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A Point Cloud Fusion Method for Space Target 3D Laser Point Cloud and Visible
Light Image Reconstruction Method

SU Yu', ZHANG Zexu', YUAN Mengmeng', XU Tianlai', DENG Hanzhi’, WANG Jing’

(1. School of Astronautics, Harbin Institute of Technology, Harbin 150001, China;
2. School of Automation and Electrical Engineering, University of Jinan, Ji'nan 250022, China;

3. Science and Technology on Optical-Radiation Laboratory, Beijing 100085,China)

Abstract: In this paper, a high-precision spatial target lidar for 3D reconstruction of point cloud and visible light image 3D
reconstruction point cloud fusion method is proposed. This fusion method uses the solved 3D reconstruction to invert the camera
pose and 3D point cloud model centroid position optimization initial value selection. The registration accuracy and registration
efficiency of the ICP algorithm are improved. At the same time, according to the characteristics of the two sets of point clouds, the
Euclidean distance threshold is used to delete the noise points of the 3D point cloud edge, and the high-precision 3D reconstruction
point with the scale information fusion is obtained. The simulation experiment of the spatial target simulation model shows that the
fusion method can effectively improve the point cloud density, fill the reconstruction vulnerability, and improve the point cloud
accuracy of the spatial target 3D reconstruction.

Keywords: space target; 3D reconstruction; laser radar; point cloud fusion; ICP

Highlights:

e A novel method for determining the initial value of ICP is proposed.

e A point cloud fusion method that solves the problem of monocular scale is established.

e An effective method of fusion point cloud optimization is proposed.
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