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A Statistical Analysis of Edge Enhancing Filters
and Their Effects on Edge Detection
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Abstract

In this paper, we examine the statistical characteristics of edge enhancing filters and their effi-
cacy as preprocessing operator before edge detection. In particular, edge enhancing filters called
the Comparison and Selection(CS), Hachimura-kuwahara(HK), and Selective Average(SA) filters
are considered. These filters can reduce noise while producing step-type edges, thus seem to be
effective for preprocessing noisy images prior to applying edge detecors.

The ability of edge enhancing filters to suppress white Gaussian noise and the error probabilities
occured during the edge detection following SA prefiltering are evaluated statistically through nu-
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merical analysis. The effect of prefiltering on edge detection is assessed by applying the edge en-

hancing filters to a noisy image degraded by additive white noise prior to applying the Sobel oper-

ator and the Laplacian of Gaussian(LoG) operator, respectively.

[t is shown that the edge enhancing filters tend to produce ideal step-type edges while reducing

the noise reasonably well, and the use of edge enhancing filters prior to edge detection can improve

the performance of subsequent edge detector.
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Fig 1. Results of edge enhancing filters for the ramp edge corrupted by noise.
{(a) ramp edge, (b)ramp edge corrupted by additive white Gaussian noise with variance 4, (c) 1-pass
CS filter, (d)5-pass CS filter, (e) l-pass HK filter, (f) 5-pass HK filter, (g) 1-pass median filter,
(h) 5-pass median filter, (i) 1-pass SA filter, (j) 5-pass SA filter.
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Fig 3. Original image, noisy blurred image and the
results of edge enhancing filters :
(a) original peper image, (b)noisy blurred im-
age (c)median filtered image, (d)CS filtered
image, (e)HK filtered image, (f)SA filtered
image.
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Fig 4. Edge mape obtamed by applying Sobel ope-

rator :
(a) no prefiltering, (b) median prefiltering, (c¢)
CS prefiltering. (d) HK prefiltering, (e)SA
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