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Abstract

Focusing on the problems of weak asteroid image signals, significant background noise interference,
and the difficulty in effectively enhancing multi-frame data in the Antarctic observation environment,
this study explores image enhancement methods for asteroids. The research aims to enhance the
visibility of faint asteroid trajectories and improve the processing efficiency of multi-frame obser-
vation data. This paper designs and implements a complete image enhancement process, including
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coordinate unification, gray-scale enhancement, image alignment, multi-frame superposition, and
standardized cropping, to enhance the visibility of faint asteroid trajectories and generate standard-
ized data. Experimental results show that this process can significantly improve the clarity and sig-
nal-to-noise ratio of asteroid streaks, and it also has the ability to run automatically in batches. This
method provides an effective technical approach for the front-end enhancement of astronomical ob-
servation data in extreme environments.
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Figure 1. The overall process of data processing
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Figure 2. Ablation comparison
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Figure 3. Comparison of results before and after single-frame image processing
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Figure 4. Multi-frame sliding window superposition enhancement and result output
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