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Ascertainment of Optimum Point Cloud Density for Microtopography DEM

WEI Zhou'?, LI Guanglu', REN Lei!
(1. College of Resources and Environment, Northwest A&F University, Yangling
Shaannxi 712100, China; 2. Shaanxi Land Construction Group , Xi’an, Shaanxi 710000, China)

Abstract: [ Objective] Through the analysis and research for optimal point cloud density mico DEM , this pa-
per aimed to select the best point cloud density from it to achieve efficient, rapid access to micro-surface to-
pography observations purpose. Upon which the computational cost was expected to be reduced under the
precondition of observation accuracy. [ Methods] Previous research of point cloud data proved that the opti-
mal level of resolution about the data was 4 mm. The raw data were compressed by 7 ratings: 100%,75%,
50%.25%,10% ,5% and 1% to generate the corresponding DEM. Three most common DEM accuracy indi-
cators; average error, root mean square error, standard deviation were used to evaluate the accuracy of the
DEM above. [Results] (1) When the point cloud compression level was set above 15%, the average error
unchanged and maintained at a low value with the decrease of point cloud density, when it was compressed <C
15%, the average error increased rapidly with the decrease of point cloud density. (2) When the compression
of the point cloud was > 10%, standard deviation was in a flat status with the decrease of the point cloud
density. When it was <<10%, the standard deviation of point cloud density decreases rapidly with the in-
creasing of point cloud density. (3) When point cloud was compressed over 20% , with the decrease of the
point cloud density, root mean square error was in the flat segmentation; when it was <.20% , the root mean
square error rapidly increased with the decrease of point cloud density. [ Conclusion] The comparison of dif-
ferent compression ratings verified that the optimal compression level to generate micro-topography DEM
should be 20%.
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