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Abstract

Researchers and scientists spend huge amount of time in analyzing the previous studies and
their results. In order to timely take the advantageous position, they usually analyze various
resources such as paper, patents, and Web documents on recent research issues to preoccupy
newly emerging technologies. However, it is difficult to select invest-worthy research fields out
of huge corpus by using the traditional information search based on keywords and bibliographic
information. In this paper, we propose a method for efficient creation, storage, and utilization of
semantically relevant information among technologies, products and research agents extracted
from ‘big data’ by using text mining. In order to implement the proposed method, we designed
an ontology that creates technological knowledge for semantic web environment based on the
relationships extracted by text mining techniques. The ontology was utilized for InSciTe
Adaptive, a R&D trends analysis and forecast service which supports the search for the relevant
technological knowledge.
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4B& &&sto] LE2A 27nkE A& o S .
_ <owl:ObjectProperty rdf:about="#launch">
zokoﬂth o] LEZAE 7|HHOR o] AA| QB <rdfs:domain  rafi:resource="#Organization”/>
B - = <rdfsirange rdf:resource="#Technology”/>
& AAste] 7le A AR AAE FEsHE 2ol <Jowl:ObjectProperty>
sl 71&stat s <owl:ObjectProperty rdf:about="#succeedingTech”>
<rdfs:domain rdf:resource="#Technology"/>
<rdfsirange rdf:resource="#Technology"/>
<rdfs:subPropertyOf rdf:resource="#competeTech”/>
[ Arice2 | hmum <Jowt:ObjectProperty>
’ S — <owl:ObjectProperty rdf:about="#own">
““T““”D“’W <rdfs:domain raf:resource="#Organization"/>
« <rdfsirange rdf:resource="#Technology”/>
Reduce _/ demertary e megtary <Jowl:ObjectProperty>
WebAmc\e 4 <owl:ObjectProperty rdf:about="#hasTechnology”>
.sm:omam ﬂstmmy <rdfs:domain rdf:resource="#Document"/>
‘W <rdfs:range rdf:resource="#Technology”/>
WebA“‘c‘ez <Jowl:ObjectProperty>
Service, SaaS
hastdu:l
sell /q hasProduct ATech <owl:Class rdf:about="#Technology”/>
- \k@spmm I docs google <owlClass rdf-about="#Product’/>
-com <owlClass rdf:about="#Organization"/>
ebArticle.
m m <owlClass rdf:about="#Corporation”>
<rdfs:subClassOf rdf:resource="#QOrganization"/>
13 5. 'Cloud Computing' QIAEIAQ} tEl Ea|Z0| SJowtClass>
am E3 <owl:Class  rdf:about="#Institution">
= H2HA <rdfs:subClassOf rdf:resource="#Organization"/>
<Jowt:Class>
..... (E2h
E 2. 71& XA 442 95t 282X
(B2
<owl:ObjectProperty rdf:about="#competeTech"> A
<rdf:type rdf:resource="&owl:SymmetricProperty”/> 4, 7 IE II*—! %Eixl ?_IﬁEn_'iﬁ Ao“"o.I
<rdfsirange rdf:resource="#Technology"/>
<rdfs:domain rdf:resource="#Technology"/> o ~
<Jowl:ObjectProperty> 7lE A FEI Yo RE AAHE =8 57,
<owl:ObjectProperty rdf:about="#consist"> %JJ X}%% —)F@ iﬂ":} O] "FZS%‘ 'Ev“iﬂ X}-ﬂiﬂ Lao' > [E
<rdfs:domain rdf:resource="#Technology"/> N -
<rdfsirange  raf:resource="#Product’/> 3ol g1e = Q.
<owlinverseOf rdf:resource="#usedFor"/>
<Jowl:ObjectProperty>
<owl:ObjectProperty rdf:about="#elementary”> ®3.7 I_% XA =& Hdez sust mebyis 28 Xt
<raf:type rdf:resource="8owl;TransitiveProperty”/> SEH(2001E~201248E)
<rdfsirange rdf:resource="#Technology"/>
<rdfs:domain rdf:resource="#Technology"/> ~7| Hof PIES
</owt:ObjectProperty> TE = =l
o K 5,261,949
<owl:ObjectProperty rdf:about="#develop"> oo
<rdfs:domain rdf:resource="#Organization"/> == 8,135,432
<rdfsrrange rdf:resource="#Technology"/> E3 7,444,046
<rdfs:subPropertyOf raf:resource="#own"/> —
</ow:ObjectProperty> Z A 20,841,427
<owi:ObjectProperty rdf:about="#isADomain">
<rdf:type rdf:resource="&owl; TransitiveProperty”/> o . -
<rdfsirange rdf:resource="#Technology”/> A AP A EiE =57 53] dolHe AS
<rdfs:domain rdf:resource="#Technology"/> ~ _ ~ S s
<Jowl-ObjectProperty> I} 22 A 71E MAE AStL BAE 25 T
<owl:ObjectProperty rdf:about="#isATech"> AL AX A A Q1] AL B Fa, 9o
<rdfs:domain rdf:resource="#Product’/> u e g = e .
<rdfsirange rdf:resource="#Technology"/> T’—Jﬁh 71& WA R ?lé}’ ARAZIRE 71 AHA] ?_]/i},
<Jowl:ObjectProperty> - = -
fontOnectPropery A7 7% A A4 5o) & 50AE AR, A
=20 = Az 1= =S| 220 -3}
3 http://protege.stanford.edu 'T‘g’] %74]\__ \:]_ ‘]ﬂ ‘—\;]__—74], %LT': R} Tﬂ:ﬁ], goi g
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Technology 316,143 oF2 915 B 55 18] FoIA A4, BF wAl
Product 40,976 - - - - R
Person 6,746,620 3 7 e AFE 2R odE A HE F
insiitution 11,884 & oA WA a4 27k FEENSS O 5
University 15,076
- 0] 1:]_
Corporation 398,472 M.
Paterd 1424046 olg Ade EIE dlolEE AwE A4 Aga
Article 8,135,432
Web Article 5,261,949 | AA S =d AFAZ= Native 7]9He] AJalE] AH]
pubteation 150 22 Ze|919) %) SEMONS A3l eH20] E2)F A
on
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B 5 F2 QAHASO| At UAE LEINE X £Mo ZRet Ax FEE ELE U
(T:Technology, P:Product, O-OrganlzatlonQI Qkxh)
ObjectProperty Domain |Range| SA e ObjectProperty Domain | Range | §4 Pabs
2= isADomain T T 67,033 B launch 0 T 7,204
a4 competeTech T T | Symm | 19,802 | E313S | patentTech 0 T 10
& succeedingTech T T Symm 129 A ownProduct 0 P 319,798
CHA| substitutedForTech T T 876 Atg useProduct o] P 8,049
[Ae elementary T T 95,554 oy sell O P 4,770
3 similarTech T T | Symm | 30,496 Elx: announce o] P 10,318
=58 isATech P T 374,048 At produce 0] P 320,575
A consistTech P T 78,710 a4 competeOrg 0 O |Symm 40,259
QA consistProduct T T 8,259 55 isSimilarOrg 0 (0] Symm 40,259
sz partOf P P 37,387 EE collaborate o] O |Symm 11,082
3y competeProduct P P | Symm | 72,294 | HHCIE | competeByLaw o] O |Symm 1,776
5 similarProduct P P | Symm | 72,294 | HEHAS sue o] 0 930
54 succeedingProduct P P 121 EXt invest 0 o] 451
x|l | substitutedForProduct P P 31 ol takeover 0 o] 10,016
2 own 0 T 241,932 ki hasCustomer 0 0 7,113
N useTech 0 T 19,481 A found 0 o] 295
W develop 0] T 3,553 Het supplement o] O |Symm 13,832
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H 6. SPARQL Z2|0f ol
(a)

PREFIX rdf: <httpy//www.w3.0rg/1999/02/22-rdf-syntax-nst>
PREFIX onto: <http://isrl kisti.re.kr/ontology#>

SELECT ?xname

WHERE {
onto: Technology_46 ontoelementary 7x .
?x onto:prefLabel ?xname .

}

(b)

PREFIX rdf: <http://www.w3.0rg/1999/02/22rdf-syntax-ns#>
PREFIX onto: <http://isrl kisti.re.kr/ontology#>

SELECT ?z ?zname
onto:Corporation_1  ontoiown ?z .
onto:Corporation 2 ontoiown ?z .
7z onto:preflabel ?zname .

}

(c)
PREFIX rdf: <http//www.w3.0org/1999/02/22-rdf-syntax—ns#>
PREFIX onto: <http:/isrl.kisti.rekr/ontology#>

SELECT ?x ?xname ?y ?yname
WHERE {
onto:Corporation_164 onto:own 7x .
onto:Corporation_181 onto:own ?y .
?x onto:competeTech ?y .
?x onto:prefLabel ?xname .
?y onto:prefLabel ?yname

AE

oo

L

(
)

Hy
ol
oS rlr
l"-?‘-ﬁ —E

ro, Nlo

o

it
R}
ofr
o,
fo w

rlr

P

_H
$
X
R
o
M
&

i oo

N
ol

o

£
N

e

il

0%
MI
oy
BN

2

iy

2155 92 dolEl(Linked Data)=
o] Jax dojg 9] 4T AAE XY
o] AL FHE

TN 7=
ste 7]s A4
A Qsk7] gk A7t g ol

T3 B 7E A AR AAS 7o 2 dke] R&D
Agrs st sk AR A 7]s, ATFA 9}
AT A oest 23 Sl FEEE AT 9
sk AH|2 2 A7, §F E oSV B4 A9l
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