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Point Cloud Alignment Method Based on Contour Cloud

Gu Tian, Yang Bo, Dong Jiahui, Jiang Tao, Yang Xiaojie, Ren Wenxiao
(China FAW Group Co., Ltd., Changchun 130011)

Abstract: As a critical functional component of the vehicle body, the automobile engine hood’s point cloud
registration accuracy directly impacts the assembly gap, sealing performance, and collision safety. To address the
limitations of traditional registration methods in handling engine hood point clouds—such as large surface registration
errors, low precision, and poor efficiency—this paper employs an improved voxel filtering approach for preprocessing
and proposes a hybrid registration method based on feature fusion and GICP. The method first performs coarse
registration through curvature feature extraction and FPFH descriptors, followed by fine registration using the GICP
algorithm. Experimental results demonstrate that our approach achieves an average registration error of 15.11 mm with
an average processing time of 9.3 s on a dataset containing 30 engine hood point clouds, showing higher registration

accuracy and better computational performance compared to baseline algorithms. This study provides a novel approach
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for high—precision registration of complex curved surfaces in automotive panels.
Key words: Point cloud registration, Automotive engine hood, FPFH, SAC-IA, GICP
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