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Space small targets detection based on maximum projection and

quick registration
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Abstract: It is an important research content for analysis of space security to detect the small targets with
space-based observation platform. But it's difficult to develop a fast, robust and automatically processing
algorithm for some reasons: there are too many stars which have similar appearance with targets in space
image and the observation platform moves irregularly. Based on analyzing star image model, a method of
space target detection was proposed by triangle matching and maximum projection. First step is the
sequence images registration with feature triangle and for reducing computation, the star centroid
coordinate matrix was calculated. Then the maximum projection transformation for image sequences was
used for detecting the moving small targets. Finally, simulation and test demonstrate the method can
achieve real time and accurate targets detection with 200 sequence images.
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Tab.1 Relevant information of targets

Image frames Number of targets X-coordinate Y-coordinate Speed Direction Target size  Average value SNR
90 5 347.32 832.82 169.22 104.46 682 395.19 29.04
91 5 305.33 608.87 169.22 104.46 678 404.47 29364
92 5 262.91 503.09 171.15 104.42 633 434.38 31.81
93 5 220.01 335.48 173.02 104.41 695 404.69 29.55
172 6 99.61 177.67 17.75 105.13 96 294.50 21.72
173 6 95.07 160.44 17.73 104.96 102 277.68 20.47
174 6 90.52 143.21 17.79 104.89 110 260.78 19.30
175 6 85.91 125.92 17.79 104.85 102 270.95 20.00
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Tab.2 Processing time of single frame

Time of single

Image frames Times/s frame/s Detection result
50 21.62 0.432 4
100 42.70 0.427 4
150 62.25 0.415 10
200 80.45 0.402 11
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