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Simple and Effective Modified Artificial Bee Colony Optimization Algorithm

Chen Lei'?, Cheng Xuewei’

(1. School of Precision Instrument and Opto-Electronics Engineering, Tianjin University, Tianjin, 300072, China;2. School of In-
formation Engineering, Tianjin University of Commerce, Tianjin, 300134, China;3. School of Economics, Tianjin University of
Commerce, Tianjin, 300134, China)

Abstract: Artificial bee colony algorithm is a novel bio-inspired intelligence optimization algorithm. Com-
pared with other bio-inspired intelligence optimization algorithms, the optimization strategy of artificial
bee colony(ABC) algorithm still need to be improved to enhance the convergence speed and the optimiza-
tion precise. A simple and effective modified artificial bee colony algorithm based on normal distribution is
proposed here. Firstly, the nectar source initialization strategy based on normal distribution is given. The
purposiveness of the initialization process is improved and the search precise can be ensured. Then, the
basic position and the zoom factor in the search equation are modified. The search range is enlarged and
the purposiveness of the search is also improved. Therefore, the property of global convergence and the
optimization precise are also improved in the proposed modified ABC algorithm. The optimization experi-
mental results for high-dimensional benchmark functions indicate that the proposed modification strate-
gies are simple and effective with better convergence speed and optimization precise.

Key words: artificial bee colony algorithm; normal distribution; initialization strategy; search strategy
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Tab.2 Performance comparison of the proposed algorithm and other algorithms
R B ik R 20 Rkl PR RN
/i 2 ABC 1.53E—18 6.95E—17 1.53E—17 1.64E—17
NABCI1 2.56E—19 5.53E—17 1.42E—17 1.40E—17 +
NABC2 1.13E—20 2.89E—18 5.17E—19 7.21E—19 +
MABC 1.84E—18 5.75E—17 1.51E—17 1.62E—17 +
NABC 2.55E—21 2.64E—18 3.74E—19 6.68E—19 +
12 2 ABC 9.47E—16 8.38E—08 5.05E—09 1.87E—08
NABC1 7.11E—16 7.17E—13 3.8l1E—14 1.60E—13 +
NABC2 4.38E—20 1.60E—14 1.03E—15 3.63E—15 +
MABC 6.08E—16 1.79E—05 2.31E—09 1.87E—08 +
NABC 1.63E—19 1.63E—15 1.55E—16 4.06E—16 +
fs 30 ABC 1.41E—15 2.98E—15 2.08E—15 4.32E—16
NABC1 1.58E—15 2.48E—15 1.93E—15 2.56E—16 +
NABC2 6.72E—16 1.11E—15 8.19E—16 1.27E—16 +
MABC 1.20E—15 2.10E—15 1.88E—15 2.32E—16 +
NABC 5. 14E—16 1.76E—15 9.41E—16 3.77E—16 +
fa 30 ABC 5.77E—14 1.00E—13 7.55E—14 1.33E—14
NABC1 4. 71E—14 9.33E—14 6.8E—14 1.19E—14 +
NABC2 3.29E—14 6.13E—14 4.01E—14 6.15E—15 +
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/s 60 ABC 1.52E—08 1.41E—07 4.25E—08 3.16E—08
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NABC 7.44E—15 3.58E—14 1.84E—14 8.87E—15 +
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NABC1 3.45E—07 3.38E—02 5.27E—03 1.10E—02 +
NABC2 3.70E—13 2.27E—02 1.74E—03 5.61E—03 +
MABC 3.55E—06 5.11E—02 5.27E—03 1.29E—02 +
NABC 1.13E—12  2.95E—02 2.46E—03 7.05E—03 +
|7 100 ABC 1.38E—07 2.24E—06 8.69E—07 6.69E—07
NABC1 2.05E—07 7.43E—06 1.57E—06 1.85E—06 .
NABC2 1.04E—13 8.61E—13 3.27E—13 2.47E—13 +
MABC 7.68E—08 1.89E—06 5.66E—07 5.62E—07 +
NABC 6. 14E—14 1.64E—12 4.98E—13 4.88E—13 +
s 100 ABC 5.39E—04 1.75E—03 9.78E—04 2.91E—04
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NABC2 9.35E—08 5.36E—07 2.09E—07 9.93E—08 +
MABC 1.58E—04 4.96E—04 2.79E—04 8.52E—05 +
NABC 1.34E—07 6.04E—07 2.32E—07 1.19E—07 +
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