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Abstract: Traditional multi-objective genetic algorithms often perform poorly when addressing berth
allocation and quay crane assignment problems with high-dimensional decision variables. To overcome
this limitation, an improved multi-objective genetic algorithm is proposed in this paper. The algorithm
enhances diversity and convergence speed by incorporating a good-point set initialization, binomial
crossover, adaptive mutation, and a two-stage selection strategy. This effectively prevents the algorithm
from becoming trapped in local optima during evolution and demonstrates superior performance in
solving high-dimensional decision variables. The algorithm is tested on benchmark functions and the
low-carbon berth allocation and quay crane assignment problem. Experimental results, comparing it
with five other multi-objective optimization algorithms, show that the proposed algorithm exhibits better
robustness and optimization capability.
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ZDT3 20 0.000 172 0.000 605 0.002 002 0.000 897 0.017 494 0.001 403
30 0.000 173 0.001 766 0.006 711 0.005 997 0.029 477 0.001 789




44 TLIp IR R 2 22 4R ( HARBEE R )

2025 4E12 H

HE 2 ER, EHAER GD #i5 L, BT
7 ZDT3 {9 10 4k BF 75 T, INSGA-II 5§ NSGA-III
B EEER, EHERS ZADTI~ZDT3 iy H
b4 BE T, A<SC TR AR A fE A LR T X
Bk, WEE [B) 2 2k B A3 i, oAt X HE 3 1 GD
BEE2RAE B &S, RPEKSHERZEE T M.
I Ab, B 7a # — £ B E T INSGA-II F1 NSGA-III

B yetE ZDT3 MR RS 10 EE R Tk s E R
HE B E 5L Pareto BT,

HEIHLUEY, FRIHEARES IGD #8i55
T, 4~3CH2 i INSGA-II 383k 78 BT 8 2 v iR 0
SNEE EHRTX AR, XRAXBEALE
% A BB T 5L Pareto BV AUMRAE, T H HIEREA
Z AL R INME R, BRI R RSN,

x3 6 MEZNRYEREFERILER

Table 3 Comparison of IGD indicator of six algorithms

PR i INSGA-II NSGA-III NSGA-II MOPSO MOEAD MOCS
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Table 4 Comparison of HV indicator of six algorithms
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