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Algorithms where offsprings (new search points) are generated according to the estimated probability
model of the good parents are called the Probabilistic Model-Building Genetic Algorithms (PMBGAsS).
In this paper, a new model of PMBGA, Distributed PMBGA (DPMBGA), is proposed. In the DPMBGA,
the correlation between the design variables is considered by PCA when the offsprings are generated. The
distribution of the offsprings is estimated as the normal distribution. The island model is also applied
in the DPMBGA for maintaining the population diversity. Through the standard test functions, the
effectiveness of the DPMBGA is examined. The result shows the good search ability of the DPMBGA
with PCA for the test functions that have correlation between the design variables. On the other hand,
the DPMBGA without PCA is good at optimizing the problems where there is no correlation between
the design variables. The DPMBGA where PCA is executed in the half of the islands and not executed
in the other island can find the good solutions in the problems whether or not the problems have the
correlation between the design variables. The results of the DPMBGA are also compared with those of
the UNDX with MGG. The results explain that the DPMBGA shows the better performance than the
UNDX.

Key word: genetic algorithms, probabilistic model-building genetic algorithms, distributed genetic

algorithm, principal component analysis
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Table 1: Parameters

Population size 512
Number of elites 1
Number of islands 32
Migration rate 0.0625
Migration interval 5
Archive size for PCA 100
Sampling rate 0.25
Amp. of Variance 2

Mutation rate 0.1/ (Dim. of function)
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Table 2: Number of times that the threshold is
reached

model 1 | model 2 | model 3
Rastrigin 0 20 20
Schwefel 20 20 20
Rosenbrock 20 0 20
Ridge 20 20 20
Griewank 19 17 20
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Fig. 7: History of average of the evaluation value
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