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Coarse-to-fine Point Cloud Registration Algorithm Based on
Global Feature Maps

LI Wen LIN Xubin
(Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Aiming at the problems of low accuracy, poor robustness, and poor universality of existing point cloud registration
algorithms on non-repetitive scanning LiDAR, a coarse-to-fine point cloud registration algorithm based on global feature map (CTF-
ICP) is proposed, and a non-repetitive scanning LIDAR odometer is implemented. This algorithm uses Gaussian distribution to
characterize the local point cloud distribution and construct a global feature map. The registration stage includes coarse registration
and fine registration. Firstly, using normal distribution transformation to achieve frame to frame coarse registration between continuous
point cloud frames; Then, based on the coarse registration results, the current point cloud is mapped to the global feature map, and the
eigenvalues of the global feature covariance matrix at the corresponding positions are normalized to achieve precise frame to map
registration; Finally, a comparative experiment will be conducted between the algorithm proposed in this article and other commonly
used registration algorithms. The experimental results show that the algorithm proposed in this paper can adapt well to non-repetitive
scanning LiDAR, and the registration accuracy and speed are significantly improved compared to commonly used registration
algorithms; Meanwhile, ablation experiments have demonstrated the effectiveness of the coarse-to-fine point cloud registration
algorithm and the global feature map.

Keywords: global feature map; coarse-to-fine point cloud registration; non-repetitive LIDAR odometry; Gaussian distribution;
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