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Adaptive Distributed Genetic Algorithm System

*
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Proposed in this paper is a new system of genetic algorithm called ” Adaptive Distributed Genetic Algorithm
System: ADGAS”. The problems to determine the values of design variables that maximize or minimize the objective
function under definite constraints are called optimization problems. If the value of an arbitrary design variable of
the optimum solution is equal to that obtained by minimizing or maximizing the objective function keeping other
design variables arbitrarily constant, these design variables of the problem are independent each other. In this case,
the search space can be reduced and the total calculation cost can be suppressed. In the proposed system, the given
problems are analyzed first and independency of design variables is investigated. Then, three algorithms are applied
to the problems concerning independency among the design variables. The proposed system is applied to solving
the numerical test functions to discuss and examine the effectiveness of the proposed system. Through numerical
examples, it is clarified that the proposed system has high capability for problems in which design variables are
independent. Even in problems whose design problems are not independent, the proposed system has almost the
same search ability for distributed genetic algorithms. From these results, it can be concluded that the proposed

system is superior to conventional distributed genetic algorithms.

Key words [0 Evolutionary strategy, Genetic Algorithms, Distributed model, Landscape

gooodg b0 boboobbobobooooooboobobooboboodg

Jobgobooooboouboooogd

godgbobobdoubodd

1. 0OOO00

000000 000 (Genetic Algorithms :GA) O
gbobooooooboooooooooobobooon
00Y0000000000000000D0o0On
gooooboobooobobobbbbooooobo
000O000oooooooooooooooooGA
booboooooooboooobooooooo

0000000GADOOOODOODOODOOOOOO00n
000002 000000000000000000
0000000 GAOOOODOO GA(Distributed
GA:DGA)3 0000

DGAOODOOOOOOOODODODOODOODOOOO
oobobobooobobooooooooooobobon
gboboboooooooooooboooobooboooooo
gooboooboboooooooobooooooon

* Department of Knowledge Engineering and Computer Sciences, Doshisha University, Kyoto
Telephone:+81-774-65-6434, Fax:+81-774-65-6796, E-mail:mmiki@mail.doshisha.ac.jp
** Department of Knowledge Engineering and Computer Sciences, Doshisha University, Kyoto
Telephone:+81-774-65-6638, Fax:+81-774-65-6796, E-mail:tomo@is.doshisha.ac.jp
*** Graduate Student, Department of Knowledge Engineering and Computer Sciences, Doshisha University, Kyoto
Telephone:+81-774-65-6716, Fax:+81-774-65-6796, E-mail:kouta@mikilab.doshisha.ac.jp



goobcoooooooooon

000000000000 000000000nonon
000000000000 00000000000n
0000000000000 DOODO0O0O0DDOn
00000000000 D000000O0Ooonoon
0ooo4Y% 000000000000000000
000000000000 D0000000Dnooon
0000000000 0D000D000O0oDooono
000000000000 0OO0O0000O0Oonoo
00000000000 oooog® o

O0O0ODGAD O00O0OO0OOODOOOOOOODOO
SGAOD0D0OOOO0OOODOOOOOOO0OOOon
oooooooooo” O

Jdooooooooo GAOooooooooo
oooooooooooObGAODOOOOOOOOO
gooooobooboooboooboboooooon
0go0ooooo0ob0oobboooooooboouooo
gdoooooboooooboobobooooooooon
goooobooboobboodoobouobooboa
goodobooobooooooboooogoboon
b0 oooooooooo
gobdooodobooouoooobogoo
goooobooobobbooobooouoooooa
gdoooooooboboooooobobobooo
goodboooobooooooooboooooa
gooooobobboobooooooouoooa
goooooooobooooboboobobooboa
goobo0doboooooobooboooboooboa
0000000 (Adaptive Distributed GA System:
ADGAS) 0000000000 OUODOOOOO
gooo

2. O00OO0OOoOooOoood

2.1 0OOOOOOOO®

000000000 (Genetic Algorithm: GA) O
gbboooooooobboboooobbooooo
00000 (individua) DOOOODOOOOOOOO
(chromosome) 0 00000000000 OOOOO
goob01000bbob0ooooobooboobooo
(gene) 00 OO0ODOOOUO 100 GAOOOOO
00000000 O0o0ob0DbO0O0Fig. 1000000
00 (1,5)0000000o0o000oooooooo
gobooboooo

searching space
in real numbers

searching space
in chromosome

Individual

X2 Chromosome

SX(15) x1 1—0001— [T

x2 5—0101— [l
\ CODING /

Fig. 1. Coding from real numbers to chromosome.
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Fig. 2. Single population GA and Distributed GA.
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Fig. 3. Outline of ADGAS.
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Table 1. Evaluation values of 16 points of f(z,y).
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Fig. 5. Outline of DGA /DSa.
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Table 5. Used parameters.
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