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Development of Battle Space Model Based on Combined Discrete
Event and Discrete Time Simulation Model Architecture for
Underwater Warfare Simulation

Sol Ha - Namkug Ku - Kyu-Yeul Lee - Myung-Il Roh

ABSTRACT

This paper presents the battle space model, which is capable of propagating various types of emissions from
platforms in underwater warfare simulation, predicting interesting encounters between pairs of platforms, and managing
environmental information. The battle space model has four components: the logger, spatial encounter predictor (SEP),
propagator, and geographic information system (GIS) models. The logger model stores brief data on all the platforms
in the simulation, and the GIS model stores and updates environmental factors such as temperature and current speed.
The SEP model infers an encounter among the platforms in the simulation, and progresses the simulation to the time
when this encounter will happen. The propagator model receives various emissions from platforms and propagates these
to other “within-range” platforms by considering the propagation losses and delays. The battle space model is based
on the discrete event system specification (DEVS) and the discrete time system specification (DTSS) formalisms. To
verify the battle space model, simple underwater warfare between a battleship and a submarine was simulated. The
simulation results with the model were the same as the simulation results without the model.

Key words : Battle Space Model, Combined Discrete Time and Discrete Event Simulation, Underwater Vehicle,

Warfare Simulation
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Table 1. Component of atomic model based on DEVS and
DTSS formalism (*473-2, 2006; =3} 5, 2008)

Content Category Description
Sevs Discrete Event States
X0s Discrete Event Inputs
Yins Discrete Event Outputs
Opt Discrete Event | External transition function
Oint Discrete Event | Internal transition function
ta Discrete Event Time advance function
Adews Discrete Event Output function
Siiss Discrete Time States
f Discrete Time Integrand function
/ f Discrete Time Integral function
Aitss Discrete Time Output function
G Discrete Time State event function
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Table 2. Initial values of underwater warfare simulation
(3 5, 2009)

Variables Values
Torpedo speed 40 knots
Search pattern Snake search
Detection range 1,500m

Ping repetition interval 2s
Beam width(transmission) 30°
Beam width (reception) 40°
Target speed 15 knots
ot e
Maximum attack range 3,000 m

Turn rate 6°/sec

Sweep angle 30°
Unit simulation time 0.05%
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Fig. 11. Simulation result: change of target's position
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Table 3. Comparison of execution time

Contents E)fecutlon Ratio
Time (s)
Without Battle Space Model 15,932 s 1.00
With Battle Space Model
(without SEP model) 13318 5 084
With Battle Space Model
(with SEP model) 12,581 s 0.79
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