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ABSTRACT

In this paper, we propose a method to perform ontology schema alignment using LOD cloud as external
knowledge. To do so, we attempted to align the ontology schema by identifying the relationship between the
ontology classes and the instances, the relationship between the instances and the LOD resources, and the
hierarchical structure among the LOD resources. We performed one-class clustering using the predicates to find
the resources in the LOD cloud that are conceptually related to the instances of the ontology classes. We also
determined the LOD resources with the most semantic association with the classes through the similarity
calculation based on Latent Semantic Analysis (LSA). In order to prove the superiority of the proposed
framework, three ontologies were developed. Experimental results show that the identification of equivalence
relationships between ontology classes and resources and the identification of equivalence relationships between

heterogeneous ontology classes are excellent.

o AT USRI S ANEA BB 1E BT 38] A5hE ol 4:90519l41IEHUDI80014ED).
¢ First Author : Sungkyunkwan University Department of Industrial Engineering, kmh3178 @skku.edu, &§3]¢
°  Corresponding Author : Sungkyunkwan University Department of Industrial Engineering, myesohn@skku.edu, *3|<]
*  Department of Industrial Engineering, Sungkyunkwan University, dignityc@skku.edu
** 2nd R&D Institute, Agency for Defense Development, iobject@add.re.kr, 3|<]
= E 1 201911-311-0-SE, Received November 12, 2019; Revised December 24, 2019; Accepted December 24, 2019

418

www.dbpia.co.kr



=R eEay

‘__TL‘/\_E

al~El~ ¥ Linked Open Data #AF19] ¥A S 43 &

EZI 2~ 7] u]- Hol-ﬂ}j

I.M E

2T A 71l F53 der <l 71Ee
B 910 AMA} 3l A Bloju o]w]x], 1|
g, er]e g ujt]e doly & AlFshe HeErY
o] AMgAt o wslsla gk
LEEA= oAAQl TH]lelA] AREE= HlolE
55 o B3 Ffshs ol 2
dolEle] - Bhol BEY F Gk A e
2AE N felide B2 A7 3o
285 012 FEsP] S8 SR W ] &
W} £E24] A= (ontology alignment)e]|c}?. 2=
22 A" mdel  ZAX|A(cross-domain
knowledge)= W¥3}1 9= vhe] Trlgl 25724
7} EARRE A, wolel SERA 23
FHas 7k “Ex3A (equ1valence)” T “As)
| (subsumption)” & AlHsH= Z 0 F A olF) o]
o2 gjeln men, LB o] FIHel B
E= o] Bu]l REEAE she] SE =2
LTERAR A EE‘C oA 7Hﬁ‘: S 283
Az LEZAT THIE Zole} & & sleh
L=2A AY A= 27 7 2224 AE
(schema-based schema alignment)®} Q12~Elx 7|4k
2E2X] A H(instance-based schema alignment) =
FREk Al i 2E2A9] FEoT Aolsta
=2y ELEH/\‘/]' -”‘—H(property)i FHs= o]3)
7hek 7] el AL e
=27 i3kl k8] A 7 e
=3l 71 Zdlﬂi LEEA] AYES Fgch A WA
A 71 LEEAE AFAR FEE 2L glelek
WA AL ARl ERA] A
2] % ‘1’30] F3=o] glofof gkl Aot
< AFH 725 HEE A A
A 7S AT A oHA] o), T A
7S e 2EEAE e AL dAxeR
bt olel@ FAE Azs] A9, B
of  Aod®l  e4EWwE olEl  WordNeto]
Wikipedia®} 28 2E=24]9] 9| AR5 shgs] F+
SRS TALE 00 FAE ALE St
£ 7o} SaEsE Po el WordNetd 2
2] oJoiZnt o] Fol7l o] F| o] dlo]elno]20]7] Wi
o A& t”—&ﬂ v~ 2|gk-o]n]| Wikipediat tfoat
AR7L ol glol A8 Weldl= AV ot 4
o] =53] HaERt AZE] 7] il 252
A AL S8 H2 AHRE A7) oS- o157 wiE

=]

o, oﬁ
o mﬁ‘i
r—r‘
m[o

oL
flo

e

£

o)

2

K
oL,

o
¥
LA
r_}l_l

o] £EEA AHS g o AR Fgal= v
A7} gl

b4 sl miel o], 2EwA] ALl g 2
A AL o 2EEAEC] AL
(cross-domain knowledge)-2 WE3}1 glofof ghrl=
Aolek. olela Wetl s £EeA| ol 913 A2
(background knowledge) = %%EX] 7 P =
Wl A A EiHsh Qlolol Ak ]2
@ Eolel NS AP EEo 2 sk 9]
= o] w4k <l doleo]| ~ES dFsy 3=
Linked Open Data(LOD) Z&}-$-=o|t}. LOD F&}5-
=5 9 A ow A3, WordNet®] -4 1
2] A9} Wikipedia®] = AW 5 TAE T4
o s|dsk= Zlo] 7hssiet

H =go4E LOD FREs
£ 2524 27|vHE AEE 5 9l
3‘_}1;]_ xﬂo]. H]-BJ o ELEH/\_,] o]/\Eﬁ/Rg} 7 L —1_9&
A¥Ado] gl LOD Feh5-to] AR(resource) 52
e F o LoD A B A0S e £8

A Zohsk LOD A4 219] el B4 WAL

"Lo} o]& 7Hke® 2ERA| ~7|vp AHE s}
= glolck o w, Fohse] QiElss AdHew
‘l% o] ol= LOD Z=h¢-=9| #AHdS 27 93l <
o](predicate)> 83} one-class S| ~E|H-S =3
gkr}. rESE Latent Semantic Analysis(LSA) 7]Hke]
FARE AXkS F3ll Selizet 2viA dxbgde] 71
T LOD #R1E ZAAg o]k IS e Sl
2of] & 3shH, riA o s A= “Z|2~LOD
AR 2S5 QAL o E WAE THkeR SeaE
7re] AE ke Zle] 7hesl Ak

e o 3le] AR 27ellA = A
Ae] 5 ARgl 252 Al tisl drata, 3
Aol A Zade= 2 A 7Tl ds) A
gk 47dellx= ARk W el S dEsl Sl
& A AE 2o sAelxe el Al dis)
71&3slant VIR Ho R 6 ellM= AR Y kg oI
ks ARl

1. O AlL2I2

H AHol|x)= o412 B3l LOD 7|k 57 A™
el digh olel S FarAl gk Ao wolE g5
2524 A dif 25245 F N0, 0)E 71
gow, it 2=

E2Alo] S FEE 29 16 24

419

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-02 Vol.45 No.02

0,

I

1: Military Officer
[ c2: 0-9

) (=)
[

v v v

il: Richard Philipps i2: Teoman Keman i3: Hugo Banzer

0,

c4: Army Officer

[c5: General Ofﬁoer] [ cb: Field Officer ]

[ c7: General ] [cB: Lieutenant General]

[
¥ v v

i4: John Wilson i5: Myat Hein  i6: Hugo Banzer

g 1. & 252X
Fig. 1. Tlustrative ontologies
shefale. 3 A B £E2AL 0= 219) 3}

9 FE2(2,e3)F 7};1134 o] & 2+ 3709 elx¥E
25 et RHR F A o) 25824 0,

= 2709 ek FM(eT,8)F 7 T 3719
RS Zhetk 0% 0, TR S VR
H 2EEAYeE Eela o5 Tt FHa
A ol Aelapr] wtel F 2ERAY] s
7rel SAWAE APEs)7L golakA] oF

ol ofeiS Al flsl, it 2E=A19
et etz daE(TEelA i —i)Et

A7} 9= LOD AR1S 22 F o)F &8s 2=
2ZA] Fele} 7 fAle LOD ARde] EX|3HA

Apggitt. O E92=0F LOD 2R817ke] A 8AE
=R ?Jr@% a7 29 E=AISRECE WA 09
cyoll Fdhe QlA’lA(i) —ig) S5} FA7E Sl LOD
ARA(rg — 1) E WAL, o F EdE LOD9| I
= siMsled o 0F 7P fARE LOD ARISl rp & A
Wikt etz S B8 XA, S
“owl:sameAs”E &¢|(predicate 3=
23}

ol el IS AHY il Be 2EEA} I1F
o] Fefizeell dair RS F o] 8 2E5=2A
FANnE 7k FAIAE A ¥ 32 Fes

rJ

_12 m]ru

=
property) 2 &

420

0,

cl: Military Officer

@ owl:sameAs

a2l 2. 02 W22}l LOD AH47ke] 3
Fig. 2. Relationships between 02 classes and LOD
resource

a2 3. Ex3(owl:sameAs) A]H
Fig. 3. Identification of the equivalence relation (owl:sameAs)

5 740 EASK $A WA A Asfeleh. A
202, $EaA Folsh LOD A1) EATA
S Elol AR ol Fe] LERA FeR

ARAE AR 5 9, o1 F o LERA

Ho] 753l A& & 4 gk

lo
ok

Il. LOD X2} 2EZX| CIAHAE &l25!
2EZX| A7|o} B uEiI el

& 7] H3%5= LOD A1 #gslo] 54 7]
LEEA X3 ole FHaE 7k vy F
2AE 2s Zlolek o] A2 3R Saxich
1S E 252 Ze 0] ol Bl g} ofno
2 AR LOD ARS- AHghe} A= LoD )
=5 o8l Edxel oridem I
(“owl:sameAs”)7} 91 AFAE 2 Hlo] 2vtAlolr)

www.dbpia.co.kr



=i/ EEZA 9282 Y Linked Open Data AH1e] AAS &-43F 2

iz] /\7]‘:]- A=) Hol-ﬂd

B o] LERA EAske RE Fe S uiit
_oi Eilﬂzﬂoﬂ e LOD Ah-e A —?, °] LOD

= Eaﬂig %743}04 EEH’“E k] 2~7]m
HzA oz 435}, o|z]g LOD 7|4k Laiﬂ

27k ARshe S walskeb 19 49} e,
AR dmofol A, =Tl SEA 2]

ob Age] ikl 3 29 Ao’

A9 1 5% FH~ (tcij) te; e <= 252X AHHY

le;; = {lij,iiﬂ’iij?"“’iijk} (€Y

ofu SlX®IAE te;; 9} “rdfitype” o2 #A] A=
o] 9l& &= UL e 2 s E"'EHL\J(subclasses)%
$ol AR ATl 92 S 9o 1,
2} “rdf:label” 2 A= o] gl 2lE{ZH(literal) F L_i
te,; 2ol FEl S el el Bt itk
2 7o R A% kA Qlegl] dolHolct,

Target class-relevant LOD Resource Discovery Module

TF-IDF-based Weighted Resource-Predicate Matrix Generation

Resource-Predicate RP Matrix Weighted RP (WRP)
—> dimension [—% matrix generation 1
Matrix generation reduction using TF-IDF

One-class clustering and the irrelevant LOD resources filtering

Filtering the
irrelevant LOD
resources

Perform the One-
class clustering

The equivalence relation identification
amonga targetclassand LOD resources

Conceptual similarity calculation and selection between a
target class and LOD resources

Conceptual similarity
calculation using the —
matching ratio of instances

Class-like LOD resources
collection using” rdf:type”

The LSA-based equivalence relation determination

Lexical similarity calculation using
the LSA similarity and the —
equivalence relation identification

Documents generation for
target class and LOD |+
resources using " abstract”

o = R B B
ZH 9=

Fig. 4. Overall framework of ontology schema alignment
using LOD and ontology instances

} LOD A 74 2524 Az A4

31 2% ZajAe}l odnkEl LOD X ZE! 2k
o __Fdi:

A AFe] tAkel tci:_o,] o]
(i V K)2F PIA| == LOD #R81e] IA41& wAdsh

0] -—‘—gx‘ \_E

—

91 SaITh. A4k nis} o], LEEATNS g
sto] Zellg 7he %ﬂﬂﬁli 2= 7o) 77| o
el S Aol ol s ) Bt
LODE &-83k}. zv} LODE &-83p] $l3liM+=

Es—ax]sz} ‘Lopatsl 0 el Haelolel ek,
o]Z 9J3l, LOD7} &4 Emglel] Hed I el is
7k IAIE Ao 2 ndgge] gltfi= e Zal
3t Fefe] glamlEs) b LoD A<l

HHAgE F, o]F o]&sl H3 Fell~0} LOD
AS fstaA dek oll, BE
el ARl Ee] 31101 52 2-83fo] LOD 2!
< elshs AL B 7o) W} o] ujel),
HESS ) 21]°1%?+ mjAEE LoD ARo]
SPARQL el E8] S5soleln Ahaet 345
¥ Resource Description Framework(RDF) EZ|Z
A2 o3t 7] Aejgick

el 2 #z]= LOD A9 RDF EzE At
(R)) B3 FH20] wE A2RIA (i, V k)] o)
55 3-83le] Flgk 1A 2}12] RDF EB|Z #
2 ot ko] xdikich

Rlij:{ ;]JN } )

oluf, tﬁﬁ‘:— RDF EzZ]E I8l Z subject(s),
predicate(p) 2 object(0)E HUAZE Z+= IH
<s,p,0>% FAEL s,pE URIE 3o 71 4
sem o= URI ¥ elE#ES ghoew 7 &= glrk

3.1.1 TF-IDF ZE2| Weighted Resource-Predicate
Y MY
QLo Foj g 2he

o

& 3+ SPARQL Fz| A}kl
Rz te; ok 1A <3 (syntactic relation)- )
O} oJu]A 33 (semantic relation)©] ¥ Tl
94°1(homonym)‘/]— t}ejo] (polysemy) o] Egh=]o]

&= 9Jr}. o]z]g LOD AAE & fc;. 9)r NaA o
T&”‘é"] 7] ol S3E 2@} LOD 2Hzke] A
3 A AE 2 o wWalE 5 7] wstel e
o} 734 dxbAdo] U2 LOD ARS Hejslof &
o} Efs)S f1sl 54 vlole] AlellA] o]zt of

421

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-02 Vol.45 No.02

glolol= A A3 98l &85+ one-class Z]~F]
o saekna aob

() RP = A

One-class S| 2E5> A3pe PHs €
=2 283tk o]E S8, ¥ =eld= LoD AR
< Yrow) o E £ 3(term)E E(column) =
7= Resource-Predicate( RP) JH-& AH&3it) o]
RP 352 e 54 <07} 54 LOD ARl
SAsRE Al AR5 UehliE ozlMge|th ofuf,
EfE e Fold &olubE Z88 rRP FPS
A48 olf= RDF EZE A&l Fola] &ol7t
LOD A} 2] Z-X(attributes) |-+ =
(characteristics) 2 A2 Yeplls 279
(schema)®} FAE 545 713l 240]7] wiott
O RP 82 o}-g3} 2] Aejxirk

A 2] 3 Resource-Predicate (RP) 3J8 RP 34
2] 3(row)> LOD AHdS 12|37 H(column)-> %]
2 ARk RYE A #0190 At ) F 35
5 Flshs ol mp, B 4R Zerh

P11 - TP
RP=| i mp, : 3)
T™Pp1 = TPum
old,  pt= A Fole]  oFlelH

all

(pt, € PT,PT=Upy,), rp,®) 3 e} o] &
lh

=9 (1=1,2,...,m,g=1,2,...,n).

1 ifpt is ERY
= q 4 4
Piq {0 otherwise @

(2) RP 2] 21 S4

OWL 2&E24¢}= th24 LOD Fhv-=ef AlA|
== X}«J‘é% 27)ue] Aok WA 9] wEel
(schema-free) o1 2JAlg-<ll Agle] §low, o]i= RP
o] A8lE FA sh= Udle] "ok =3 RP $E
o] i 54 Eol7k 54 LoD ARslell S4sh=A
AFE Hehf= o|ZlHge]7] el Hlole] 3|44
(sparsity) A7} oF71E 4= glrk wapdo]n] Fx]df|
dlole] 344 FAIS WEsl ¢lE RP $HS o]
43 FelaEES FAE =Y A7) AHEgE=

422

oA A Sipis A AN ofelit 2

= Asl7] 98, B Eiolis AR Ao A
Aol e T 0], 5 5 )0 ghel
o) b= dole] S 2P ALl AAT 5
Yoree pastan) Al R Adeld 29

g dulel Al7feks Te ohew) 2k

=
=
Q

ar

12A RP s§Ee] e Aol i, 7 duE
of 3% 079 ¥l —é 54 wolE x3sla glA
%= LOD A9 45 Ab=gi

2HA o5 BE %Oioﬂ isle] ARERE F, EolE
¥33HA] o= LOD A o] s =Eghk(A
%).

n.om

ZZI{{ 0} {rp, } )

qlll

avergpp =

3 wE A EHoﬂ A (5)9] Bt 7
Qulelo] £ 09 HEE v} nvlw A3}
kel vl «0’2] ¥lxr} 2 Aule]s AP ake] =
Zol® Fdsla RPA AARY o] AL F
S g HA G W RP = ohet Re] &

oﬂm

rlo

RONF)

m

RP,_RP, E\{{o}m{rp,q}}|>averggp) ©)

Al (6 ol g8l Arake A3 EAlo] A4k Pke
SPsls el s A7 skl ohea) o] Asle]
2~

HE
&% RP AEE ®EF 4 ok

(3) TE-IDF= ©]43 715 RP 82 AA

=45 RP 3489 =55 53 RP 4Ee 34
A EAe} dHlole] sl wAlE slAdskdck v
RP 338 Ai= Ol?ﬂ‘ﬂ Fo)7] ulitel] A <o
2 %‘—"Et HPC’ﬂﬂCﬂ 17 gtk 131‘/} <olof mz}

www.dbpia.co.kr



=i/ EEZA 9282 Y Linked Open Data AH1e] AAS &-43F 2

E27) 2710 4 Y

o

olglgt  Eolo] EA, & w09 AHHE
(informativeness)= Z&{3l= Zlo] o3} B =7
M= gole] HRrES T3] ¢3)] TF-IDF A5
£ VA2 24tk pr,°) TEIDF 4w, )= o
=3 7o) AREHrh

w, = [1og(£(pt,)) > og

olul, f(pt,) & 2= LOD Aol ohgt pt, o] &3
Hizolr}y gk HAKbias)S I3l 95| qu__
Min-Max A D8-S =3)ssic)

A (8)% Zgale] BE goll diF) w, & A
o] ZHe N4 = WE] W= |w w, - w,,] =
Agle], o] WlE]= %olo] AN FQ v} uled® sl
RP 3J2 (Weighted Resource-Predicate, WRP)-<

EEshe dl 83 9)).

o :“’"

N

WRP=RP x WT ©)

i

3.1.2 tcijgf 9_14_'.:|’o'|0| <2 LOD X ZH

LOD #4129 Fel=le WRP 2L 19 ol
= 383} one-class clusterlng*“ F3) dAIgk
3, le%oﬂ/q A AL glor) oujAal
Eaolelofut tejoe}l 22 LOD At
A& A RZUETH AAE 5 qlck

¥ 1ol 4]= One-class information ball (OC-I)
A 78] 383} one-class E’“Eﬂ/\ﬁ‘ﬂ HHS A8
ahodr] }[5] 5}‘/}/] ez 259§ dg S
E]2] 73 A (boundary) Hell #3}X] e

AgHdo] gl

O

Input WRP, Ry
Output Ry

Forallrin Ry:
append
ce——r

s=[L,n]
Forallk, &
K opt » Lope =argmin(cost(c[k] , s[1]))
(3

Capt - [kapt ]
Sopt = S[lqpt]

}’aij = filtering (Rij: Capt ’ Sapt)
Return Ry

O 0 9 AN W W

37 5. adAde] ¢l LoD A FEE gaEE
Fig. b. Algorithm for filtering of irrelevant LOD
resources

o

2% oA Aekgel gl AR R T, of
RAA AASI] R % 534 o) F ghe)

= z3shd a7 59 2k

o

UIN

3.2 tc; 2t LOD Ajizt oo S|z Ay
o] HEL te; o VIS fAlRE LOD A}<1°]
Sikall Rij,(RlU,ERW7Vl)’% o]-8-3l, tcijg’}‘ 2]
A Ex]2Ael] 9)i= LOD AR1-S APHsla o] 5 7ke]
“owl:sameAs” ¥AS Wr] 98 F3gck 22t
LODA glAA el gHA|9l /g Eale) H]OE]_?} I3} B
3oz <l °l 7kl IAE AA nk7 s}
.ol Oiﬂﬁw 8}71 Skl
e Hc}ﬂ S Agkeih

o}

3.2.1 tc,.2t THQl tH-?—|7P FAFSt LOD At A
tc,; 2] e EB 4= 9)3= LOD A4S Ho} o]
= 7k A -rr/\]-/‘é(conceptual similarity)S 37}
slal g - o2 7 AR LOD Akl AlEigic)

(1) “rdf:type” ¥7A5 &8 LOD #41 &5

LOD 2304 RY &) £o] “rdfitype” TAIS
g8slo] LOD A Fof LE229] Feljg} 7S
¢S $YF 5 gl LoD ARIES 2wk RY
o} “rdfitype”] FAS SHg3lo] HEARE oA} Fel
(pseudo-class)®ll 3]wsl= LOD #H1¢] A3k )-8
3} 7Eo] Ae|ghel.

A 4 oA} S 7]1%5& ks LOD A A’
(CR) R ¢} “rdfitype” FAE Eaf ¥l 252
A Feljz=o} 3ro] 449l S vl LoD
5] AgewA A (10)7 z2o] wd=ch

CR= {CT‘LCT'Q‘ ST } (10)

olel, cr, & rilA S} Fels 715
Ape] URI®]ch,

() tc;°F LOD AFdzEe] vllel Wigle] A A=
CR®| 4= RV o 43 7" LOD XM—E”
Bl “rdfitype” IAIE E-43le] A7) wel, C
o] RE 1250] RV 9 A AAE hEdhy v
A3 5 gick = CR 9 A= te;oF A Ak
o] §1e 4% 9t} tEAS st 6}71 S13H te; 2k

423

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-02 Vol.45 No.02

CR®| R 125 7ke] A fAke 37k 5l
R AR dEehe or,& AR olwl, 1,9
er, A AR ConSiny = A (113} 2Fo] Ab

- RYNIR,
COTLS]’ITL;'] - W (11)

olul, IR > cr, & object, “rdfitype”= &EolZ 2zt
= LOD AHE9 URIE U4 zh= Aol

A (11D)E o]g8l BE roll g DoSim, 3 o1&
2] gk DoSzmM, g = Ak <
DoSim .., < DoSim, <l cr,& 4402 Zk= LOD
A4 #g CRY(CR”= {crl Jryse e 07,’-"})%L
3)=31).

o B B S

3.3 tc;; 2t OR|IH22 ARG LOD Atzle] &

CR™ = te; ok 7N 0= AR LOD ARt
oz} o]] 4H4] 7N\ (subsumption relation)o] AN
T dek o2’ ARG S-S A AANA A
%, o137 A (lexical similarity)S -85},

(1) tc;°F LOD 7o) 54 4 A

22229 ZFj2} LOD ARl o]E2] Ao
1} oln] & Ae 3= 4 (annotation) | £ itk F
Qo] T A2l o= “rdf:comment”¢} “dbo:abstract”
ot} & =elA = olEl3 FHER Y EAE
283 e, 9 CR™9] o131 fAke st &
th o] A= vkt o] A ejEin)h

A 5 te,; B CR7Y FAARID) te;; LOR”
3} rdf: comment” =2 “dbo:abstract”] TAE El
AA=e] 9l FAL 8l A FA)E9 A

g o) o] Fch
D= {dw,dl,d‘z,.,qdr,.,} (12)

@) te, = LOD A418] o134 FAbE 4%

HA9] FAES Axlsl] 98, dub E4(plain
text) S B3 o7 x2|d = glE HPHES] Latent
Semantic Analysis(LSA)S 283} LSA otwrz]

Eo 83 Dol EFH T4 AL F2 T,
te, 5 CR™ 9 ol oiat 2A1] SAES AHEw

424

o ZAR AR e AR ARE Sk
o5 A3 F, $5 LOD AH1e] URLS} te; 7H]
%i]{m% /ﬁ“ﬂ )1 "owl:sameAs” predlcatea %o
ZAAA12 £33 4= 9)= RDF EB|Z

Ele] EEA] EAlSHs BE g
Ao 2 FX|FAll 3= LOD A& 22 ¥, LOD
ZRAE o] 83 o]Fe] LEZAIZFS] T Zdse
s sle] FYAE k] A7)0 APES

b,

o] el «ﬂoﬂ 2ohslo] sl
B =rle) A4S 48 vl S NATO 7o)
A AL AFAAS BeiE 350) LE2AS /)
gk, 3745k A A Ak wel
TF279) Aole} AR AHERE o7 SRellA] A

Military Officer

Army Officer

] [ ¥
[General Officer ] [ Field Officer } [Commissioned Ofﬁoer]

] v v
[ Colonel ] [ Lieutenant Colonel ] [ Major ]

J% 6. 0,9 #& &=~
Fig. 6. Partial ontology of O,

AT AF 2E22AO, 0,, 0y 8°F
Table 1. Summary of three kinds of army rank ontologies

O 0, oA
Nation u.s. Korea NATO
Num. of classes 16 16 12
Num. of intances 237 284 215
depth 3 3 3
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Table 2. Comparison among the ranks in three ontologies

O, O, G
Captain o4 OF-2
Colonel o= OF-5
Lieutenant General =% OF-8
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Table 3. Comparison of equivalence relation between
ontologies

0,-0, 0,- 0y ;-0
Num. of equivalence
identified by domain 15 10 10
experts
Correct relation 13 9 8
Empty relation 2 1 2
V. o o

LET2] AHY AF= 34 270} 7)EE L8222
A3} Qlawls 7uE 2E2A] P2 BREvh &~
7|v} 7k L£E2A] A= o]3] 7k 2 s)ut
LE2A AYo] grt. LEEA] AY AT Zu|d=
COMAS®} 7 ~7|n} 7MF 2E22] Y 57} F
= o] fi”. ey 27v) 7k 2EwA] A b
e 27)uh 0] ARRE o] AHHs| wiE
off 2EEA FE7} AolEAY Fale}t A9 H|
ol&o] T} 7% HHE Y3k Ao Algk o).
olggt FAE FH3] A A=Elx 7HE 2=
2A] A7 S IUTE A= ve 7 2884
7} TRk olE awlal] EIAE o] 43 2
E22 Ay apgo|cf¥ quTe} e 9l aEl )HE
2E2R] AP QI AL 7k EX|FAT} AP
A= o] glofof k= AARAL wiEsorglc). 1
H} Qe aBe] Holdo] 2EZAMEZ vl A

425

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-02 Vol.45 No.02

ol37] wiitel| o] AAEZS WA= Ao v
ofgit}h. Qofsh, ~7|vt 7N 2EEA] HH} s
A 7ul 2524 AHHa} 7ho] el AdE 94
(EL;q]/\ _L./H cdilzd/\) ] } z%eﬂ HL 401]{4 z‘ﬂ-
A7} slek O]Eﬂ AE FHA LE2A] Wil
Aol _‘OJ__/]\J], o}b] 9,]_"3_ z]/ﬂél i]—_Q.i‘l- E;(] 26]
4 A7t A o AL 28R 2ER
2 LAY o 2EEAE A o Al A
Az 7, o5 7MkeR - 2EEA] WS AT
t}. WikiMatch= Wikipedia & 94—"'1— A|alo 2 Alg-a)
AR HE dofR wheeldl 2EEAE k] AEE
ST AMLL WordNetS- 9] 2|4 02 ALg-
& 2E2A AHs sl el Ay =
Eﬂ_._(Random Forest) 7% 252X AHo|| =&
A7) s =,

L 04—?94 3= LOD AR1E 2hgsle] 1 vfe]
220 E3FE]o] 9l FAAELRY] Qv 54
ﬂ?#l~ Zh= otk o] & flal vt 22 Al 714
AR AR ZE=2E Algkekd T:‘r. 1A of] 4]
= =4 FHnd v rg) oujH o g frAlgh
LOD RS Asin 25iA o4 = ““é% LOD #}
AES olgdl Fulznel ouiHoRr  FXIHA
(“owl:sameAs”) & ARAS zHer) w9 oAl =
Ble] LERA] EAlsls BE eSS diit
i Ez]mmloﬂ %)= LOD ARdE 2k o] LOD A}
S AR o|Fe] 2ERA | FAIAE 2
;/H = H]—7:]75}.0:1 EL;:/H_/:___ 711—9/] iy]u} Xé?é—%

e,
Nl

alt

-‘{J il
e o
£ied
l"_u..L

T7h 2ERA 27|k A Ayl 7]edgk vt
1—4.&31]. 7Lr4_ 7451]], ‘_Eix] X—laﬂoﬂ Q93 _;jli]—
& LODE7¥] 353ko =] 252 AR o
et A, 2E=AR] J&ﬂl% SRR
2 A@sh= Zlo] o2t LOD Sehr=g 7tz &
83t AdH o= AR wlitel A=E 2ERA
7} 4 o 83k F7PHel WA e sl -
w2 ol Al 71948siet v e R, LoD}
o ARE SEEAPE 7R R 7]l ARE &
E2A9} felshA 3 5 ole e aE Al
ohgh A% wig- efmisle ook
QT AR A7) S v 2L AT
& F7PeR 5T Aolck A4, LOD2] el
upet 2ERA| Ade Aapt 2 JEb] wstel,

>
01-’_l>‘ |

mlo

426

olz{gt A& ¥sl] 918k LOD Al 2 LOD Uil
Aol FATA A AL AT Aolvk A, F
2]2~He FAelA g5 B]E 3(cost function)
2 A eF(global search) WS- RDF9] dlo]g] &
4w el 2 Adste] Fel2ERe] e 3
AR Ik, AR, o134 FAEE AEE o
/HU]—o] 0}143]. °Jl C.ﬁ- EE %7].7(4i 35]"9‘3]'.5
word embedding¥} #--& vPHE Hg3ko g 227
A AHFe] AL gake- 33 2 A2 kA 7]

o=

_4

s

References

[1] M. H. Khan, S. Jan, I. Khan, and I. A. Shah,
“Evaluation of linguistic similarity measurement
techniques for ontology alignment,” in IEEE
2015 Int. Conf. Emerging Technol. (ICET), pp.
1-6, Peshawar, Pakistan, Dec. 2015.

[2] M. Li, D. Wang, X. Du, and S. Wang,
“Ontology construction for semantic web: A
role-based collaborative development method,”
in Asia-Pacific Web Conf. Springer, pp.
609-619, Shanghai, China, Mar. 2005.

[31 J. Han, H. Jung, and D.-K. Baik, “Discrete
cuckoo search based ontology alignment
algorithm,” in Proc. KIPS Conf., pp. 664-667,
2014.

[4] I G. Husein, S. Akbar, and F. N. Azizah,
“Review of ontology matching with background
knowledge,” in ICoDSE, pp. 1-6, Denpasar,
Indonesia, Oct. 2016.

[51 G. Gupta and J. Ghosh, “Robust one-class
clustering using hybrid global and local search,”
in Proc. 22nd Int. Conf. Mach. Learning, ACM,
pp. 273-280, Bonn, Germany, Aug. 2005.

[6] J. Kim, J. Kong, D. Park, and M. Sohn,
“Predicate  clustering-based  entity-centered
graph pattern recognition for query extension on
the LOD,” in Int. Conf. Innovative Mob. and
Internet  Serv. in  Ubiquitous Computing,
Springer, pp. 159-170, Matsue, Japan, Jul. 2018.

[71 H.-H. Do and E. Rahm, “COMA: a system for
flexible combination of schema matching
approaches,” in Proc. 28th Int. Conf. Very
Large Data Bases, pp. 610-621, Hong Kong

www.dbpia.co.kr



v/ 2E2A 2’2 ¥ Linked Open Data AH19] A5 243 2524 27]7F AL Wy

SAR, China, Aug. 2002.

[81 N. Zong, S. Nam, J-H. Eom, J. Ahn, H. Joe,
and H-G. Kim, “Aligning ontologies with
subsumption and equivalence relations in linked
data,” Knowledge-Based Syst., vol. 76, pp. 30-
41, Nov. 2015.

[91 S. Hertling and H. Paulheim, “WikiMatch:
Using wikipedia for ontology matching,”
Ontology Matching, vol. 946, 2012.

[10] D. Faria, C. Pesquita, E. Santos, M. Palmonari,
I. F. Cruz, and F. M. Couto, “The
agreementmakerlight ontology

system,” in OTM Confederated Int. Conf. “On

the Move to Meaningful Internet Systems,”

matching

Springer, pp. 527-541, Graz, Austria, Sep.
2013.

[11] J. Li and H. Zha, “Two-way poisson mixture
models for simultaneous document classification
and word clustering,” Computational Statistics
& Data Analysis, vol. 50, no. 1, pp. 163-180,
2006.

[12] T. Hofmann, “Probabilistic latent semantic
analysis,” in Proc. Fifteenth Conf. Uncertainty
in Artificial Intelligence, pp. 289-296, Stockholm,
Sweden, Jul. 1999.

[13] I. Nkisi-Orji, N. Wiratunga, S. Massie, K-Y.
Hui, and R. Heaven, “Ontology alignment
based on word embedding and random forest
classification,” Joint Eur. Conf. Mach. Learning
and Knowledge Discovery in Databases,
Springer, pp. 557-572, Dublin, Ireland, Sep.
2018.

o

ol & (Minhwan Kim)

2019 2% At 4]
2El7dd gy} &4

20199 39~ : AaolE
oL Akt AulEstaA

L <aReh Aude, pER

. o

24 & 2 (Jongmo Kim)
20143 29 AgrEEln A

23t 2

Z], LOD, Web-of-Things

£ 0] Of (Mye Sohn)

19851 29 : Aot At
a3t =4

19881 24 : gEFEly|e]
Abedgstal Aab

2002 8Y : gHEFEly|ed
733zt =4

199813 34~2004'3 24 : 3=+
kel Al

20041 39~&A): ArddEta Akl wg

<AlEel AEsl, 2E=2x], 10T, 7|AIshs,
SNS A

[ORCID:0000-0002-1951-3493]

=
=l
Ol

(Gyudong Park)

H3e) 24

19961 24 Susta
gk} Al

2014 2% Fjuistw FHF

el ¥
‘\ S /’/. E]-g3ha} uhat
' 199611 3U~&A) : et
T2 1)
<A Hol c4l, 73}, SRR, vEH=

R

421

www.dbpia.co.kr



	온톨로지 인스턴스 및 Linked Open Data 자원의 관계를 활용한 온톨로지 스키마 정렬 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 예제 시나리오
	Ⅲ. LOD 자원과 온톨로지 인스턴스를 활용한 온톨로지 스키마 정렬 프레임워크
	Ⅳ. 실험 및 성능평가
	Ⅴ. 관련 연구
	Ⅵ. 결론 및 추후 연구
	References


