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An Enhanced Multi-objective Fireworks Explosion Optimization Algorithm
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Abstract; In reality,the diversification and complexity of the multi-objective optimization problems ( MOPs) require
the development of some novel multi-objective optimization algorithms. Inspired by the hybrid multi-objective evolutionary al-
gorithms (MOEAs) and new evolutionary instances, an enhanced multi-objective fireworks explosion optimization algorithm
(eMOFEOA for short) is proposed to solve the hard MOPs efficiently in the paper. Firstly,the proposed approach uses the ap-
proach of combining uniformization and randomization to generate an initial population that are scattered uniformly over the
feasible search space,so that the algorithm can acquire a good beginning for the subsequent iterations. Secondly,a fine control
strategy of explosion radius is adopted in the eMOFEOA , that is to say,different generation of population has different radius,
and the different firework in the same generation have different radius based on its strength of Pareto dominace,so as to save
the computation resource to the maximum extent. Thirdly,a simplified k-nearest neighbor approach is employed to maintain the
diversity of external archive in the eMOFEOA. The proposed eMOFEOA is compared with the other five peer comparison algo-
rithms in the performance of convergence and diversity based on 12 benchmark multi-objective test functions,and the experi-
mental results show that our eMOFEOA has the overall performance advantages in convergence,diversity and stability.
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t-test + + + + -

mean 1.22E-2 1.95E-2 3.75E-2 2.82E-2 3.83E-3 8.17E3

ZDT6 std. 4.20F-7 4.26F-6 2.70E-5 3.61E5 1.06E-7 2.69E-6
t-test + + + - -

mean 3.33E-2 4.22E2 3.39E-2 9.26E-2 3.16E +1 7.61E-2

DTLZI std. 1.48F-5 6.05F-5 1.82E-5 2.27E-5 4.31E +1 1.20E-6
t-test + + + + +

mean 1.36E-2 4.77E2 3.82E2 6.15E-2 5.14E2 4.62E-2

DTLZ2 std. 8.92E-7 5.91E-6 9.96F-7 2.45E-7 5.96E-6 5.22E-6
t-test + + + + +

mean 6.28E-2 4.33E-1 4.67E-1 3.54E-3 1.30E-1 6.58E-2

DTLZ3 std. 1.19E-2 3.13E-1 3.28E-1 2.97E-3 1.18E-1 1.16E-2
t-test + + - + =

mean 2.31E2 3.14E2 3.23E2 1.15E2 1.08E-0 2.03E-2

DTLZ4 std. 3.82E-5 3.64E-5 3.80E-5 3.78E-5 1.25E-1 3.11E-5
t-test + + - + -

mean 1.84E-3 1.11E-3 1.01E-3 7.12E4 6.06E4 4.26E3

DTLZ5 std. 9.58E-6 3.56E-6 2.69E-6 2.62E-6 1.79E-6 5.98E-5
t-test - - - - +

mean 2.36E4 1.21E-2 1. 10E-3 3.30E4 5.39E-5 5.71E4

DTLZ6 std. 1. 14E-5 4.12E4 4.84E-5 1.45E-5 1.48E-7 4.36E5
t-test + + = - +

mean 9.16E4 7.50F-3 6.05E-3 8.17E4 8.32E4 1.93E-2

DTLZ7 std. 1.24E-5 2.76E-5 2.87E-5 1.02E-5 1.16E-57. 63E-3

t-test + + - - +
Better( +) 10 10 7 8 7
Same( =) 1 0 1 0 2
Worse( — ) 1 2 4 4 3
Score 9 8 3 4 4
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