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Optimized Simulation Framework for the Analysis in Battle systems

Jong-Gu Kang* - Minkyu Lee * Sunbum Kim * Kun-Chul Hwang - Donghoon Lee

ABSTRACT

The tactical employment is a critical factor to win the war in the modern battlefield. To apply optimized tactics,
it needs analyses related to a battle system. Normally, M&S (Modeling & Simulation) has been studied to analyze
data in general problems. However, this method is not suitable for military simulations because there are many
variables which make complex interaction in the system. For this reason, we suggested the optimized simulation
framework based on the M&S by using DPSO (Discrete binary version of PSO) algorithm. This optimized simulation
framework makes the best tactical employment to reduce the searching time compared with the normal M&S used
by Monte Carlo search method. This paper shows an example to find the best combination of anti-torpedo scenario
in a short searching time. From the simulation example, the optimized simulation framework presents the effectiveness.

Key words : M&S (Modeling & Simulation), PSO (Particle Swarm Optimization), DPSO (Discrete binary version
of PSO), Optimized simulation framework
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Table 1. The general tactical values of a decoy

Decoy
Direction Forward, Left, Right and Backward
Type Hovering and Mobile

Launch mode Compressed air and Rocket

Speed (m/s) Any value
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Table 2. The experiment plan of anti-torpedo simulation
(D1~D4 = decoy numbers)

D1 D2 D3 D4
Dlrf:ctlon Forward | Forward | Backward | Backward
(Fixed)
Type Hovering or Mobile
Launcher Compressed air or Rocket
mode
. Hovering : 0 m/s
Speed (Fixed) Mobile : 10 m/s
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monte-carlo simulation
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Table 3. The cases of the evasion rate (OSF=Optimized
Simulation Framework, T=Type, L=Launch mode ;
T(0)=Hovering, T(1)=Mobile, L(0)=Rocket and
L(1)=Compressed air)

Decoy condition Evasion rate(%)
D1 D2 D3 D4 Monte- OSF
TIL|T|L|T|L|T|L| carlo
A 1{0|{O0]O]1]O]1]O 97 96
B 1{o0|1|1]O0]O]1]O 94 96
C 1| 1|1]O0]1]O0] 1|1 92 98
25,000 |- A
-§ 20,000 |-
¥ I 4.65times
£ 15,000}
§ )
§ 10,000 |-
-9
5 | v
5,000 | \\\\\\\\
: N

Monte-carlo simulation Optimized simulation

framework

Fig. 11. The computation workload of the monte-carlo and
optimized framework simulation
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