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Abstract: From stellar background images obtained by using the Stellarium astronomy software, small
targets with different motion directions are selected randomly. The small targets are randomly assigned,
shifted in random directions, and modified in size within the different frame images to simulate the morpho-
logical and motion characteristics of the space targets in the stellar background, and the sequence frame im-
age 1s pre-processed to remove noise. After a series of operations, viz. image segmentation, mass deter-
mination, image registration, and maximum projection, an image containing the motion target trajectory
and the space target is generated. Subsequently, the motion direction of the space target is detected using
the Radon transformation. The experimental results show that the absolute error of both the calculated di-
rection and the actual direction of motion is 0. 0222°. Therefore, the process can be used to effectively de-
tect the motion direction of the space target.
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Fig.1 Geometrical relationship of Radon transformation
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Tab.1 Movement characteristic of sequential space image
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Fig.3 Result image of pattern one and two
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Fig. 9 Result image after adding noise
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Tab.2 Movement direction of space target )
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0 0.6 0.6
10.0 8.6 —1.4
20.0 20.6 0.6
30.0 30.2 0.2
40.0 38.4 —1.6
50.0 51.6 1.6
60.0 59.6 —0.4
70.0 70.6 0.6
80.0 79.0 —1.0
90.0 89.8 —0.2
100.0 97.8 —2.2
110.0 110.0 0
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