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Abstract: An innovative and practical 3D reconstruction system was proposed to obtain 3D data of
large objects, and the system composition, theory and method were researched. The system is com-
posed by an infrared-based 3D scanner and two guide rails and a high-accuracy motion control system
based on Programmable Logic Controller (PLC) module. First, the 3D scanner installed in the guide
rail was controlled by the motion control system to move at a constant speed; then,the 3D scanner
was used to project infrared ray towards the object and reconstruct the infrared segment projected; fi-
nally, based on constant motion speed of the 3D scanner, the system was used to merge the local re-

construction data, thus obtaining complete 3D reconstruction data of the large object. Experiment re-
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sult indicates that compared with the method based on laser ranging, measuring speed achieved by u-

sing this proposed method is improved by approximately 7 times, with a measurement accuracy im-

proved by about 2.5 times. The proposed method can basically satisfy the requirements, such as high

reliability, high accuracy and high speed, for auto 3D reconstruction of large objects in industrial pro-

duction.
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Fig. 1 Illustration of system setup and principle
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Fig. 2 Tllustration of stereo vision system
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Tab.1 Comparison of measurement accuracies
(mm)
S FEWEE ARGWEE SCERC19IM 5 E

1 1343.5 1344.2 1345.2

2 2621.8 2622.5 2623.6

3 3 559.1 3 559.6 3561.2

4 5 514.3 5 515.1 5516.2

S 6 742.2 6 743.1 6 443.8

R 28 0.72 1.82
S 2k
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