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A CSF-Modified Filtering Method based on Topography Feature

L1 Yameng, LLi Chaokui, Wang Shuhan, Fang Jun

(National-Local Joint Engineering Laboratory of Geo—Spatial Information Technology;
Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: In order to improve the precision, efficiency and robustness in complicated terrain conditions, a CSF-
modified filtering method was presented based on Cloth Simulation Filtering(CSF). Firstly, with the method of
dynamic grids based on slope, we established a gird index for the point cloud of which the gross errors are elimi-
nated. Secondly, the terrain surface equation is produced by the nadir in every girds to fit elevation value of ev-
ery point. And the difference between real and fitted value is the elevation normalized. Finally, with CSF algo-
rithm to simulate gradually filtering process to refine the cloth and ground points are obtained by the final cloth
and limited threshold. We verify the presented algorithm and the original CSF algorithm with the same filtering
parameters in the complicated test area. The accuracy increases from 88.9% of original CSF algorithm to
95.19% of the CSF-modified algorithm. And error of type I and type II decrease from 9.71% and 1.39% to
4.57% and 0.24% respectively. In addition, the filtering duration is shortened from 164 s to 60.9 s. The result
shows that on the basis of ensuring the accuracy of filtering in a wide range of complicated terrain, the modified
method is not only adaptable for complicated situation areas but also helpful to enhance the efficiency of filtering
computation.

Key words: LiDAR;Filtering; CSF; Topography feature ; Elevation normalization



