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Learning of Neural Networks by Genetic Algorithms
Adopting Viral Infection

HaJIME SATOt and HITOSHI KANOH't

In this paper, we propose a learning method of neural networks by genetic algorithms (GA)
adopting viral infection. In GA, the island model that divides a population into some partial
populations is proposed as one of the methods which maintaining diversity in the whole popu-
lation. At the island model, emigrating an individual performs the exchange of genetic codes
between partial populations. However, if the interval of migration is too short, the difference
from the case where a group is not divided will be lost. On the contrary, when the interval of
migration is too long, there is a problem that evolution becomes slow. In this paper, a part of
genetic code is extracted as a virus, and genetic codes are exchanged by infecting it with other
partial population’s individual. The viruses extracted from the individual with high fitness
in each partial population is held as a population of viruses, and efficient viral infection is
performed by changing infection power according to the degree of the virus’s fitness. This
technique is compared with conventional techniques to logic formula, 5-bit parity problem,
and 3-bit binary digit count problem, and the effectiveness of this technique is shown.
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Table 1 Experiment conditions. Table 2 Comparison methods.
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Table 5 Experimental results 3.
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Table 8 Comparison between infection with mutation.
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