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Abstract
Building roof reconstruction by using LIDAR ((LIght Detection And Ranging)data has

been a research focus seen in many studies, varying in strategies, algorithmic designs, levels of
automation and quality of the product, however. To optimize among reliability, efficiency and
quality of the building roof reconstruction, the authors present an effective strategy and
develop a workable platform of LIDAR data processing for this task. There are four main
procedures involved in this study. First, rough but reliable initial 3D structure lines are
extracted from LIDAR point clouds by combining automatic and manual measurements. Then,
the initial building roofs are reconstructed on a 3D structure line basis through
Construct-Shape algorithmic procedures and followed by constructing polygons of each
building roof. The third procedure is aimed to refine the 3D structure lines that situate inside

roofs by going through the following two geometric inferences: (1) Performing the plane
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fittings; (2) Calculating the intersections of adjacent planes. The final procedure is to adjust the

roof geometry by combing the outer initial 3D structure lines and the refined inner 3D

structure lines. Experiments show that the proposed strategy as well as the developed platform

not only supports a reliable and complete building roof reconstruction task but also exploits the

best geometric quality of LIDAR point clouds.
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