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Abstract

Abstract: Multi-population optimization method can solve the optimization difficulty caused by the
increase of data volume, but the existing population grouping is carried out by means of random grouping
or artificial setting, which doesn't take particle trajectories into full consideration. In view of the problem a
self-adaptive dynamic control strategy of population grouping is proposed, which uses Gaussian fitting
function as the reference curve of population grouping and divides sub populations according to the
function's monotone interval. For particles with the trend of crossing the upper boundary of sub
populations, the contrarian strategy is adopted to maintain the population diversity and improve the
convergence speed. The tactics does not rely on concrete evolution procedure of the algorithm, and the
strategy is applicable to all nature computation means, based on population optimization. The
experimental results show the effectiveness and universality of the algorithm.
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increase of data volume, but the existing population grouping is carried out by means of random grouping
or artificial setting, which doesn't take particle trajectories into full consideration. In view of the problem
a self-adaptive dynamic control strategy of population grouping is proposed, which uses Gaussian fitting
function as the reference curve of population grouping and divides sub populations according to the
function's monotone interval. For particles with the trend of crossing the upper boundary of sub
populations, the contrarian strategy is adopted to maintain the population diversity and improve the
convergence speed. The tactics does not rely on concrete evolution procedure of the algorithm, and the
strategy is applicable to all nature computation means, based on population optimization. The
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PR Algorithm Mean Std Best
SaDCPG+PSO (K=0) 5.061 0e-05 2.205 9¢-04 9.688 Oe-11
F, SaDCPG+PSO (K=10) 0.0050 0.0219 1.504 7¢-08
SaDCPG+PSO (K=20) 0.009 3 0.0379 1.371 0e-08
SaDCPG+PSO (K=0)
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Fig. 3 Convergence graph for functions F, and Fs based on fitting threshold K of 0. 10. 20
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Tab.3  Experimental results of each algorithm
Algorithm SaDCPG+PSO MSMPSO
Mean Std Best Mean Std Best
F; 0 0 1.634 4 22165 3.913 9¢-06
F, 0.005 0 0.0219 1.504 7e-08 48.893 0 36.7517 17.8917
F; 0.683 7 0.072 6 0.666 7 1.6155 1.602 8 0.669 8
F, 3.571 8e-27 1.071 5e-26 1.036 4e-11 3.409 7e-11 4.376 9¢-24
Fs 8.881 8e-16 0 8.881 8e-16 4.0214 2.0958 1.020 9¢-06
Fs 0.750 6 29512 24.666 9 5.118 5 16.109 3
F; 0 0 0.5823 0.354 1 0.004 2
Fg 0.006 4 0.027 2 4.123 0e-07 0.088 0 0.079 8 7.664 6¢-08
Fy 0.3417 1.078 2 3.057 6e-04 0.5617 0.401 2 0.0210
Fio 1.383 8e+03 864.101 4 947.507 1 5.119 0e+03 748.230 0 3.395 6e+03
Fi 0.020 8 0.090 6 0.858 0 0.899 2 0.026 7
Fi, 0 0 0.558 4 0.640 8 7.786 0e-06
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