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Abstract: To overcome the shortcomings of reconstructing sharp features of the point cloud model in
current surface reconstruction algorithms, a gradual point-line-surface reconstruction method empha-
sizing the sharp features was proposed. First, the accurate vectors of the point cloud were calculated
using principal component analysis along with k-neighbors iterative weighting according to spatial dis-
tance, normal deviation, and surface variation. Second, based on the principle that feature points
were present on the intersection area of several planes, the feature points were screened out by vector
clustering and plane fitting from the shortlisted feature points. Next, feature lines were reconstructed
according to the mutual relation between growing direction and principal direction of the feature

points. Meanwhile, corner points were optimized by matrix method on the basis of the least squares
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theory. Finally, the surface was reconstructed using the feature lines constraints. Experimental re-

sults indicate that the deviation between accurate vectors and theoretical vectors is close to 0. The

effect of the proposed algorithm is more superior to the Poisson and MPU algorithms; moreover, the

effect is equivalent to the algorithm from reference [47]. Furthermore, there exists a linear relation-

ship between the time and point number, and the algorithm consumes less time. The proposed algo-

rithm can accurately estimate the vectors of the point cloud with sharp features; simultaneously, this

algorithm can precisely extract feature points from the point cloud models while emphasizing the sharp

features of the models.
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Fig. 1 Results of point cloud vectors
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Fig. 2 Shortlisted feature points
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Fig. 3 Distribution of feature points
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Fig. 6 Reconstruction of feature lines
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Fig. 9 Diagram of feature surface reconstruction
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