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Distributed Genetic Algorithm with Centralized Multiple Crossover
Applied to Discrete Optimization Problems

ogd od
Takanori MIZUTA

Abstract: This paper proposes a new method of genetic algorithms (GAs) for discrete optimiza-
tion problems. For discrete optimization problems, the performance of Distributed GAs (DGAs)
is not so good. We propose a method of increasing the performance of PDGAs. The features of
the proposed method are multiple crossover operations applied to the elite genes and DGA without
migration. The experiments on Job-shop Schedule Problems showed that the proposed method
has a better performance than the conventional GAs, and the method provides an efficient parallel

scheme in GAs for discrete optimization problems.
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Table 1 Performance of SPGA and DGA
Method H avg ‘ opt/trial

SPGA 930.69 87/100
DGA 4 930.66 88/100
DGA 10 931.59 73/100
DGA 20 932.24 65/100
DGA 40 934.18 35/100
DGA 80 937.84 11/100
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Table 2 Performance of SPGA and DGA (Best Param.)

Method H avg ‘opt/trial‘ param ‘
87/100 -

89/100 | 12 RO.2
88/100 | I RO.5
86/100 | I10 RO.5
79/100 | I2 RO.5
66/100 | I2 RO.5

SPGA 930.69
DGA 4 930.57
DGA 10 930.67
DGA 20 930.87
DGA 40 931.14
DGA 80 931.88
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Fig. 1 Flow of DGA with CMX
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Table 3 Performance of CMX and conventional GAs
CMX Conventional

Method avg opt avg opt

SPGA - - 930.69 87
DGA 4 930.83 86 | 930.57 89
DGA 10 930.85 86 | 930.67 88
DGA 20 930.53 90 | 930.87 86
DGA 40 930.43 93 | 931.14 79
DGA 80 930.27 95 | 931.88 66
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Fig. 2 Number of OCP of each evaluation time (ft10)
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Fig. 3 Success Rate of orbl on CMX and DGA
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Fig. 4 Number of OCP of each evaluation time (orbl)
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