J5 ¥ B 7E 1998 4F £ H &9, M FH T 8§
BHAFETAER A ESHMHEMEE, ERB T is a kind of X
ROANZREELEK.

Lin F| FI#E 309 77 Bk R LG O AH DU .

_ __ 2« log(p(A,B))
Simume (A, B) log(p(A)) +log(p(B)) D

B F WordNet BFEE M B AMBNAHEA KT isa XK
BOIRNCBHE B, BT L WordNet JE %38 4 #H 47 S AU
H. ZA3CR A WordNet £ 58 B {5 B R T BRI A A4k o i
BARALUE B S A BRI ES X Lin it B0
EREHT T Y0, BRI TEAR,

. _ 2-log(p(AB) 1,
Simture (A, B) ={005TAY) Flog(p(B)) * 2% @

FEFHA XA FIB B3R L AR B R BRI
BET—AFBgd. Kb a B—AAT0M 1 ZAMNK

¥ORRARBEE RN MUEMZ BB ER, | RAE
EANMRKBER G, FRIFA L A FiR X B gk FE LA
MBCKEEE. BT AR B RARSGEFEL 1/2,
3.3 ETESMETHAE
ETRETERSHUUENBSKRER . MRAANBRE
BRMEERA R, IR AX A SR AR R R B SR A
LR, B2 XA SRR, BIEARIESTK.
REBIEAR BEXPREEER, HHHAHHRERS
MM EBEAX=ABERNEELFTEE.
WS AMBRYER S BMEYER b, AR K
HABEILR Sima,b) . BEEMAMEHTREAKXWT !

Sim{a,b) = w1 SiMye (e 3 Brme ) 1102 SN (Qaze +Otara )

4203 Simyy (Qins 98 )
He wyweswy BIE, AEBHAREE BEEXREM
PETBENEERE w tw +w =1,

WS A S B Z TR m 4 Sim(a, &), iR
BHRLAUE whiinee . HES A FIHES B X T RHEHHLUE
HEARN:

3 tebuinge Sima»b)

Sl (A, B) =21 ————— &)
2 uﬁzm’hule .

Ao B F—A ST REA B4R BN RIS
HRBREAFAGEAER. MR RERER, WitHE
B RKRMm. BrUATE TR YA LR B, BT LA Se ik 2%
2 F TR MR ERE B RT, H LU AR E R E S
PMRERTER. BE, REBULME B8 KRR T

« 124 -

PO 00 http://Awww.cqvip.com]

AR TR, XA B HE R .
3.4 ETHEXRITHAMUE
FEPRBEZ ABEE—ENRR. IRSBENE
WKE—H, XRAXRER . LR LN XRLHARESE
. ARAMEANXRESHUFEAX=ZAEENHELUE
BHEARXERr . BMEBMEXRNs JHIMRREHN
HEUEILH Sim (r,5), REMBEHEARWTF .
“Sim(7, 5) = w; SiMame (Fame 3 Same ) T W2 Situisra Tt » Scasa )
103 Sitine (P 5 Sins )
RS A S B Z B H 2 4 Sim(r, ), FFRBAHR
MR, B A F#S B BT X AMHEMEITEARN:
i'w,’;l.,,,-,,,. Sim(r,s)
SiMeaion (A, By =4*4+—— CY)
3 whiaen
3.5 ERBEITHE
EREERMH ERIT NI %, {5 B 25 (information
gain AT LUE BREMKEE, XHESBRT BHEAXN—
XTI ER KK E AR RD, RS
BIR A REERA . BT LA B HEME BRI R
XS RTENEM . X9 ]hE BN TTEAR .

E(k)=gp,~ *log,,,(l/p,»)=—_gp,« % log. (p:) (5)

Hep K RREHIE, EEKORR KWESR. p IR E
EBIE K FRILER, m HLHIRKLEHN.

R X, BEHEEANEOY X, |, BT RO A SR
SRIXGIDFRsi=12 X |, MBH X, BHEX)H:

11

E(X,-)=_:le,- * E(S;) (6)

w WERE RIS =

B X, 5 EHERE N gain(X;) =E(K)—E(X})
3.6 FRBMEMKEHMEK

HEBRN R AR B F SR AEMUER, R kb HE—
SHESEBEREN, WREEAFEHEm MEE, 545 B
FEH n MESIBARETE mXn KALUE, Wk R ST
M-S AR E T Bk, BB mXn FHHLUE
B, it ERBA. ANEMISREARTHELL, CRRE
TIBMRIEE R 0, BT AH B EN TR RUE R R LB, KK
MTHENERTLEMRAERE. BT ER XS
R EHETAR, BT R R, AXFERENME
BRI EPE B (basic distance) 1T XM .

SCERC7]eh 4Rt RPN 15 U] B R B 28 UK -

. _1__2m
dist(N, ,Nz)=1 o )

Heb,n om AHNRRTE N EREK O R N: 55O,

o B A B m P E B RE AN
XERUHE L ZE O, F 554K 0 ¥ A BHL

BN MRS, WEBE/NFEAREM N AH#E,2% B,

we,n ], XEERI IR EIS A HTHUE BN EEMSER.
Candidate(A)=B[1,,n]

3.7 MESHELENSSITH
BETFEFRER ETRE ETARARHTBBAMNESH

LUEHTE I, BARFHESHLUE SmA,B), HAR

(T#% 146 W)


http://www.cqvip.com

AT LB BE B o T B R 1 i BT 4R B IR S AL I B3R 55 ¢
Y a=1 H p7#0 B, Br 42 B SLI 8 /2 52 2 90 22 B0 3R DR SR AL
X MR AR TR R e .

Ba B LB EERERERETT T RIE. A8
BEEBRERPRBUGMN AT LLE W, 207 55T R BUH B
BT A2 Mo B B B¢ » BT 52 350 LS ¥ LI AT LA AR 4 b3 R — B A
B#THE.

2% W

[1] Pawlak Z. Rough classification[ J]. International Journal of
Man-machine Studies, 1984, 20:469-483
[2] Pawlak Z. Rough sets and Decision Analysis[C]. Fifth IIASA
: ‘Workshop on Decision Analysis and Support, 1998.:123-127
[3] 5. ¥KE,¥H4l ETHRERMENSLMURA]. &
BRA#¥ 24, 2000,23(1) :63-65

PO 00 http://Awww.cqvip.com]

[4] Pawlak Z. Rough sets. International Journal of Computer and
information Science, 1982, 11, 341-356

[5] Kryszkiewicz M. Rules in incomplete information system[]].
Information Sciences, 1999, 113:271-292

[6] Kryszkiewicz M. Rough set approach to incomplete information

~ system. Information Sciences[J], 1998, 112: 39-49

[7] BR.BXR AP REaEERERKS G4 EAMNR
BT HHEMAEE,2004,32(8A) :53-56

[8] #x#, R Rl % HBERESHK. HFE.BEH
i3t , 2001

[9] E&— %0 SEReEER] HENR 2, 2002,28
(8A).76-78 :

[10] #Z BEE. 45N ETHESMORREESREERAR
w01 HHEHLEER . 2005,28(9):1570-1574

(L#% 124 ®)

@)-WOBAAKG).,

Sim(A, B) = Whume Simigme (A s B) + Warrituse SiMuringe (A B) +
Wielation SMyetation (A s B) (¢))

HA ) Woame » Warribuze » Whetarion 535 BE S B R UME HES B 1

S A AR AL R A E s Whame + Whatriowse + Whetasion

=1, Whme 20,

4 TWERIH

AT XL LT EHIT G EE WA R ERE LT
LU (E D, TREHIRT Cornell K% Washington A2
BRI R .

#1
Ontologies ~ Concepts Number of instances
Course Cornell 34 1526
Catalog]  Washington 39 1912
Course Cornell 176 4360
Catalogll  Washington 166 6975

BEAR - AT B E 2,

%2
Ontologies SiMname SiMattribute SiMrelation
Course Catalog I
0. 46 0.92 0. 87
Course Catalog 11
B ERNSEETE:

A SHUEE RET LK. B RAHUE T
BREE . 2 BBE Wan =0. 4, Watriowe = Wretation = 0. 3,
BmEAARGH:

Sim(C,W)=0. 4X0, 46+0. 3X0. 92+0. 3X0. 87

=0.721

Xt () RFRBEER T ACAOM™ ¥ kit 7 B oy 18
2,

Sim(C,W)=0. 5X0. 46-+0. 5X0. 96=0, 710

He 18] 5L 4% B 4497

EWERENLREATEERBEERHERHERE.
B BRET STE AAEE R AERE., MRAEPH

» 146 -

RN ny EARAE MBI E T . 7T 8 MR G B g %
ISR nxn, R T IRE RS, XU S X A E R
FHULT SE0% . 3P ZEBE B HERT , S 4R 2L B0 i B0/ MV S s i as i
Xto BYLAAE ARG B S 7 SRR L T P B i8] : Tontivwee =
Onlog(m)) , TERXAESE B, B MRS K, BEXE n
BMEESZHE,IEREE £ U B S Nonr
BEAn * kN EHUEHBERBRRKERER Tonpn=m
* OClog?n) » MXTHUERLE S HEE N Tugrae =0,
EFREEMSENE R BN IELT H:0log(n)) +0
() *m* O * n)+0n)=0(nlog(n)) , EEHEFHFEH
K SHIER T R : Olalog(n)) +0(n) * m » Olog? (n)) +
On) =0(nlog? (n)),

HRE SN ARERHPESHUETERRGTERN
BEARREMB, AL T —FRTIiE X Web B2k 8E.54
RIERTE R BT A E— E N ER S-S HUE R
BHSIAGREEMEEESE. NHEUETREERTH
H 0 B Rt ACAOM J7 ¥k i85 . B J) SL 2% BE 43 #r v 1A
B RETL ACAOM HEMEIE /I,

2 % X W

[1] Doan A, Madhavan J Y, Domingos P, et al. Learning to map
between ontologies on the semantic web // Proceedings of the
World Wide Web Conference. 2002; 662-673

[2] #H@EE.kaoF. 8% % RERHFEHR. HELLE
5mA, 2005:27-33

[3] BEM,HHE,5%4e,%. Ontology BIRTER. LR KFFM,
2002(5):730-738

[4] Zhou Chunguang,Wang Ying. A Composite Approach for On-
tology Mapping//Proceeding of the 23rd British Database Con-
ference. 2006

[5] Sekine S,Sudo S, Ogino S, Statistical Matching of two ontolo-
gies//Proceedings of the SIGLEX99: Standerdizing Lexical Re-
sources, Maryland, USA, 1999: 69-73

[6] Pedersen T, Patwardhan S, Michelizzi S. WordNet; Similarity -
Measuring the Relatedness of Concepts//Proceedings of Fifth
Annual Meeting of the North American Chapter of the Associa-
tion for Computational Linguistics[C]. [s. 1. ],2004

{71 Qian Peng-fei, Zhang Shensheng. Ontology Mapping Approach
Based on Concept Partial, IEEE, 2006(7):4107-4112

[8] Ehrig M, Sure Y. Ontology Mapping-An Integrated Approach.
ESWS, 2004:76-91

[9] 47, FMBE.BitIE. & TR ENENRERBERIATE. /N
RISERGT H LR, 2002(4) :444-446


http://www.cqvip.com

