Building Area Detection Based on the Perceptual Cues of Surface Patches Extracted from Airbone LIDAR Point Clouds
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Abstract: LIDAR system is an active remote sensing system that obtains 3D point cloud data and range images at surface of the object space using laser pulse. It is challenging to interpret LIDAR data or to recognize what the point cloud presents because LIDAR data consist of points irregularly sampled from object surfaces, unlike aerial images. Therefore, there exist many studies to extract meaningful objects from LIDAR data. The purpose of this study is to present a method to extract building areas from 3D point cloud. First, the filtering method is applied to LIDAR data in order to extract non-ground points. We then establish adjacency among the filtered non-ground points. Based on the adjacency, we group small numbers of points into seed patches, and grow them into surface patches.  Each surface patch includes the points assigned to the patch, planar parameters with the fitting error, and the boundary points. We also compute the difference of height between each patch and DTM generated by using the ground points, and the area of the surface patch from the boundary points of the patch. In addition, we can select almost planar patches by considering the fitting error of the surface patches, indicating the vertical distribution of points in the patch. Under consideration of the height difference, area, and fitting error, we carefully determine whether a patch originate from a building or not. The experimental result shows that the proposed algorithm can classify building regions successfully. The result is validated by comparing with the real building areas detected manually from aerial images corresponding to the LIDAR data regions, and the detection rate is 90%. 
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