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Fig. 8 The results of landmark image matching
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Fig. 9 The position and velocity estimation error before Mar atmosphere entry
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Fig. 10 The position and velocity estimation error during Mar EDL phase
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Fig. 11 The longitudes and latitudes of the Mars lander
and the target landing site
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Fig. 12 The horizontal relative distance between the lander
and the target landing site
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Fig. 13 The landing site tracking in sequential descent images during hazard avoidance phase
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Fig. 14 The hazard avoidance results during Mars landing phase
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Research of Autonomous Navigation and Control Scheme Based on
Multi-Information Fusion for Mars Pinpoint Landing

HUANG Xiangyu'?, XU Chao'?, HU Ronghai'?, LI Maodeng'?, GUO Minwen'?, HU Jinchang'~

(1. Beijing Institute of Control Engineering, Beijing 100094, China;
2. Science and Technology on Space Intelligent Control Laboratory, Beijing 100094, China)

Abstract: An autonomous guidance, navigation and control (GNC) scheme based on multi-information fusion is proposed
for Mars pinpoint landing mission. Before entering the Mars atmosphere, an autonomous navigation scheme fusing X-Ray pulsars
and Mars landmark images is employed to satisfy the requirement of high precision navigation. Then, during Mars entry, descent
and landing (EDL) phase, a multi-information fusion navigation scheme is constructed for absolute and relative navigation with
high precision, which consists of Mars landmark images, inertial measurement unit (IMU) and ranging and velocity sensors.
With the demands of pinpoint landing, a guidance and control algorithm is also designed for Mars atmosphere entry phase and
powered descent phase. Finally, numerical simulation is performed, which indicates that the landing accuracy is better than 100 m
and the hazard avoidance accuracy is around 0.5 m when adopting the proposed GNC scheme.

Key words: pinpoint landing; autonomous navigation; information fusion; GNC scheme

High lights:

® AGNCscheme is constructed for Mars pinpoint landing.

® A multi-information fusion navigation is established for Mars EDL phase.

® A guidance and control algorithm is designed for Mars atmosphere entry and powered descent phase.

® The proposed GNC scheme achieves the landing accuracy with 17.6 m and the hazard avoidance accuracy with 0.46 m.
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