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Fig.1 Air combat confrontation model
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UAV Decision-making in Air Combat Based on SD3 Algorithm and Trajectory
Prediction

Jin Wenxiao, Zhou Tongle, Chen Mou, Zhu Haojie

Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

Abstract: UAV autonomous decision-making is a key technology to enhance UAV autonomy in air combat. Aiming at
the problem of UAV autonomous decision-making in air combat, a UAV decision-making method based on deep
reinforcement learning is developed in this paper. The model takes the real-time situation data of air combat as input
and outputs UAV maneuver commands. The reward function is established based on the air combat situation and
UAV air-to-air missile attack envelop model. The residual gated recurrent unit (GRU) model is introduced to predict
the trajectory of the target UAV. The Softmax deep double deterministic policy gradients (SD3) algorithm is cited so
that the UAV can choose the appropriate maneuver decision. The simulation experimental demonstrates that the
proposed method make accurate maneuvers, gain advantages in air combat, and improve the autonomy of UAV in
decision-making.

Key Words: UAV; autonomous maneuver decision; trajectory prediction; deep reinforcement learning; SD3
algorithm
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