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Proposal in this paper is a method of interpolating the pareto optimal solution in Multiobjective Genetic

Algorithms. In this method, some vacancies are maked up by resuming computation of Multiobjective Genetic

Algorithms. A beginning field is set up by variables of both sides of the vacancy. Then, computation of Multiobjective

Genetic Algorithms is started from the beginning field again. Visualization of the pareto optimal solution is used as

an interpolation’s tool. Visualization is useful for understanding the vacancy and transition of individuals.
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Fig. 1. Pareto optimal solution.

000000 Fig. 10BWBoooooooooo
00000000000000000000000
00000000000000000000000
000000000000000000000000
00Xo,Xo,Xs0 3000000000000000
0ooo

23 000 GA

oo0o0oOoooo0ooOooGAQOOOOOOoODO
gobooOoboooooboocoobooooooobon
gobooooooooboboooooboooooboon
obbooboobooooooobobooobobobog
oboooobooobbooooooooobooo
goooooo0ooOOoboooODbO00000O0Fig20



g gbooob oboob obodob ao

goboooboobboooboooboboooooog
gobooboooooooooooo

A

fz(X)

Pareto Frontier
optimal

solution

Y

fi(x)

0O00O 0

Fig. 2. Conceptual illustration of multiobjective ge-
netic algorithms.

u
00000000000 GAODUOOOOOoOoOgo

200000000
1) 0ooooo
2) 00000

000 GAOODDOOOOOO0O0000O0000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooo

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000 Fonseca 0100000000 200
00 0O0Fonseca0 000000000000 X; 0
n;,000000000000000X,0000 r(X;)
0 r(X;)=14+n, 00000000

00000000000000000000000
000000000000000000.00000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000

3. ODObOOoOoooooo

oo0o0oooGAOOOOOOoOoooooOoOoo
gbobobobobooooboboooobooooboo
gogbooooobobboboboobbbbobad
goboooboooooboooboboooooboboao
gobbooboboobboooboboooobooooooo
ubbobdboooouoobooobooobogaooo
0ooooooooo 400000000000
gboboooooooobooooooooooobooobo
gbbobboooogoboobobobgabodad
gboooooooobooooboobooooo
gogubboobooboobbobboaobobooboan
gboboboouooooboboobooboooboogn
gbooooooooboooobooboboooao
gobooooobooboboboobooabobgd
gogoobooaodad
gbboooooboogooooaboaobooood
gboboobouobououoboooooboagn
oboboooooooobooooboooooooo
ggboobbooooooobooobooooboo
ggd
gbgoobooboooboboboobgobbod
ggooboboobooobobobobooaboo

3.1 000000000000

1. 000Fig. 3000000000000 0O0ODO
0000000000000 AOBOOOOOO
ggoooboobobooobobbobobbood
gbbooboobobobooobooooboooa
uggoboogbboooooooboboboood
gdguoogoboobogooganon

A
n 1}
° vacancy
®e A
® / x1 and x> are

unknown

B

fa(x1, x2)

Y

oon fl(Xl.XZ)
O
Fig. 3. Vacancy of the pareto optimal solution.
2. Fig. 300 000000000000 0O0ODODOO
00oooooo (A,f,)Do0DOoO0oooooo
oobobbooooooooboooboooooo



gooooooooooooobooooooooon

ubobo bz, 00000O00O00O0ODOOOOO0
gbbooooooobobooooooooog

3.000000000000000 (Fig. 3000
0AB)0DO0000O0O00O0O0000O0 (A,B)
00000000 GADDODODOOOODOOOODO
0000000000000000000000
0000000000000000000000
000000 GAODDOOODODOOOOOO0O0O

goooooo
A "vacancy"
1
| e%, s B
X | @ 09 9, > 0,00 °®
ooo Xi

Fig. 4. Vacancy in the decision variables.
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Table 1. Parameter setting.

Parameter Value
Initial population size 100
Crossover rate 1
Mutation rate 0
Sharing range 10
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Table 2. Effect of interpolation (exercise 1).
Cover Number Number of
Cases of increase
rate T
vacancy |individuals
Before
interpolation 68% 6.6
After
interpolation | 83% 3.8 6.8
Conventional o
GA in MOPs 78% 54
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Fig. 8. Result of interpolation by visualization.
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Table 4. Effect of interpolation (exercise 3).

D A

Number |Number of
Cases Cover | ¢ increase
rate vacancy |individuals

Before

interpolation 70% 13.6
After
interpolation| 78% | 10-2 4.2
Conventional .
GAinMops | 3% | 110 ]
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