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Optimal high-orbit Lambert transfer planning based on deep neural
network
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(1. School of Astronautics, Harbin Institute of Technology, Harbin 150001, China; 2. Shanghai Institute of Aerospace
System Engineering, Shanghai 201109, China; 3. Beijing Institute of Tracking and Telecommunications Technology,
Beijing 100094, China)

Abstract: A fast solution scheme based on a deep neural network is proposed to solve the Lambert transfer planning
problem for high-orbit on-orbit service and active space debris removal missions. Firstly, considering the J2 perturbation
and coplanar circular orbit assumption, a representation of planning based on the Lambert transfer is established. Secondly,
a two-step PSO algorithm considering the J2 perturbation is proposed for trajectory planning. The variation rules of AV
cost relative to transfer time (AV'-T' curve characteristic) are summarized through simulation experiments, the sample
form is defined, and the optimal fuel transfer knowledge base is constructed. Based on the summarized rules and the
characteristics of the sample’s nonlinear relationship, a fast trajectory planning strategy based on a deep neural network is
proposed, which can reduce the number of calculating the Lambert transfer to two. Finally, simulation results demonstrate
the effectiveness of the proposed optimal high-orbit Lambert transfer planning strategy. On the test set, the average
absolute error of predicting time is 0.014 0 % in the key area. The proposed strategy has wide application prospects.
Keywords: deep neural network; on-orbit service; Lambert transfer; high-orbit; fuel-optimal optimization; PSO
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