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Learning of Neural Networks by Genetic Algorithm Adopting Viral Infection
Hitoshi Kanoh !

In genetic algorithm (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 population. 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 2 Experimental Results 1
Fik RN | i
BP 71.0% 49.9
SGA 73.9% 67.1
BE QHRIE) 79.1% 66.3
BE (10 L) 83.7% 69.6
Bk (50 T L) 88.6% 86.5
A VAR ([F UALE) 91.7% 73.1
A JVABYE (LR OAE) 96.7% 68.8
A VAR (ZEHREL) 97.7% 80.2
A NVAEN (ERAY) 98.3% 74.5
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Table 3 Experimental Results 2

Tk R | i3
BP 34% 339.1
SGA 47% 2374.6
B (1T s) 53% 2281.3
BE (10 L) 55% 2293.0
B (50 L) 47% 2437.3
B (100 LT E) 54% 2337.6
B (500 fift L) 50% 2656.3
oA LV ABYE ([F] UArE) 66% 1984.1
A JVABYE (EEOAE) 79% 2104.8
A NVAENR] (EREL) 82% 2222.3
T A NVAEN (EBERAD) 86% 2316.3

4 FHR3 ORER
Table 4 Experimental Results 3

Tk R | R
BP 0% -
SGA 46% 4713.8
BE QAT 52% 4519.0
BfE (10t E) 54% 5105.1
Bt (50 H &) 50% 5295.7
BE (100 T E) 63% 5645.6
BE (500 AL L) 62% 5525.8
A VAR ([6] UNLiE) 60% 6307.2
A NVABYE (LR ONLE) 60% 6267.0
A VAN (BEREL) 65% 5906.9
A NVAER (EHRAD) 7% 6372.0
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