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Abstract: To achieve on-orbit service or off-orbit elimination of non-cooperation targets such as failed
satellites and space debris, especially the rotating targets, it is required to carry out accurate measure-
ment of relative pose between the tracking spacecraft and the target. When the target rotates for a
round, closed-loop detection and pose optimization in the revisit region serve as a significant guarantee
for lowering the accumulative error and improving the measurement accuracy. First, establishment of
the bag of visual words and strategy for closed-loop detection of non-cooperation targets according to

such bag of visual words were introduced in this paper; combined pose optimization was carried out in
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key frames and current frame of the image sequence based on the similarity transformation, thus a-

chieving correction of the rigid transformation matrix; finally, ground-based simulation test was con-

ducted in different targets under different angular speed by using different cameras to verify effective-

ness and reliability of the proposed method. The results indicate that for non-cooperation targets with

an angular speed of 12(°)/s, its absolute angle error was about 1(°), with a relative angle error of a-

bout 1% and an average angle error of about 0. 12(°)/s when the measurement stabilizes. Hence, pro-

posed method can satisfy the mission requirements for relative pose measurement of non-cooperation

targets.

Key words: Non-Cooperation; rotating targets; bag of visual words; closed-loop detection; pose opti-

mization
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