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Adaptive multi-objective particle swarm optimization with Gaussian
chaotic mutation and elite learning
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Abstract: In order to keep the balance between the global and local searching abilities, an adaptive multi-objective particle
swarm optimization algorithm based on Gaussian chaotic mutation and elite learning is proposed. Firstly, a method to detect
the convergence state is proposed, then the inertia weight and acceleration coefficients are adjusted adaptively. Then, when
the swarm is judged to be in the stagnation state, a mutation operator with the features of Gaussian function and chaotic
sequence is proposed to help the swarm jump out from local optimum and enhance the global search. Moreover, the elite
solutions in the external archive learn with each other to enhance the local search ability. The simulations on several standard
test multi-objective problems show the effectiveness of the proposed method.
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ZDT6 3.63e-1(5.1e-1) 1.42e+0(1.6e-1) 1.51e+0(2.4e-1)
DTLZ1  7.46e-1(1.7e-1) 5.46e-1(5.8e-2) 5.60e-1(5.0e-2)
DTLZ2  3.73e-1(3.9e-2) 7.94e-1(2.0e-2) 3.87e-1(3.9¢-2)
DTLZ3  7.11e-1(1.2e-1) 6.96e-1(9.3e-2) 7.77e-1(7.5e-2)
DTLZ4  3.97e-1(4.0e-2) 6.20e-1(9.9e-2) 8.34e-1(8.6e-2)
DTLZ5  1.44e-1(1.7e-2) 5.6le-1(5.5e-2) 4.41e-1(4.3e-2)
DTLZ6  1.03e-1(8.5e-3) 7.24e-1(7.6e-2) 5.02e-1(1.2e-1)
DTLZ7  4.11e-1(3.8e-2) 6.75e-1(7.1e-2) 4.52e-1(5.0e-2)
Kursawe 2.41e-1(6.5e-3) 6.62¢-1(6.3e-2) 6.08e-1(7.6e-2)
WFG3  3.75e-1(5.8¢-3) 6.71e-1(3.2e-2) 5.35e-1(1.8e-2)
WFG4  1.62e-1(2.3e-2) 5.50e-1(5.2e-2) 4.50e-1(4.3e-2)

+

+

+

+

+

+

+

+

+

+

+

+

oMopPso!!”! TV-MOPSO"! NSGA-11!12!
8.05¢-2(7.9e-3) + 1.0le-1(1.6e-2) 3.87e-1(4.7e-2)
7.82¢-2(1.2e2) + 1.08e-1(1.4e-2) 3.86e-1(5.0¢-2)
1.58¢-12.3e-2) = 1.78¢-1(3.0e-2) 3.72e-1(5.4e-2)
8.92¢-1(8.8¢-2) + 8.00e-1(8.8¢-2) 4.23e-1(1.1e-1)
7.04e-1(6.0e-1) + 1.06e+0(2.6e-1) 3.29e-1(2.7e-2)
6.31e-1(9.8e-2) + 5.78e-1(5.4e-2) 9.55e-1(3.2e-1)
3.87e-1(3.5e-2) = 3.93¢-1(2.4e-2) 5.07e-1(5.0e-2)
8.16e-1(1.2e-1) + 7.62e-1(6.6e-2) 1.02e+0(2.1e-1)
4.55¢-1(1.0e-1) + 6.26e-1(6.8¢-2) 5.00e-1(5.0e-2)
1.26e-1(1.5e-2) — 4.6le-1(4.0e-2) 4.44e-1(5.6¢-2)
1.02¢-1(1.6e-2) = 1.34e-1(1.3¢-2) 6.48¢-1(4.9¢-2)
426e-1(3.6e2) = 3.92e-1(3.6e-2) 4.92¢-1(4.2¢-2)
3.00e-1(3.0e-2) + 3.49e-1(5.8¢-2) 6.28¢-1(6.5¢-2)
3.74e-1(5.8¢-3) =  3.80e-1(6.3¢-3) 5.99e-1(3.3e-2)
3.74e-1(3.8¢-2) + 4.lle-1(4.4e-2) 3.62¢-1(3.7¢-2)
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