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Dual Individual Distributed Genetic Algorithm

Tomoyuki HTIROYASU*, Mitsunori MIKI*, Masaki SANO**,
Yusuke TANIMURA** and Masahiro HAMASAKI***

This paper describes a new model of distributed genetic algorithm, ”Dual Individual genetic algorithms: Dual
DGA”. In this algorithm, the subpopulation size is two. The specialized genetic operators which keep the diver-
sity of the solutions and contribute the high searching ability are performed in each subpopulation (island). The
advantage of this model is that this algorithm has fewer parameters that need to be specified than the traditional
distributed genetic algorithm (DGA) has. Through the numerical example, it became cleared that Dual DGA
has a higher searching ability compared to the traditional DGA. It is also inferred that the searching method of
Dual DGA is different from that of fine-grained model, even when there are two individuals in each island.

Key Words: heuristic optimization, genetic algorithms, distributed genetic algorithm, parallel computing
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Table 1 Test function

n
F1 = 10n+ Z(mf —10 cos(27r:ti))
i=1
(z; € [-5.12,5.12))

F2 =1+ Z 4260 - H(cos(%))
i=1 i=1
(z; € [-512,512])

n i 9
F3 = z; (z;xj)
i=1  j=
(z; € [—64,64])

F4 = Z —z; sin(s/ |xz|) -C
i=1
(C'is the optimum.)
(z; € [-512,512])

Table 2 Parameter of Dual DGA

Number of individuals | 512

Number of elites 1

Chromosome length Number of design variables x 20
Selection Roulette selection

Crossover rate 1.0

Crossover 1pt. crossover

Mutation 1 / Chromosome length
Migration gap 5 generations

Migration rate 0.3
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Table 3 Effectiveness of crossover and mutation of Dual

DGA

normal Type A Type B
F1| 0.64698 13.03548 40.80604
F2| 0.00320 2.69955 0.03054
F3 | 9.35960 | 1111.16340 | 823.55440
F4111.84017 | 115.73019 | 1452.84680
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