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Semantic Mapping of Terms Based on Their Ontological
Definitions and Similarities

Jung, W.C*, Lee, JH** and Suh, H W ¥**

ABSTRACT

In collaborative environment, it is necessary that the participants in collaboration should share the
same understanding about the semantics of terms. For example, they should know that ‘COMPO-
NENT’ and ‘ITEM’ are ditferent word-cxpressions for the same meaning. Tn order (o handle such prob-
lems in intormation sharing, an information system needs to automatically recognize that the terms have
the same semantics. So we develop an algorithim mapping two terms based on their ontological defini-
tons and their similarities. The proposed atgorithm consists of four steps: the character matching, the
inferencing, the definition comparing and the similarity checking. In the similarity checking step, we
consider relation similarity and hicrarchical similarity. The adgorithin is very primitive, but it shows ¢the
possibility of semi-antomatic mapping using ontology. In addition, we design a mapping procedure for
a mapping syster, called SOM (semantic ontology mapper).
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SIMS [19] . . None
TSIMMIS [11] M.M.
OBSERVER [8] L.R.
KRAFT [7] DM.

DWQ [12] TLG
PICSEL (13} S.C.
BUSTER([9] s.C.
SOM S.C. and Similarity
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*M.M= Manuat Mapping, L.R.=Lexical Relations,
D.M=Delined Mapping, T'L.G=Top-level Grounding,
S.C.=Semantic Corrcspondence.
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Concept Part{x), endProduct(x)

Refation isSubPartOf{x. y)

Concept Hierarchy | Vx endProduci(x) — part(x)

¥V x, y isSubPurtOfix, y)
= part(x) A pariy)
Y x, ¥ isSubPurtORx, v)

Relation Function

Axiom
> hasSubPariy, x)

Compuny A E endPraduct
— TP
[ ey | T bt vy

i I - |

ball_ i Lo '
cmae () | 'magnenc (4) bearing (1) : roueer (1) i ‘ orosk O i
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Primitive Concept:
¥p part(p).

Defined Concept:
Va assembly(a). Ye endProduct{e), ¥u uniPart {u),
ue uniPart_for_endProduct(ue). Yua uniPart_for_assembly(ua).

Relation:
isSubPartOf, hasSubParn

Relation Functien:
¥pl, p2 isSubPanQRpl, p2} — pari(pl) A pan{p2).
¥pl, p2 hasSubPart(pl, p2} ~» pars(pl )} A pary(p2).

Caoncept Hierarchy:

Va assembly(a} — pari(a).

Ve endPraduct(e) — panie).

Yu uniPar{u) — part(u).

Vue uniPart_for_endProduct(ue) —» uniPart(ue).
Yua uniPart_for_assembly(ua) — uniPari{ua).

Definition:
¥pl assembly({p)) «> part{pl) A (3p2, p3 part(p2} » part{p3) A
nﬁuhPanOprl, P2} ~ isSubPantQH(p3, ply).
Ypl p endProduci{pl) «» pari(pl ) A par{p2) A — (isSubPartORpl,
p2)

)
Vpl p2 uniPart{p1) & pari(pl) A par{p2) A — (isSubPartORp2, p1)).
Ypl p2 uniPart_lor_endProduct(pl } > part(pl} A part(p2) A
-.(hasSubPan(pl p2)) ~ {3p3 endProduci{p3) » isSubPuntOfipl,

Vpl p2 uniPart_for_assembly{p1} <> part(pl} & pari(p2} A
~{hasSubPart{p1, p2)) A (Ip3 assembly(p3) A isSubPartOtipl, p3).

Axitom:

Y¥pi p2 isSubPantOf(pl, p?) — — (isSubPartOf(p2, pl)).

Vpt p2 p3 isSubPartQt{pl, p2) » isSubPartORp2, pl) —»
isSubPartof(pl, p3).

Ypt p2 isSubPartOf(p1, p2) & hasSubPan(p2, pl).

Instance:

part(ntotor). pant{case). pari{magnetic), part(bat). pari<oil).
part(ball bearing) pari{router). part{shaft). pari(brush).

pari(brush_spring). part{condenser).
cndeducl{molor}
bly{imagnetic). bly{router}. (brush).

uniPart(case). uniPart{ball Inarmg} umPan(n.ondcnscr) uniPar{bar).
uniPar{coil ). umPan(shaﬂ) uniPari(brush_spring).

uniPart_or_endProduci{case}. uniP'ant_tor_endProduci(ball_bearing).

unilPart_for_assembly(condenser), uniFan for_assembly(bar).
uniPan _for assembly(coil). uniPan_for_assembly(shafl).
uniPan_for_assembly(brush_spring).

isSubPart(f(case. mator). isSubPartOf(magnetic, mator),
isSublartOfibal)_ bearing, motor). isSubPartOf{routet, motor).
isSubl*artOf{brush, motor). isSubPanQf(bar, magnetic).
isSubPartOtlcoil, magnetic). isSubPartOftcoil, router).
isSubl"artOf{shaf, router). isSubPartOf(brush spring, brush),
isSubParOi{cond , brush).
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Primitive Concept:
¥p pan{p)-
Defined Concept:

Wa assy(a), e endProduct(c},
Yec ep component{cp), Yac assy_companenyac).

Relation:
1sSubPanOf, hasPart

Relation Function:
¥pl1, p2 isSubPartOfpt, p2) — part(pl) » part(p2).
Vpl, p2 hasPar(pl, p2) — parp1} ~ pan(p2).

Concept Hicvarchy:

¥a assy(a) — parna).

Ve endProduci{e) — partie).

Yee ep_componentiep) — pari(ep).
¥ac assy_component{ac) — part{ac).

Definition:

¥p! assy(pl} & pan(pl} » (3p2, p3 par(p) » mn(p?) A
isSubPartOf(pl, p2) A isSubPanOfp3, pl ).

pl g’)endProduu(pl ) pardpl) A part(p2) ~ —-(:sSubPan()tIpl,
p2)).

¥pl p2 ep_component(pl) < part(pl) » part(p2) A
—{l:‘subPanUl(pZ p1)) A (3p3 endProduci{p3) A isSubPanOpl,

Yol p’ assy_componenpl) <> part{pl) » pan(p2) ~
—(isSubPartORp2, p1)} A (Ip3 assy(p3) » isSubPanORpl, p3)).

Axiom:

wpl p2isSubPanOfipl, p2) — — (isSubPanOQfp2, pl)).

¥pl p2 p3 isSubPanOfpl, p2) » isSubPanORp2, p3) —
isSubPartof{pl. p3).

¥pl p2 isSubPartOfpl, p2) «» hasPart(p, pl).
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4.1 2%+ °| @ (Character Matching)

HA, dolo| T mojloA A3l go]d) s
A o2 Zro] Qejdit

A SR 8ol T = {an ..., a..

B =Ml & Ty = {b),..., 5.}
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= {part, endProduct,
endProduct, uniPart, uniPart_for assembly,
isSubPartOf hasSubPart}.
= {part, endProduct, assembly, uniPart,
uniPart_for_endProduct, wniiPart_for _assembly).
R, = lisSubPuariOf. hasSubPart}.

assembly, uniPart for_

Te = {part, endProduct, assy, ep_component,
assy_comporent, isSubPartQf, hasPart}.
= {part, endProduct, assy, ep_componemt,
assy_component|.
Ry = {(isSubPartOf, hasPart;.
FAG vwofrls 7 golo £21do) Z2od F
2@ orjehs 7HE @ch o) 7H3 soh the
2 nEe Bl U, Mok MPE 2L 7 ok

M= lagy .., o), 1 < & < min(n, m).

M2 ={b,..,b), | =k < min(n, m).

22] oo A, vy E Bole FF-2 ofef o} 7ir)

M = {part, endProduct, isSubPartQf}.

MP = part, endProduct, isSubPartOf}.

g #AE NeE §aA ool B3] g2 £
29 Jﬂ’ NM/ 9} NMPE- A eolg = 9l

Nf"’;‘ = {alu»h .-
MM =

AL
{b.h-h- vy bm}-

oro] ool A, NMeF Nyt TS 7o) REY
a v}

NM/'= {assembly, uniPart, uniPart for_endProduct,
uniPart_for_assembly, hasSubPort}.
NM.B= {assy, ep_component, assy_component,
hasFPart}.

4.2 F=E (Inferencing)
4.2.1 B0{9| 2AXt 7Hﬁ>01| e
goje] 212} A5 ks ¥

FO1% M
e Gla,)e Aele

o}, A E Z0, part(x)}} isSubPartOfix, y) sl
Glparty= 12122, G(isSubPartOfy= 221t} NM,', NMF
o] B F AL ATt i(f = Gla,)R) #ols7)e] &

o AL T P2 THe3} ol o,

Pi= {a,, b)Y a,e NM?, beNME, Gla)={,
Gh,) ~ 1y,

£je] =} 215

4o AZRE A At 1 B 2]) 399 P

S he3 o) YR ¢ itk

= {{assembly, assy), (assembly, assy_component),
(assembly, ep_component), (uniPart, assy),
(miPart, ussy_component), (umiPart,
ep_component), ...}.
P, = {(hasSubPart, hasPart)}.

T N, WM 8ol § PRl 29 e
FolFo] UTha, o] olE& Fol7l LEAE v}
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ol ey,

42280 B FENE

PRl Lok £ol FollA ABAL B2t g9 &
o|FE2) 43S Su/2 Wit}

Sa, = {(a, b)) bye NM®}, a,€ NM/.

AZA} 80 wniPart for_assembhy’ol) a4} o
5 e A4s 2,
WaiPari for mwmhh - {(umpaﬂ fO" m“se'"bhl ass, V)

(uniPart_for_assembly, ep_component),
(uniPart_for_assembly, assy_component)}.

AB|AL o) ‘g9 91K (I hE WSk @
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ABJAL Gojo] AL 20} Fig (3 g o,
“uniPart _fnr assemb!) Solof) diall] g ¢
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L{uniPart_for assembly) = {bar, .,

Iaf}, s 2 1.

condenser).

Sa, el 74 Q5L ABAL B0l 6,80 B AL o
2 bo) HO 0|24 ek FEFPIME 4 &
o Bol thair] .0 ¢l A FoA bS] HolE T
Fihz Ao] Hox & 7) ol deAE Aefstar,
Zojo] gk F=2(Backward Chaining)'1S 283}
o TruelFalseZ W31} a7t ‘unipart_for_assembly’
ol b7t ‘assv_component'| 7390l ofelg} &
el g 3 |l

FOL-BC-ASK(KB, assy _component(bar), {})
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FOL-BC-ASK(KB, assy component{condenser), {})

Hifay), by ROl & A ol clags
Lia) 7t b9 RS VIR Tre VR3H2, A
3 WIS 2L A FalseS MBHE 3524 o

&3 2ol AoE 5 2o

H{(ay), b))=True, it 3 Ia} sa b, (la}) = True
for fa,} € I(a), 1 <k<s.
H(l{a,), b,) = False, otherwise.

2479 \BEE Hiifa,), byl 28312 o,
Trues ZHe §o17E0) RBYL TSe,2 Aolsict

2 AUl (S, Plel 923 71 5 Qom Qe
ChRE A (5] = 48 se] A4 )

TSa)'= {{a, b) HUda,), b)) = True}.

a7t ‘uniPart_for_assembly’' AF, TSmipus for assmdty

£ et gt

TSwu'Parr _for“m.\rm(vl
= {(uniPart_for_assembly, assy _component)}.

4339 u|»

42 v DAl E & @Al F3E uEe
2 golZe] Pl vz}, F Bolo] He) mas
A3NA 2 oA A ElE gelEol Y vjEel
Sojof gt} o) 2 $l3) F £ojo] Moo BEH &

ol disiA EAE vl R £E oj i AA1E A
Hog A4 D37t Yok AF S0, Fig 17 Fig,
29 “uniPart_for_assembly’ St ‘assy_component’ 2|

Hole chgat 2ok

Ypl, p2 uniPavi_for_assembly(pl} < part(pl) A
part(p2) A —(hasSubPart(pl, p2)) » (Fp3
assembly(p3) A isSubPartOf(pl, p3).

Vpl, p2 assy_component(pl) ¢ part(pi) A partp2)
A —(isSubPartOfip2, pl}} A (Fp3 assy(p3} »
isSubPartOfip1, p3).

249, SEle 4.1 FAG v 9A T, T
9l Z+e 7., T8 5 £olo AoaRy S F
Slct.

T, = {part, assembly, isSubPartQf, hasSubPart}.
Ty = {part, assy, isSubPartOf}.
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302 o|Fsitt. e} vl o] slo} 914 ghupd, R
oo e FE old dizEFE AAROR
Agste] 7 ou)E LA E HYrlslelo) jict, B
AyoM e ¢elEe) 4L Aal o2 ¥ 714
& 7Pt 1) ¥xelE el 2251 ¢l 2) 89
of Zole Sl $o)5e) T oMUE ¢eYE2
e g},

A2} Ao, “assembly’St ‘assy’7} wiEe] Hef
XA 2 AANZ ‘uniPart for_assembly' 9t Gassy_
comporent Z vfBa e=d] L 4= ok ghek AR
B Aol ‘assembly’ 2 ‘assy’ 7} vl H o] ¢telo]
v, ol 5ol tafA] =& 3 Fo| H|nE AR
HEEt AAACE ZEEe A vie, AHA
7} W (iteration)® 34E Asje], Ao W) g&4A
gole] & O Fog Hwshs BEE =Y §
At}

o THAl 3: o, & DAl ¥ Bojrt P2 Quls
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