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Abstract: Point cloud feature-line extraction is the basis of point cloud model reconstruction. Global-
ly, the research on feature-line extraction from point clouds has been conducted in terms of edge detec-
tion, feature line tracking, and surface analysis. However, this seemingly simple operation is actually
difficult to realize because of problems such as varied models, point cloud noise and imperfection, and
feature complexity. Starting from the assertion that curvature mutated points imply the feature line of
a single point cloud, this study presented a clustering, refinement, segmentation, and sorting scheme

for feature-line extraction. This scheme was based on the idea of regional segmentation and edge de-
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tection in image processing. In the specific implementation of this scheme, this study proposed an al-
ternative point set segmentation algorithm based on connection region clustering, a point set thinning
algorithm based on locally influenced area corrosion, and a feature line branching truncation and sor-
ting algorithm based on combinatorial search criteria and principal component analysis bidirectional
search. Recommended values of the two key parameters, that was, curvature-mutated point ratio w
and directional angle threshold 6y, were determined by conducting a comparative experiment. The
proposed method could also extract a greater number of feature points as compared to the similar algo-
rithm. The anticipated contour extraction effect was achieved through model experiments, in which
the accuracy ratio of the feature-line extraction for models of simple geometry and complex mechanical
parts, as well as artwork models, are 100% and 85% , respectively. The algorithm has the character-
istics of generality and extendibility, thus enabling an improved feature extraction effect to be obtained
through program improvement.
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