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In this study, we proposed a three-dimensional (3D) scanning system based on laser-vision
technique and rotary mechanism for automatic 3D model reconstruction. The proposed scanning
system consists of a laser projector, a camera, and a turntable. For laser-camera calibration a
new and simple method was proposed. 3D point cloud data of the surface of scanned object was
fully collected by integrating extracted laser profiles, which were extracted from laser stripe
images, corresponding to rotary angles of the rotary mechanism. The obscured laser profile
problem was also solved by adding an addition camera at another viewpoint. From collected 3D
point cloud data, the 3D model of the scanned object was reconstructed based on facet-
representation. The reconstructed 3D models showed effectiveness and the applicability of the
proposed 3D scanning system to 3D model-based applications.
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Fig. 1 Triangulation-Based laser-vision
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Fig. 5 Rectified chessboard image and its detected
corners
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Fig. 10 Obscured laser profile
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Fig. 15 Coordinate transforming from laser plane into
rotary mechanism frames
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Fig. 19 The second reconstructed 3D model
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