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Gray Level Edge Behavior for the Gaussian Blurring Filters
and Its Application to Edge Extractions

HiroHITO OKUDAH* and KOICHIRO DEGUCHIt

In edge detection, one of the most devised techniques is to extract zero-crossings of the
output of a Laplacian-of-Gaussian (LoG) filtering. But determination of a suitable scale to
detect a proper edge has been a difficult problem, because it depends on the gray-level profile
around the edge and the shape of the original edge itself to be detected. In this paper, we
show that, by tracking the edge movements in scale space, local inherent scales which char-
acterize the contour figure can be extracted. By increasing the scale, fine structures in an
image are blurred out and more smoothed edge will be obtained. In this process, the obtained
edge moves from its original contour point severally. These movements depend on the contour
structure around the point. It will be shown that, analyzing the movements, first, the local
inherent scales can be determined, and next, based on these determined local inherent scales,
a good edge detection is established.
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with various scales. The resulted edge figures show
complex behaviors with respect to the scale values.
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Fig. 3 A figure having a large structure of a global circu-
lar shape and simultaneously a small structure of
a local protuberance on its edge.
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Fig. 6 An example of binary image having both small
structures and large ones.
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Fig. 9 The resulted distribution of the proper scales &,
for the original image of Fig. 6.
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Fig. 10 The extracted edge of Fig. 6 based on proper
scales of Fig. 9.
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left and right side edges.
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Fig. 18 Edge extraction with variable local scales
determined by using Fegge.
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