BUILDING RECONSTRUCTION USING LINE MATCHING AND INTERSECTION FROM MULTIPLE AERIAL IMAGES
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Abstract: Line matching plays an important role in building reconstruction, because the majority of man-made scenes are composed of line segments along boundaries. Considering the complexity caused by occlusions, repetitive image patterns, and different endpoints of extracted line segments in image processing, line matching is a challenging work. With the development of airborne digital sensor, an object may appear on several images providing more observations for reliable positioning. The purpose of this study is to use multi-angle images with space line intersection for line matching and positioning. The model can thus be reconstructed, accordingly.

The proposed method includes four major steps: (1) straight line extraction, (2) line matching, (3) 3D line positioning, and (4) building reconstruction. First, we use Canny edge detector combined with the Hough Transform for the straight line extraction. In the line matching, those lines of interest and candidates are selected on multiple images, and matched by comparing the similarity of neighboring regions. Then, space line intersection is employed with blunder detection for 3D line positioning. In building reconstruction, the strategy is to determine the building boundaries first followed by the detection of roof structure. The features of roof structures can be extracted with the relaxed threshold after the boundary determination. We also analyze the topology of 3D building lines for reconstruction. The experimental results indicate that the proposed method can reach reliable results.
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