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A presumption of parameter settings for

Distributed Genetic Algorithms by using Design Of Experiments

Tomoyuki HIROYASUt ;MiTsUNORI MIKIt and JIRO KAMIURA

Distributed Genetic Algorithm (DGA) is one of parallel models of Genetic Algorithms (GAs)
and has a high searching ability compared with the conventional GAs. In DGAs, there are
many parameters that users should set and these parameters affect the derived solutions and
the calculation cost. In this study, we presume the best parameters of DGA by using design
experiment method. For the preliminary experiment, we studied 13 types of parameters of
DGAs by applying 4 numerical test functions. The parameters are classified into two groups;
the parameters that are used in sub populations and the parameters that are concerned with
the migration. From the numerical examples, the best values of nine parameters were de-
rived. Therefore, users can determine the rest values of four parameters by design experiment
method. Through the further numerical experiments, it is found that good parameter settings

can be presumed with not so many experiments by using design of experiments.
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Table 4 Layout of parameters

#row Parameters

Population Size

Migration Interval

Population Size x Migration Interval

Population Size x Migration Interval

Migration Rate

Population Size x Migration Rate

[ I |l lexl AN I UV B VR e

Population Size x Migration Rate

Migrant

©

Population Size x Migration Migrant

=
o

Population Size x Migration Migrant

Jun
-

Jun
N

Jun
w
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Table 5 Typical values of each parameter
No. PopSize | Migl. | MigR. | Mig. |

1 100 1 0.1 R:H
2 250 5 0.3 B:W
3 500 10 0.5 W:R
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Table 6 Design of Experiments

No. Pop. | Migl. [ MigR. | Mig. |
1 100 1 0.1 | R:H
2 100 1 0.3 | BIW
3 100 1 0.5 | W:R
4 100 5 0.1 | BIW
5 100 5 0.3 | W:R
6 100 5 0.5 | R:H
7 100 10 0.1 | W:R
8 100 10 0.3 | R:H
9 100 10 0.5 | BIW

10 250 1 0.1 | R:H
11 250 1 0.3 | BIW
12 250 1 0.5 | W:R
13 250 5 0.1 | B:IW
14 250 5 0.3 | W:R
15 250 5 0.5 | R:H
16 250 10 0.1 | W:R
17 250 10 0.3 | ReH
18 250 10 0.5 | B:W
19 500 1 0.1 | R:H
20 500 1 0.3 | B:W
21 500 1 0.5 | W:R
22 500 5 0.1 | B:IW
23 500 5 0.3 | W:R
24 500 5 0.5 | R:H
25 500 10 0.1 | W:R
26 500 10 0.3 | R:H
27 500 10 0.5 | B:W
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07 0000000 SchwefelO
Table 7 Averages of numbers of evaluationsl] Schwefel O

No. #Evals. No. #Evals. No. #Eval.
1 17590 10 61710 19 43900
2 712570 11 225090 20 24680
3 79390 12 49110 21 75030
4 164390 13 44100 22 62230
5 106330 14 37110 23 69800
6 235230 15 28130 24 51830
7 93670 16 57700 25 105680
8 243410 17 38660 26 72630
9 265970 18 33360 27 62080

0 8 0O0OO0ODOOO SchwefelO
Table 8 Table of the analysis of variancell Schwefel (]

SS f A\ F sign.
Average 7.68E+12 1 7.68E+12 -
Pops(A) 3.36E+12 2 1.68E+12 50.29 Hx
Migl.(B) 5.00E+11 2 2.50E+11 7.49 Hx
MigR.(C) 7.02E+11 2 3.51E+11 10.51 Hx
Mig.(D) 9.91E+11 2 4.96E+11 14.85 *x
Ax B 5.32E+11 4 1.33E+11 3.98 *x
Ax C 8.74E+11 4 2.19E+11 6.55 *x
Ax D 1.67E+412 4 4.18E+11 12.52 *x
e 1.73E413 519 3.34E+10
Sum 3.36E+13 | 540

L2 4
note : FZyo =3.02 — 4.66 , Fiy, = 2.39 — 3.36
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0 9 0000000 BohachevskyO
Table 9 Averages of the numbers of evaluations
0 Bohachevsky O

No. #Evals. No. #Evals. No. #Eval.
1 202600 10 130590 19 135300
2 366830 11 423760 20 260500
3 121010 12 187180 21 211680
4 177810 13 142830 22 179200
5 123580 14 140310 23 200700
6 254150 15 128550 24 147080
7 142230 16 172040 25 325500
8 100910 17 112360 26 206630
9 189050 18 94490 27 176250

010 0000000000000 BohachevskyO
Table 10 Presumed parameters and theirs results
0 BohachevskyO

Population Size 250
Migration Interval 10
Migration Rate 0.5
Migrant Random:Hole
#Generations 414.55
#Evaluations 103887.5
Evaluation Value 0.0
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n—1

f(ml,...,xn):Z(forQa:fH70.3cos(37rm¢)
i=1
70.4008(47m:i+1)+0.7) (5)
=512 < z; < 5.12
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Fig. 20 Performance presumption of the combination of parameters (Schwefel)
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Fig. 21 Results of the combination of parameters (Schwefel)
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