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A multi-objective artificial bee colony based on limit search strategy

ZHAO Xin-qiu™2', DUAN Si-yu', MA Xue-min*

(1. Key Lab of Industrial Computer Control Engineering of Hebei Province, Yanshan University, Qinhuangdao 066004,
China; 2. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling, Yanshan University,
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Abstract: In order to balance the local exploitation ability and the global exploration ability of artificial bee colony,and
accelerate the rate of convergence, a multi-objective artificial bee colony based on the limit search (LSABC) strategy is
proposed. Firstly, a chaotic mirroring strategy is proposed in the initialization phase to ensure diversity and superiority.
Then, the radius of search is dynamically adjusted while the employed bees and the onlooker bees searching according to
the individual limit, which improves the search accuracy and convergence speed. The development times of the external
archive are combined to choose elite solution so as to guide evolution reasonably. Finally, experiments are conducted
on a set of 11 benchmark functions, and the results show that the proposed algorithm performs well in convergence and
distribution.
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H11I0 K oK B, 5K 28 & PE B A5 inverted  generational
distance(IGD)!" /5 2y A S IR VF 4 48 #5. IGD 48 A
ST B I B SR 5 BT SR A BRI RV R
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42 FEXEERSHH
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fif 48 2 1 elite.choice = 100; 745 M EEH K 1)
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720K, LA R0 53R H Inter(R) Core(TM) i5-
7500 CPU,8G RAM, =45 34 15 74 Matlab R2014a. i@
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CA7S
B A
LSABC MOPSO MOABC MOEA/D NSGAII SPEA2+
worse 3.631e-03 2.345e-02 6.667¢-02 5.493e-03 5.351e-03 9.862e-02
best 3.584e-03 1.313e-02 1.740e-02 5.000e-03 4.608e-03 4.987e-02
DTl mesn 3.631e-03 1.756e-02 3.059¢-01 5.193e-03 4.935e-03 7.702e-02
std 3.018e-05 2.800e-03 1.235e-01 1.242¢-04 1.93 ¢ -04 1.360e-02
worse 3.631e-03 2.345e-02 6.667e-02 5.493e-03 5.351e-03 9.862¢-02
best 3.798e-03 1.081e-02 4.774e-02 3.858e-03 4.562e-03 6.196e-02
Zb12 mesn 3.847¢-03 1.850e-02 7.721e-02 1.569¢-01 4.833e-03 1.150e-01
std 2.866e-05 3.600e-03 2.444e-01 2.489¢-01 1.552e-04 2.302e-02
worse 4.636e-03 4.076e-02 4.855e-02 3.063e-01 1.148e-01 1.145e-01
best 3.684e-03 1.829¢-02 2.410e-02 5.525¢-02 4.797e-03 4.540e-02
ZDT3 mesn 3.922¢-03 2.615e-02 3.791e-02 1.614e-01 1.341e-02 8.978¢-02
std 1.918e-04 6.134e-03 6.012¢-03 9.940e-02 2.190e-02 1.478e-02
worse 3.887e-03 4.555e+00 7.052e-01 5.591e-01 1.663e-02 1.187e+01
best 3.672¢-03 1.277e+00 1.762e-01 8.120e-03 5.903e-03 1.059e+00
ZDT4 mesn 3.783e-03 3.747e+00 3.809e-01 2.662¢-01 9.474e-03 4.903e+00
std 5.408e-05 7.420e+00 1.203e-01 1.486e-01 2.400e-03 2.190e+00
worse 2.293e-03 3.340e+00 6.475e-03 2.016e-03 3.271e-03 1.340e-01
best 1.933e-03 3.810e-03 2.887e-03 1.870e-03 2.337e-03 9.843e-03
ZDT6 mesn 2.032e-03 1.246e-01 2.411e-03 1.893e-03 2.738e-03 4.321e-02
std 1.551e-04 6.077e-01 8.354e-04 3.412¢-04 2.554e-04 3.382¢-02
worse 1.905¢-02 1.494e+01 3.021e-02 2.030e-02 3.363e-01 2.770e+01
best 1.740e-02 3.322e+00 2.258e-02 1.731e-02 2.391e-02 6.891e-01
DTLZ mesn 1.803e-02 9.729e+00 2.516e-02 1.849¢-02 2.251e-02 2.211e+00
std 4.474e-04 2.947e+00 9.340e-02 8.735¢-04 1.246e-03 2.057e+00
worse 5.323e-02 1.014e-01 5.313e-02 5.346e-02 6.726e-02 9.813e-02
best 4.714e-02 8.532e-02 4.794e-02 4.788e-02 5.811e-02 7.199e-02
DTLZ2 mesn 4.914e-02 9.362¢-02 4.993e-02 5.067e-02 6.343e-02 8.060e-02
std 1.327e-03 4.262e-03 1.952¢-02 1.419¢-04 2.577e-03 7.078e-03
worse 5.682e-03 1.759¢+02 6.876e-01 6.113e-01 7.544e-02 1.839e+02
best 4.918e-03 1.182e+02 1.706e-01 5.315e-02 6.109e-02 1.472e-01
DTLZ3 mesn 5.189¢-02 1.473e+02 2.760e-01 9.333e-02 6.739¢-02 8.153e+02
std 1.786e-03 1.582e+01 1.114e-01 1.243e-01 3.969¢-03 4.869e+01
worse 9.842e-02 2.789¢-01 5.313e-02 6.252e-02 6.638e-02 9.606e-02
best 5.958e-02 1.470e-01 4.794e-02 5.269¢-02 5.937e-02 6.988e-02
DTLZ4 mesn 7.451e-02 2.081e-01 2.516e-02 5.762e-02 6.282e-02 8.279e-02
std 1.074e-02 3.362¢-02 9.340e-02 2.468¢-03 1.991e-03 6.853e-03
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