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Fig.1 Expert system diagram
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Fig.3 Azimuth map of unmanned aerial

vehicle confrontation
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Fig.4 Basic idea of particle swarm optimization algorithm
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Fig.5 Basic idea of ant colony optimization algorithm
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Fig.6 Basic idea of fish swarm optimization algorithm
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Fig.7 The process of interaction between agent and

environment in reinforcement learning
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Review of UAV Swarm Air-combat Decision-making Algorithms

Li Wei', Huang Shiyi', Liu Hongming', Sun Zhangjun?

1. Southeast University, Nanjing 210096, China

2. AVIC Xi’ an Flight Automatic Control Research Institute, Xi’an 710076, China

Abstract: UAV swarm air-combat has become the development trend of future warfare, and the selection of UAV
swarm air-combat decision-making algorithms is crucial for improving the UAV swarm combat ability. This paper delve
into three types of UAV swarm air-combat decision-making algorithms based on rules, game theory, and neural
networks, and comprehensively analyze and summarize their advantages and limitations. On this basis, this paper
propose to apply the multi-agent reinforcement learning based credit assignment model and role-based malti-agent
reinforcement learning model and design for UAV swarm air-combat. Finally, it emphasize the importance of selecting
appropriate decision algorithms to improve the combat effectiveness of UAV clusters, and provide useful suggestions
for the development of UAV countermeasures decision-making in the future, providing in-depth insights for research
and application in related fields.

Key Words: UAV swarm; air-combat; expert system; game theory; multi-agent reinforcement learning

Received: 2023-09-19; Revised: 2024-01-15; Accepted: 2024-02-27
Foundation item: Aeronautical Science Foundation of China(20200058069001)



