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One-dimensional reaction-diffusion systems in diffusive environment: emergence
of long-range inhibition and its application to visual information processing
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2 3 FitzHugh-Nagumo

i i ) _This research work proposed algorithms of visual information processing:
image noise reduction, intensity coding and edge detection. The algorithms utilize a system of
coupled FitzHugh-Nagumo type nonlinear reaction elements. Each element has an internal state

governed by two ordinary differential equations. The elements are placed on a two- or
three-dimensional grid, and are_coupled to their nearest neighboring elements under long range
inhibition. By utilizing the grid, we successfully proposed the noise-reduction algorithm with a

three-dimensional grid, the image intensity coding algorithm by introducing additive Gaussian noise
into initial conditions, and the edge detection algorithm with external stimuli of image gradients.
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