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Automatic landing control of carrier-based aircraft based on
reinforcement learning and direct lift

WANG Zibo, ZHU Qidan, KONG Lingxin, WANG Lipeng
(College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The landing of carrier-based aircraft is the stage with the highest accident rate. A novel control method for the
automatic landing of carrier-based aircraft is proposed to realize high-precision automatic landing of carrier-based air-
craft. This method includes a direct lift controller and a longitudinal guidance law based on reinforcement learning. The
direct lift control decouples the flight states of the carrier-based aircraft, while the guidance law is derived through non-
linear fitting using a neural network trained by deep reinforcement learning algorithms. This approach improves the pre-
cision of the aircraft to the ideal glide path in the presence of disturbances and eliminates the need for complicated para-
meter tuning and model dependence typically associated with traditional control methods. Simulation results show that,
in the presence of carrier air wake disturbance, the proposed method outperforms the sliding mode control method, PID
control, and adaptive control based on a radial basis neural networks. This method demonstrates greater robustness, su-
perior capability to restrict the effects of carrier air wake disturbance, and improved landing precision.

Keywords: landing of carrier-based aircraft; flight control; reinforcement learning; direct lift control; guidance law; car-
rier air wake; neural network; path tracking
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