FZALZEEA A 23D A S5E (20063 5E)
Journal of the Korean Society of Precision Engineering, Vol. 23, No. 5, May 2006

¢SZ e Aojdt X0l Y T=
S2E2X| ol 7(gk XU o{E 2 AH
ﬁﬂjﬂiﬁ“
Engineering Information Search based on Ontology Mapping
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ABSTRACT

The participants in collaborative environment want to get the right information or documents which are intended to
find. In general search systems, documents which contain only the keywords are retrieved. For searching different word-
expressions for the same meaning, we perform mapping before searching. Our mapping-based search approach has two
parts, ontology-based mapping logic and ontology libraries. The ontology-based mapping consists of three steps such as
character matching (CM), definition comparing (DC) and similarity checking (SC). First, the character matching is the
mapping of two terminologies that have identical character strings. Second, the definition comparing is the method that
compares two terminologies' ontological definitions. Third, the similarity checking pairs two terminologies which were
not mapped by two prior steps through evaluating the similarity of the ontological definitions. For the ontology libraries,
document ontology library (DOL), keyword ontology library (KOL), and mapping result library (MRL) are defined.
With these three libraries and three mapping steps, an ontology-based search engine (OntSE) is built, and a use case
scenario is discussed to show the applicability.
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Ontology (O,A)

Core ontology O={C, <.,R, 0, <R}
C: Concept
< ¢: Concept hierarchy
R: Relation

o : Signature (Relation function)
<R: Relation hierarchy
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Tablc 1 Example of Ontology Re resentatlon in FOL
. Element: s

] Concept (C)

Part(x) endProduct(x)

Relation (R) isSubPartOf(x, y)
Concept Hierarchy (H°) V x endProduct(x) = part(x)

Relation Function (rel) V X, y isSubPartOf(x, y)

= part(x) A part(y)

Axiom (A®) ¥ X,y isSubPartOf{x, y)

= — isSubPartOf(y, x)
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Table 2 Example for Definition Comparing

. Term ~ | . - /Ontology sub:definition 11100
Marque(x) Model(x) A typeOfx,y) ACar(y)
CarModel(x) | Model(x) A typeOfx,y) ACar(y)
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Case© UniPartForEndProduct(x) AMaterial(y)
AColor(z)AWeight(p)AFunction(q)AmadeOf(x,y)
AhasColor(x,z)Aweigh(x,p) Aprovide(x,q)

Cover® Component(x)AMatter(y)AHue(z) AW(p)
AFunction(q)AmadeOf{x,y)AhasColor(x,z)
Aweigh(x,p)Aprovide(x,q)

Fig. 1 (a) Example for Similarity Checking
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s = Case

t = Cover

min( 4,5) )
2

i-2<j<i+?

H =

s’ =ce
t =ce
Transposit ion =0

Jaro (Case ,Cover ) = %x (£+ 2 —+ —2~—9) 0.63
DefSim (Case ,Cover ) = ; =0.56

Similarity (Case ,Cover ) =0.4%x0.63+0.6x0.56=0.59

Fig. 1 (b) Similarity Calculation of the example
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Building Doc Ontology

Document Access
Information{DAI)

. Document name or D)

Defining Keyword Ontology

Case+ UniPartFor EndProduct(x)AMaterial(y)---
\Keywcrd (KW) = Ortology Definition (OD)

Update MRL

o} wjel&= DOL ol AFo] == wid

Fig.3 Difference between DOL and KOL and MRL
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Precondition! Keywords are defined.

<Scenario 1. Insert (Categary and Keyword)>

I, User select a category.

2. Userinsert a keyword.

<Scenario Z Insert (Categary, Keyword and Ontology definition)>

User select a category.

User insert a keyward.

User click a button "Get Ontology”.

System show a list of ontology definitions of the keyword.

If there is ontolagy definition which user is interested in

" @ vyes: User select an ontology definition in the list.
@ no: User insert an ontology definition of the keyward.

6. User click a button "Search*,

[Se B S Tl

Precondition: Contents are defined.

1. Insert contents (document or engineering information).
2 Insert keywords.

3 Insert ontology definition of keywords.

1. Show output (Link or Block contents or Document).
2. If user wants to show details of the content

®  yes: User click the link.

@ no: User do nothing.

Fig. 4 Use case diagram of OntSE System

34




A3 - HEd

CRHFALIEHA] A 23A A S5E

ALg27E 1R JEEtn AAEE wd=,
OntSE Al2¥& 2824 vig ¢ndFL 9
313} &=t} OntSE Al 252 Database ¢ Mapping
Result Library & #33]A |3 AAold tjaiA
o} ¢EE fojrt A A% e &
o7} JTiA FAojel 1 §ojEd tisiA dAAY
oy BEAME ZAMAY, g g7 glgd
gut A vt R Y Ao =R FA4E
A Mg},

AYg e 2 oA, A8 719 =E dYsta
“Rol g7 BEE 2¥3td, WY 2 JY=st

olu] Database °l Aol Holotd A% 5ol

v 282X FHYEE AEACA BAET, o
7158 B AHEAE REEAE AY e B
o] 7tol= g ¥ F Ut
6. OntSE A|ARIO|AMe| 2E2X| ofY
2E24 wg <¢nydEFL Y Huz
(Character Matching, CM), A2] 8] (Definition

Comparing, DC) & fAlT # Ak(Similarity Checking,
SC) o Al dAR aygith

Fig. 5 dlA ¢ Zo], CM & MRL o] A %o] 5
oAgE Bofd WA Aot ol =P 2
of 3 ANE &4 F JA ot @9, pC ¢

T,

SC @Al= ANy 2824 F99 KOL, DOL
o 3F=e] oA MRL of EA3tx] && &
oy il MA L sy

DC dlME 809 2E2x BFAE 47 4
goldog Rt #ZE CM o2 oy oAF
Bt CM 3 DC DA A wfHo] A &
gold tisia sC & F33 of Y =234
53 oigd |oJE& MRL o ¥83ld, o
Aol B8 & URE G
4 ZoA o= 5L ‘Case 9 ‘CoverE A3
B2} ‘Case’ o £EEZX7F DOL off A 7o] =ojgl
3, AH8-A}7F “Mobile phone cover development” 2}
= 719=9 ‘Cover o E=2R AHoE ¢H3}
1 ARG D HAEA. Fig 1 7 Zo] ‘Case’s}
‘Cover’ & similarity 7} 0.59 o2& uji o] Hu
MRL 9 w13 Z#7} fdulo]lE dYt. uwepA ALS
A g HMolql  “Mobile phone cover
development” %+ oluj2}l “Mobile phone case
development” gt &ojd daAME #2 AEE

=3
=
KX
e
L.
=
Z

7. @8

B AZgME CPC §7 slol A 7

o Aoy EXE AT W, o

AR g
£57Q)

oY

e

@w Keyword }ass
\\<_ _/

.

(6w Keyworig
& OD
——

e
eyword2
& 00

eyword,
. 500,

e

ew Keywor
& OD

Fig. 5 Ontology Mapping Algorithm on OntSE System

35



AW - MEY LI HEA AW A 5%

AL 3l7] AF Htozs LEEA 9P L J|ve
2 3 A4E A7

LEEX WY =L EA4Y (Character
Matching), & 2] H] % (Definition Comparing), A=
ZAAKSimilarity Checking)®l 3 ©4 <¢zzF %
DOL, KOL 3 MRL 59 2F&A ZolEdE
7o g o]Fojr}, ¢o] BAZ Wlom

Ezx 7]k ZA Q) OntSE Al2HdAM=
g 23S F3 fAIE 2E H AAYAH
AE7F AFEHAUE EA9 Database &
o] A2HL dXYoly FEE Y £+ U=
g3 27 dHolA g AHRE BAET. wepA
AR Qe ARV 90 BEAE Faste 4
ol 48 5 Aot

2 dATFdA AtE
e 71EAY A2HE
Gl ASol i oisg =29 sfdo]
AE FHE H8A dasi

2E2x v Nk A9 HLe YsiME
vA LEZAE FEHF ;. 2y 2ERX
THE LUE F9 AT FY, B Al
g Pag st weba old Wig HHE T
839 F2Hol MEHojoF & Aol

B] i

Eg;q uﬂxﬂ 7]\3]- 7-1/\14

A A HaA
g

* 7

2 A7E AgALRAM 25 AU
1A e) Sz 980 e W xe
Az 7t AF AL 49 =AY A 34
o AYg Bob £9 HAYHUL

augs

1. Dumais, S. T., Furnas, G W., Landauer, T. K. and
Deerwester, S., “Using latent semantic analysis to
improve information retrieval,”
CHI'88: Conference on Human Factors
Computing, New York, pp. 281-285, 1998.

2. Fang, W. D, Zhang, L., Wang, Y. X. and Dong, S.
B., “Toward a semantic search engine based on
ontologies,” Proceedings of the Fourth International

Proceedings of
in

A s},

36

10.

11.

12.

Conference on Machine Learning and Cybernetics,
Guangzhou, Vol. 3, pp. 1913 — 1918, 2005.
Stojanovic, N., “On the query refinement in the
ontology-based  searching  for  information,”
Information Systems, Vol. 30, No. 7, pp. 543 — 563,
2005.

Bruza, P. D. and Dennis, S., “Query Reformulation
on the Internet: Empirical Data and the Hyperindex
Search Engine,” Computer-Assisted Information
Searching on Internet RIAO97, Montreal, 1997.
Balabanovic, M. and Shoham, Y., “Conten’t based

_collaborative recommendation,” Communications Of

the ACM, Vol. 40, No. 3, pp. 66-72, 1997.

Gruber, T. R., “What is an ontology?,” http://www-
ks!.stanford.edu/kst/what-is-an-ontology.html,
Stanford University, 1993.

Bozsak, E., Ehrig, M., Handschuh, S., Hotho, A.,
Maedche, A., Motik, B., Oberle, D., Schmitz, C,,
Staab, S. and Stojanovic, L., “KAON: Towards a
large scale Semantic Web,” E-commerce and Web
technology, pp. 304-313, 2002.

Stuart, R. and Peter, N., “Artificial Intelligence,”
Prentice Hall, pp. 240-266, 1995.

Lee, M. J., “Ontology-based Semantic Mapping
Approach using a
Communication in CPC Environment,” Master thesis,
KAIST, pp. 28-31, 2006.

Lee, M. I, Jung, W. C,, Lee, J. H. and Suh, H. W.,
“Ontology Semantic Mapping based Data Integration
of CAD and PDM System,” Proceeding of 2005
Spring Conference of KSPE, 2005.

Mitra, P., Noy, N. F. and Jaiswal., A. R., “OMEN: A
Probabilistic Ontology Mapping Tool,” Workshop on
Meaning coordination and negotiation at the Third
International Conference on the Semantic Web
(ISWC-2004), Hisroshima, Japan, 2004.

Cohen, W. W,, Ravikumar, P. and Fienberg, S. E., “A
Comparison of String Distance Metrics for Name-
Matching Tasks,” American Association for Artificial
Intelligence, 2003.

Bayesian Network for



