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Small Space Debris Detection Based on Local Contrast
Measure and Fully Convolutional Network

TAO Jiang, CAO Yunfeng
(College of Astronautics, Nanjing University of Aeronautics and Astronautics. Nanjing 211106, China)

Abstract: The number of space debris has increased dramatically, it has a serious threat to spacecraft operating in orbit. Rapid
small space debris detection with a space-based surveillance platform is very important for spacecraft emergency avoidance at distance.
Nevertheless, small space debris detection is a great challenge due to its fast movement and noise caused by cosmic rays in the space-
based surveillance platform. Aimed at above problem, a rapid small space-based debris saliency detection method based on a deep con-
volutional neural network is proposed. Firstly, the spatial contrast map of the input image is obtained by using the local contrast
method. Then, the spatiotemporal saliency information is captured by incorporating with the above contrast map. Finally. the experi-
ments are conducted based on the synthetic video sequence images. It can detect the space debris with the furthest distance of 30 km
and the smallest size of 16 pixels. Through simulating the cosmic space environmental noise with different Gaussian white noise vari-

ances, the experimental results show that the proposed method has the applicability and robustness of the small debris detection under

the noise background.
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