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Modeling and Simulation on One-vs-One Air Combat
with Deep Reinforcement Learning

II-Chul Moon'

* Minjae Jung - Dongjun Kim'

The utilization of artificial intelligence (Al) in the engagement has been a key research topic in the defense

field during the last decade. To pursue this utilization, it is imperative to acquire a realistic simulation to train
an Al engagement agent with a synthetic, but realistic field. This paper is a case study of training an Al agent

to operate with a hardware realism in the air-warfare dog-fighting. Particularly, this paper models the pursuit of

an opponent in the dog-fighting setting with a gun-only engagement. In this context, the Al agent requires to

make a decision on the pursuit style and intensity. We developed a realistic hardware simulator and trained the

agent with a reinforcement learning. Our training shows a success resulting in a lead pursuit with a decreased

engagement time and a high reward.

Key words : Artificial Intelligence, Dog fighting, Air Warfare, Reinforcement Learning
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Fig. 1. Components and their message passing structure of a single fixed-wing combat aircraft
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Table 2. Reinforcement learning state definition

No. State Variables Variable
Dimensions
1 Player Position on NED coordinate 3
(North, East, Down)
2 Player Position on Opponent coordinate 3
(North, East, Down)
3 Opponent Position on NED coordinate 3
(North, East, Down)
4 Opponent Position on Player coordinate 3
(North, East, Down)
5 Player Attitude on NED coordinate 3
(Roll, Pitch, Yaw)
6 Player Attitude on Opponent coordinate 3
(Roll, Pitch, Yaw)
7 Opponent Attitude on NED coordinate 3
(Roll, Pitch, Yaw)
8 Opponent Attitude on Player coordinate 3
(Roll, Pitch, Yaw)
9 Player Velocity on NED coordinate 3
(Velocity of North, East, Down)
10 Player Velocity on Opponent coordinate 3
(Velocity of North, East, Down)
1 Opponent Velocity on NED coordinate 3
Velocity of North, East, Down
ty
12 Opponent Velocity on Player coordinate 3
Velocity of North, East, Down
ty
13 Player-Opponent Distance 1
14 Line of Sight Angle from Player to 2
Opponent (Yaw, Pitch)
15 Line of Sight Angle from Opponent to 2
Player (Yaw, Pitch)
16 | Bearing Angle from Player to Opponent 1
17 | Bearing Angle from Opponent to Player 1
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Fig. 3. Engagement duration over the training episodes
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Fig. 4. Engagement rewards over the training episodes
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