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Three-dimensional Shape Measurement System based on Auto-synchronous
Scanners with Line Structured-light

XIONG Sheng-jun, ZHAO Fei, ZHAO Heng, AO Lei
(Academy o f Opto-Electronics, China Academy of Sciences, Beijing 100094, China)

Abstract: In order to measure the three-dimensional shape of a non-cooperative target in a close distance
in the missions for space targets operations, a line structured-light three-dimensional shape measurement
system based on laser triangulation with auto-synchronous scanners was designed. The principle and the
configuration of the system were presented and the line structured-light scanners system model was
derived. The prototype system was set up and calibrated with a chessboard. The groove board and
Tiangong-1 scale model were measured. The measurement results show that the precision of the spatial
coordinates measurement is better than 1 mm, the precision of Z coordinates measurement is 0. 18 mm,
and the average errors of the distance between the measuring points and the fitted plane are 0. 31 mm at
the distance of 1 m. The system can simplify the scanner and reduce the weight and power consumption,
and can be used for the rapid three-dimensional shape measurement in the space missions.
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The structure of the measuring system

Fig. 1
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Fig. 3 Un-folded geometry at the horizon
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Fig.4 Un-folded geometry of the line structured-light system
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Actuate size Measurement Error

X size of groove 60 59.43 0.57
X size of ridge 10 9. 06 0.94
Y size of groove 30.4 31.2 0.8
Y size of ridge 9.5 8.58 0.92
z 12 11.82 0.18
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