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Fig.7 Simple confrontation between multi-UAVs and single target
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Fig.8 Parameter changes of multi-UAVs linear tracking for single target
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Research on Multi-UAV Air Combat Maneuver Strategy Based on Deep
Reinforcement Learning

Lei Yifei', Wang Luhe', He Boming', Hu Jinwen', Xu Zhao', Lyu Mingwei*, Xu Gang’

1. Northwestern Polytechnical University, Xi’an 710129, China

2. AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110034, China

Abstract: In face of the incoming attack of enemy air power, UAVs with autonomous coordination and flexible
maneuvering capability are an important force to participate in air combat. Facing the demand of confrontation combat
mission with high winning rate of multi-UAV coordination, and based on the number of air combat targets, we focus on
the research of multi-UAV to single-target coordinated air combat maneuver strategy and multi-UAV to multi-target
coordinated air combat maneuver strategy. This paper mainly analyzes the key battlefield elements in the process of
air combat, and establishes the UAV motion model based on the characteristics of multi-machine maneuver.
According to the fire control characteristics of UAV, analyze the change rule of UAV state, establish UAV attack model
and dynamic confrontation model against the enemy; for the problem of multi-UAV to single-target autonomous
coordinated aerial combat, put forward multi-autonomous maneuver strategy based on the combination of expert rules
and reinforcement learning. The simulation results show that the proposed algorithm can accomplish the task of multi-
aircraft aerial combat against single target with real-time change of situation. Under the premise of the same number
of combatants, if the enemy does not have intelligent maneuvering behavior, our victory rate is 100%. Even if both
sides use the same strategy, if our number is more than the enemy, we still have a large victory rate. This
demonstrates the effectiveness of the coordinated strategy.

Key Words: air combat strategy; reinforcement learning; autonomous mobility; multiple machine collaboration;
situation assessment
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