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Table 1 Initial orbit elements of deorbit guidance
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Research on Optimal Deorbit Guidance Method for Mars Exploration

TENG Rui', HAN Hongwei”’, QIAO Dong™’

(1. Science and Technology on Space Physics Laboratory, China Academy of Launch Vehicle Technology, Beijing 100076, China; 2. School of
Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China; 3. Key Laboratory of Deep Space Exploration Autonomous
Navigation and Control, Ministry of Industry and Information Technology, Beijing 100081, China)

Abstract: The EDL phases are of great importance in Mars exploration mission, while before which the deorbit braking is a
key maneuver to ensure the smooth execution of the atmospheric entry process. Aiming at the problem of deorbit maneuver before
Mars entry, a burn-coast optimal deorbit guidance method is presented. Based on the local linearization of the state equation, the
analytical forms of state and costate variables are obtained. The solution equations of the optimal burn-coast deorbit guidance law are
given through derivation of the necessary conditions for optimal deorbit maneuver. The simulation results show that the proposed
guidance strategy has good robustness on the premise of guaranteeing optimality and guidance accuracy, providing theoretical
reference for the future deorbit maneuver in Mars exploration.

Keywords: Mars exploration; deorbit; optimal guidance: burn-coast

Highlights:

e A burn-coast optimal deorbit guidance method is presented for Mars deorbit maneuver.

R 2 20204F

e The deorbit guidance law are given based on local linearization and through derivation of the necessary conditions for optimal

deorbit maneuver.

e Robustness and accuracy of the guidance law are proved by Monte-Carlo simulation, which shows the error of entry path angle is

within 0.046°, while the error of entry velocity is within 0.5 m/s.

[TEHREE: 5, ELFR: KIE]



