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Application of slope and slope direction analysis based on lidar point cloud data
Guanjun Cat
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[Abstract] LiDAR point cloud data, with its high precision, high resolution, and comprehensive perception
capability of complex terrains, provides a new data foundation and research perspective for slope and aspect
analysis. This study focuses on the application of slope and aspect analysis based on LiDAR point cloud data.
Firstly, the point cloud denoising algorithm is used to denoise the LiDAR data, and then ground points are
extracted based on Progressive Triangulated Network Densification filtering (PTD) and Cloth Simulation
Filtering (CSF). In terms of slope calculation, by constructing a Digital Elevation Model (DEM) and using the
neighborhood analysis algorithm, the slope is accurately calculated according to the elevation changes of grid
cells in the DEM. In aspect analysis, the aspect is determined based on the slope calculation results with the help
of mathematical models. The results show that compared with traditional measurement methods, the analysis
results based on LiIDAR point cloud data have improved accuracy and can clearly present topographic details.

[Key words] LiDAR;Statistical outlier filtering;Progressive Triangulated Network Densification Filtering
(PTD);Cloth Simulation Filtering (CSF); Digital Elevation Model (DEM);slope,aspect;neighborhood analysis
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