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A Study on Agent based Simulation System Architecture
for the Engagement of Ground Weapon Systems

Won K. Hwam * Yongho Chung - Jaeho Na - Sang C. Park

Presented in this paper is a study for construction of a simulation system for the engagement of ground weapon
systems. This paper proposes architecture for the simulation system based on agent simulation design methodology.
Every entity of the proposed architecture is developed by assembling modularized agent components, and it enhances
the reusability and composability of the entity. Consequently, time, costs, and efforts that are required to develop
a new simulation system is able to be reduced by the enhancement. In the case of ground engagement simulation,
it is very important to reflect environmental effects. Synthetic battlefield of the proposed architecture has
environmental data of the battlefield and interacts with entities in the simulation system. The proposed architecture
based simulation system can build swiftly various simulation models by the objectives and derive reasonable results
from behaviors of entities that include environmental effects. This paper contains the construction of an example
system based on the proposed architecture to verify the advantages of the architecture.

Key words : Agent, Engagement Simulation, Ground Combat, Modeling and Simulation, Synthetic Battlefield/Environment
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Fig. 1. Core/Shell based battle entity design
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Entity Type: VEHICLE -
Entity ID: BattleEntityA
Entity Name: TankBattleEntityA
Initial Position: X: 500 Y: 85 £: 500
CAD File Name: Tank_M1A1.mesh
Entity Size: X 0.07 y: 0.07 7 0,07
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Register Designed Battle Entity

Fig. 5. Battle entity generation process
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Movement Component Design

Vehide Spedification
(Crossing Ability Level: 5 = Power (HP) : 500
Gradabilty (Degree) : 35 Carrying Capacity: 5
Maximum Yaw Rate: 5 Acceleration Level: 5

Weight (ton) : 5 Maximum Velodity (km/h) : 200

Noise Emission Level: 4

Equip Movement Cnmpnnent onto the Battle Entity

.»

The battle entity is able to move by ‘Movement Compour:ut

Fig. 6. Equipment of movement component

Common Weapon Info.
Weapon Type: Cannon - Weapon ID: Cnn_ TEST
Weapon Name: TEST
Maximum Speed: 350 km/h Maximum Range: % km
CAD Model Data: Bullet.mesh

CAD Model Size: x: 0.25  y: 0.25  z: 0.25

Detailed Weapon Info.

Cannon Setting  Parabolic Curve Degree Direct -
TNT Amount Medium -
Bullet Type Normal:Kinetic -
Preparation Time Medium v
Accuracy Level Inaccurate -
Lethal Range Point -
Piercing Ability Medium -
Add This Weapon Exit

Fig. 7. Core part design of weapon entity
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Setting Generated Weapon Entity on a Battle Entity

Available Weapon List
v
[v

Weapon Type
Cannon

‘Weapen ID Weapon Name | Max. Spe... | Max. Ran... | CAD Mo... a0
Cnn_TEST Cnn_TEST 60 12000 Cannong

[ mport weapon st | [ Export ] [ vewbetmispec | [ ddaew weapon |
Battie Enity ID: TesT Veapon Amount: 1 Arm This Entity
Current Equipped Weapan State: e
Weapon Type \Weapon ID Weapon Name Light Torpedo: 0
Cannon Cnn_TEST Cnn_TEST Heavy Torpedo: 2
Cannon Can_TEST Crn_TEST e °
Jammer: L]
Harpoon: 0
ASROC: 0
[ e

Launch
a cannon bullet

Destroy
the Target

The battle entity is able to use weapons by “Fire Component’

Fig. 8. Equip and launch weapon entities
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