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Fig.3 The Schematic Diagram of Slope Calculation
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Tab.3 Total Error Comparison of Different Slope Filtering

Algorithms
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Sample 51 7.02% 7.05%
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Tab.4 Total Error Comparison of Filtering Algorithm in the Urban Scene

Hik Elmquist Sohn Axelsson Pfeifer ~ Brovelli  Roggero Wack VNG~ ST
Sample 11 22.40% 20.49% 10.76% 17.35%  36.96% 20.80% 24.02% 17.74%
Sample 12 8.18% 8.39% 3.25% 4.50% 16.28% 6.61% 6.61% 5.34%
Sample 21 8.53% 8.80% 4.25% 2.57% 9.30% 9.84% 4.55% 4.90%
Sample 22 8.93% 7.54% 3.63% 6.71% 22.28% 23.78% 7.51% 8.17%



Sample 23 12.28% 9.84% 4.00% 8.22%  27.80%  23.20% 10.97% 8.50%
Sample 24 1383%  13.33% 4.42% 8.64%  36.06%  23.25% 11.53% 8.75%
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Tab.5 Total Error Comparison of Filtering Algorithm in the Forest Scene
ik Elmqvist Sohn Axelsson  Pfeifer  Brovelli  Roggero Wack ASCEE
Sample 51 21.31% 9.31% 2.72% 371%  22.81% 3.01% 11.45% 7.05%
Sample 52 57.95%  12.04% 3.07% 19.64%  45.56% 9.78% 23.83% 6.10%
Sample 53 48.45%  20.19% 8.91% 12.60% 52.81%  17.29% 27.24% 4.33%
Sample 54 21.26% 5.68% 3.23% 5.47%  23.89% 4.96% 7.63% 5.57%
Sample 61 35.87% 2.99% 2.08% 6.91%  21.68%  18.99% 13.47% 3.26%
Sample 71 34.22% 2.20% 1.63% 8.85%  34.98% 5.11% 16.97% 7.56%
¥iME 36.51% 8.74% 3.61% 9.53%  33.62% 9.86% 16.77% 5.64%
By 7% 14.64% 6.75% 2.67% 5.82%  13.17% 6.81% 7.51% 1.63%
*6 BIERBEEAERRELZENLL
Tab.6 The Comprehensive Total Error Comparison of Filtering Algorithm
ik Elmqvist Sohn Axelsson Pfeifer ~ Brovelli  Roggero Wack R
B 20.73% 9.34% 4.82% 8.02%  2578%  12.35% 12.04% 6.91%
¥iiZ  16.48% 5.63% 3.56% 527%  13.26% 8.09% 7.77% 3.49%
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A Multi-scale Adaptive Slope Filtering Algorithm of Point Cloud

WANG Wengi* LI Zongchun® FU Yongjian® HE Hua® XIONG Feng*

1 Institute of Geospatial Information, Strategic Support Force Information Engineering University, Zhengzhou 450001, China

Abstract: The slope filtering algorithm of point cloud is simple and easy to implement. In order to further improve the adapta-
bility of slope filtering algorithm, a multi-scale adaptive slope filtering algorithm of point cloud is proposed. Firstly, a pseu-
do-grid is introduced to divide the point cloud on the basis of data pre-processing. Then, the slope angle of grid points is calcu-
lated one by one using distance weighting, and the threshold value is determined adaptively by combining k-means clustering
and normal distribution. Finally, the multi-scale strategy is used to reduce the grid size step by step to achieve fine filtering of
point cloud data. The algorithm was verified using two point cloud data sets with different densities. Compared with the two
slope filtering algorithms and the classical algorithms of ISPRS, the experiment shows that this algorithm has better overall
fitting results and higher stability, which is suitable for point cloud in different scenes.
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