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A Neural Network with Cell Differentiation Algorithm

HiE B2

Masayuki YOSHINOBU

This paper describes a new computational model of a neural network that applying a cell differentiation algorithm and its
application example. In a lot of previous works, to optimize a neural network with genetic algorithm, phenotypes are applied
as a genotype in a direct encoding method. However, this causes a geometric progression of the calculation amount in
making combinations of genotypes. On the other hand, a body of real multi-cellular organisms is constructed by cells’ mutual
interaction without such a calculation problem. By applying the knowledge by researches about physical behaviors of cell
differentiation, the parameters of each node in a neural network can be regulated by the mutual interaction of nodes through
the behaviors of virtual molecules so as proteins and enzymes etc., and a neural network with more nodes as a phenotype can
be constructed with less information of genotypes with reproducibility.
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