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Silicon Implementation of Reaction-Diffusion Cellular Automata

for Computational Geometry —Voronoi Diagram and Skeletonization—
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Abstract We propose novel reaction-diffusion (RD) chips that emulate the Belousov-Zhabotinsky (BZ) reaction
with simple cellular automata (CA). In this report, we implement two types of multiple-valued CA models for the
BZ reaction in which each cell takes 1) three states; i.e., resting, excitation, and refraction, and 2) four states; i.e.,
resting, excitation, refraction, and precipitation, according to the states of its neighboring cells. By using SPICE, we
confirmed that spatiotemporal properties of the RD chip were equivalent to that of these CA models. Applications
of the RD chips to computational geometry; i.e., Voronoi diagram and skeletonization, were also proposed and
evaluated by SPICE.
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