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Distributed Probabilistic Model-building Genetic Algorithm
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In this paper, a new model of Probabilistic Model-Building Genetic Algorithms (PMBGAsS),
Distributed PMBGA (DPMBGA), is proposed. In the DPMBGA, the correlation among the
design variables is considered by Principal Component Analysis (PCA) when the offsprings
are generated. The island model is also applied in the DPMBGA for maintaining the pop-
ulation diversity. Through the standard test functions, the effectiveness of the DPMBGA is
examined. In this paper, some models of DPMBGA are examined. The DPMBGA where
PCA is executed in the half of the islands and not executed in the other islands can find the
good solutions in the problems whether or not the problems have the correlation among the
design variables. From these results, it is clarified that the DPMBGA has higher searching
ability than the Unimodal Normal Distribution Crossover with Minimal Generation Gap. It is
also discussed the treatment of the boundary condition of the design field using the Boundary
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Extension by Mirroring (BEM).
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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)

FRidge:Z: (Z; 1’;‘) (6)

(=64 < z; < 64)

n 2 n
xT; i
Fariewank =1+ E 4000—| I (COS<W>>
i=1 =1

(=512 < z; < 512) (7)
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Table 2 Number of times that the threshold is obtained.

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
2.5x10°
I model 1
2.0x10° | [ model 2
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Fig.5 Average number of evaluations to reach the
threshold.
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Fig. 6 History of number of updated individuals in
archive of the best individuals.
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Table 3 Number of times that the threshold is reached.
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Fig.8 History of average of evaluation values.
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Table 4 Domain of objective functions.

Function Optimum of z; Domain
Rastrigin 0.0 [0, 5.12]
Schwefel 420.968746 [-512, 421]
Rosenbrock | 1.0 [-2.048, 1]
Ridge 0.0 [0, 64]
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Fig. 10 History of distance between average and optimum
point, variance value and skewness value of each
design variable.
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