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(Image Processing by a Diffusion Neural Network)
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Abstract

A Gaussian is formed by ditfusing a spot excitation. In this paper. a diffusion neural
network model is derived from the diffusion equation. And it is shown that a difference
of two Gaussians(DOG) may have the same shape as a Laplacian of a Gaussian(LLOG). A
neural network model executing a DOG convolution by diffusing an external excitation is
proposed. By this model intensity changes of image may be detected. This model may be
implemented economically because each neuron has only four fixed-valued synapes.
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Fig. 1. An example of diffusion and a
diffusion neural network model .
(a) An example of the responses to a
spot excitation(a diffusivity a=1/4, a
self decay coefficient 1/2. the
number of diffusion iterations n),
(b) an one-dimensional diffusion
neural network model .
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Fig. 2. An example of the diffusinf
the initial values of a DOG and
the proposed model.
(a) an example of diffusing the initial
values (-a, 2a,-a) with
the diffusivity of 1/4, and
(b) the proposed model responding
as (a).
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Fig. 5. The positive response only processed
by the proposed model with
the diffusivity of a=1/6 and
the number of iterations
(a) n=3 and (b) n=6.
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