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A multi-objective artificial bee colony based on evolutionary knowledge
integrated
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Abstract: A multi-objective artificial bee colony algorithm based on evolutionary knowledge integrated is proposed.
The elite population knowledge and population itself knowledge are integrated to guide the evolution of employed bees
and maintain the diversity and superiority of the population further. Then, a method of combining the individual
dominance relationship and the population distribution relationship is introduced into the probability selection of
onlooker bees. Finally, a more strict strategy of external file maintenance is proposed to reduce the cost of maintenance
and improve the distribution performance of the solution set. Comparing with three kinds of multi-objective

optimization algorithms in the standard functions, the results show that the proposed algorithm has good convergence

performance and distributed performance, and the coverage of the solution set is more wider.
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ZDT1 ZDT2 ZTD3 ZDT4 ZDT6 DTLZ1 DTLZ2 DTLZ6
Worse 3.35e-03 9.52e-03 5.24e-02 6.91e-03 7.52e-01 5.59¢-01 7.58e-03 8.02e-01
Best 9.02e-04 6.37e-03 8.26e-03 3.28¢-03 9.24e-02 1.24e-01 4.04e-03 3.27e-01
NSGA-IL Mean 1.60e-03 8.25e-03 2.15e-02 4.55e-03 2.15e-01 3.47e-01 5.26e-03 6.02¢-01
Std 3.25e-04 3.55e-04 6.26e-02 1.49e-02 8.35e-02 4.43e-02 3.63e-04 6.71e-02
Worse 1.18e-03 6.25e-04 8.45¢-03 2.57e-02 9.35e-03 1.51e-01 1.25¢-02 8.54¢-01
Best 4.43e-04 3.58e-04 1.54¢-03 5.38¢-03 1.24e-03 5.24e-02 3.24e-03 8.21e-02
CMOPSO Mean 7.55e-04 4.35e-04 3.26e-03 8.69¢-03 4.25¢-03 9.03e-02 7.33e-03 2.54e-01
Std 2.55e-05 6.26e-05 8.11e-03 5.25e-04 7.27e-04 5.25e-03 5.90e-04 3.30e-02
Worse 1.04e-03 1.15e-03 7.54e-03 8.81e-03 7.58e-03 1.44e-01 1.51e-02 7.22e-01
Best 4.19¢-04 6.24e-04 1.82e-03 9.24e-04 8.51e-04 6.21e-02 2.15e-03 6.24¢-02
GMOABC Mean 8.05e-04 8.23e-04 4.25e-03 3.60e-03 3.57e-03 8.34¢-02 7.57e-03 1.02e-01
Std 4.97e-05 5.22e-05 5.68¢-03 6.25¢-04 4.22e-04 2.60e-03 3.91e-04 3.34e-02
Worse 5.58e-04 4.55e-04 4.11e-03 7.57e-04 8.24e-04 9.24e-03 5.21e-03 5.29¢-02
Best 1.83e-04 1.57e-04 6.24e-04 4.18e-04 3.24e-04 3.25¢-03 1.54¢-03 9.05e-03
PMOABC Mean 2.57e-04 2.36e-04 1.05e-03 5.22¢-04 6.55e-04 6.28e-03 3.85e-03 3.28¢-02
Std 5.68¢-05 8.33e-05 2.58e-04 4.20e-05 4.11e-05 7.24e-04 4.57e-04 5.22¢-03
Worse 1.91e-04 1.61e-04 8.28e-04 3.24e-04 6.21e-04 4.25¢-03 1.94e-03 2.14e-02
Best 1.28e-04 1.02e-04 4.29e-04 1.86e-04 3.01e-04 1.74e-03 1.12¢-03 8.21e-03
EKMOABC Mean 1.39¢-04 1.14e-04 6.67e-04 2.52¢-04 4.59¢-04 2.36e-03 1.40e-03 9.84e-03
Std 4.59¢-05 3.22e-05 1.58e-05 1.38e-05 3.55e-05 4.20e-04 4.63e-04 4.57e-04
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ZDTI1 ZDT2 ZTD3 ZDT4 ZDT6 DTLZ1 DTLZ2 DTLZ6
Worse 5.24e-01 4.47e-01 9.28e-01 7.58e-01 8.27e-01 1.08 8.28e-01 6.82e-01
Best 2.14e-01 1.67e-01 3.36e-01 3.82e-01 4.08e-01 4.28e-01 3.24e-01 3.13e-01
NSGA-IT Mean 3.68e-01 2.37e-01 6.60e-01 5.22e-01 5.63e-01 7.59e-01 5.42¢-01 5.27e-01
Std 5.26e-02 4.63e-02 6.36e-02 3.57e-02 4.33e-02 4.67e-02 6.86e-02 8.36e-02
Worse 5.84e-01 5.44¢-01 8.54e-01 8.27¢-01 8.22¢-01 8.28e-01 7.58e-01 7.28e-01
Best 2.28e-01 2.04e-01 4.27e-01 4.41e-01 3.34e-01 3.69¢-01 5.38e-01 3.27e-01
CMOPSO Mean 4.50e-01 3.42e-01 6.57e-01 6.21e-01 5.62e-01 5.82e-01 6.21e-01 5.63e-01
Std 4.93e-02 6.36e-02 7.69¢-02 6.26e-02 7.06e-02 5.33e-02 4.51e-02 5.20e-02
Worse 7.51e-01 7.41e-01 1.05 8.77e-0 7.51e-01 8.61e-01 9.41e-01 1.05
Best 4.24e-01 3.24¢-01 5.29¢-01 4.39¢-01 3.28e-01 3.19¢-01 5.16e-01 5.18e-01
GMOABC Mean 6.26e-01 5.94¢-01 8.14e-01 6.15e-01 5.33e-01 6.49¢-01 7.28e-01 7.59¢-01
Std 5.24e-02 3.22e-02 4.61e-02 8.27e-02 4.26e-02 3.16e-02 4.36e-02 2.12e-02
Worse 1.97e-01 2.44e-01 6.28e-01 5.47e-01 5.27e-01 4.59e-01 6.19e-01 5.08e-01
Best 1.58e-01 1.62e-01 4.24¢-01 2.54e-01 2.47e-01 2.88e-01 3.14e-01 2.64e-01
PMOABC Mean 1.84e-01 1.94e-01 5.27e-01 3.55e-01 3.91e-01 3.18e-01 5.22e-01 3.84e-01
Std 5.27e-02 4.11e-02 2.28e-02 8.14e-02 5.22¢-02 4.22e-02 1.08e-02 3.22¢-02
Worse 1.84e-01 1.78e-01 6.84¢-01 3.24¢-01 3.95¢-01 2.49¢-01 3.84e-01 3.28¢-01
Best 1.51e-01 1.44e-01 3.15e-01 1.99¢-01 1.89e-01 1.64e-01 1.89e-01 2.04e-01
EKMOABC
Mean 1.60e-01 1.52e-01 4.37e-01 2.31e-01 2.72e-01 1.97e-01 2.26e-01 2.67E-01
Std 3.28e-02 4.15e-02 8.37e-02 2.35e-02 6.29¢-02 3.87e-02 5.81e-02 3.42e-02
*3 BEAHVEER
W R 2
HE
ZDT1 ZDT2 ZTD3 ZDT4 ZDT6 DTLZ1 DTLZ2 DTLZ6
Worse 3.572 3.254 4.755 3.535 2.754 7.485 7.286 4912
Best 3.618 3.295 4.838 3.586 2.858 7.596 7.315 5.028
NSGA-II Mean 3.599 3.268 4.802 3.558 2.806 7.534 7.305 4.99
Std 2.55e-02 2.81e-02 1.80e-01 6.36e-02 5.49e-02 3.52e-02 4.22e-02 4.21e-02
Worse 3.014 3.284 4.758 3.544 2.827 7.588 7.256 4.925
Best 3.645 3.301 4.902 3.596 2.905 7.69 7.319 5.096
CMOPSO
Mean 3.632 3.302 4.856 3.573 2.872 7.648 7.284 5.032
Std 2.02e-02 3.69¢-02 7.25e-02 7.92¢-02 3.59¢-02 2.52e-02 3.93e-02 2.52e-02
Worse 3.601 3.275 4.781 3.568 2.795 7.624 7.286 4.968
Best 3.642 3.308 4.935 3.605 2.907 7.725 7.324 5.102
GMOABC Mean 3.625 3.297 4.883 3.589 2.865 7.689 7.291 5.057
Std 3.56e-02 3.48e-02 4.42e-02 5.22e-02 2.85e-02 3.15e-02 2.55e-02 6.23e-02
Worse 3.635 3.304 4.856 3.584 2.857 7.692 7.286 4.993
A Best 3.651 3.318 4.943 3.618 2.937 7.765 7.322 5.107
PMOABC 3.643 3.311 4.924 3.606 2914 7.715 7.295 5.025
Std 2.48e-02 1.47e-02 4.28e-02 6.35e-02 2.58e-02 8.21e-02 5.35e-02 4.87e-02
Worse 3.644 3.31 4.925 3.607 2.905 7.759 7.326 5.036
Best 3.658 3.318 4.992 3.628 2.984 7.793 7.388 5.202
EKMOABC Mean 3.650 3.315 4.976 3.619 2.945 7.781 7.359 5.187
Std 1.79e-02 1.51e-02 2.36e-02 1.49¢-02 1.56e-02 2.24e-02 3.32e-02 2.14e-02
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