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AEA5(Artificial  Intelligence)e  AF
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Agent = <Id, Attributes, Faculties>; Agent={Agent}

=74 (Attributies) & Helde] W oM FolF He 2t dm
(Faculities)ll thafiAl= o3} o] Aoty

Faculties = (Perception, Reasoning, Action)
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What)9] /g 22, o Z(Intention)E W (How t0)9] /Mdos Husir|= o
t}.[Ferber 19991 Trappl 1986][Wiebe 2001]
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7!
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5430 84S T 54 715 % EF(Measure) & o] 43t 0|2 Al 317
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AGAY BVl Bop
T8 Alzk AL AI7H o] kAL ZH

“Hl'ﬁ:°]‘:‘r. ool Wt olo|HE Z|uk BojmAe AHL ulo] 7+ A A §
D H(Active regions)ell 7]Z3ted A7} s U(Do things)e Felsh= Ao
Ijr.[Parunak 1998]

JolHE 7|t B¥ 3 Modeling)= MZ$ 7fdolatr|Bt= i 7]dke) =y
3H(Individual Based Modeling) 22 <& 9 7[HolQdch. TAL AA A~
< TS St Al s o R TRl 5 7He A5 AL BAE Holsts Wo
=

dlo|HE 79t B 7bg & e MASTY DA Bt oo |
“¢(Emergent Phenomenon)& W&t fdstA FAT & e dojgh =3
AL A= 0 AFHQ [f-Then HH ol vl APzl s vhepd 4= o
& v FEAlzgdA g 349 ¥ o] th[Bonabeau 2002]
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Sl H2o ool AE Sl we mUg §8aE Rokso] F/hHD
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on- Force)iE-ofell A &80 %EHQ.T’_ AEd], A3 FA(DC2, Decentralized
Command & Contro)9] ZA izt 22 wejrigde] Hxa ¢rh[Macal 2005]

H AR FdE Ry S AYFLPIBELS shte] 3" 2YEA S )
FHAE 22k A g3 AAHd BHAA olFsly PEI}ESE 273w
Ak dolHEE 24 @AM Z2te] A9E SFaked 2 FHe] o] HA
XS EAANAZ} EdH o YESZ) 93 B3] Fa4o] Frl3] e} ALY
U Hollq Az dAerielel EAXZEAAA g Ldo] Q77| wiol
t}.[Bonabeau 2003]

AOlHE I momde mojyde] Bsln $H YL 2w glopz
9 shte] G oA EE 43| RTE B 2A A5zt EAL g
U cdoldEY F2E A D). Jorg P. Miillers X158 oo]AE o)A &
A0 AgT} olo] w3 HYE T{AI)E tE o o] AE(NTERRAP)S]
NS T3l [2¥ 319 22 A BHAA A o] AES} e oo]HE]
R5AEE TR T2E AA S ok Miiller 1996]

ol 5 o] ES] VEA 2o et Jorg P. Miller’} @5 AE 7
“5(Cooperative Planning Layer), X1 A& 7Al%(Local Planning Layer), 3% 7|
Wt AlZF(Behaviour Based Layer) 2 dt= AZ@Ao)A TR Q= AT
AP W22 Fervers [1¥ 419} 2o] oo]AEE R $4351 2L
gl A AAs71E B, Vallys [ 59} 2ol b3 do|HE 1 AR oA A9
Z25H SHE o228 7 A do|HE olz2: T2E AHYstu ot[Valy
1999]
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Knowledge Abstraction

Hierarchieal Agent KB Agent Control Unit

Cooparative

Social Model

Planning Layer
CPL |

2 /— Local
Planning Layer
Mental Model ~  |&-==""" 1 sa Ps LPL

1 Behaviour
World Model -~ __8 Based Layer
1 BBL
e 3
At 1
""" "'.i____..____ll____._____._..__.
Sensors Communication Actors

Worid Interface (W IF)

N

ANV v

ENVIRONMENT

[19 3] INTERRAP* o] 4E o}7]8%
(Jorg P. Miller, The Design of Intelligent Agents, 1996 p.53, )

SG

PS

————— . Information acess
- Control flow
situation recognition / goal activation
: planning,” scheduling, execution

*INTERRAP : INTEgration of Reactive behavior & Rational Planing

Supereme Command Level
o (i.e. User)

— I Global Command Level |

~ l Local Command Level l
/L Individual Agent Level j

[2¥ 4] U5 oojdE Al2") 2z

(Jacques Ferber, Multi-Agent Systems, Addison-Wesley, 1999, p.90)
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|89 AsNE P N AES FHSE dlo|AES] B A= 3
N} FEOZ iro] A B 4 Ak 29 doAEE 9% BPo=vY By
2 QEeE AL PN WY BHoEPH ARE AP} AYBR S B
W) a9 ool HENA BHE F= GBS BT} F7 ol AEE 9] ool
Eg vite) SFORNE A0 E ol 519 Deke] A oo AE A HHE F
T 59 oo HEE W L 9RBAT $7 o] AEZRE JRE A} 9

P d Zojt}

[Z9 5] 4¥tHQ b5 olojdE A2y 2=

(Jean-Dany Vally, A Conceptual "Role—Centered" Model

for Design of Multi-Agent Systems, Springer-verlag, 1999)
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A3A A9 mdst oo)dE

l Prata Viswatixation i Edit Dinlogs

{Exe O Feath Matris)

[2¥ 6] EINSTein® 3}¥ 4 (http://www.cna.org/isaac/downref_einstein.htm)

o1 BHAA vFAHE o] AE Fwhe] HoR A AR L dgt
o} o] s 24 A Y AENCNA Corperation : Center for Naval Analyses)®] €]
S ol 1] A AFLAANHRE F2 1A ISSAColEl= mdo] Ay
He AT &7 & (Micro-Rules)S £3at: 217 2@ (Toy-Model) 2 &1b

=
o
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olF HA} dltE 9 (Macro-Behavior)E& 29154 @A 19979 EINSTein*

olehs Bdg AMgalgetl ol AgAt A Bard ARAsE Ade & 9
E AT $EeR 01EEE AAFAC) 2 A1 2R T Fu o

U FAAE FP7|EAL 190ERE MANAE 3% Fostmel e

CROCADILE,***  WISDOM,*** 5% 7jgtsle] &&3slx 9th[Yang 2005]

[Z¥ 7] WISDOM] djo]dE 34
(Ang Yang, "Network Centric Multi-Agent Systems : A
Novel Architecture", 2005)

AA LA A ool HEE o
ARA & & Aderk? g & W, 29 HAEVEL AWLS &0, Art)T 3
(Science) .2 23t} &) 9]
o] IYHEZ 7PF Faer)eo] AR
& dNE Fesitin sl Ho2 A A 7tT &

AAM BAHAR] AG3 Ao A% FFoz A% 942 243}

* |rreducible Semi—Autonomous Adaptive Combat

* Enhanced ISSAC Neural Simulation Toolkit

** Map Aware Non-uniform Automata

**+ Conceptual Research Orient Combat Agent Distillation Implemented in the Littoral Environment

**xx  Warfare Intelligent System for Dynamic Optimization of Missions
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AFE AEdol @ g AFIPL 1t A3 EA do]dEE BE
AE AAsobgith. ARA YT dlolAET} AR ore AVFS TEBbA o]w et
FH 9 dHo] o] FolAolstzA LRt Rl ¥ HAE 3} B 1= 1)
ZHog FAAALE FHoE A%}

< =2 ded wEY B3-S A7 Aol ok} dAle d=7 ALy
€ & TS doJHE sk XN FA muele dpsisy gonE A
A ERARE ABHoH REdol wsold L4HuAM RYHE 2
(validation)¥ 2@g =2 slAx B4sE 34 (verification) S £3] B
=4 dvn 1'10} =ML FoAAEAE Adrds A4 BHA TR

ol
_O|L
. T
e
N
T

24
Be x}0]7} Ao, £ = AHEAe A e 2 Ao] ohmz
A L1stgie.
T AREA wele AEH Robg 2YT § FE METT+TCL4AE 1
sted B Ao w7k A(Civilian)o] ojs &
Esh= WA PGz AFHm 9o
= AAL wshe B A7t e E oz Ayse] A

gou 7oz T3y & 9 Aot

gl A sk g 29 HAE Algwolde 71EA) A1), A
= Stewart Robinson®] Aafe] mgith, I 24 MdA A= Ad 2a A
Zolel, d Ed B A4 8 2 29 M 74 A2 7 A 5L A

o

83l 21t} [Robinson 2004]
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ABSTRACT

Agent Based Modeling & Simulation
for Command and Control

Dong-Joon Lee
Ret. Colonel, Army
Major in Industrial Engineering

Depart. of Industrial and Systerrs Engineering
The Graduate School of
Hansung University

Conflicts have been occurred all around the world and are being continued
or prepared for the war. It is known that the heart of war execution capability
is command and control. Some combat simulations were used partially in
planning the operations, analysis of combat power, and computer aided training
with the US Forces in Korea since the 1970s. During the 1980s, the highly
advanced war game model had been introduced and continued to extend rapidly

up to present.

This paper considers a comparative study of the present defense modeling
& simulation in Korea, US, and Europe. The study also exhibits both logic and
methodology of the command and control procedure in modeling a combat
situation. In particular, it presents both structure and architecture of the
intelligent agent which substitutes for troop leading procedure, military decision
making process. The methodology is necessary for the Korean military to be
prepared for modern and future warfare since most of the war game simulations

are not centered command and control but engagement.
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The US war game models applied in Korea considered the Lanchester
equations which simply depend on the firepower values and scores. The results
have been ineffectively used in the command and control system or in the area
of information monitoring system. An analytical war game model should be able
to produce the results and analyze them in a given short period time. In other
words, a tremendous amount of effort is required when the computer does not

do automated internal application.

The Korean Army uses the troop leading process for the effective command
and control. Accordingly, this study tried to model a troop leading process and
develop a logical way in order to upgrade the command and control system
with intelligent agent. The entire troop leading process as military decision
making process was analyzed from the viewpoint of command and control agent
application and logics and algorithm of the command and control was shown in
detail.

The study also investigated the experimental program from a representative
planning agent, and then an action agent is executed for simulation. Finally, the
results are analyzed. The troop leading process involves finding the optimal
alternative plan to the commander and staffs in order to accomplish their roles,
Both modeling the troop leading process and developing the logic which can be
used for simulation would become a foundation for the future advanced war

game models.

The current C4I system focuses situation awareness and massage send in
current. Since it is not so easy to find suitable functions of simulation for
command and control in current war game models, the proposed intelligent
agent based modeling & simulation may help in making a decision at the
battlefield as a military decision support system.
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