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3D construction and optimal parameters of rock mass structures
based on stereo vision

WANG Peitao' , CAO Xiaoying', GUO Gaoxin®, ZHANG Geng’

(1. School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. School of Automation, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; To study the fast and efficient modelling method of rock structures, calibration and 3D point cloud
establishment were conducted to investigate the optimal parameters of binocular vision modelling through images
correction, alignment, deskew and 3D modelling algorithms based on the LenaCV binocular system. Optimal
parameters for binocular vision modeling were determined according to the characteristics of target objects suitable
for point cloud modeling. Relationship between the optimal shooting distance and baseline distance for 3D point
cloud modeling was discussed. The results show that the optimal grid size of the checkerboard is 10 mm. The
optimal calibration distance is 25 times the baseline distance with an error limit of 0.5 pixels. Objects with rough
surfaces have better 3D modelling effect than that with smooth surfaces. Objects with higher proportion of targets in
the field of view show better 3D point cloud modeling than lower ones. The LenaCV binocular system with a
baseline distance of 12 c¢m gives better results than that with a baseline distance of 6 ¢cm in creating and outputting
3D point cloud. Based on on-site tests, the optimal calibration conditions, photographic conditions, and object
characteristics for modeling were discussed, providing practical experience for the reconstruction of three-
dimensional structures of rock masses and verifying the feasibility.
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Fig. 1  Principle for camera calibration
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Fig.2 Experimental error and modeling effect under stability condition
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Fig.3 Experimental error and modeling effect under disturbance condition
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Fig.4 Calibration error analysis of different checkerboard size
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Fig. 8 Results of binocular modeling of Nanwang stone
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Fig.9 Results of binocular modeling of West Gate stone
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Fig. 10 The binocular modeling results when the map proportion is 2/3
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Fig. 14 Depth map modeling of 6 cm baseline distance with multiple spacing( pixels)
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Fig. 15 Point cloud modeling of 6 ¢cm baseline distance with multiple spacing
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