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Improved artificial bee colony algorithm based
on enhanced local search

LIU Xiaofang', LIU Peizhong', LUO Yanmin®, FAN Yuling'

(1. Engineering school, Huagiao University, Quanzhou 362021, China; 2. School of Computer Science and Technology, Huagiao
University, Xiamen 361021, China)

Abstract; The shortcomings of the artificial bee colony algorithm ( ABC) are its uneven initial population
distribution and weak local search. In this paper, we propose an ABC algorithm based on enhanced local search
(ESABC). First, we employ a high-dimension chaotic system ( Lorenz system) to obtain the ergodic and regular
initial populations and to avoid the blindness of random initialization in the population initialization stage. Then, we
introduce improved fitness evaluation methods based on the logarithmic function to increase the differences between
individuals, reduce selection pressure, and avoid premature convergence. Lastly, inspired by the differential
evolution algorithm, we propose a new search tactic that uses the best individual in the contemporary population to
guide the renewal of the next generation, and thereby enhance the local search ability. We examined the
performance of the proposed approach with 12 classic testing functions and compared the results with the basic and
other ABCs. As documented in the experimental results, the proposed algorithm exhibits good optimization
performance and can improve both the accuracy and convergence speed of the algorithm.

Keywords: artificial bee colony algorithm; high-dimension chaotic system; fitness evaluation; search tactics;
optimization algorithm; evolutionary algorithm; convergence analysis; accuracy analysis; intelligent algorithm
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Table 2 Experiential results(D=30)
PRI (RS wAE ZEE SEHME =
ABC 5.92x107" 1.21x107° 4.23x107"° 3.34x107"°
sphere GABC 5.10x107' 1.13x107" 8.33x107'¢ 1.50x107'
ESABC 2.93x107'¢ 5.26x107' 4.28x107'¢ 1.20x107'
ABC 1.12x107° 0.000 406 0.000 182 0.000 203
elliptic GABC 6.51x107" 4.31x107"° 1.88x107"° 2.10x107"
ESABC 2.86x107' 4.59x107' 3.86x107' 8.95x107"7
ABC 8.37x10™" 2.79x107" 2.02x107" 8.35x107"
sumsquare GABC 5.42x107'° 7.57x107'¢ 6.78x107'° 9.45x107"
ESABC 2.61x107'¢ 3.31x107'¢ 3.02x107'¢ 2.97x107"
ABC 1.11x107" 1.99x107" 1.42x107" 3.71x107'
exponential GABC 4.44x107' 6.66x107' 5.32x107'¢ 1.21x107'¢
ESABC 2.22x107' 2.22x107' 2.22x107' 0
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ABC 4.94x10™" 3.67x107° 1.30x107° 2.05x107°
griewank GABC 3.47x107" 1.01x107" 4.35x107" 5.13x107"
ESABC 1.11x107' 4.44x107' 2.22x107' 1.92x107'
ABC 4.05x10° 1.24x107° 7.03%107° 2.54x107°
ackley GABC 6.70x107° 1.79x1078 1.29x1078 3.94x107°
ESABC 2.20x107" 4.58x107" 3.19x107" 6.95%x107"
ABC 0.000 375 0.000 604 0.000 465 7.80x107°
weierslrass GABC 1.35x107 4.48x10°° 2.80x107° 8.65x1077
ESABC 0 1.42x107" 7.81x107" 4.03x107"
ABC 8.96x107" 3.34x107" 1.95x107" 1.13x107™
sumpower GABC 1.76x107'° 1.50x107"3 6.02x107' 6.11x107
ESABC 1.30x107" 1.93x107" 1.59x107" 2.60x107"®
ABC 5.30x107° 0.000 248 0.000 121 8.91x107°
alpine GABC 2.39%x107° 3.46x107° 2.95%107 4.99x10°°
ESABC 2.86x107" 5.15x107" 4.01x10™" 9.43x107"
ABC 2.85x107° 2.85x107° 2.85x107° 5.81x107"
himmelblau GABC 2.85x107 2.85x107 2.85x107° 6.35x107"

ESABC 2.85x107° 2.85x107° 2.85x107° 0
ABC 1.54x107° 4.05%107 2.93x10™° 1.10x107°
levy GABC 3.62x107" 7.91x107" 2.68x107" 3.08x107"
ESABC 2.91x107' 4.48x107" 3.52x107" 7.21x107"
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Table 3 Experiential results(D=60)
BRI A7 A 2 F-HMH =

ABC 7.54%107 6.08x107° 3.15x107° 1.72x107°
sphere GABC 2.25x107’ 2.81x107° 8.05x1077 8.53x1077
ESABC 7.98x107" 1.03x107" 8.86x107" 1.30x10™"
ABC 0.744 663 1.043 07 0.888 036 0.149 543
elliptic GABC 0.000 908 0.001 732 0.001 222 0.000 445
ESABC 2.01x10™° 1.24x107 8.85x107° 5.91x10™°
ABC 7.02x107° 2.21x107° 1.24x107° 7.03x107°
sumsquare GABC 3.08x107 6.46x107 4.32x107 1.58x107’
ESABC 1.12x107"° 1.48x107° 5.08x107"° 6.51x107"°
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ESABC 2.95x107" 1.19x107"2 3.48x107" 5.64x107"
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ESABC 5.11x1077 2.86x107° 1.59x107° 1.18x10°°
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ABC 0.069 042 0.104 092 0.080 974 0.020 023
alpine GABC 0.007 215 0.010 109 0.008 894 0.001 501
ESABC 0.000 927 0.001 647 0.001 241 0.000 368
ABC 4.61x107°° 0.000 156 6.05x107° 8.32x107°
levy GABC 6.22x1077 8.42x1077 7.37x1077 1.10x1077
ESABC 8.04x107° 8.22x107° 3.53x107° 4.07x107°
ABC 5.70x107"® 5.09x107"7 2.30x107"7 1.97x107"7
michalewics GABC 1.25x107"® 4.21x107" 3.11x10™" 1.31x107"®
ESABC 1.47x107* 3.76x107* 2.79x107* 9.56x107*
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