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A Bridge Digital Modeling Method Based on UAV Tilt Photography and 3D Laser Scanning
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Abstract: In order to carry out the data fusion of UAV tilt point cloud and vehicle laser point cloud, realize
the complementary advantages of fusion data, make up for the deficiencies in the observation angle of tilt
photography technology, and complete the high-precision digital restoration of the bridge, in view of the fact
that the UAV oblique photogrammetry technology cannot comprehensively obtain the complete 3D information
of ground objects, resulting in the problem of local texture distortion and hollowness in the 3D bridge model
in the modeling, a multi-source data fusion modeling method based on UAV tilt photography technology and
3D laser scanning technology is proposed. First, the bridge inclined real scene triangulation network data

obtained by UAV are converted inclined dense point cloud by using the inclined real scene 3D reconstruction
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technology. Then, according to the distribution characteristics of the 2 kinds of data, based on the point
cloud registration method with the same name plane geometric features, the common surface in the point
cloud to be matched is initially extracted, and the denoising is conducted by using the multi-partition least
squares fitting algorithm. Afterwards, the denoised plane point cloud is fitted with the RANSAC algorithm, the
rotation matrix is calculated by using the quaternion coordinate transformation model, the error equation of indirect
adjustment is established and the fusion parameters are calculated, and the 2 kinds of point clouds are fused with
high precision. Finally, the fine triangulation network is reconstructed by using the full view angle covered fused
point cloud data, the refined bridge model after fusion is obtained by texture automatic mapping. The
experimental result shows that (1) the main factors affecting the accuracy of the tilted reality model are the data
fusion error and modeling error; (2) the modeling method based on multi-source data fusion not only can ensure
the reconstruction efficiency and accuracy of the 3D model, but also can correct the bridge bottom texture in UAV
tilt photography modeling, which provides a feasible method for bridge digital restoration.

Key words: bridge engineering; digital restoration; multi-source data fusion; oblique photogrammetry ; laser
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Fig. 2 Point cloud registration process based on plane geometric features
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