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Abstract

To further improve the performance of decomposition based multi-objective ant colony algorithm,
a dynamic sub-problem reduction method is proposed and combined with the MOEA/D-ACO algo-
rithm. Based on this, a sub-problem dynamic reduction improved multi-objective ant colony algo-
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rithm called IMOEA/D-ACO is designed. Through identifying the unpromising sub-problems dur-
ing the early optimizing process and giving them up in time for optimizing, the utilization of the
searching resource is further increased. Thus the algorithm performance can be improved when
the total consumed resources are fixed. To verify its performance, it is tested on some TSP in-
stances with different scale, and compared with some related algorithms. The results show that
the proposed algorithm is superior to the compared algorithms.
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optimization algorithms, MOACOS)AH X} - HoAth 7o 5 & s 5872 R 1] [2] [3], PRl AT 7t A
H—EME.
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2. IMOEA/D-ACO &%
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O(IMOEA/D-ACO) = (S *ITER)*O( ) +C,

T MOEA/D-ACO BN (8] 5 24 A«
O(MOEA/D-ACO) =(N *ITER)*O( f)+C,

HH C, N IMOEA/D-ACO HIEHHATHSMTH I E 4%, C, 8 MOEA/D-ACO B AT BiaM T B 2R B,
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Figure 1. The parameter adjustments of U and Q
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3.2. SHEXEZEER

KA AR H-ARbR R AT S A FE R, BN EIEE SN EASIIEAT 30 K, IR EA
SRR S0 25 LA i H-FR AR . SER IS FE HRE T I 1) 2% U = 40, Q =150.
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Figure 2. The box plot for H-indicator
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Table 1. The comparative results of related algorithm
= 1 HXREERERILER
Case Algorithm Max Min Mean Standard
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Continued
IMOEA/D-ACO 0.0562 0.0249 0.0353 0.0071089
MOEA/D-ACO 0.1402 0.1172 0.1270 0.0137113
BicriterionAnt 0.4386 0.4031 0.4201 0.0088096
kroAB100 MACS 0.2230 0.1998 0.2128 0.0052364
MOACO/D-ACS 0.3675 0.3266 0.3546 0.0089364
MOACO 0.3678 0.3313 0.3502 0.0101488
MOAQ 0.4331 0.3958 0.4160 0.0127279
PACO 0.4309 0.3951 0.4154 0.0106770
IMOEA/D-ACO 0.0559 0.0332 0.0416 0.0066093
MOEA/D-ACO 0.1672 0.1049 0.1399 0.0114455
BicriterionAnt 0.2742 0.2491 0.2645 0.0052990
kroAC100 MACS 0.2102 0.1830 0.1984 0.0050550
MOACO/D-ACS 0.3589 0.3287 0.3465 0.0077633
MOACO 0.3586 0.3324 0.3467 0.0062761
MOAQ 0.2559 0.2371 0.2519 0.0078809
PACO 0.2596 0.2374 0.2506 0.0084581
IMOEA/D-ACO 0.0383 0.0122 0.0243 0.0067922
MOEA/D-ACO 0.2661 0.1597 0.1829 0.1555635
BicriterionAnt 0.3838 0.3065 0.3172 0.0039711
kroAB150 MACS 0.2959 0.2758 0.2868 0.0036208
MOACO/D-ACS 0.4149 0.3129 0.3555 0.0309838
MOACO 0.5062 0.4666 0.4877 0.0060745
MOAQ 0.4539 0.4085 0.4309 0.0114018
PACO 0.3221 0.2932 0.3054 0.0071204
IMOEA/D-ACO 0.1890 0.0095 0.0256 0.0249480
MOEA/D-ACO 0.2873 0.2051 0.2585 0.0309102
BicriterionAnt 0.4521 0.4046 0.4174 0.0100000
kroAB200 MACS 0.3951 0.3556 0.3774 0.0057835
MOACO/D-ACS 0.5732 0.5532 0.5642 0.0042448
MOACO 0.5765 0.5555 0.4569 0.0044351
MOAQ 0.5106 0.4933 0.5098 0.0097362
PACO 0.4233 0.3759 0.3997 0.0095473
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Figure 3. The approximated PFs
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