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Development and Future Perspectives of Spatial Low-Contrast
Target Recognition Technologies

Zhengguang Zhao Chunguang Du Lingchong Dong
Taiyuan Satellite Launch Center, Taiyuan, Shanxi, 036000, China

Abstract

With the increasing frequency of human spaceflight activities, the number of weak-signal small space targets continues to grow,
posing significant challenges to space situational awareness. Weak-signal targets are characterized by low image signal-to-noise
ratios, small pixel proportions, complex backgrounds, and sharp luminance variations; consequently, traditional image processing
methods struggle to achieve stable detection and accurate recognition. This paper analyzes the fundamental theoretical models for
imaging weak-signal space targets, compares the current state of technological development both domestically and internationally,
examines mainstream image recognition techniques for weak-signal space targets, focuses on identifying the core bottlenecks in
current technological advancements, and outlines potential future directions for technological development. This research can serve
as a theoretical foundation for the development of space weak-signal target monitoring systems, the optimization of associated
algorithms, and the practical implementation of related engineering solutions.
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