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Abstract Extracted the method called “Gap statistic” proposed by Hastie T. and Tibshirani, brought forward a con-
cept called regular weighted neighborhood. Relying on the gray-level distribution in the relative half-plane of image
pixels with weight, a multi-scale edge detection model based on Gap operator was established. The paper took the
weight probability density function of regular weighted neighborhood, analyzed the character of Gap operator, opti-
mized the edge detection algorithm based Gap statistic model, analyzed the correlation between the Gap operator and
two the Sobel operator, discussed the anti-noise and multi-scale property of the edge detection model, and an investi-

gation is taken to compare the difference of edge detection under the circumstance of different scales.
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