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Abstract

Point cloud registration is an important part of 3D point cloud map construction based on multi-
linelidar. At present, traditional iterative nearest point algorithm (ICP) is mainly used for point
cloud registration. For the traditional iterative nearest point algorithm, point cloud registration is
time-consuming and error-prone, which leads to the low accuracy of point cloud registration.
Based on the principle of traditional iterative nearest point algorithm, this paper proposes an im-
proved ICP algorithm combining PL-ICP algorithm and PP-ICP algorithm. In the point cloud inter-
frame registration, the registration method of finding the corresponding point set is changed to the
point-to-line and point-to-surface methods for point cloud registration. The experimental results
show that the method proposed in this paper can effectively construct a point cloud map. The
point cloud registration time is reduced and the registration accuracy is good.
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Figure 1. Comparison of point clouds before and after voxel grid filtering
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Figure 2. Geometric relationship between point and line distance
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Figure 3. Geometric relationship between point and plane distance
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Figure 4. Park scene point cloud registration effect
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Table 1. Comparison of registration accuracy of each algorithm in park point cloud scene
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Figure 5. Frame registration time
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Table 2. Comparison of registration time of each registration algorithm
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