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Abstract: With regard to the measurement for vibration and flatness of large-scale space truss struc-
ture, the demand in large-scale and long-distance space positioning measurement is very common, and
in consideration of the measurement characteristics of long distance, large scale and high precision,
spot positioning is regarded as one of the optimal methods. In this paper, a kind of round spot based
on retro-reflection target, with a relatively large target-background contrast, is introduced; and relat-
ed algorithm such as computer vision is adopted to realize the long-distance positioning with precision
subdivision. By virtue of the Canny edge detector, edge extraction is conducted in the retro-reflected
spot and coordinate of the spot center is worked out through least-square fitting in the edge, thus a-

chieving the positioning purpose. Through subdivided modeling for the Canny edge detection error and
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least-square fitting precision, an analysis is conducted on the repeatability error bounds of the spot po-

sitioning, and a reliable estimation for repeatability precision of spot positioning in this algorithm is

provided. In the experiment where LED and 532 nm laser is taken as the light source, the repeatabili-

ty error bounds of the center positioning 3-sigma are respectively 0. 30 mm and £0. 57 mm, which

are consistent with the +/n estimate obtained in the subdivided model. Precision subdivision of the ex-

tracted edge by Canny edge detector through the least-square circle fitting can satisfy the requirement

for high precision in long-distance space positioning.

Key words: spot positioning; retro-reflection; Canny edge detector; least-square circle fitting
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Fig. 3 Four subregions structure
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field of view for camera
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