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Volume Measurement Method for Dam Defects Based on 3D Point Cloud

~

ZHANG Yuheng, XU Xiaolong, JIANG Yaxin, WEI Ruikai
(School of Information Science and Engineering, Hohai University, Changzhou 213200, China)

Abstract: During the operation of dams, it is inevitable that concrete spalling will occur. Therefore, it is of great signifi-
cance to accurately measure the volume of spalling defects for effective structural rehabilitation. Defects are often irregular
and difficult to calculate through simple geometric means. To achieve non-contact and precise measurement, this paper pro-
poses a defect volume measurement method for integrating with the point cloud plane fitting, filtering, and triangulation. A
monocular camera is used to capture the images of the structure to be tested. and obtain point cloud data through multi-view
3D reconstruction. The defect point cloud is segmented and downsampled using the voxel-based method, and the Delaunay
triangulation algorithm is applied to calculate the defect volume. To enhance measurement accuracy, the traditional random
sample consensus (RANSAC) plane fitting algorithm is improved by incorporating the statistical outlier removal (SOR), a-
chieving the precise separation of the defect region. Multiple experiments have proven that regardless of whether the shape is
regular or not,, this method can accurately measures the true volume of defects, improves the measurement accuracy by
70.32% than the RANSAC algorithm, and significantly enhances the precision of defect volume measurement.

Keywords: multi-view 3D reconstruction; RANSAC algorithm; statistical outlier removal; voxel downsampling; Delau-
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