Multi-Image Matching for Object Line Groups
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Abstract: Image matching is a practical way for 3D positioning when two or more images with favorable convergent geometry are available. Three dimensional object modeling can, thus, be performed using those features. Considering that most of the buildings’ contours are composed of straight lines, 3D line positioning becomes an important task. There are two approaches to achieve the 3D line positioning. The first one is to employed line matching directly, and the 3D coordinates could be determined by images intersection. The second approach is to match point features. After the point positioning, 3D line segments can be built from those 3D points. The line matching might be more reliability than the point matching when line groups are employed. However, the point matching would be easier to implement when more than two images are available. This paper starts to obtain 3D line segments from point matching. The major works in this study include feature extraction, image matching, and outlier exclusion. We use the Canny edge detection and Hough transform to extract the straight line features first. Each potential point is processed by the object-based image matching with multi-window strategy to adapt the method for multi-image situation. The final part is to analyze the spatial relationships between features for outlier exclusion, which contains two steps: consistent check for each straight line feature, and spatial distribution check for line groups. For each straight line in image, we fit the composed points as a 3D straight line in object space. The difference between point coordinates and the fitting line is treated as an index for point exclusion. The line groups’ spatial distribution check is to examine the line order. The experimental results indicate that the proposed method improves the reliability of image matching.
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