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Abstract: To achieve high-efficiency and high-precision detection of super-large steel structures, this
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study investigates the overall registration algorithm for ground laser point clouds and the algorithm to gen-
erate dense point clouds from unmanned aerial vehicle multi-view images. First, the iterative global regis-
tration algorithm based on geometric features is used to weigh and solve the observed value constraints con-
tinuously. The error of the observed value corrections is controlled within a certain threshold range until
the registration is complete and the LiDAR point cloud model of the entire grid structure is generated. Sub-
sequently, the eccentricity between the spherical node and the column in the grid structure is calculated us-
ing the spherical node multi-link center point algorithm. The image dense point cloud generated using the
visual structure from motion algorithm and improved RANSAC algorithm is used to realize fusion of the
ground laser point cloud and high-resolution non-metric image data through registration. With the high-pre-
cision inspection of the largest-span steel structure in Asia taken as an example, the overall registration ac-
curacy of the multi-station LiDAR point cloud is 5 mm, and the deviation of 16 of the 21 steel columns
sampled is close to or greater than 35 mm (32. 1-68. 2 mm, all in the outward direction). Notably, the de-
flection of the overall steel structure grid is less than 1/250. The feasibility and accuracy of the entire regis-
tration algorithm for the ground LiDAR point cloud and the algorithm for generating high-resolution non-
measurement image data-intensive point clouds are verified to fully meet the requirements of high-precision
detection of super-large steel structures.
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Fig. 1 Flowchart of point cloud registration algorithm
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