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A study on the reentry guidance for a manned lunar return vehicle
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Abstract: Returning the astronauts back the Earth soundly after the lunar mission is one of the most critical phases
for the future human lunar exploration project, and the skip reentry guidance is one of the key technology that must be
mastered. When returned from the moon, any object is speeded up by the earth gravity, and its velocity at entry point
becomes very close to the second cosmic speed. Compared with Shenzhou, which is a typical reentry vehicle from the
near earth orbit, the trajectory of a lunar return vehicle is quite different. To overcome this extreme velocity challenge,
the guidance navigation and control (GNC) systems have a lot work to do. When a man is in the reentry vehicle, more
requirements are raised, such as limited maximum over load, adaptation to range varying and guaranteed landing point
distributions. To satisfy those requests, an all-coefficient adaptive prediction-correction scheme is presented in this paper.
Before entering the atmosphere, an iterative corrector is called to modify the bank angle profile, which improving the
robustness of the programmed trajectory to the entry Interface condition distribution. When the vehicle penetrates into the
atmosphere, an outer-loop non-iterative corrector is called to modify the trajectory which is tracked by the inner-loop short-
interval guidance. For the directional control, the classical bank angle reversal method is compared with two novel bank
angle reversal time point programming methods, which are coupled down-range cross-range method and the decoupled
one.
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