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Abstract: Three-dimensional laser scanning technology, as an efficient and high-precision active remote sensing method, plays
a significant role in the field of three-dimensional reconstruction. Aiming at the problem that a single data source has inherent
limitations in the 3D reconstruction of high-rise buildings in complex cities, this paper adopts the research method of multi-
source data fusion of ground laser point cloud and image point cloud. The fixed-station scanning system can provide high-
precision three-dimensional geometric references, but it has limitations in setting up stations and the loss of point clouds caused
by strong reflection from high-rise glass facades. Oblique photography by drones can efficiently obtain complete textures, but
oblique photography models have insufficient geometric accuracy. Therefore, in this study, the initial alignment of multi-source
point clouds is achieved through the unification of coordinate references, and fine registration is carried out in combination
with the iterative nearest point algorithm to realize the collaboration and optimization of multi-source data. Experiments show
that this method can generate three-dimensional models of urban high-rise buildings with precise geometry and complete
texture information, effectively overcoming the shortcomings and defects of a single technology, and providing a reliable

technical solution for the three-dimensional reconstruction of urban real scenes.
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Fig. 1 Schematic diagram of laser scanning point coordinate calculation
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Fig. 2 The real-scene 3D reconstruction process of laser point cloud and image point cloud fusion
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Fig. 3 Drone oblique photography
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Fig. 4 Multi-fusion three-dimensional point cloud data  Fig. 5 Three-dimensional model of the real scene of the city
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