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Adaptive mating restriction probability-based self-organizing
multiobjective evolutionary algorithm
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Abstract: To balance the exploration and exploitation in the searching process for different optimization problems
and the same optimization problem in different search phases, as well as to reduce the computational cost, an
adaptive mating restriction probability-based self-organizing multiobjective evolutionary algorithm ( ASMEA) was
proposed. Firstly, the self-organizing map (SOM) algorithm was used to establish the neighborhood relationships
among the population individuals in ASMEA. The appropriate reproduction based on the above relationship is
helpful to produce high quality solutions during the later period of the searching process. To reduce the
computational cost of the cluster, the evolutionary algorithm was combined with SOM. At each generation, ASMEA
alternately conducts the SOM training step and evolves the population. Secondly, the mating restriction probability
was set to control the mating parents selected from both the neighbor population built by SOM and the whole
population, so as to strengthen the exploitation and exploration respectively. Lastly, the mating restriction
probability was self-adaptively updated in each generation by the utility of generation offspring based on different
paternal sources in previous generations. ASMEA and five representative multiobjective evolutionary algorithms were
experimented on a number of test instances. Results suggest that ASMEA performed better than the others on search
quality, search efficiency, and visual comparison, which verified the ability of ASMEA to solve complicated
multiobjective optimization problems.
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MEDA, MOEA/D-DE, TMOEA/D, and ASMEA on

Tab. 1

GLT test instances

HIRAFR SR E
FRHER/N:N=100(m=2),7 %x15(m=3);
AFLZHL AR 0 =103
BRI EL T =300.
DE SFHi B4 F=0.5,CR=1;
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Tab.2 Statistical results obtained by NSGA-II, SMS-EMOA, RM-MEDA , TMOEA/D, MOEA/D-DE, and ASMEA on GLT test instances

. 1GD
v
NSGA-II SMS-EMOA RM-MEDA TMOEA/D MOEA/D-DE ASMEA
-2f —2f -2 -3¢ -3 -3
GLT1 1.940 x10 walo,z[ﬂ 1.850 x10 9.20X10,3[5] 1.680 x 10 2.0x10-2 4.700 x 10 6,92><10’4[2J 6.600 x 10 G_mxlo,4[3] 3.500 x 10 G.SOX]O,3[1]
-2t -2% -2f -2§ -1t -2
GLT 2 4.240 x10 3.40><10‘2[3] 4.350 x10 3.10“0_3[4] 4.710 x10 G.SOXIO'Z[SJ 3.540 x 10 6_51X10_3[1] 3.843 x10 5.76“0_2[6] 3.600 x 10 ].70“0_3[2]

GLT3 1.290x1072  3[2] 2.510x107%) (4] 1.930x10 7

-2f -2t _2f
GLT4 4.600x107°L | ,[5] 6.440x1077 3[6] 4.410x10

GLT5 6.250x10 7> [5] 3.020x10 > [2] 5.050x10 %

1.26 x10 =2

4.29x10 2

[4] 4.470x10 %

1.030 x10 >

-2t
3.350x10 7% o[5) s.s0x10-3L1]

4.080 Xloizﬁ.%x]o*?[6J

2.080 x10 7>

2%
4.74 x10 [2] 2.930x10 4.40><]0’2[3J

-3
9.700x10 7% o o[1]

-2F -2
(3] 8.140x10 3_30“0,3[6] 2.910 x10 2.70><10*4[IJ

3.20x10 =3 4.93x10 =4 1.30x10 =3 1.40 x10 =3

GLT6 5.380x10 72 5[6] 2.250x10 7%, 4[2] 3.810x107% (4] 3.270x107%) 5[3] 5.200x10 77 s[S] 2.170x1072 L[]
. HV
ilnv]

NSGA-IT SMS-EMOA RM-MEDA TMOEA/D MOEA/D-DE ASMEA
GLT 1 3'3022.97x10 —2[5] 3'296;&“10*2[6} 3'3]3;94“0*2[4} 3.693 f.i«)xlf)’3[]} 3.365 i.mxmﬁ[z} 3'3571.45x10 -3
cLr2  Lomx10y a4 L97sx10' 03] 1966100 (ST L9 x10'] ) o[2]  Lo#x10t al6] 1980105, oos[1]
GLT3 3‘946I,20><10‘3[2J 3'944;.10x10‘3[41 3‘945;.10“0-3[3J 3‘940;5“0-2[61 3‘941;.23x10-3[51 3'9481-90x10’3[u
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Tab.3 Parameter values for NSGA-II, SMS-EMOA, RM-MEDA, TMOEA/D, MOEA/D-DE, and ASMEA on WFG test instances

BB AL TERE.

GRS SR E
NEEZEL N=100,T=450,n=30,m =2
NSGA-II F=0.3,CR=0.2
SMS-EMOA F=0.5,CR=0.2
RM-MEDA K=5
TMOEA/D F=0.5,CR=0.2
MOEA/D-DE N$=20,8=0.9,F=0.5,CR=0.2
ASMEA H=5HL=15,8,=0.5,F=0.7,CR=0.6,7,=0.7

&4 NSGA-II.SMS-EMOA .RM-MEDA ,TMOEA/D MOEA/D-DE A} ASMEA 7£ WFG i _EIRESHFHITER
Tab.4  Statistical results obtained by NSGA-II, SMS-EMOA, RM-MEDA, TMOEA/D, MOEA/D-DE, and ASMEA on WFG test instances
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