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Multi-strategy dynamic clustering ABC algorithm
ZHANG Wei, ZHANG Yanwei

(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454003 ,Henan, China)

Abstract: Aiming at the disadvantages of poor development ability and imbalance between exploration and development of
Artificial Bee Colony Algorithm, multi - strategy dynamic clustering artificial bee colony algorithm was proposed. Firstly, the
population is divided into multiple subgroups by using fitness ranking and random grouping strategies, so that it can search different
regions at the same time. Secondly, in the search process, the dynamic subgroup strategy is combined to update the individuals in
the excellent subgroup according to the fitness level. Different ordinary subgroups compete to produce offspring according to the
success rate of their search strategy, and the population number of each ordinary subgroup is dynamically adjusted. Finally, the
multi—strategy selection mechanism is used to design different search strategies for each subgroup. By strengthening the guiding role
of excellent subgroups, the diversity of common subgroups in exploration and development is increased, and the balance between
exploration and development of the algorithm is achieved. The simulation results of 9 benchmark test functions show that compared
with other improved algorithms, the proposed algorithm has higher convergence accuracy and stronger searching ability.
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Fig. 1 Overall framework of MSDCABC algorithm
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Table 2 Comparison of experimental results of different algorithms(D=30)

PR ABC NABC NSABC MSDCABC PSO

fi 1. 652 39e-04 3.956 80e—152 3.746 8le-114 3.307 65e—165 8. 443 93e-04
fa 8.110 38e-05 9.301 08e-13 4.565 39e-32 5.343 63e-32 4.349 43e-02
f 3.807 97e+02 3.150 23e-03 7. 874 50e-09 2.730 70e-15 3.526 73e+01
Sa 3.078 05e+02 2.095 54e+01 6.383 01e-01 5.462 80e—04 2.788 22e+02
fs 1. 621 60e-04 1.384 51e-06 0. 000 00e-00 0. 000 00e—00 3. 625 96e-03
Js =5.760 11e+03 —1.052 95e+04 —1.174 04e+04 -1.256 94e+04 —6.818 47e+03
S 9.990 94e+01 2.139 91e+00 1.293 44e+01 0. 000 00e—00 3.521 49e+01
fs 3.716 54e-03 3.589 39e-07 6.794 56e-14 3.996 80e—15 9.390 76e-01
Jo 1.024 21e-02 7.471 39e-03 0. 000 00e-00 0. 000 00e—00 1. 374 60e-02
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Table 3 Comparison of experimental results of different algorithms(D=100)

PREL ABC NABC NSABC MSDCABC PSO

fi 6. 156 86e—02 7.202 85e-72 1. 006 32e-53 2.634 61e—84 4. 145 36e-02
f 9.948 68e-03 4.245 68e-06 1.683 07e-12 3.831 17e-13 3.346 67e-01
f 3. 112 22e+04 5.933 16e-01 1.426 31e-04 4.716 65¢—09 2. 141 33e-00
Sa 9.287 29e+04 2.554 08e+02 2.396 40e+00 7. 694 74e—01 3.253 46e+04
fs 4. 640 78e-00 1. 174 70e-02 1.201 09e-20 4. 638 56e—29 4.267 78e+01
Js ~1.000 16e+04 —1.271 48e+04 =-2.912 11e+04 —3.437 47e+04 -1.138 37e-04
fr 2.430 26e+02 1.224 50e+02 1.552 84e+02 4.021 03e+01 1. 345 45e+02
fs 8. 840 37e-01 6.626 15e-04 5.319 10e-06 7.936 02e—09 2.284 58e-00
Jo 6. 106 40e+01 8.329 16e-02 7.396 04e-06 0. 000 00e—00 5.132 45e+01
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