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Abstract: The performance of particles’ “social-learning” ability directly affects the search capability of PSO. To o-
vercome some shortcomings caused by mono-social-learning model, such as premature convergence and slow convergence
speed at later evolution stage,a multi-population based self-adaptive migration PSO (MSMPSO) is proposed. In MSMPSO,
the two common neighbor typologies are integrated into particle’ s social-learning part aiming to give more information
source for the particles. Furthermore, the entire population is divided into three sub-populations which are evolved in paral-
lel. Based on the multi-population mechanism, different search characteristics caused by three different combinations of ac-
celeration coefficients are assigned to the three sub-populations. To take advantage of different merits of different sub-popula-
tions,and realize the reasonable allocation of computing resources, individuals carry out a migration operator based on sub-
populations’ historical performance during the last period. Simulation results based on CEC2013 test suite manifest that the
favorable comprehensive performance of MSMPSO, in terms of convergence speed and solutions accuracy.
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J1 | 4.55¢ —14 +7.28¢ —14 | 0.00e +00 £0.00e +00 | 7.58¢ —14 £1.0le — 13 | 8.45¢ +01 £1.46e +02 | 1.3le +02 £2.0le +02 | 3.78e —11 £6.58¢ - 11 1.67e —13 +8.8% - 14
fo | 3.56e +05 £1.53e +05 | 3.69e +05 +1.5le +05 | 1.58e +07 £3.0de +06 | 1. 16e +06 £1.30e +06 | 2. He +06 £2.22e +06 | 5. 74e +06 £3.30e +06 | 4. 66e +06 £4. 22e +06
Jf3 | 2.06e +07 £2.38¢ +07 | 5.3le +10 £2.97e +10 | 4.46e +07 +2. 13e +07 | 7.78¢ +09 £7.80e +09 | 3.74e +09 +4.67e +09 | 1. 92e +07 +2.37e +07 | 1.55e +07 £1.37e +07
Ja | 111e +03 £4.84e +02 | 3.83e +04 £9.77e +03 | 1.34e +04 £2.84e +03 | 5.66e +03 £4.03e +03 | 2.11e +02 +7.8%¢ +01 | 2.23e +02 £1.26e +02 | 1.26e +03 £1.21e +03
Jf5 | 4.05e =13 £9. 15e — 14 | 0.00e +00 +0.00e +00 | 1. 14e —13 £0.00e +00 | 6. 11e +01 £6.72e +01 | 1. 1de +02 +1.48e +02 | 3. 74e =12 +3.53e —12 | 2.43e —13 £6.57e - 14
Jo | 1.39¢ +01 +8.12¢ +00 | 1.77e +01 £6.57¢ +00 | 2.6le +01 +7.69 +00 | 6.05¢ +01 £2.95¢ +00 | 6.95¢ +01 £1.90e +01 | 6.37¢ +01 £2.32¢ +01 | 7.91e +01 +2.85e +01
J7 | 3. 11e +01 £1.28e +01 | 2.63e +02 +8.36e +01 | 5.48e +01 £7.44e +00 | 1.05e +02 £1.98e +01 | 4.44e +01 £1.96e +01 | 6.40e +00 £3.30e +00 | 1.9 +01 £1. 13e +01
3 | 2.09¢ +01 £4.09¢ —02 | 2. 09 +01 +4.39¢ —02 | 2. 09e +01 +£3.98e —02 | 2. 09¢ +01 £4. 61e —02 | 2. 10e +01 +2.91e —02 | 2. 09e +01 +4.06e —02 | 2 09e +01 +5. 45¢ —02
fo | 1.84e +01 £3.06e +00 | 1.9 +01 £2.84e +00 | 2.70e +01 £1.23e +00 | 2.6le +01 +£2.26e +00 | 1.79e +01 +2.96e +00 | 1.71le +01 2. 98¢ +00 1. 45¢ +01 =2 68e +00
Jio | 1.28e =01 £5.43e =2 | 1.59e —01 +£5.75¢ —02 | 7.43e —01 £2.57e —01 | 7.63e +01 £4.89% +01 | 9.07e +01 £6.78e +01 | 1. 18e —01 £4.60e —02 | 8 67e —02 +3.79¢ —02
Ji1 | 2.86e +01 £5.41e +00 | 4. 12e +01 +2. 11e +00 | 1.57e —11 £2.73e =11 | 7.98¢ +01 2. 17e +01 | 3.86e +01 £8.66e +00 | 2.3% +01 £6.32¢ +00 | 2. 5% +01 £6. 38e +00
Ji2 | 5.52e +01 £1.18e +01 | 2.91e +01 +1.06e +01 | 1.03e +02 £1.0de +01 | 1.62e +02 £3.56e +01 | 5.60e +01 +1.46e +01 | 3.91e +01 £1.34e +01 | 5.16e +01 = 1.67e +01
Ji3 | 118 +02 £1.75e +01 | 8 23e +01 £2.45¢ +01 | 1.30e +02 £1.48¢ +01 | 2.7le +02 +4.49¢ +01 | 1. 19 +02 +2. 15 +01 | 9.4de +01 £2.42¢ +01 | 1. 0de +02 2. 70e +01
Sfia | 1.24e +03 £2.06e +02 | 2.0le +03 £1.69 +03 | 5.39¢ +01 +1.0le +01 | 2. 00e +03 +4. 55¢ +02 | 1.37e +03 +2.20e +02 | 1.40e +03 +3. 17e +02 1. 44e +03 +3. 86e +(2
S5 | 3.85¢ +03 +7.63e +02 | 5.84e +03 +5.91e +02 | 5.28e +03 +3.34e +02 | 4.9 +03 +3.99¢ +02 | 3.02¢ +03 £6.53e +02 | 3.67e +03 +1.28¢ +03 3.2le +03 £4. 22e¢ +(02
fi6 | 2.0le +00 £3.03e —01 | 2.47e +00 +£2.46e —01 | 2.44e +00 £1.%0e —01 | 8 72 —01 £4.15¢ =01 | 2. 50 +00 £2.32¢ =01 | 2.3% +00 £2.33¢ —01 | 2.29¢ +00 +3.62¢ -0l
J17 | 7.13e +01 £8.90e +00 | 1. 11e +02 £1.93e +01 | 5.00e +02 £2. 54e +00 | 1.08e +02 +1.48e +01 | 6. 16 +01 £7.09e +00 | 5.85e +01 £6.96e +00 | 5.60e +01 =5. 86 +00
Jis | 1.28e +02 £5.92e +01 | 1. 74e +02 +7.54e +00 | 2.03e +02 £1.04e +01 | 1.7le +02 +3. 18e +01 | 1.9e +02 +2.(2e +01 | 1.86e +02 £1.55¢ +01 | 6.95¢ +01 = 1. 4e +01
fi9 | 3.18e +00 £6.91e —01 | 6.65¢ +03 £1.23e +04 | 3. 74e +00 £3.29¢ =01 | 1.02e +01 £5. 16 +00 | 4.05¢ +00 = 1.8le +00 | 2. 67e +00 +4.17e —01 | 3.27e +00 =6. 16e 01
Jfn | 1.47e +01 £4.57e 01 | 1.47e +01 +4.57e —01 | 1.3le +01 £3.90e —01 | 1.42e +01 +8.48e =01 | 1.39% +01 £1.29¢ +00 | 1.23e +01 £1.64e +00 | 9.92e +00 +6.68e —01
Ja1 | 3.29e +02 £8.36e +01 | 1.46e +01 £4.88e —01 | 2. 80e +02 4. 17e +01 | 3.42e +02 £8.51e +01 | 3.44e +02 £7. He +01 | 3.05e +02 £5.5le +01 | 3.02e +02 7. 55¢ +01
Jn | 1.21e +03 £2.40e +02 | 3.55¢ +02 +8.82¢ +01 | 1.96e +02 +3.51e +01 | 2.35¢ +03 +4.3le +02 | 1.64e +03 £3.63e +02 | 1.25e +03 £3.43e +02 | 1.33e +03 £3.46e +02
S ] 3.83e +03 £7.07e +02 | 6.46e +03 +1.21e +02 | 5.86e +03 £3.48¢ +02 | 4.98e +03 +7. 1de +02 | 3.37e +03 +5.86e +02 | 3.34e +03 £9.50e +02 | 3.12e +03 +6.29¢ +02
Jfou | 2.40e +02 £1.38e +01 | 2.73e +02 £7.83e +00 | 2.58¢ +02 £7.72e +00 | 2.76e +02 +6.36e +00 | 2.60e +02 +1. 12¢ +01 | 2. 54e +02 +1. 36e +01 2.3%e +02 +1.45¢ +01
S5 | 2.83e +02 +7.18e +00 | 2.83e +02 +6.64e +00 | 2.89% +02 +3.55¢ +00 | 2.9 +02 +7.98¢ +00 | 2.89%¢ +02 +1.06e +01 | 2.82¢ +02 +7.90e +00 | 2. 76e +02 +6. 29 +00
S | 3.00e +02 £6.0le +01 | 3.07e +02 7. 13e +01 | 2 0le +02 £3.36e —01 | 2. 43¢ +02 £6.32¢ +01 | 2.79% +02 £6.79% +01 | 2.87¢ +02 +5.80¢ +01 | 2.37e +02 £5. 36e +01
S | 7.44e +02 £1.05e +02 | 9.30e +02 £6.29 +02 | 8. 14e +02 £2.32e +02 | 9.9 +02 £9.5le +01 | 7. 77e +02 £9.73e +01 | 7.53e +02 £5.43e +01 | 7.15e +02 +1.26e +02
Jas | 4.39e +02 +2.8le +02 | 7.54e +02 +5.76e +02 | 3.00e +02 £8.35¢ —11 | 1. 10e +03 +4.79¢ +02 | 6.53¢ +02 +4. 14 +(02 | 4.4le +02 £2.45¢ +02 | 2.93e +02 +1.29¢ +01
2 7 5 2 2 3 12
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