H303 St=FHEXelsts FHST=LENH

fon

=2% HM153 M25 (2008. 11)

P>

Asgtd A EA

! ]—E!l*> A1 A @** 2| A
S T R LA T
we 8l 2
e-mail : nomark96@gmail.com

B A% 2E=2A AA

JL

Designing Ontology for Intelligent Information System on Military
Domain

Sang Min, Kwak*, Seok-Cheol Shin**, Min-Koo Kim*
*Graduate School of Information and Communication, Ajou University
**Agency for Defense Development

=] oF

At F0 AR A2"e FES A ARE TG, FHE ARE 248, olF
RO R 4ES A F gle Alzdlo] dasith olelg Al~wlo] kS HsiA e, dH A
ARE A%, 23 F & volguola FxEUE, 7Y ARE #7149 #AS Ay
T UE 2EEA F2IF AFgElth ol fd B =idlAMe AsdE a ARAIAE F AN,
AZ, olmAZREH 53 AHARE T3 B 3 0110114‘5011%1 AbEE ZEEA 9 AA
#ale] o E Aot 2 2EEZA = FY 2EEXE= SUMO & A}a‘lokﬂ Zh mg] LERAZHE
H 5ol ARE 33 & Y 319, Ere 5= l = HUMINT, SIGINT, IMINT & A&
ste] ZF TR NI RFEH Bolew ARE FAT F JREF Ik Ee 747te] 2R A1
714 BAE FA3A T

SUMO = AI’dg mdste=d Zash dvrsd 7
AusAel Age @ Ase Agon, o AT TEEALA, 500 ol Bel A o
B oAZEE e Ags) sws agsa o 000 el b, e & 1000 RSl i e Al
3PS @t delelol g wew swan o0 BT SN0 S ARSI A08 TE
Hol RAATGH, ool Ayt Anay o oo =t ARy, Au g s A,
, o AT 2] paiy ~
o o] WA & Aotk oo mep 1 © 1 o) IHl AT
S ARAsge] A88 SERAY WM . e o =a o
S 8 Aol wRAAL Awsg @ 01+ SUMOS] Fa et
T ARAIZ" 5 AR, AE, oW A ERH E53 entty
B3 257 9% oojHEA AgE &
A A #sle] o E Aol Abstract Physical
2ERA 49 LEZARE SUMO 2 AME — o =
EHel LERAREREH S0 AHE £ Quantity SelfCornectedObiect
& AEF 8}221, LHel LERXEE HUMINT, - -
SIGINT, IMINT & A}-g3l0] 7+ 239 AF2RE 5 gy S
O—] O?A x}y_e H/Hg— Z,‘_ 9\/\E ]’oﬂD} U:t\)jf Z‘ILZ} PhysicalQuartity CorpuscularObiect
ZEREALS {714 AAE T35
SetOrClass Food
Relation Region
2| 2 2X| (Upper Ontology)
Proposition Collection

:
RE 2ERA9 o] @ -

SERAE T ok A ¢kar, FH
HES Teaa,
AEE THE7] 9ske]  SUMO(Suggested Upper

Merged Ontology)[1]1E A3} 31T} 28 1SUMO & F8 F%

48



H308 St=FHEXclss FHs=g

HUs =24 M153 M25 (2008.

1)

:

3. ool 2

3.1 HUMINT

HUMINT(Human Intelligence: 1%t A 1)[2]:= <1zl
o& FHRF AFHE HEZA, SIGINT(Signals
Intelligence: A1 &7 1 )9} IMINT(Imagery Intelligence: ©]
A ARryel diEe] ARE Fse 3 7HA A%H
WY shuolth

EEX| (Domain Ontology)

HUMINT AR 23 e g3 22 Wes &
gskar glojof k3],
=4, A ()
&, A (FelE)

A ZE (A
A, A9 (e19A)
Azt (oh)

- Organization, Person (who)
- Activity, Event (what)

- Timeframe (when)

- Location Area (where)

- Conclusion (why)

Tntelligence

Report
conctuion .
Organization [ Conclusion Metadata
3 " :
P ee Event Note

Fquipment

belmol subelmOl
Moloreyele

¥ 2HUMINT AH H3 2EZX

3.2 SIGINT

SIGINT(Signals Intelligence)[4]:= A1ZE 7FZA|A,
PGEI_E )‘21 = H]—HJo]\:]. SIGINT &= o%a} 7].;{]4 O]_
v wHEe pded, oF  Eew AL
COMINT(Communications Intelligence), ELINT(Electronic
Intelligence), FISINT(Foreign Instrumentation — Signals

Intelligence) ©]t}. ©]% COMINT 7} €HF4 Q] SIGINT
2 AR

SIGINT 4H w1 P &3 g2 Jgo=
A,
Signal — Electrical Impulses (Sensors)

Data — Bits/Streams (Receptacle)
Information — Discrete Facts (Entities)

Knowledge — Facts/Relationships (Context)

NN
O

Intelligence — Applied Knowledge

o] 3 SIGINT AH Wil ¥WioMs A7 Ay
@ A 70 we 7o) ne we e A4
ofgt W, EF AT AnWB A4S AN Fol

eEnA WY A4s Fa EHAR

(s}
slofof g},

™

Ir

k)

EEEE D

SIGINT X Hi 252X

g Top-Level Ontology

£

O | Cross SIGINT Domain Ontology
[ =]

& Special

P
% ELINT | COMINT | FISINT | .
a9 3SIGINT 2E2X)9 74

3.3 IMINT
IMINT(Imagery Intelligence)= AF%,
de 2 ER A7 @ HoltE F3f %

291, #olA,
E_v— /‘\21

S WMolTh IMINT £E2AE, $08 G4ANE
S5tetol o]

wAlel g

71E9 Asta 3l

e},

EEIRNETERS

E2AE a9 4 ¢

G > Cwoan
I 4IMINT 2E2X
4. A9 REEX|S} THol 2EEXe WY
A9l 2EEA Ao wudl RERAE WE
EABH= Aol ofdel, AR W Eo] fr1AQ +&
E ZIEE ghe] 2EEAR A CF St the
A9l LE® A2 SUMO ¢ =v|el &E=X] F &}t



HM303 S=2HEHCISE FHSIELHNSE =2& M52 H25 (2008. 11)
¢l HUMINT ¢] Z} S5 9 #3 ol o w3 ®t}. HUMINT ©] Organization ] 3} 2|

4.1 Intelligence Report : MilitaryProcess

Intelligence Report = HUMINT 9] wAREE-9] 3li)
24, SUMO  oAl&=  Physical 3IIEE =
IntentionalProcess - OrgarnizationalProcess
PoliticalProcess — MillitaryProcess ©l| 3l &3t} SUMO il

+ MillitaryProcess 3t S el ©] o) dHA &
o B2 HUMINT Ontology 2| Intelligence Report 7} %]
A s "k
Lntity
Abstract Physical
Obiect Process
IntentionalProcess Motion IntemalChange
organizational process intentional psychological process
political process
Lcligimxs_n.m;‘.css
ioining an organization
‘managing
rostenlionarieseeclss auidng
keeping maintaining
revairing content developmer
making secarching
socialinteraction maneuver
1% 5 Reprot : MilitaryProcess 3
MilitaryProcess 22~ - wAFZRZ o] o3 Fa¥ &

wE #48 GE,

4.2 Activity : Motion

HUMINT 9] Activity = Process 3H4-2] Motion o] 3
It} Motion sH9lE 8|22 BodyMotion,

DirectionChange, Transfer, Transportation, Radiating & 7}

jé]

.

A 3L 9tk HUMINT 9 Activity SFel~%x v]$- £2%
o] 9]1]]0]1:15__ E;<]o]/] nE -r}z% KN E‘Q’ﬁ}%

Motion Z#|2~ 7 WA 3t= Ao] A Asit},

Entity
Abstract Physical
Object Process
DualObjectProcess IntentionalProcess .M InternalChange

BodyMotion

DirectionChange
Transfer

Transportation
Radiating

39 6 Activity : Motion 3
Motion ¥ - £49J] RE 314 vehdrt,

4.3 Organization : Organization
HUMINT <] Organization SUMO ¢] Organization

y

50

2= TerroristOrganization 2] 7-%- SUMO <] 3}¢] S~
PoliticalOrganizaton =2 3&}¢] &2 Government ©l
WA 5 gt

Obiect

SelfConnectedObiect  Region Collection Agent,

Group

Organism

qovemment
educational oraanization
relsious oraanization
GeopoliticalAgent

SentientAgent

39 7 Organization : Organization ¥33

Organization 22> - T} oJo]WES} FHE= =
Aol frArgE 71¥-& YEFY. Organization © 7-4
AL & HAoY 7lsS 7HA AL ik

4.4 LocationArea : GeopoliticalArea

HUMINT 9] LocationArea = Country & ¢ S~
2 7r31, Building #%= (location in) ¥7A|E 7}X]aL itk
SUMO ol M= Geographic SR Eate)
GeopoliticalArea | 33 # T}

Abslracl Physical
Object Process
Group
nation
cily state or province
aterare: city
AstronomicalBody
Hole
1% 8 LocationArea : GeopoliticalArea 93

GeopoliticalArea Zef2 - GA Al FHE o] F
Al 91xE dERdT o] == A%
TAL AY, 27 5 X

4.5 Equipment : Device

HUMINT ] Equipment = SUMO 2] Physical — Object

— SelfConnectedObject — CorpuscularObject — Artifacts -

Device © W ®th. HUMINT & 3I9E#==2
Vehicle < 7FA]3L 9131, SUMO & Device 3}
TransportationDevice & 7FA 3L 9]t}



H303 st=2TEXelsts FHS=LHEUHS =2& M153 HM25 (2008. 11)
Device 2el2: - 5Ma Qo] £7¢2A B2o] 9l Human 2d2 - Ad FOo2 ool @ AR
= wEs v
4.6 Vehicle : TransportationDevice 5. 28
. o
HUMINT 9 Vehicle = SUMO 9] W owR A AL s FHg A~ z:s_ nn
TransportationDevice ol 3 ¥ T HUMINT & Vehicle o a1 Aol o] Alsele] ol o
o #9222 Auomobile o] 9oLk, SUMO S qE o w TR o185 ARG AT S A s
piy = = utomobile IA—"T, L 1 3,/};{40‘]}\1 :I‘L ) —Q—EF‘X]Q] :FLZ tng_ B
TransportionDevice ©] 3+9] 2 e~ EAlatA] k= ’ - oT T N
gtk B wrel pERAL FYRRAsge 7R
- of Hi eERARA, o HY BT Aol
Abslract Physical -\QB‘—S‘]—]—;} EEK:;—]—/ O] %%EX]% %%—3 E ]}\] 7]H ]
= = zElo] He ATE AE 1 g
SelfConnectedObject Region Collection Agent
Substance GorpuscularObject Ii:I'_Tl_ = E‘I
oot o e rrrrrere Gonenienmmaotied [1] SUMO Project, http://www.ontologyportal.org
H device
it Rl [2] Jerry W. Jones, "CI and HUMINT or HUMINT and CI or
CI/HUMINT or TAC HUMINT (Confusing, Isn't 1t?)",
— Military Intelligence Professional Bulletin 28, no.2
S (April-June 2002): 2833.
Food engineering component

1% 9 Equipment : Device ¢} Vehicle :
TransportationDevice 93

TransportationDevice S~ - 3t A QoA T2 A
dowm b Aol WS 2WE e WEE
BAl 2 EyR FFEE AHE YEth

4.7 Person : Human

HUMINT 2] Person <= SUMO <] Human 2} % =
= SUMO Al Human = Object oA
CorpuscularObject - OrganicObject — Organism — Animal —
Vertebrate — WarmBlooded Vertebrate — Mammal — Primate —
Hominid — Human ¥} Agent — Organism — Animal —
Vertebrate — WarmBlooded Vertebrate — Mammal — Primate —
Hominid — Human, 12|31 Agent — SentientAgent —
CognitiveAgent Human ¢ UF 4&& S}

o =
HUMINT 2] 547 Person < Agent — SentientAgent —
CognitiveAgent — Human ©] J&#AE 2t Ao 7f

3 gt @ % 9l

Entity
Abstract Physical
Process
SelfConnectedObject Region
Substance
Eood

CorpuscularObject Collection

Agent

Organism
vertebrate
warm blooded
vertebrate

mammal
primate
homlnld

Artifact

ContentBearingQbiect Group

GeopoliticalAgent

SentientAgent

sentient agent
coanitive agent

QraanicObject
organism
vertebrate

warm blooded
vertebrate

mammal
primate
hominid

29 10 Person : Human 93

51

[3] Lee W. Lacy and Captain Joel Pawloski, “Semantic Web
Applications for Modeling and Simulation”, DMSO
Technical Exchange Meeting, July 11, 2001.

[4] Mary Armijo and Jasmine Highfill, "Ontology in Action :
A Case Study of the Development of the Signal
Intelligence  (SIGINT) Ontology for Net-Centric
Systems", Sierra Nevada Corporation.

[5] Larry Kerschberg, Mizan Chowdhury, Alberto Damiano,
Hanjo Jeong, Scott Mitchell, Jingwei Si and Stephen
Smith, "Knowledge Sifter: Agent-Based Ontology-
Driven Search over Heterogeneous Databases Using
Semantic Web Services", Heidelberg: Springer Berlin,
2004, ISBN 978-3-540-23609-2.

[6] SUMO browser, http://virtual.cvut.cz/kifb/en/index.html

[7] Standard Upper Ontology Knowledge Interchange
Format, http://suo.ieee.org/suokif.html





