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Abstract
In this paper, we investigate how digital curve segments enclosed by intersection points can be classified as valid or invalid intersections by matching intersecting lines to the enclosed segment. Starting from the classic digital geometric definition of intersection points, we analyze whether the enclosed segment between any two connected intersection points can be considered as an intersection. To make this decision, we match intersecting lines and calculate their Hausdorff and chamfer distance from the enclosed segment, and from the curve parts leaving the intersection, respectively.
As preprocessing steps, we fill in holes that may appear between intersecting curves, and perform morphological thinning to be able to approximate with naive lines having one pixel width. From the enclosed segment we can calculate the smallest and largest slope for possible matching lines. We also examine how these results can be used in detecting intersections on retinal vasculature images.

Furthermore, we describe a discrete geometrical approach to improve the quality of line/curve intersections in the skeletonized image. A proper geometrical foundation is presented to be able to measure the degree of the distortion of the intersections caused by skeletonization. An improvement to reduce this distortion is suggested based on the separation of thick and thin lines/curves in the original image. This step assures the appropriate skeletonization of the thick elements which is consequently connected by the skeletons of the thin elements by direction estimation. The approach can be applied in improving the skeletonization of the retinal vascular system which step is often considered in the detection of several vascular diseases of the eye. Corresponding experimental results are also reported based on a publically available database.
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