Semi-Automatic Approach for 2D/3D Mapping Building Interiors
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ABSTRACT: In rapidly developing urban areas that include high-rise, large, and complex buildings, indoor and outdoor GIS (Geographic Information System) has becomes an information-shared platform to utilize spatial information for enriching human life. Although space reconstruction has long been major issues in the geospatial information community, research efforts are mostly in modeling of terrain and buildings. However, it is still time consuming and labor intensive processes in that a manual operation is predominant to create 3D indoor models. Reconstruction of building interiors has been well researched in robotics domain. But they are restricted to create 2D floor plan for robotic navigation and localization purposes, which are not accurate and complete enough for construction and facility management. For ease of 3D modeling process, three major problems are identified: 1) a huge size of point clouds, 2) clutters and occlusion, and 3) accuracy and details of 3D models. Therefore, in this paper, new semi-automatic approach is proposed considering various aspects of problems in the streamlined modeling process. The semi-automatic method consists of preprocessing, 2D mapping, and 3D mapping stages. The preprocessing is designed to estimate heights of building interiors and to identify noise data from point clouds. In the 2D mapping, a floor map are extracted with a tracing grid, which is further refined with segmentation and regularization methods. In the 3D mapping, a 3D wireframe model is created with heights from the preprocessing stage. 3D mesh data converted from noise data is combined with 3D wireframe model for detail modeling. However, the proposed method is limited to building interiors consisting of planar structures. A manual operation is required for modeling detailed objects. Thus, to increase completeness and accuracy of a 3D indoor map, further researches on detail modeling and refinement methods are necessary for complex building inferiors.
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