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Abstract

Researches are working on integration of ontology in order to reuse the constructed ontologies. And lots of tools for
ontology integration have been developed and used. However conventional methods and tools have following shortages:
they cannot integrate more than three ontologies at once, and numbers of people cannot work together for ontology
integration with the tools. In this paper, we propose an ontology integration process (OntolntegProcess) by using
MetaOntology[l]. And we develop an ontology integration system (OntolS?) based on the process. We show the
effectiveness of the proposed process and system through experimental results obtained from ontology integration.
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Table 3. Operators for MetaOntology integration

(a)object symbols

O : MetaOntology
F : Element of MetaOntology
C : MetaClass
¢%: Domain MetaClass
C": Range MetaClass
P MetaProperty
R MetaRelation
I . Information of element
{2 © Equation

(b)indication symbols

¢ : Object

Ip * Specific information

@y’ Mixed object

@yt Merged object

QN: n-th ohject

Q' Result object of operation

(c)sets of each object

Q={0E}
O={F}
E={C PR}
c={1I.}
P={I}
= {(OdyR Cr)w’]f}
I={ Name, Label, Definition, etc. }
(d)operators
B2 By = copy(Ey) —,

A O =add(O, E)
£ B =edit(E 1)
E' =edit(F)
O’ =edit(O,E)
24 1 O’ =remove (O, E)
A E=choice(UEk) or
E=choice (Ep B, n)

=repeaty_,(§2,)

AR (UEk
k—1

+ MetaClass®] ¥71¢ ARy} oh&

Cyr = 6d7t(CM7 c,)
Oy = add( Ou Cyy )

L
: 2o

CMzchoice(CXI,-“ ) CXn)v ([C‘X‘
[Q1 =ch0ice([ . [sz"” ’[C.\;)
[CM edzt( C\[)

Cy = edit(CM’ [C,u/)

Oy = add( Oy, Cyf )

s [C\)

HE2EZRl0] 7IEtE REZXL &

%

(ii) MetaClass®] g

(QMIv Chpr s Q.l,)ﬁSepamte(C‘X) )

¢ tlo] o] MetaClass2 2 o] Ez A4

n
}Dl Oy = repeat2=1<copy( Cx) k)
n

() Cy, = repeaty_y(edit( Cy))

O, = repeat}_ 1(add( O CM))

(iii) MetaPropertye] ®3g
C &= A[erge(CXl, Cyp s CXZ.) (3)
MetaProperty( P )9 342 MetaClass(C) 9] # gt}
A3 2ot
(iv) MetaProperty2] #2]

(CMa Cogro s C}.ll)ﬁSepamte(CX) (4)

MetaProperty(P) 2] #8374 MetaClass( )2 &2 7}
g 2t

{(iv) MetaRelation®] ¥
Ry = ]\/[erge(RXl,RXz, ’RXJ (5)

¢ 59 e MetaRelation H3F
HX=choice(RXl,RX2,--- ’HXI)

([Q; = =[C§") and ([Ry, = ZIPX")
and (IC};‘ = ZJC;")

Ryp= copy(Ry)
(CA‘;E Oy PyE Oy Oy 01»1)
and (ICX; =l Lo, = Ip Ly = 0}‘)
Oy = add( Oy, Ry)
& U}E o] MetaRelation B3
RX—chozce(RXl,RXz, - RX")

(104. PO ;é[c)[(,u) an ([P‘ o = | )
and (]T FIRET ¢]T)

1

Cye= Merge(C’X ) CX y C’X )
Py Merge( X)
Cus Merge(C'Xl, CX2,-~ ) CX“>
By= COPZ/(RX)
Ry =eidt(R,)

(CA(;E Oy PrrS Oy, S OM)

and <IC1§ :[C)((K’IM [Px’104 Q\)
Oy = add( O Ty )

(v) MetaRelation?] £z
(RMl,RMZ,m Ry )<:Sepamte (Ry) 6)
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® domain class, property, range class®] &2

(C,{%a Chs s C£)<:Sepamte(0)‘(l)
(C;l, Cx, s CAEI)'{:Sepamte(C})
(PXI’PX[" ,PX")ﬁSepamte(PX)

leM“ = repeaty _ 1(copy(RX) k)

M RMC, = repeatz=1(edit(RMk))
k=1
Oy = repeatzzl(add( OM’RM))
44 HEI2EEX 8 FH &7
44170148 F=H
238 slsAdol 9= Mde FRE AN
Ze e AP
DEY Fee Md AN
714 ™ (concept name)°] LS F
ule] Add shsAdol ETh E}E}H
< AAgrh
Y oulef s AA
SEZA FEA w2 gnle Ee 37]%‘ ,
g2 g9 dojolx|vt e uz ARG-H= £ g
Hoz ALgErE @k wEhd o _Eixmvu &
d BAS Wordnet[1119] ‘synset’ & 7|92 F9 /g
< AA
(3)°Fo] wiZH
MEHE 278 of ditxe= ‘%koi%‘ Bol /‘P%?‘&E‘r. o]
d Ag Eol
B?E g
o MdHEE oF

(DFA+ Fele A

n°i‘
é
3o
2
a
dlo

9
i
&
QL
)
Jo
>
H
e
ol
>
2]
oo
ol
0

By
o
|

N

_\;
N
ali

1%

= ot

m\m

HU ol
¥o,

oo

i)

)

=

=3
© ok
=3

N

o~

1o

do

442 el M-t A FH

E3 gl EHﬁP k9l A3 (super concept) FEE AA]
ek A9 AE FRE AAE) 8 o 22 AE T
A TS Yt AME gk
(1)FA o} 14

o] spdmo el FAols Ejfgole] wpxjup FFof
=gt = {by, in, on, of, from, for, with, about}®l #
A2 FEHE Bgol: HAAAL & fo7t FAoTt
H}

el) A_B — B(EAol)

of)) network_cireuit — circuit(F4o)
2)5d F4ol 13

Ze FA0Z JHE BdRog &Ao] gk hAe
=8

&) A_B_C is—a B_.C(Z4D

o)) active_antenna_array is-a antenna_array (54 °1)

do] L thEx|q ddolg FAolrt Z2rkd HA40]
AR} ol M ‘C'eh D'E g digelrt ¢
7 g-olt}.

e 0

o gfr

offt
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) A_B_C(tH¥oia_b_c) is—a B_D(Hefb_e)

o)) personal_digital_assistant(Z§¢!l Fol xR 7))
is—a terminal(GHZ7))
(3)F Ao} BA o8 73

o], F §o e th2y Ade ourt 22 B
Wordnet?] ‘synset' 2 Z=2dch

o) software, program, listinge 22 FHA= dd

B AgoxE AA £EZEAE OntolntegProcess$}
OntolSE ol&3le] 53st= HAS 44 L o1& 95 &
E2A 7% 2FdA AEHez 7H4 ix}

(0,0,0)8 &89 28 112 7
£249 A3F Hold, /B AR %*3“394 ]
dre] A chet e 4 - 8 Aol DB TR
A,

television

isMethodOf \ @ @

(@eZ22 1(0) (eERA 20,

television
subclass

digital _television

liquid_crystal_display_television Iasma_display_panel televisior

(©EERA 3(0,)
2E2R 9 o

Fig. 11. Examples of the source ontologies
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L Pyl 1)2
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a2 12, HEREZA] 84 B o
Fig. 12. Examples of MetaOntology element integration
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“MetaRelation "¢ A2 £330tk 298 12& Uﬂ
El2E2X] 249 W3y 28 A4S B2t 12a)%
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‘o, a3 7H“‘ ‘' ME B -JUIZ“’E FYatA T
xZ717 & A9 WA “MetaClass HE"S sast4 g
‘Ae AE BE Atk gy #*é ‘pU'H £ p2'7t
ouirg oz FA3h} izt oh2 4-E, “MetaProperty H
¥'e Fdslel £4 PE Aoty =3, ‘plab) 9
‘p2(a’,0')'e BAE  “MetaRelation t‘“’”’a 85t
‘P(A,B)’9 AL 243 28 120b)s 22X 849
w2 A4S Btk S, Ad 4’y gurt 2ERA] A
wel 5 e Ador 2y 7bsst A4S, 9UA “MetaClass
2272 5k g ‘@’ ‘oE Atk 28a £4

HEIREZ X[ 7|BHE 2EEX(2 S

il

‘P ES “MetaProperty #2"8 Faf3sle ‘pl’'s p2'E A
ozt ‘P(A,B) ¢ ‘P(A,C) #AE “MetaRelation £2]”
2 Sste]l QA HAdE MEdy 402 ‘pl(a,B)'<
‘p2(a, C) #AE 4

E 4= 19 129 £HE 22 SE2A(0,0,0,)8 E
et B3 LEZX(0,)& FEIE FAE Btk o
d 132 &2 2EEAE FFSE A A OntolSalA A
ke ‘222 53 2 29 Abgx EE nelvh
a9 13(a)E DTV’ #4148 7Hdel “digital_ TV(0,),
“DTV(Q,)", “digital_television(Q,)"& FH8te= 21& &
otk 28z 28 13(b)= “digital_television” ] ‘3] 7l

Yoz “television( )", “television((y)”, “TV(O,)"E F
M3l AL 2 4 9

¥ 4 Ageszx 53 4at
Table 4. Procedures for MetaOntology integration
(a)MetaClass =3

Mixed MetaOntology

Operator

Integrated MetaOntology

television( O,), TV((,), television( Oy)

Merge

television( Oy, )

digital_"TV(O,), DTV(0,), digital_television( 0;) Merge | digital_television( O,,)
cable_TV(O,) Merge | cable_television( Oy, )
HDTV(G,) Merge | high-definition_television( O,,)
LCD_TV(0,), liquid_crystal_display_television( Oy) Merge | liquid_crystal_display_television( O,;)
PDP_TV(0,), plasma_display_panel_television( () Merge |plasma_display_panel_television( O, )
MPEG(O)) Separate | MPEG_method( O, ), MPEG_group( O,,)
(b)MetaProperty &%

Mixed MetaOntology Operator Integrated MetaOntology
isSubclassOf( 0,), is—a( O,), subclass(O;) Merge |isSubclassOf( O,,)
isMethodO£( G,) Merge |isMethodOf( Oy, )

(¢c)MetaRelation £3t

Mixed MetaOntology Operator Integrated MetaOntology
isSubclassOf(digital_TV, television)( O,)
is—a(DTV, TV)X(O,) Merge |isSubclassOf(digital_television,television)( Oy, )

subclass(digital_television, television)( 0y)

isSubclassOf(cable_TV television)( O;) Merge | isSubclassOf(cable_television,television)( O, )
is—a(HDTV, TVI(O,) Merge |is—a(high-definition_television,television)( O, )
1s—a(LCD_.T\./,DTV)(02)‘ .. isSubclassOf(liquid_crystal_display_television,
subclass(liquid_crystal_display_television, Merge digital_television)(O,,)
digital_television)( () B M
1s—a(PDP__TV,DTY)(O2) .. 1sSubclassOf(plasma_display_panel_television,
subclass(plasma_display_panel_television, Merge digital_television)( O, )
digital_television)( O;) - M
isMethodOf(MPEG,digital_TV)(O,) Separate | isMethodOf(MPEG_method digital_television O, )
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