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A New Model of Parallel Genetic Algorithms in Multi Objective Optimization Problems

ogd od
Shinya WATANABE

Abstract: In this paper, we propose two types of parallel genetic algorithm models for multi
objective optimization problems. One of them is called Divided Range Multi-Objective Genetic
Algorithm (DRMOGA). The other is Master-Slave model with Local Cultivation model(MSLCO .
To clarify the characteristics and effectiveness of these models, the proposed models are applied to
knapsack problems. Thorough the numerical examples, it is become cleared that these models are
suited to parallel computers and can keep the diversity of the solutions.

1 0O0od

oooGcAOOOOOOOOOOOOOoOoOoOoOO
goooooGAOOOOOOOOOOoooODOoOO
00000000 0DoOooooooooo 20

000000 GAOOOOOUOOOOOCODOOOn
gbobooboooobooooboobboobooooo
gbboooboooobobooooobooooooo
gbooboooooooooog

goboooobooboooooobooobooooooDog
gob2000000000000000000200
goboobooobooooboboboooobooooon
goboooooobobooobbbooobooboooon
oboooooooo

goooobOoooo20000000000000
oboooobbOoooboooooboboooboooooon
oooooobobobboobooobbobobooooo
gooogo

2 bDougodooboboobb

gboobooobooocoo 2000000000000
gboboobOoobooboobooboooooboooaoo
gboooboooboobOooobooooooboooobo
gobooobboooboboobooogoobobobooo
gooo

21 00000000 GA

gooob0O0 GAOOOOOOOOOUoOooDOooDo
googoooobobo
gobobooooooboooboooboooooo
gdg
gobobooboooobooooboooobo
gogoooooo
gboooobboobob200b0b00000000Od
gooboboboobbooobobobobboood

A s division 2
division 1 division 3
-+ at+—r<+—>

Pareto bptimum Solution

1
1
I
|
o_. /
oI
1
oI
o

fi(x)
Fig. 1 DRMOGA

f2(x)

Joodooooboobbooobobooboon

goboooooobbooouoooobuoood
00000000 GA(Divided Range Multi-Objective
Genetic Alogrithm: DRMOGA) 00 00O 0O ODR-
MOGAOODOOOODODOODODOODODOOOOOOO
goooooboooooooboooooooooog
goooobobboboboooboobuooboobog
Jboooooooboooboooboboooboboooo
30000000 FigaOODOO

OO0 DRMOGAODOOOODOOOOOOOOO
dooobobooboooooobooooooooon
00ooo00o0ooooooobooobbooboboooooo
goooboooooboooobooooboboboogo
agoood

22 0OO00OO0O0O0O0DOOO0ObOOoODbOD

DRMOGAD ODODOOOOOODOODOODDOOO
0000d0doOooooooooogooogooo
0 00 00 Master-Slave model with Local Cultivation
model: MSLCOO OOOOOOOOODODOOOOOO
ooodooooooooo

MSLCOOOOOD YoOoOooooono MGGOOO

0 Minimal Generation Gap model00 000 0OODO0O



4—):/

//,/f"‘]iféé%ii‘\\\?\\a\GH%%HP :

.

GA operators : Cross Over =
Mutation &
Evaluation
Selection

Fig. 2 Master-Slave model with Local Cultivation

model

ggoboooboooboobobbooooooo
MSLCOOOOOOO200000000000020
gobooooobooooboooooboboooboooo
goooopooooMSLcooooooooooood
gobooobobooobobooboobbobobo
gbooooooooobooooooobooooo
gogbooooooooooooooobo
goooooooboooooooon
0GAODODODOOODOOODOooooooooooo
goo
goboobooboobobooboooboobo
goboooboooooon
goobooooooboobooooooo

3 0Oodg

gooboobooooobooooboooooogooog
gopoooooboobboooobobobbooo
0ooo0oo0oOooUooo/loooooooooooo
oo 40000

000000 GAO SGADO
0O000O0oooooDGADO

0 00000 GAO DRMOGAO
gooooboooboobooobooboooboood

3.1 0000000000

000000000 GA(SGA), D0DO0OouUo GA
O DGAO ,DRMOGAMSLCO 40000000CCOO
gobooooooooboooooooboo 110000
gooooooboooboobooobobobooooooo
boboouoooooobooooooooono 4000
goooo4oco00b0bDO0O0O0bOOO0OO0O0OooooOn

gbOoooboboooboo leooooooooon
gooooO0oDOoDOOobobOOoOoDOooOooOogn SGA
oooooboobo11oooboobbooooooboooo

Master Slave
T GA GA GA
/ operators | | operators ) \ operators
v T
. .
< .

—5 2T

10000 -

9500

9000 +

8500

8500 9000 9500
fi(x)

Fig. 3 Pareto Optimum individuals (250items prob-

lems, population size=400)

] By % $GA
29000 i, - DOA

- DRMOGA

26000

26000 27000 28000 29000
£1(x)

Fig. 4 Pareto Optimum individuals (750items prob-
lems, population size=4000)

3.2 0O0O0OODO

goobOobbob40000000000 25000
000000000D Fig. 30040000000000
o0 noodooooooboDD Fig. 40000 Fig.
3000 400000000 DRMOGADOOODOOO
ooooooboooooooooobbboooooo
0000000000000 D000CCoOO0ODRMOGA
0O SGAODGADOODODOODOOOOODODDOODOO
gooo

4 00O

gcOo0OOo000ob0b0 GAOoOODooooboooo
OO00000000OO0DRMOAG, MSLCOOODOOO
gboooboooboooobooooooobooboooo
gooooboooobobooobooooooobooboooo

gooo

1) Yamamura M. Satoh, H. and S. Kobayashi. Minimal
generation gap model for gas considering both explo-
ration and expolation. In Proceedings of the 4th Inter-
national Conference on Juzzy Logic, Neural Nets and
Soft Computing, pp. 734-744, 1997.

2) J. D. Schaffer. Multiple objective optimization with
vector evaluated genetic algorithms. In Proceedings of
1st International Conference on Genetic Algorithms and
Their Applications, pp. 93-100, 1985.



