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Hole Detection Method for Automotive Component Point Clouds
Based on a—Shapes and Feature Constraints

Gu Tian, Wang Chengwen, Wang Yang, Tang Mingwei, Jin Shengxi, Sun Zheng
(China FAW Group Co., Ltd., Changchun 130011)

Abstract: To address the issues of low accuracy and poor robustness in hole detection within 3D scanned point
clouds of automotive components, this paper proposes a hole detection method that integrates a—Shapes with geometric—
topological dual constraints. First, an improved voxel filter is used to preprocess the point cloud for noise reduction;
Subsequently, a multi-scale triangular mesh is constructed via a—Shapes, and potential hole regions are extracted by
combining boundary analysis; Finally, curvature features and normal vector consistency constraints are introduced to
screen for real holes. Experimental results show that on a dataset containing 30 groups of automotive component point
clouds, the proposed method achieves a hole detection accuracy of 97.3%. lts recognition rate and efficiency are both
improved compared with the traditional Delaunay algorithm, and it can effectively adapt to scenarios with complex
surfaces and multi—scale holes.
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