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Fast Spin Cross-Scale Small-Body Light Invariant Matching Algorithm

LI Shuai"?, LIJinyi"*, LIU Yanjie"’, SHAO Wei"’, HUANG Xiangyu""

(1. College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266100, China;
2. Shandong Key Laboratory of Autonomous Landing for Deep Space Exploration, Qingdao 266100, China;
3. Beijing Institute of Control Engineering, Beijing 100194, China;
4. National Key Laboratory of Space Intelligent Control Technology, Beijing 100194, China) )

Abstract: During the attachment process of small body spacecraft, there are scale, viewpoint and illumination variations in the
image, making it difficult for traditional feature-matching algorithms to obtain accurate matches. In this paper, a small-body cross-
scale illumination invariant matching algorithm is proposed. To address the problem of scale changes in the image during the
attachment process, the global attention mechanism is combined with the dilated convolution to construct a scale adaptive adjustment
module; the viewpoint invariant feature extraction module is designed to solve the problem of low matching accuracy under the large
viewpoint changes in the feature matching algorithm; the self-attention mechanism is combined with the inter-attention mechanism to
establish the feature dependency relationship, and the illumination invariant features are extracted. Experimental validation is carried
out using the real images of Ceres and Bennu, and the results show that the proposed algorithm achieves an accuracy of more than
89% under large scale, view angle and illumination changes.

Keywords: small body: feature matching; deep learning; invariant feature

Highlights:

® A real-time, high-accuracy deep learning matching algorithm for small bodies landing tasks.

e The algorithm solves the problem that traditional convolutional neural networks have difficulty in achieving robust matching

under large perspective changes.

e The algorithm is validated using various scale, illumination and perspective change images.

[FTiE% it R, EXLF: RANE]
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