Point cloud clustering using a panoramic layered range image
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Abstract: Point cloud clustering is an essential technique for modeling massive point clouds acquired with a terrestrial laser scanner. Our aim is to improve region-based point cloud clustering in modeling after point cloud integration. First, we proposed a point cloud clustering methodology on a panoramic layered range image generated with point-based rendering from a massive point cloud. Next, we selected a long narrow slope including stone steps as our study field. Then, we conducted two experiments to verify our methodology using 160 million points acquired from 10 installation points of a terrestrial laser scanner. The first experiment was 3D edge extraction for 3D mapping using the rendered point cloud from four viewpoints. The second experiment was ground-surface extraction using a rendered point cloud from 18 viewpoints over a wide area. From the results of these experiments, even though the acquired data had low homogeneity of spatial point density, we confirmed that a terrestrial laser scanner can cover complex surfaces including flat surfaces, slopes and stone steps. We have also confirmed that our proposed methodology can achieve point cloud clustering to extract these features from complex environments.
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