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Fig.3 The structure of aircraft autonomous avoidance decision method
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Autonomous Avoidance Decision Method for Aircraft Using Reinforcement Learning

Dou Ligian, Ren Mengyuan, Zhang Xiuyun, Zong Qun
Tianjin University, Tianjin 300072, China

Abstract: There are many unpredictable threats or obstacles in the course of the mission of the aircraft. In order to
solve the problem of autonomous avoidance decision of aircraft facing threat targets, firstly, a trajectory prediction
algorithm based on deep Long Short-Term Memory (LSTM) neural network is proposed to predict the future trajectory
of threat targets by considering the interaction between aircraft and threat targets. Secondly, the Markov decision
process of evasive maneuver in the interception scenario was constructed combined with the prediction information .
Then, the avoidance decision method based on progressed double delay depth deterministic strategy gradient (P—TD3)
was proposed to maximize the benefits of the circumvention process to achieve intelligent autonomous avoidance
decisions for the aircraft. Finally, the simulation experiments verify that the decision-making method improves the
convergence speed of the network and has an 84% success rate of avoidance, which improves the probability of
successful avoidance of potential threats and enhances the autonomy and safety of the aircraft.

Key Words: hypersonic aircraft; reinforcement learning; double delay depth deterministic strategy gradient;
autonomous avoidance; maneuver decision
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