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Abstract

extracting features, which is not comprehensive and easy to lose feature boundaries, this study provides a point cloud

Addressing the issues of point cloud simplification algorithms that rely on traditional parameters when

simplification approach using von Mises-Fisher (vMF) distribution to extract features. This method first uses a
neighborhood center point to create a vector, divides the surface through the threshold of the relationship with the normal
direction, reduces the impact of noise on the finer features. Then, the priority of surface points is extracted by using vMF
distribution to realize global feature extraction. Finally, octree hierarchical simplification is operated based on features.
Experiments described that the method in this study can successfully extract detailed features. Compared with methods
based on curvature and Hausdorff distance, it has a better feature extraction effect. The simplification algorithms based on
curvature, grid, and random, and the proposed method are used to analyze the reconstruction results, 3D bias, and
quantitative analysis, results prove that the proposed simplification method is more effective. The proposed simplification
method provides a fresh approach for point cloud feature extraction and simplification.
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Fig. 14 3D deviation maps. (a) (e) Deviation result of curvature reduction algorithm; (b) (f) deviation result of raster reduction algorithm;

(c) (g) deviation result of random reduction algorithm; (d) (h) deviation result of proposed algorithm
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Table 2 Bunny error analysis table

unit: mm

Curvature reduction

Raster reduction

Random reduction

Parameter algorithm algorithm algorithm Proposed method
Maximum error 0.962/—1.286 1.0181/—1.270 0.934/—1.766 1.119/—0. 802
Average error 0.023/—0.038 0.022/—0.032 0.028/—0.042 0.018/—0.040
Standard deviation 0.055 0. 049 0. 066 0.051
#3 EEEE
Table 3 Eaves error analysis table unit: mm

Curvature reduction

Raster reduction

Random reduction

Parameter algorithm algorithm algorithm Proposed method
Maximum error 33.110/—33.31 27.901/—76.73 27.917/—34.217 47.121/—60. 32
Average error 1.425/—1.47 1.47/—1.469 1.717/—1.443 1.213/—1.22

Standard deviation 2.35 2.385 2.67 1.918
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