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Multi-objective Genetic Algorithm for the diversity preservation of variable space

Mifa KIM

Abstract:

Since most real-world problems have several types of objects, multi-objective optimization methods
are very useful. There are several multi-objective genetic algorithms have been proposed. However(]
in many multi-objective genetic algorithms, there are operations to keep diversity on the objective
space, but the diversity on the variable space has not yet been considered. In this paper, SPEA2+
is presented. SPEA2+ apply two archives to keep diverse solutions to the object space and variable
space. To clarify the characteristic and effectiveness of the proposed method, SPEA2+ is applied
for several test functions. In the comparison of SPEA2+ with NCGA, SPEA2+ derived the good
results and affects of the new mechanism were clarified. From these results, it is concluded that
SPEA2+ is one of the good algorithms for multi-objective optimization problems.

1 0000

gbooboooboboooooboobbboooo
gbooboobooboboboboobooboobbboo
goboooooboobooooooobooooooboooo
good

gobooooboboooboooooooooboooboo
goobobobobbobbooboboooooboo
goobobooboboobbooboooooooo
ubbooooOooobobooobobooooboooon
gooobooboobobobobobbbobooooo
goboooooobobooobobooobogd
gobbOoooboobooooboboobooooooo
gbobOoooooooooboobooboon

gboboooooobooooboobbooooobon
0000000000 (GA)DDO0oOooUoUOoo
00000 GAOOOOOODOOODDOODODO
GAOOOOOOOOOOOOOOOOOOoooOoOoo
gbooobOobOoOooboobooooOooboooono
gooboooobobobbbobbobooboooobobo
goooboooboooboobon

gooooboobbbboboobbobbboobo
gobooobooobobooooboobooboooboooo
gbooboooooobooboobooooooooooog
gbooobooboooobooooooboobooooao
gbbobooooboobon

gboooboboobobobooooboooogao
goooooooboboooboooboooooooon
O SPEA2+000C0O0O00000O0OOOOOCOOO
g 20b000b00b0bobboooobooooooon
gooooboobooo

gobboooobboooobooboooo
SPEA2+0 0000000000 OOO

2 JOooooooo
2.1 00000000

000000 DOOO0 Multiobjective Optimization
problems: MOPsOO DkOOODOOODOODOOOO

f@)0mO00D00000D00000000000
ooooooo Yo

0000000000 00000000000000
0000000000000 000000000000
000000000000 O0O0D0OO0O0O0O0D0DOOOO
oo Y0000oooon

22 0000000

T,T € XO000O00/E) < fi(f),i=1,....k
000000000000 fi(#) < f;(#) 00000
#0 % 0000000000000000 2000
0000000 e XO0O0OOOOOOOOZ0000
0000000 Y 0OFig. 100200 (k=2)000
00000000000000

goboooooooooooooooooooooon
ubobooboooooboooooooooooon
gooooooboooboooobboooooooo
gbobooooboobooobooooooooboooo
gobObooobooboooooboboboooooon
gbooboobooooboobooooooobooooo
goooooobooboOoobooobooooooo
gooboobobooooooooogooooboon



A Pareto optimal front

Feasible Region

f1 fX

Pareto optimal
solutions

Y

fa

Fig. 1 Pareto optimal solutions
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Fig. 2 Basic concept of SPEA2+
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min f; = Zij\;l(—lo exp(—O.Q\/m»

min  fo = Zi]\;1(|$i|0'8 + 5sin (2;)%)
i € [=5,5], i = 3.
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Table 1 Parameter

Population size 100

Maximum generation 500
ooooobot.o

One point Crossover

Crossover rate

Crossover method

Chromosome length 20 x Number of variable

Mutation rate 0O O

1/Chromosome length
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Fig. 3 RNI and General Variance of BPF
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Fig. 4 Plot of objective space and fl-x1 relation
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Fig. 6 Plot of variable space
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