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Design of 3D Scanning Measurement System Based on Binocular

Structured Light
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Nanjing 210044, Jiangsu, China)



Abstract:It also presents information better in front of people through various technical means,
and improves people's cognition of the world from two-dimensional to multi-dimensional. Among
the many 3D measurement and imaging methods, active structured light 3D measurement and
imaging technology stands out. Due to its advantages of non-contact, high speed and high
precision, it is more and more widely used in industrial measurement. Because the general 3D
scanning measurement system is limited by the projection speed and calibration accuracy of the
projection system, it is difficult to improve the measurement efficiency and accuracy of structured
light. Therefore, improving the measurement efficiency and accuracy of the 3D scanning
measurement system has important research significance and application value.

To improve the fringe projection efficiency and measurement accuracy of the 3D scanning
measurement system, a 3D scanning measuring instrument based on binocular structured light is
designed in this paper to realize the rapid projection of coding fringes, and combine the binocular
stereo matching algorithm to obtain high-precision parallax information. First, the Bayer dithering
technology is used to convert the projected grayscale fringes into binary fringes to reduce the
effect of the projector's defocusing on the contrast and depth of field drop. Then, the wrapped
phase is expanded into absolute phase by means of multi-frequency heterodyne method, and the
unique absolute phase is used as the primitive of stereo matching, and the optimal phase matching
point is obtained by using the parallax constraint relationship and MSD matching cost calculation,
solves the matching problem of weak textures and repeated textures. And the parallax is refined by
quadratic curve sub-pixel interpolation, which optimizes the accuracy of sub-pixel parallax. The
depth information and three-dimensional information of the measured object are obtained through
the principle of triangulation and dual-target calibration. Compared with the traditional monocular
structured light measurement system, the system does not need to calibrate the projection system,
and reduces the error caused by the nonlinear Gamma effect of the projection system.The
precision balls and statues are measured by experiments.

The results show that the measurement accuracy of the method designed in this paper is 0.059mm,
which is close to the measurement accuracy of the traditional twelve-step phase shift, and is
52.8% higher than the traditional three-step phase shift. Finally, some items in life and industry are
measured, such as shoe soles, water pipes, fans and fruits, and the size and shape contours of these

items can be easily distinguished.



Keywords:3D scanning measuring instrument;structured light;Binocular stereo vision;Binary
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