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Perception and motion estimation of a target are extremely crucial for space debris removal. A safe and secure
mission to achieve this involves the following steps: first, checking the appearance and estimating the motion
of a target from a distance of few tens of meters; then, approaching it until the distance is reduced to a few
meters; and finally, setting a removal equipment for it. A visual-based perception system is found to be useful
for these tasks because it can be compactly structured and measure a wide and long range. We studied this
system for practical applications such as stereo vision three-dimensional (3-D) reconstruction, model-based
matching for pose-position estimation, and so on. We built an optical simulator that can be used for testing
various optical situations in an orbit. This paper briefly describes the current progress of our activities.
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Abstract

Perception and motion estimation of a target are extremely crucial for space debris removal.
A safe and secure mission to achieve this involves the following steps: first, checking the
appearance and estimating the motion of a target from a distance of few tens of meters; then,
approaching it until the distance is reduced to a few meters; and finally, setting a removal
equipment for it. A visual-based perception system is found to be useful for these tasks because
it can be compactly structured and measure a wide and long range.

We studied this system for practical applications such as stereo vision three-dimensional (3-
D) reconstruction, model-based matching for pose-position / motion estimation, and so on. We
built an optical simulator that can be used for testing various optical situations in an orbit. This
paper briefly describes the current progress of our activities.
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