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Research on Small-Overload Skip Reentry Guidance

Algorithm for Lunar Return Capsules

LI Yang, YOU Zhipeng, WU Guocai
(Deep Space Exploration Laboratory, Beijing 100195, China)

Abstract; Aimed at high reentry peak overload of lunar return skip reentry vehicles, a small-overload reentry guidance

scheme was designed by dividing the reentry trajectory into the segments of equal-roll angle flight, equal-height flight and ter-

minal entry {light. Firstly, the reentry corridor based on segments was obtained, and through the constrains of the reentry

corridor and flight range, the terminal condition of equal-height flight segment was achieved by iteration; Furthermore, the

angle amplitude of equal-roll angle flight segment was given by iteration. Secondly, the linear feedback method was applied to

track the reference trajectory of equal-height flight segment, and the flight path angle feedback was used to accelerate the

convergence of the algorithm. Finally, the last segment was guided by predictive correction guidance after the equal-height

flight was completed. By introducing the feedback correction to adjust the roll angle command, the vehicle’s height reached

the desired value at the end of the reentry process. Simulation results demonstrate that the algorithm can reduce the peak o-

verload significantly, and is good suitable for difference reentry trajectories, with a high guidance accuracy, powerful height

control ability and strong robustness.

Keyword: skip reentry; equal-roll angle flight; equal-height flight; reentry guidance; height control
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