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Feature-Aware Three-Dimensional Point Cloud Simplification Algorithm
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Abstract In this paper, we propose a simplified method of feature-aware for a three-dimensional point cloud. First,
the £-nearest neighbor points of each point are searched by constructing an octree, and the normal vector of each
point is calculated to detect and preserve the edge points. Then, the expectation maximization algorithm is utilized
to cluster the point clouds and determine the points with high curvature. Finally, these point clouds are simplified
by a method which utilizes the edge-aware directed Hausdor{f distance, the above point clouds are merged, the
duplicate points are deleted, and thus, the model is simplified. The proposed method is suitable for the models with
different curvature changes, and it can display the overall contour of the model while retaining the sharp features.

The experimental results show that the proposed method not only preserves the geometric features and contour

appearance of the original model, but also effectively avoids the hole phenomenon in the simplification process. The

geometric simplification error of the method is considerably low.
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Fig. 3 Schematic of neighbor points near projection point
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Table 1  Simplification speed of each point cloud model at different simplification rates
) o Simplification time /ms
Point cloud Original Cluster
7=80% 7=50% 7=20%
model point cloud number -
E C S E C S E C S

Bunny 35949 125 1063 258 125 1063 493 125 1063 674
Chair 49960 30 83 913 324 83 913 587 83 913 732

™ 349863 1076 10672 3124 1076 10672 5936 1076 10672 8784
Bunny 35949 125 1422 206 125 1422 411 125 1422 578
Chair 49960 50 83 1385 289 83 1385 562 83 1385 694
T™W 349863 1076 23625 2937 1076 23625 5464 1076 23625 8293
Bunny 35949 125 2065 197 125 2065 383 125 2065 502
Chair 49960 70 83 1968 264 83 1968 551 83 1968 675
T™W 349863 1076 36735 2754 1076 36735 5269 1076 36735 7931
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Table 2 Comparison of simplification speed and error for different algorithms under same model
Point cloud Simplification Simplified Simplified Maximum Average

model ratio /% algorithm time /ms error /(107" mm) error /(10" mm)

CAA 5000 3163 1042

Bunny 50 CSM <3500 2178 612

Proposed <3000 2086 473
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