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Abstract: It is difficult to plan the flight trajectory for hypersonic vehicle because of its sophisticated characteristics. In
this paper, an online trajectory planning algorithm combining model-free reinforcement learning and cross-entropy method
for hypersonic vehicle in the cruise phase is proposed. The trajectory planning problem is modeled as Markov decision pro-
cesses with different degrees of missing environmental information. The agent is trained off-line in the flight environment
simulator by using proximal policy optimization (PPO) algorithm, and the curvature smoothness of the trajectory is ensured
by improving the temporal correlation of the agent’s action. The cross-entropy method uses the actions of the trained agent
from the observed state as a kind of prior knowledge to further optimize the planning policy online. Simulation results pro-
vide the evidence that the proposed method can generate curvature smooth trajectories with high success rate in complex

flight environment, and can be generalized to different flight environments.
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Fig. 1 Flow chart of effective track generation
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Algorithm 1: RL-CEM
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