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Design of 3D Scanning System for Mechanical Workpiece Based on
Surface Structured Light

Lin Jiaxin, Ai Wei, Liu Shaojun

(College of Automation Science and Engineering, South China University of Technology. Guangzhou 510641, China)

Abstract: According to the improvement of production efficiency in industrial manufacturing, especially in the automatic assembly
process by the robot and the application requirements of picking up the workpiece to 3D scanning technology, this paper designed a visual sys-
tem that can accurately extract points cloud of the mechanical workpiece surface. The designed scanning system is mainly made up of comput-
er, projector and industrial camera. Based on the principle of optical measurement and machine vision, this paper researched and designed the
calibration strategy of industrial camera and projector, the detection strategy of structured light — coding and decoding, and the geometric
strategy of points cloud reconstruction in scanning system. For the redundant background plane points cloud of 3D scanning reconstruction of
mechanical workpiece, this paper designed an effective segmentation method by randomly selecting the point cloud and constructing the back-
ground plane iteratively. Experimental results show that the scheme of using structured light technology, projecting structured grating at dif-
ferent frequencies on the workpiece by projector, acquiring the modulated raster images of mechanical workpiece synchronously by industrial

camera, extracting and calculating the grating in the image, and extracting the points cloud on mechanical workpiece surface by triangular de-

tection algorithm has high accuracy and reconstructs the surface cloud of mechanical workpiece effectively.
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