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A new adaptive method for edge detection using fuzzy modeling of
multi-scale analysis in human’s retina

Mehdi Salimian Rizi'", Naser Mehrshad ?, Seyed Mohammad Razavi *

123 Dept. of electrical and computer Engineering, University of Birjand, Birjand,
Iran

Abstract :

Attention to the human visual system and simulating it in developing new image
processing algorithms has attracted researchers attention. In this paper an intelligent
edge detection method based on modeling of simple and complex cells fuzzy modeling
of multi-scale analysis of images in primary visual cortex is presented. For effective
modeling of simple and complex cells response on edge detection, a method is proposed
to adjust the parameters of Gabor filter (as a mathematical model of simple cells) and
the nonlinear function as a thresholding function. The Main advantage of the proposed
method in comparison with other common methods of edge detection is that the
proposed fuzzy model for multi-scale analysis does not receive any parameters as its
input. And because of modeling the multi-scale analysis in the human retina, in the
proposed method, all edges of the fine and coarse structures in the image will be
detected and resolved with high accuracy. For better comparison, the best results of the
Canny method on bank of valid data produced with genetic algorithm and compared
with proposed method results. Simulations show an increment between 4% to 13% in
performance measure for proposed method. Visual comparison also shows better
performance of proposed method in detecting and resolving edges.

Keywords: Edge detection, fuzzy decision rules, genetic algorithm, human visual
system, multi-scale analysis.



