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Consideration of Searching Mechanism and Parameters
for the Distributed Probabilistic Model-Building Genetic Algorithm

HisASHI SHIMOSAKA, SATOSHI HIRAL,t TOMOYUKI HIROYASU't
and MITSUNORI MIKI tt

In the previous research, we have proposed the Distributed Probabilistic Model-Building
Genetic Algorithm (DPMBGA). DPMBGA is a distributed population model of probabilistic
model-building GA and is a real-coded Genetic Algorithm. As it can search for the solution
taking into consideration the correlation between solutions, the DPMBGA has high search
ability. First, this thesis presents a discussion of the optimum parameter values for the DPM-
BGA. The DPMBGA requires many specific parameters and parameter setting experiments
to realize high search ability. To resolve this problem, the DPMBGA has been improved.
The improved DPMBGA can achieve the same performance as the conventional DPMBGA
without setting the parameters. Second, this thesis discusses the search mechanism of the
DPMBGA. The results of numerical experiments indicated that in a function with many sub-
peaks, it is important to maintain the diversity of the population using the island model. On
the other hand, in functions with correlations among design variables, Principal Component
Analysis (PCA) using the island model can be used to achieve effective search ability. In
conclusion, the DPMBGA can achieve high search ability in both of these functions.
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Table 1 Parameters of DPMBGA

Population size 512
Number of islands 32
Number of elites 1
Migration interval 5

Migration rate 0.0625
Archive size for PCA 100
0.1/(Dim. of functions)
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Table 2 Number of times that the threshold is reached

Sampling Rate | 0.125 | 0.25 0.375 | 0.5 | 0.75
Rastrigin 0 19 0 0 0
Schwefel 0 14 0 0 0
Rosenbrock 0 20 20 0 0
Ridge 0 20 20 20 0
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Table 3 Parameters of DPMBGA

Population size 1024
Number of islands 4 (Adaptive), 64 (Conventional)
Number of elites 1
Migration interval 5

0.015625 (Adaptive)

Migrati t
igration rate 0.0625 (Conventional)

Archive size for PCA 100

Sampling rate 0.25

Mutation rate 0.1/(Dim. of functions)
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