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Abstract
Aiming at the problem that the use of airborne LiDAR point cloud data to produce high-precision
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DEM is susceptible to terrain and dense vegetation interference, an improved filtering algorithm
based on slope and terrain is proposed. After the point cloud is grid based on a certain scale, the
terrain judgment factor is introduced to judge the terrain in the grid and adaptively adjust the
gradient threshold of the grid, so as to avoid the problem of terrain distortion caused by smooth
transition or ignoring small terrain features, and poor filtering effect on steep slopes and cliffs. The
processing results of the airborne LiDAR point cloud data provided by FARO SINGAPORE PTE. LTD
show that the algorithm in this paper has obvious advantages compared with the classical slope fil-
tering. In the forest area with complex terrain and high vegetation density, the ground points can be
well preserved and filtered out. Non-ground points such as vegetation can get real terrain informa-
tion. In the area of steep slope and cliff terrain, the total error of the algorithm in this paper is re-
duced by 2.68% compared with the cloth simulation algorithm, and the filtering effect is better.
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Figure 1. Traversal of direction vector at the lowest point of grid
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Figure 2. g; Schematic diagram of X-Z section
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Figure 3. Original point cloud image
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Figure 4. Overall filtering results of study area with terrain factor. (a) Results after the first filtering; (b) Results after the

second filtering
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Figure 5. Filtering results of two schemes. (a) Filtering effect of scheme I algorithm; (b) Filtering effect of scheme I1 algorithm
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Figure 6. Digital elevation model filtered by two schemes. (a) DEM model generated by scheme I; (b) DEM model generat-
ed by scheme I1
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Table 1. Manual classification of point clouds in three regions

® 1 ZAREREFIHIEELR
DX 35 TR NI IR A a b c d
VE S 17,718 53,096 13,156 1785 4562 51,311
X35 A TR 16,748 54,066 14,269 327 2479 53,739
TTR= 13,545 57,271 11,497 1174 2048 56,097
VE S 445,218 78,438 399,913 1401 45,305 77,037
XI5 B P S 433,271 90,385 394,642 23 38,629 90,362
TTR= 417,158 106,501 390,230 1050 26,928 105,451
VE S 976,624 107,115 878,922 3498 97,702 103,617
X% C TR 985,190 98,549 895,444 1231 89,746 97,318
TR= 953,324 130,415 895,003 3607 58,321 126,808
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Table 2. Statistics of three types of errors in three regions
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VE 0.35% 37.03% 8.92%

X1 B HE 0.00% 29.95% 7.38%
E = 0.27% 20.34% 5.34%

E 0.39% 48.53% 9.34%

X3 C JE 0.14% 47.98% 8.39%
E = 0.40% 31.50% 5.71%
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