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Fig. 1 Diagram of rapid selection of morphological features
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Morphology Feature Rapid Selection for Asteroid Landing

XIU Wenbo"*, HE Ying’, ZHU Shengying"’, LIU Yanjie'

(1. Institute of Deep Space Exploration, Beijing Institute of Technology, Beijing 100081, China;
2. Key Laboratory of Autonomous Navigation and Control for Deep Space Exploration, Ministry of Industry and Information Technology, Beijing
100081, China; 3. International Cooperation Center of China Aerospace, Beijing 100048, China;
4. College of Automation & Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: Given the complex and numerous morphological features during asteroid landing, which lead to challenges such as
huge number of feature combinations, high computational load in online feature selection and low computational efficiency, in this
paper an online multi-type feature rapid selection method was proposed. Using rapid selection criteria for multi-type features
combined with search region, a method for selecting single-frame image features was established. Additionally, considering the
short sampling interval, high inter-frame image overlap, and high feature inheritance probability during asteroid landing, a
method for inter-frame image feature inheritance selection was proposed. Simulation experiments show that the design of single-
frame image search regions and inter-frame image feature inheritance methods substantially reduces the number of feature

combinations, thereby greatly enhancing the efficiency of computational and online feature selection.

Keywords: asteroid landing; multi-type feature; rapid feature selection; morphology feature; visual navigation
Highlights:

e A rapid selection method for multi-type feature is proposed, which significantly improves the speed of feature selection.

e A single frame image feature selection method is proposed, which reduces the number of features to be selected and the number

of feature combinations.

e An inter-frame image feature inheritance selection method is introduced, which reduces the number of newly selected features

and the number of feature combinations.

[TiERE: Mok, ELFR: RANE]
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