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Logical Modeling of Base System Model for Tank Engagement Simulation

Sunju Lee'

Tank, which is a representative ground weapon system, is one of the most important weapon systems in each
country. For the cost-effective acquisition of a tank based on scientific analysis, the operational concept and
effectiveness should be studied based on engagement simulation technology. Besides physical capabilities including
maneuver and communication, logical models including decision-making of a tank commander should be developed
systematically. This paper describes a method to model a tank for engagement simulation based on Base System
Model(BSM), which is the standard architecture of the weapon system model in AddSIM, an integrated engagement
simulation software. In particular, a method is proposed to develop logical models by hierarchical and modular
approach based on human decision-making model. The proposed method applies a mathematical formalism called
DEVS(Discrete EVent system Specification) formalism. It is expected that the proposed method is widely used
to study the operational concept and analyze the effectiveness of tanks in the Korean military in the future.
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Table 2. Initial positions & input parameters

Player Initial Position (deg, deg, m)

Blue Commander (126.382122, 35.291626, 3.46)

Blue Tank(Tankl) |  (126.434952, 35.279376, 15.33)

Red Tank(Tank2) |  (126.440460, 35.285128, 11.01)

Parameter Data Value
o Delay 0 sec
C%H:EE?S?‘:ICOH Signal power 20 dB
Signal frequency 500 MHz
Detection DeviceType Binoculars
DeviceSpec MaxRange 1 km
Weight 54,500 kg
PlatformSpec WheelType Track
MaxSpeed 60 km/h
Diameter 120 mm
WeaponSpec Initial velocity 1,500 m/s
Mass 5 kg
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Fig. 9. Simulation result of Tank engagement scenario
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Fig. 10. Overall model structure of Tank BSM

Table 3. Role of each component of Tank BSM

Layer Layer
level 1 level 2 et R
Situation N - receives reports from models of Decision Making Layer and Control Layer
Awareness SituationAwareness .. . . .
Layer - requests decision making to Decision Making Layer
Communication - checks and decides available communication device
DecisionMaking - decides communication messages
. Detection - checks and decides available detection device
Decision DecisionMaking - decides detection cycle
Making B - -
Layer Er}gagemeqt - assigns target from detectlor} list
DecisionMaking - allocates weapon to the assigned target
Maneuver . .
DecisionMaking - decides maneuver method, target way point, and target speed
. Communication - sets CommunicationDevice, such as frequency, power, and etc.
Logical | ds/receives  th ication info to/from C icationDevi
Model Contro - sends/receives the communication info to/from CommunicationDevice
. - controls selected DetectionDevice according to the cycle
Detection .
Control - checks detection resultA _ o
- reports the result to SituationAwareness whenever something is detected
MachineGun - aims and fires MachineGun according to the cycle
Control Control - reports the result to SituationAwareness
Layer DirectWeapon - aims Turret and fires DirectWeapon according to the cycle
Control - reports the result to SituationAwareness
DefenseSystem - launches SmokeBomb according to the cycle
Control - reports the result to SituationAwareness
- controls GroundVehicleDynamics according to the cycle
Maneuver d ine di h .
Control - detects events using distance to the target way point
- reports the event to SituationAwareness
CommunicationDevice |- sends and receives the communication info
) ) DetectionDevice - searches things around the tank
Physical | - Physics MachineGun - fires bullets
Model Layer -
Turret - aims to target
GroundVehicleDynamics |- calculates dynamics for ground vehicle
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