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Fig. 1 Observation geometry of lander and landing site
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Fig. 2 Depth estimation error in observation profile
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Table 2 Initial state error during Monte Carlo simulation
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Landmark Selection Method for Autonomous Optical Navigation Based on

Depth Estimation Error

LI Jiaxing', WANG Dayi', DONG Tianshu', LI Maodeng’, XU Chao’

(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;
2. Beijing Institute of Control Engineering, Beijing 100094, China)

Abstract: When autonomous optical navigation is used to achieve accurate planetary landing, the amount of computation
required for landmark selection needs to be reduced due to the limitation of computational resources. In this paper, a depth
estimation error-based landmark selection method was proposed. First, a depth estimation error model was developed to describe
the accuracy of distance estimation between the lander and the landmark when the same landmark was observed twice in a row, and
then the model was used to describe observability degree and to select the landmark with highest accuracy of line-of-sight depth
estimation from the sequential images. The landmark selection method proposed in this paper is similar to the conventional methods
in terms of navigation accuracy, but requires less optimization computation time and is more suitable for autonomous navigation on

the lander.
Keywords: planetary landing; optical navigation; landmark selection; sequential images

Highlights:

e A depth estimation error model is proposed to describe the accuracy of the distance estimation between the lander and the

landmark.

e When the depth estimation error model is used as a observability degree of the landmark selection, navigation accuracy is higher

than that of conventional methods.

e The depth estimation error model in the form of one-dimensional function has less computation and less optimization time than the

traditional observable degrees involving complex matrix operation, and this model is more suitable for autonomous navigation on

landers.
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