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Fig. 1  Earth atmosphere perturbation model for 100 cases and Mars
atmosphere perturbation model for 500 cases
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On Guidance Algorithm for Martian Atmospheric Entry in Nonconforming Terminal

Constraints

Guo Minwen", Li Maodeng, Huang Xiangyu, Wang Dayi

(Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract: A method for Martian atmospheric entry guidance is researched in this paper, regarding the problems faced by

Mars exploration vehicle with low lift-to-drag ratios. Firstly, with a certain ballistic coefficient and lift-to-drag ratios, the initial

reentry angle is designed considering the process variable constrains and the parachute deployment constrains. Then the reference

trajectory is developed for providing the sufficient margin to overcome the parameter uncertainties considering the nonconforming

terminal constrains and the low control authority. Finally, the tracking guidance law is presented. The six degree of freedom

simulation demonstrates the effectiveness of the approach, which provides references to the Mars exploration project.

Key words: vehicles with low lift-to-drag ratios; nonconforming terminal constraints; the initial state design; reference

trajectory planning; atmospheric entry guidance
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