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Multipurpose distributed genetic algorithm
having a hierarchy topology based on objective functions

Hasme Suzukl,! HIDEHIRO NAKANOT!
and ARATA MrvAaucHi'!

This paper proposes a multipurpose genetic algorithm having a hierarchy
topology based on objective functions. The proposed method aims to improve
the quality of solutions, to keep the diversity of the solutions, and to redue
calculation cost. Through numerical experiments for benchmark problems, the
proposed method is compared with the conventional methods, and the effec-
tiveness of the proposed method is confirmed.
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Fig.1 Pareto Ranking

3. 00Oo0OO0ooooooo

(1) 0OOoOOOo

000 GADOODDOOOODOOOOOOO0O0O00O00000000000000000%00

000000000000000000 GAOOODOOOO

00000000000000000000000000000000000000000

00000000000000000000000

e zcn 000000000000 ¢ ex000000000000000000
ufln

(2) DOOODOOOO

000000D00000D000010000000000000000000000000

0000000000000 10000000000000000000000 1000

000000000000000

(3) ODOOOOO

00000000000000000000000000000000000000000

0000000000GADOODOOOOOOODOOO00000000000000

00000000000000000000000000000000000000000

00000000000000000000000000000000000000000

Vo0l.2010-MPS-77 No.7
2010/3/4

gboboboboob

dij

Shidiy) = 4 17 Fanare (i3 S Qstare)
’ 0 (diJ > ashare)

(1)

ashere 10 000000000O0O0CCOOODODOOG;; 0000000000003
gobooooboboooboooooooboobooooboooooooooo

M . i 2
o Z fi — 17
dZ'J ( max __ f]znzn) (2)

k=1 \'E

U000 MOOODOODOfe, " 00000000000000000000000
goooobooooooooooobooooobooOoooOoobooobooboOooooooooDon
gooooooooooooooooooooooobooOoboOoooobOoOoOooooDoboOoon
goobooooobooooobooooooooooo

BT

ne;, =1+ Z Sh(d@j) (3)

ooow;, 0000 000000C000O0C00O00DOO

4. 0 0O 0O

000 GAODOOOOOUO0OOODODOOOOOOO0O0OOODOOOODOOOOOOOD
gdooooooooooooooooooooboooooooooobooooooon
gooooooooooooboooooooboooooobooooboooooOooooon
goooboboooogol1oooooooooooooboooooooooooboooooon
goooobooocodoooooboobooooobobboOoboOo00ooooooboOoooooon
oboodoooooboboooooooooboooboooooOooobooooOoobbooobooo
oooobooboooooooooooboobooOooobOOoOoO0oOoOobOObOoOOobooOobODOon
goooobooboooooooboooooooboOoboOooooboOoboOoObOOoOoOoooOooDoo
goboooobbooooooboocoooo

(©2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

18] A 2 5 1B o {EREN 3]

B 1

lel P % 2t ©

HERH 2 B Suil
03 0OOooo
Fig.3 Migration
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Fig.2 The state of each island
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Fig.4 Multipurpose island genetic algorithm having the hierarchy structure
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Table 1 Settings for experiment environment
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Fig.5 Conventional multipurpose GA
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Fig.6 Multipurpose island GA
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Fig.7 Valuation basis
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Fig.8 Result of conventional Multipurpose GA
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Fig.9 Result of Multipurpose island GA

) 02 04 f1 os 08 1

010 0OO00OO
Fig. 10 Result of proposed GA
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Table 2 Total Result
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Table 3 Total result
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Fig.11 Result of conventional Multipurpose GA Fig. 12 Result of Multipurpose island GA
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Fig. 13 Result of proposed GA

o o 0O 0O

1) John H. Holland:” Adaptation in Natural and Artificial Systems ”, the University
of Michigan Press (Second edition;Mit Press 1992)

2) D. Dasgupta (editor):” Artificial Immune Systems and Their Applications” (1999)

3) C. M. Schaffer:Multiple optimization with vector evaluated genetic algorithms
Proceedings of 1st International Conference on Genetic Algorithms and Their Ap-
plications pp.93-100 (1985)

4) Rong-Jaye Chen, Robert R, Meyer,and Jonathan Yackel. A genetic algorithms for
diversity minimization and implementation. In Proc. of 5th ICGA’93,pp.164-170
(1993)

5) Kazuo Hiyane, Generation of a Set of Pareto-Optimal Solutions for Multiobjective
Optimization by Parallel Genetic Algorithms and its Quantitative Evolution, O 9
0 0000000000000o0ooUoO0oOnO,pp.295-300 (1997)

6) H.-P. Schwefel. Numerical Optimization of Computer Models. John O Sons, New-
York, (1981)

(©2010 Information Processing Society of Japan



