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Abstract; In order to achieve a set of nondominated solutions for multiobjective optimization
problems quickly and accurately, a Species-based genetic algorithm for multiobjecitve optimization
problems was proposed. Firstly, a certain number of subproblems were developed with the
Tchebycheff approach. Then multiple subpopulations were constructed based on the Species
mechanism to solve all the subproblems simultaneously, which can improve the exploration and
exploitation ability by using multiple individuals to search one optimal solution. Finally, a set of
benchmark multiobjective functions were examined, and the experimental results showed that the
proposed algorithm can obtain a certain number of nondominated solutions quickly and accurately.
Key words: multiobjective optimization problem; genetic algorithm; multiobjective optimization
algorithm; Species mechanism; Tchebycheff approach
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Procedure Algorithm of SpeciesGA ;
begin
initialize algorithm parameters ;
initialize weight vector set (subproblems) as 1.1;
generate randomly and evaluate initial population;
repeat
identify the Species seeds for all subproblems as 1. 3;
construct the Species for each Species seed as 1.3;
generate the mating pool MP for each Species as 1.4;
execute crossover and mutation to individuals in MPs
as 1.4;
execute the LS to the seeds of each Species as 1. 5;
update the ideal point as 1. 1;
select better individuals as 1.4;
combine all Species into a population;
until a termination condition is met.
output the best individuals of all subproblems.

end

B 1 SpeciesGA {453 &
Fig. 1 Pseudo-code for SpeciesGA
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Procedure Algorithm of LS operator(x) :

begin
for j: =1 to x do

initialize a unit —length random vector v;

x'=x" + vy
if f(x) >f(x’) then x: =x";
else A: = A/2;
endif
end for
end
Denotations ;

A : a prescribed scalar step length;
x: the step size of an LS operation, set to 5;

x . the selected seed solution for local improvement.

B2 RBEEZEEREE
Fig. 2 Pseudo-code for local searching method

T R X B SR 3R AR I S e 4 P 4%
- R ) B G A R R B VTN i 2. RLTE S8
VBT : MOEA/D iR/ 100, 4 — - 17)
R I B A /A 205 NSGA — 1T FEE A/ Ry
100; COEA £ AMOSA #h 344 % K/ A 1005
AMOSA 1 HAM 2 Fis & W 7 X —. X ek
Hoth S0 8 35 5 SCHRAR R

SLERH C FRARIEAG R AR %R bR T
TR PN E R A A 3 3, =X (2) R, B
o X ORI Y S35 2R AP A AR A 1 FE S RC AR .

CIX.Y) = I{yeYl HleTX;x<y}| )

i C(X,Y) =1, B T4 ih AR —AR S
fift, X Ferp BAFAE IO E R 4 C(X,Y) =0,1i
WX T AR — AR RO, X SR AR AT AE 3Z
e & B A
2.3 XWERSHM

K 5 AR 0 g — 5 ek K073 ) SR % 30


http://www.acropdf.com

% 3 2 A2 -F 5,
U PEREAE AR B AR PR KR . A 3
SAATSE SR AE AL, R A BB R 58, i 3 MK F
0.05 A T KI5 AF5 +7 % =7 % ~ 770 3
FIR SpeciesGA PERE WL E L T 2 4 THIHA
S [R TR LBk

T DB A 56 I B HE 1) SpeciesGA LK) C 48
PrrkRE. 31 ML 2 spanlgn it 7 - A=
M S B g5 R, R oo o By S8 5 45 R R oR
SpeciesGA BV fE &k 35 L T H X Fhig k. R 1
AJLLF i, SpeciesGA A 10 4~ 5 ] . 2 fk T
MOEA/D, Fifp53:4E ZDT1 K& LE1 5.6 itk

”
Ay

&% % B AREACIFLA 69 3K T Species #914% 3%k

317

PERE DA A 10 N F) T NSGA -
I, 4N 3 NSRBI RCR B AR S A A 10
NEGBET COEA, HA 4 MNE G5
HAREF; 13 MREOIMEARR S B ERT
AMOSA. 7£ % J7 20 T, NSGA - II, COEA Al
AMOSA FRASAE H bR 23 [\ th 23 A #4571 10 A~k
SHCA# , T SpeciesGA il MOEA/D FIf AL il AL H
) SR H AR ZS B F AN RE IS B 504045, BT A4S
PRSI AE v e S T AR R LG R M
222 WIS g5 B n] LI ), SpeciesGA H T &
¥ B F LT MOEA/D; A 11 NEGI BT

£ HR—TFHEN CIRIERLLE
Table 1 Comparison of the performance via C-index in the first experimental way

B C(A,B) C(B,A) T-tet C(A,C) C(C,A) T-test C(A,D) C(D,A) T-test C(A,E) C(E,A) T-test

SCH 0. 08 0. 00 + 0.00 0. 00 ~ 0.08 0.00 + 0.06 0.00 +

FON 0.75 0. 00 + 0.36 0. 00 + 0.10 0.00 + 0.51 0.00 +
KUR 0. 67 0.05 + 0.24 0.09 + 0.37 0.00 + 0.34 0.00 +
ZDT1 0. 05 0.05 ~ 0.02 0.04 ~ 0.00 0.02 ~ 0.91 0.00 +
ZDT2 0.55 0.42 + 0.16 0.10 + 0.04 0.00 + 0.94 0.00 +
ZDT3 0.45 0.43 ~ 0.23 0.16 + 0.15 0.05 + 0.44 0.02 +
ZDT6 0. 61 0.00 + 0.23 0.00 + 0.71 0.00 + 0.93 0.00 +
BINH 0. 69 0.01 + 0.18 0.00 + 0.17 0.00 + 0.19 0.00 +

LE1 0.07 0.07 ~ 0.19 0.10 + 0.15 0.00 + 0.16 0.00 +
OKA2 0.71 0. 08 + 0.41 0.10 + 0.53 0.05 + 0.83 0.02 +
DTLZ1 0.43 0.00 + 0.12 0.03 + 0.13 0.00 + 0.87 0.00 +
DTLZ2 0.18 0. 06 + 0.05 0. 08 ~ 0.00 0.00 ~ 0.45 0.00 +
DTLZ3 0.39 0.03 + 0.25 0.10 + 0.00 0.00 ~ 0. 61 0.00 +

A .speciesGA; B:MOEA/D; C:NSGA - II; D.COEA; E.AMOSA.
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Table 2 Comparison of the performance via C-index in the second experimental way

B C(A,B) C(B,A) T-tet C(A,C) C(C,A) T-test C(A,D) C(D,A) T-test C(A,E) C(E,A) T-test
SCH 0.08  0.00 + 0.01 0.00 ~ 0.02  0.00 ~ 0.10  0.00 +
FON 0.46  0.00 + 0.31  0.00 + 0.26  0.00 + 0.14  0.00 +
KUR 0.29  0.05 + 0.26  0.06 + 0.14  0.00 + 0.35  0.00 +
ZDT1 0.04  0.00 + 0.16  0.00 + 0.00  0.01 ~ 0.52  0.00 +
ZDT2 0.50  0.01 + 0.37  0.00 + 0.30  0.00 + 0.99  0.00 +
ZDT3 0.32 0.0l + 0.43 0.0l + 0.17  0.06 + 0.71 0.0l +
ZDT6 0.64  0.00 + 0.60  0.00 + 0.07  0.00 + 0.89  0.00 +
BINH 0.03  0.00 + 0.00  0.00 ~ 0.09  0.00 + 0.08  0.00 +
LE1 0.15  0.03 + 0.15  0.05 + 0.25  0.00 + 0.27  0.00 +
OKA2 0.75  0.04 + 0.74  0.10 + 0.74  0.05 + 0.82 0.04 +
DTLZI 0.19  0.04 + 0.08  0.00 + 0.07  0.00 + 0.89  0.00 +
DTLZ2  0.67 0.0l + 0.61  0.00 + 0.04  0.00 + 0.53  0.00 +
DTLZ3  0.11  0.02 + 0.77  0.00 + 0.04  0.00 + 0.67  0.00 +

A .speciesGA; B:MOEA/D; C:NSGA - II; D.COEA; E.AMOSA.
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