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High-precision occlusion-resistant quad-vision camera 3D reconstruction system

CHEN Peng', LIU Huiting', ZHANG Lei', WANG Keyi', CAI Bolin®
(1. Department of Precision Machinery and Precision Instrumentation, University of Science and Technology of China,
Hefei 230026, China; 2. School of Internet, Anhui University, Hefei 230039, China)

Abstract: Multi-camera for 3D reconstruction can improve the accuracy and overcome occlusion, allowing for
the acquisition of 3D position of targets from multiple viewpoints. In order to more accurately recover the
distribution of targets in space, a convergent quad-vision camera 3D reconstruction system was introduced. A
reconstruction platform was designed and built with four cameras evenly distributed around the target scene.
After calibrating the relative pose of adjacent cameras in the system, the position and pose of each camera in a
unified coordinate system were obtained through coordinate system transformation. The pose of the camera
with the most transformations was verified, and the measurement results were consistent with those derived
from transformation. A chessboard target array of size 66x65 was reconstructed, with a maximum relative
error of 0.061% within a range of 45 mm. Compared with the fitted results, the root-mean-square (RMS) error
was 0.319 3 um. By using a metal block for reconstruction experiments, the shape could be recovered through
its vertices. Experimental results show that the device can be used in high-precision and occlusion-resistant 3D
reconstruction systems.

Key words: 3D reconstruction; quad-vision camera; stereo calibration; occlusion-resistant
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Table3 Comparison of direct and derived results of position and pose for No.4 camera
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Table 4 Checkerboard grid point spacing measurement

results
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