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Abstract: The research of ontology-based similarity calculation between concepts has already been a hot issue of information
technology in the fields of information retrieval, and so on. In this paper, the contents of the study is to find a fast and efficient
mapping algorithm for heterogeneous ontologies in the same field.This paper put forward a method of similarity calculation based on
heterogeneous ontologies,considering the factors of similarity of literal meaning and semantic structure(including the depth of the
node, node density, edge weight,information content, etc.) can get concept mapping between heterogeneous ontologies more
accurate.Simultaneously,taking into account the optimization of mapping method,the speed of matching has also been improved to a
large extent. the problem of how to improve the speed of matching more effectually has been mentioned in this paper.The experiment
results show this method can effectively get better effectiveness with concept similarity computing, excluding the effects of
heterogeneous ontologies.

REEW: FEAAA BES AL, W

Keywords : heterogeneous ontologies; concept similarity; mapping

B K S TP391 SCERAR NG A

1 515

A, A Internet (1) KHEASE, LAR NATIXF Y25 45 SRR A SR AN HER L ZOR 5T, WFFEN i dig
HH LT SR AR SORT R o i SRS 245 Web LR BN BB ——AAk . T i AR i B, )
7 2 7 S I I R 1R EA TR T RE S 3 BUEAS RS P AE 21 AR AR BB SR A IR
FEEEMTAYUTIEANA,  DURAAR RS I s AR R 1) 22 FEE 2 3 Pl ) AT A A ) 22 57
Vo DAL, BEARSCHUANIR] W 481 s 2 05315 SCIRAS B ATUL, b U LRANR] Y A A T FR) S 1)
SIS A AR T ) LA

AT BT ARG A R SIS A AR 8] (R 08 SO o A SCER NI G, a5 8 21 T i)
T Cliteral) (955 30, LLE LAY S TS ROR . W s B BCEAE 2 i 5, it 7464
(RIPRHR 7 T 75 SO RS 53k IAME T8 70 734 1 SR UL ICIN N2 RE IR T 1)l ARSI oess, 19
BURULRCES A INHERG S =k

HEBY): <863 I RILE(2008AA01Z401); R RS I (60903028): H L A L4 U (20070055054); ot
TR & JEH R (08JCYBJIC13000)




2. fR=I/E

MRS AARE BTl S (I ASAR BRIy AN, AR 10 75925 0] LA D B T HEE A JE T Se il ik
ST AERNESE . FETRIEIINIRE, FABES KRR, 7 ORI RS SCAFBEAT LA . MRS AL K
THERIE T IORI LR FE TSI %, AT AR IR FIRE & A S48 D v SRS TRl AR B
R FE T ik, NI 22 TSR 2 RE R, Qs i RR (W Rl T 8D« X
AW RAR QU R) 5o TR IRCR 4L TR AW ITE SC, AR BRS JvE A T3 —
fi e FURT, CEAAWURE )7 T ) [ SO F CAVE 2 . Horh Agirre™ 76T WordNet T4 1] F 11 ¥ SCH
URER, B 7719 R 8] (R AR A LA, 3% R R T2 B AR L, M-S 2 R IR DXl 1 . Sk (2] [3 255
HIET MR, B, RIS T ORR, BRI M2 PN Z RSB A IARLUE . Resnik ™
PEH T — AR PN PR 2 IR G 0 KA SR SAAE 3 ] s SCAAURE AR i

3. ETRMAEKIHEUUEAHE

BRI AR O RE OL, ASSCER T — PP ERG T 7 IS R ARG R JZ (K S Axif s S ok 507
o W AR:

Sim(ID1,1D2) =k *Sim _literal(ID1,1D2) + (1-k)*Sim _struct(ID1, 1D2) (0<k<1) (1)

Sim_literal(ID1,ID2) %y 7~ T AHABUEE TH 4 45 Sl Sim_struct(ID1,1D2) 4 Z5 M ARDLEE T4 45 Al k iy
¥
31 ETFFEMISAEUEITE

TR R ARABLURE T 2 4R A M ] 75 S JE 25 E AP A AR MR 2 (R AHADURE B o AN SO BB T8 AR A0
B WordNet 1] P S & P T ARABLE . WordNet J&—FhE TOASIE 5 S M EiEin i, E A2
LR U BRI HES, 12 e SR PR ] 1R R SCER e — A “ IRl g .
3.1.1 &8 WordNet ¥ 5755 # k8 LRI E L

— AMAEEAE WordNet HHas i N—ANEk 2 AN A A 4E 6 (Synset) o B4 Synset Frn— M E0E o
7t WordNet H 54> Synset AR —ANF SCHELES, B AR CTRETCAE WordNet 2% W AH[H [ Synset.
Rk, ATLARIH Synset FOARIART S — MR R AAANE S o DRA A B3] o] BEAT 22 FpiA] S0, W S8k 51m] 1 B Ay
W] S R AT VLRV 5, b ettt 2 T0AR . DL, AR L8 AT R — O vk SE IR AR B e A v
Re IR LR 1] S, s N TC B0 DA MR o X PR ] WordNet, b r Jo 18 48t g B 73
BrIXAN B A BRIA T s XA, ARG TR.

[context, (S,)NC] N [context, (S,)NC]|
set_synset(w)=1S, | ‘C| B ‘C| )
i e{1,2.k.n}, 1<k <n,nhwi s AL

M
/]
+H

Context, (S) = {S U meronym(S)U holonym(S)U hyponym(S)U hypernym(S)} (3)

set_synset(w) A 5118 w 1115 X4 7 Contexty(S)#K 7n7E WordNet L7 w (115 LEES S F= A 1 U
C BRAMMEE LS, MFRARBE SIS |Contexty(S) NCIFR RS C MAZHENFH; |ClRRE
& C
3. 1.2 FHEBESE ik

SR AN A P T AL DEBCXT , — R IR 7 A e SR U A m] e AR IRE, Pk R 5 4 AR R g
BRI AAE A ICE ID ANE 02 N1 FITN2, WIS 2R O(NT#N2). T SERr n] G R VL HC ATt
INTNIEN2 AN, WRSAEEARZ TE VA . O THemE, ASCRH BATE S8 Si A BT, #E1T Hash Bt



W, W 3 Fios.
AL H 5 A XN«

Sim _Literal(1D1,1D2) =max{2*N /(|D/|+|D})} 1<i<nl,1<j<n2 (4)
i i

Hip N %78 O1 # ID1 {414k 535 D' 5 02 F ID2 (¥4 4 DY *FARIR (1 word %%, [D'24 DY
(¥) word %, D8 D [ word M3, nl i ID1 (MR FEIEIEH , n2 Jy ID2 (Kb A 0% H .

Crmei Crwez

~» Hash <

S1 S2 S3 S4 S5 S6 | S7 S8 S9
0Ol1-1 01-4 | O2-1 | O1-3 01-8
02-3 02-2 02-9

B 1 PIASASORIN 7 IR (1) Hash WS I e

32 EFARAREHMHBUEITE

AARGER BRI RARLRE T ST 5 R 2 AR [T B 5 0 1 8, AL 50 OV B BS  AFIATE . W& (R
J L BEPEDUR A A R, T BRI T AR T 5400 2 Ak B £ 5 SR AR AT FRI I o S K
3.2.1 —EHRE X

SESC L(HE SR B0y AR AR AR P r A A R Y S PR B T R R AR KT, Tl P M i et
PR A i . SR T DO IR R, SRR RE 2 I U SN R TR A 1 1A, T S A I AR
R PRSI IR SRR RO AR B A s [z, PN T SCRE BN, HLARARLRE s

EX 20MES BT FEARE T, MRES T SR A Root [R5 SUMH BY A% AR, L ity
SRR 1o FERAIZERM T, BEETIRE, FRm SR AR, 0PN .
RV REVE SRR 35 (G /R, AR BLE I 25 & T TR B SR B T B 0, W A0 ) 2 F B I T 9/«

SE X 3(ME B T MR S L T I RO A S R . DA D SR S TR R 2%
B SRR A, UL IR AZAC R RS I A S AR, AT UTIC IS A B 1T Bk

EX AESLE S IE BER)  RIRBOGEE I E S, WEEEIC

IC(c) =—log p(c) ()

p(c) = BE T ) AU R H /A A AT B AL (6)

322 BHABDUEIHE

Gitr UL A2 MRS o ST oA L 8 SO B9 6 5 R A RV B T T

B, IR 3 B E s SR 2, T 500 07 M AR A7 A, A

1AL A 35501 £, BRI AT LKA B A PR BB £ — e O LB 2
ak

k + Dis(cl,c2)

7

ﬂ(b+(l_b)xe(cl)+e(02)j+z£ d(e) . d(c2) J @

2 2\ d(ct)+1 d(c2)+1

Ha+B+y=1, Dis(cl,c2) M XEEET, e(cl) MRS T AU L, d(cl) M VR R BRI B v 876 L e X2,
3) , k. by a. BRIy HIETEF.

Sim _ struct(cl,c2) =

x sim (Comparent (c1),Comparent (02)) +




Dis(cl,c2)= > wt(x,p(x)+ >, Wt(p(x),x) (8)

CLE A LA 1t 2B N ILA I
=i

e [ BT 4 X B2 T A Aix
o
wit(c, x) = Ls(c,x) *T(c, x) )
Ls(c,x) =—log(P(c| X)) =—log(P(cnx)/P(x)) = 1C(c)— IC(X) (10)

Ls(c,x) A58 Ja AT AR B R 22 (EH . U7 s LSS S AR R T(ex)=1, ) Ch part of FFHAhG
%) T(ex)=k, k>1,

120

94 \
100 — AR

50

60

min

19

—— KRR TKR 4-- Foppartof KR = - - RIRERT K

K 2. SR G R ] 3: RGUSATIN ] LLEL

4. SEHAK

41 KWIMTIEE

S MARAE— 4 1.8GHz AMD Athlon %#% CPU, 2GB DDR2 RAM WAL EHET, TTRFEE N
Eclipse. 52418 1l 73K 1 OAEI 2009 (Ontology Alignment Evaluation Initiative 2009)™ f) A< 44 3 ff
nci_anatomy Fl mouse_anatomy, ‘CAT1 A2 OG T N FSAR ] 22 A1 FR ARSI 22 ) AR WD B 22 A4, B2l “is-a”,
“part-of” TR RIELSANMES ID. BAAEEAGANF RIS RIZR, 73 3304 A1 2744 MRS
4.2 3 7 STHE S BT = AR B B 3 T A 18] {4 R _E B9 iR

I (1] 52 2% PR 2 PR VR LR I — AN TR bR, Wil BE 6% B0 A7 b 45 B VT Be 25 2 Sk 2 B2 2% JE
Fo AT EERSAT BRI EAT 7 SEPrdl &, DAIAT B E B S bR Y H I PERESS 18 . 2009 4E1¥) OAEI [HAR
PRUCECEEFAEAT 10 i, W 3 BoR T AR M MEES S 307 s T M LR . nTCUE H, ASCHe
H RIS AT A2 5 08, eI B HEE R0 3 A0, X B 28 755 I VS AL I i puAb S0y ol
) WordNet #4508 A8 SCEN AL %, I ME S W i R A 1 Hash — IR FESE SRR EE = T REEM
BHRE.
AZVMEEMBEEZNESRFHITILE

PV G S A R A A AR AT, B0AE T AV RIUCEC &5 A 2k TS50y H A4
TTPER, KL KICEAE LA N M. S TE 585, ASCHE B %EM nei_anatomy 1 mouse _anatomy
AARE 7 S B S AR S AT BN AAE, RIS  PRRE AR B 4 AR 2 a1k I HLARUE P - A AR 2 [
AAAEARACE o AR A0 L SN AR FIRE S AL BEAE HE VP, 15 BB AR RHE & . B a LA
SCHE S PSS AR G I BRI R T SCUCC A2 45 R AR AT e S 1R B v 2 R A 4%

K 4 o T 4B A A S AN K 0 20, 30, 40, 50 I, AS FR A K R i T SCUC T SR
SERAIICEC A B MR LU . AT AR, A LB 4 2 R R, Ui BEAE ARt &4
I Z, BRI g RO, [N RB I IEM G 25 Rofk A 2, S 3R & E 0~



[1]

[2]

[3]

[4]

(5]

(6]

[7]

(8]

[9]

MASETR %18 T TS A2 TN F 5, HEERIs 17— S8 Ty, RS R e, SiEAR
e A AER W T AR HSENARGE . B 5 RS T =F BRI, Alaiiz v imL i s S
SRR A AR OB sl v — 28, UL A B R IR, R R ARSI e e 7 i UL e Sk 15
BRI BEIER F, 7870 5 IR A IR (K DN 0 WA SR b AT e, Py A 2K IE B 4 R A i W S AE T Y
THTUCRCAF R RS e, P A A i T Al i LRSI AES B SR . EEARR R, RY
PATFE BT HIE T 27N E, JFRIEIRE 2 VLR . Mu2bk a5 VLN I S th 150 2% 18 7 T v
SCPRE S SO ANHERf, O U] b B T A AR

| —— R T TR~ S | —— R T TR — S
1.2 0.8
1 — —— 0.78 ~l
& 08 TR — & 076 %L
w06 —, 4 074 |
2 04 #£ 072
0.2 \h 0.7
0 T T 1 0.68 T T T
20 30 40 50 20 30 40 50
I A =8 I A g

4. BEUER LR 5. AR

5 HRiE

ARSI T —FhEE 0 ARG 50 50 T P IS B AA R G5 W 245 2 05 T - 507, Al
A5 BOAEBL S T S SR e AR A T, R IR S T T VS ROR I R e SRR, AR LT
SER AR (WS 500 B AR S0 10 PR 2% 18 7 T v DT PC S R 25 R ALV i Sy A 3 ) A A R R vE R
TGS TAEY, AR IRk sy, BT AAATE oL, BEmxT @, SLHISERRHEIE, BERR
() [ IR - SRARTF S AR B 5 o

SE

Agirre E, Rigau G. A Proposal for Word Sense Disambiguation Using Conceptual Distance.In:Proc. of the 1st International

Conference on Recent Advances in NLP. Tzigov Chark, Bulgaria, [s.n.], 1995. The Gnutella

Homepage.
http://gnutella.wego.com,2002.

Muhammad Fahad, Muhammad Abdul Qadir. Similarity Computation by Ontology Merging System: DKP-OM. In: Computer,
Control and Communication, 2009. IC4 2009. 2nd International Conference . 17-18 Feb. 2009.

Yves R. Jean-Marya, E. Patrick Shironoshitaa, Mansur R. Kabukaa,b,*.Ontology matching with semantic verification. In: Web
Semantics: Science, Services and Agents on theWorldWideWeb 7 , 235-251.2009.

Resnik P. Using Information Content to Evaluate Semantic Similarity.In:Proc. of the 14th IJCAIL. Montereal, Canada: [s.n.], 1995:
448-453.

Kruse P M, Naujoks A, Roesner D, et al. Clever search: A wordnet based wrapper for internet search engines. In: Proceedings of
the 2nd GermaNet Workshop, 2005.

MONGE A E, ELKAN C P. The field-matching problem: algorithm and applications[A]. Proceedings of the Second Internet
Conference on Knowledge Discovery and Data Mining[C]. Oregon, Portland,1996. 267-270.

Jose L. Sevilla,Victor Segura, Adam Podhorski, Elizabeth Guruceaga,etc . Correlation bet ween Gene Exp ression and G O
Semantic Si milarity[ J ]. IEEE /ACM Transcti ons on ComputationalBi ology and Bi onforma2tics, 2005, 2 (4) : 3302 338.df
Resnik P. Using Information Content to Evaluate Semantic Similarity.In:Proc. of the 14th IJCAI. Montereal, Canada: [s.n.], 1995:
448-453.

http://webrum.uni-mannheim.de/math/lski/anatomy09/



