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Effect of the Minimal Generation Gap model on Distributed
Genetic Algorithm
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This paper deals with the effectiveness of the combination of two methods which maintain the diversity of

the individuals in a population for genetic algorithms (GA). One is the DGA (Distributed GA), which divides a

population into several sub-populations, and the another is the MGG (Minimal Generation Gap), which reduces the

selection pressure. It is found that the effect of MGG on DGA is not large for continuous optimization problems,

but the effect is very remarkable for deceptive combinatorial problems. The effectiveness of the combination of DGA

and MGG is investigated in detail.
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Fig. 1. Distributed GA.
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Table 1. The function.

n
F1 = 10n+ Z(x? — 10 cos(27x;))
i=1
(—5.12 < z; < 5.12)
2
?

- x 2 xX;
F2 = 1+;4000_H<COS(W))

(=512 < z; < 512)

K2

(Xa)

i=1  j=1
(=64 < x; < 64)

F3 =

NE

n

F4 = Z —; sin(M)
21—1512 < a; < 512)
F5 = zn:xifitness
=1
Emifitness is Fig.2's table)

F6 = Z x; fitness
i=1

(z; fitness is Fig.3's table)
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Fig. 2. 4bit deceptive problem.
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Fig. 3. 10bit deceptive problem.

Table 2. Parameter of GA (F10 F4).

Number of individuals 512
Number of elites 1
30x 20

Chromosome length

Selection Roulette selection
Crossover rate 1.0
Crossover 1pt. crossover
Mutation 1 / Chromosome length
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Fig. 4. Reliability and number of islands (F1,F2).
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Fig. 6. Number of evaluations and islands (F1).

400
350
300

SGA 1 island
— — SGA 64 islands
— — SGA 256 islands
MGG 1 island
—— MGG 64 islands
—— MGG 256 islands

200

Evaluation value

0 250000 500000 750000
Number of evaluations

1000000

Fig. 7. Number of evaluations and islands (F2).
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Table 3. Parameter of GA (F5).

Number of individuals 200
Number of elites 1
100 x 4

Chromosome length

Selection Roulette selection
Crossover rate 1.0
Crossover 1pt. crossover
Mutation 1 / Chromosome length
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Table 4. Parameter of GA (F6).

Number of individuals 200
Number of elites 1
40 x 10

Chromosome length

Selection Roulette selection
Crossover rate 1.0
Crossover 1pt. crossover
Mutation 1 / Chromosome length
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Fig. 8. Evaluation value and number of islands
(F5).
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