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Airborne LiDAR point cloud filtering using saliency division
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Abstract: Point cloud filtering is one of the key steps of airborne LiDAR point data processing. Most traditional
methods obtain satisfactory effects just for several specific terrain types. However, ground filtering on the point
cloud of complex or mixed terrain types faces a huge challenge. Therefore, a new point cloud filtering method
based on grid ground saliency division was proposed. As the point clouds were organized with virtual grid, a
ground saliency division based on elevation was performed on the scanning line of point clouds. For different
types of grids, different filtering processes were employed to segment point clouds into ground points and non-
ground points according to the ground saliency value. Compared with other classical methods, the proposed
method avoids the iterative encryption process, and the curved surface was used to fit local terrain in those
undulating area, which has better adaptability in complex and mixed terrains with limited increase of
computational cost, and generates a set of ground points with high reliability.
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Fig.2 Elevation mutations detection in multiple directions
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Fig.3 Ground saliency calculating
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Tab.1 Landform in each subarea

Terrain properties

Area
Topographic relief Objects

1 Smooth Buildings, vegetation, waterbody
2 Smooth Complicated buildings, vegetation
3 Smooth Complicated buildings, viaduct
4 Smooth Complicated buildings, vegetation
5 Large Buildings, waterbody, terrain fault
6 Large Vegetation, buildings, viaduct
7 Smooth Buildings and vegetation
8 Large Buildings, power line, viaduct
9 Large Slope, vegetation, steep, viaduct
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Tab.2 Assessment criteria of crosstab method
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Tab.4 Comparison and analysis of filtering accuracy
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6 6.58 399 488 89.22 622 325 427 9053 292 5.25 445 88.60 330 324 326 92.82
7 11.58 935 10.67 78.17 322 9.09 562 8829 362 1153 6.86 83.62 498 1051 724 8493
8 9.06 316 6.05 87.89 285 435 3,61 9276 229 6.02 420 90.03 3.11 330  3.21 93.58
9 6.81 334 471 90.12 332 505 437 9093 493 1289 9.74 7937 253 570 445 90.80
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Fig.7 Comparison of filtering result of site 1 and 9. (a) Filtering result of

site 1; (b) original point clouds; (c)filtering result of site 9;

(d) original point clouds
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