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Small targets detection algorithm based on triangle match space
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Abstract: While the star images were pictured by space-based platform, there was a simultaneous relative
motion between the background and the camera. The moving small object cannot be obtained through
simple frame difference between adjacent frames. Thus, it was difficult to had the space object inspection.
Based on the analysis of star image model, proposes an image registration method via extracting feature
points and then matching the triangle. Firstly, it was the pretreatment of the images, which was to had a
single-frame image segmentation from the selection of optimal thresholds, in order to remove the
background noise. Then, divide the stars according to area sizes. For those eligible stars, make the feature
triangles, and acquire the parameters from the matching in the adjacent frames. In order to minimize the
calculation, the ignorance of the background interpolation was only applied to star coordinate matrices.
Finally, detect the moving trace of the object according to multiple-frame connection. As the simulation
experiments indicate, in the sequence images, the method can real time inspection in a high detection rate
and a low false alarm rate.
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Fig.1 Gray distribution of star and targets
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Fig.2 Space image and gray distribution
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Fig.3 Space image after removal background with threshold
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(c) 20 frame (d) 30- frame
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Fig.7 Triangle registration
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Fig.8 Small target trajectory after track association
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Tab.1 Processing time of single frame

Exposure time Image frames Total time/s Frame time/s

300 ms 30 52.8 1.76

700 ms 30 55.1 1.84

1100 ms 30 57.3 1.91

1 600 ms 30 62.4 2.08
Traditional triangle 30 122.5 4.08
Dynamic programming 30 86.7 2.89
Hough vary 30 78.1 2.60
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Fig.9 Probability curve of detection
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Fig.10 Contrast with other detection methods
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