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Improved multi-area search and asymptotic convergence PSO algorithm
with independent local search mechanism
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Abstract: Global and local search abilities restrict each other in the standard particle swarm optimization(PSO) algorithm.
A new improved PSO algorithm with the independent local search(PSO-ILS) mechanism, multi-area search strategy and
asymptotic convergence ability is proposed. Firstly, a new global search formula with simplified parameters, a local one
for neighborhood of non-inferior solutions and a depth one for neighborhood of current optimal solution, are designed.
Therefore, the proposed algorithm possesses independent both global and local search abilities. Then, for realizing the
multi-area search strategy and asymptotic convergence abilities, the parameters £ and A are defined to coordinate the
abilities of both global and local searches. The comparative experimental result of typical and their shifted functions
demonstrates that the PSO-ILS algorithm is of better performance than other algorithms.
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Mean 1.321 3e-213 0 2.3414 6.29711 3.7126e-13 2.7395e-014 1.3183e+03 —28.8170 3.257 5e-11
Std. 5.3242¢-316 0 8.1257 153562 2.537 1e-15 7.2902e-018 7.2600e+06 0.1917  1.8979e-23
DIR-QPSO
Best 1.476 1e-267 0 0.3126 4.1058 0 2.0192e-014 3.2862e+02 —29.0657 7.8903e-15
Worst  4.283 3e-187 0 6.2147 12.0668  1.2412e-17 4.3491e-014 3.2144e+03 —28.2094 2.398 1e-9
Mean 0 0 0.0014 1.3124e-05 0 8.8818e-016 3.8188e-04 —28.4516 1.4324¢-09
Std. 0 0 3.886 6e-07 3.164 2e-08 0 0 4.6437e-09 031829 1.8488e-19
ILS-PSO
Best 0 0 8.9952e-05 8.5862e-06 0 8.8818e-016 3.8185e-04 —29.0555 3.0384e-13
Worst 0 0 0.0023 2.756 3e-05 0 8.8818e-016 3.8194e-04 —27.8548 5.5689¢-07
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