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Future battlefields are becoming increasingly complex
with the integrated use of manned and unmanned
systems. Yet conventional simulations, focused on
individual performance or single mission concepts,
struggle to reflect collaboration among diverse
platforms. This study proposes an agent-based
simulation framework built on role-based modeling,
modular interaction, and scenario-driven composition,
aimed at supporting concept development in the
planning stage. A scenario with naval platforms,
unmanned surface vessels, UAVs, and decoys illustrates
its applicability. The paper emphasizes the need for
collaboration-oriented simulation and contributes to
defining a framework adaptable to diverse operational
environments.
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Table 1. Classification of actor roles in the proposed
simulation structure

Actor " Example
Definition
role platforms/systems
Detection Performs target/threat UAV sensors,
detection and information USV radars,
actor . .
gathering shipborne radars

Creates confusion or
disables enemy detection
systems

Decoys,
electronic jammers,
USV-mounted devices

Disruption
actor

Conducts tactical Shipboard combat

Decision :
judgment and management systems,
actor Iy .
decision—-making C2 modules
Attack Operates weapons and Naval guns, missiles,

actor  executes final engagement torpedo launchers
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Fig. 1. Interaction structure of actors in the proposed
simulation framework
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Table 2. Role assignment of actors in the proposed sce—-
nario

Platform Actor role Description of function

Conducts long-range surveillance and

UAV" Detection actor initial target identification.

Performs close-in reconnaissance

usv Detection actor . - .
(2 units) Disruption actor while deploying jamming or decoys to
confuse enemy sensors.

Executes tactical decision-making
and delivers final engagement with
shipborne weapons.

Naval Decision actor
ship Attack actor

Distracts or misleads enemy targeting
Decoy Disruption actor systems to increase survivability of
friendly assets.

43 A% A 55

£ AU e P94 B9 4548E SO
2 Aoz At $4, UAV(ADZH A B
A2A A5E SR 4 AL A et gx "
AuL 2otz 36 YR 7] ol Eso], o] %

o
g
o2
el
>
il
o,
o
me
et
)
o
o
ook
o

214317 Het.

o oX,
b

i

o
o

W

e

frt ol

Ty
rlr °->|3 o2 r‘or‘[‘

o3, ot
0

=
a
> =2
g
g =
3T
ol
- o
2 =
w
oft =
ue ok
<% I
2 ]
S
< -
)
> i
)
)
i
-

RO
R

48 AZska Zolt.
1

m o

4 ()
il

iy

o

E

e

ol

n

o2

4

5y

o
off fr o
o

N
o fop o o
N
H
o
i,
=

oo oy ok
s J

T
OI-H o[.ﬂ o oX OI"J

oo K

e

é_«l‘
1o

30 o oft
L
RE

T
o
w
rir
i)
oX, ox, °
o
u(e]
B
10
1o

(RN

i
1x
]
N
N
o
S
9,
A,
£
E
-

¥

<

o,

[o

)

o,

=
o
Ho
i
jus)
i)
0.

oxy (i
o N A

H
o4
e
2
Y
4 X
g, £
ic)
m R

r
iu)
o)
i)
oX,
Mo
;
)
s
o)
i
(m
S o U HI

ot o r [0 &=

;’;’, 18 o
o
)
e
N
o
o
2
S
e}
:oég‘
b
i)

Detection actor (A1)
UAV sensors

Publish: updaje target info

Shared information space
(common operational picture)

Subscribe/read  Subscribe/read COP  Subscribe/read

Decision actor (A2) Attack actor (A3)

Combat mgmt./C2

Disruption actor (A4)
USV/decoy/jammer

guns/missiles/torpedoes

Fig. 2. Information flow from the detection actor to the
shared information space
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Fig. 4. Actor-based simulation configuration of the proposed scenario
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