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Tab. 1 Test function expressions,search spaces,and theoretical optimal values
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Tab. 2 Experimental results of unimodal functions tested by each algorithm in 50 dimensions

PRI %X Bk SEZIR(:N 2l M8 bR 2
f1 ABC & 3.86E+03 6.86E+04 5.73 E+04 2.81E+03
PSO 511 4.71E-07 7.58E-06 8.55E-06 8.35E-07
EABC 8% 4.83E+400 5.98E+01 9.75E+00 3.03E+00
RLPSO 53k 7.53 E-91 5.75E-90 5.11E-91 2.18E-91
LSABC 8.k 3.64E-116 4.26E-115 7.83E-115 4.18E-116
S ABC 8 7.54E400 5.08E+01 2.18E401 3.44E+00
PSO 5 3.55E+05 8.04E+05 5.57E-+05 4.41E+05
EABC & 1.41E402 5.41E402 3.04E+02 2.83E+02
RLPSO 5 8.15E-90 5.05E-89 6.42E-89 9.06E-90
LSABC &%k 2.57E-102 4.41E-101 5.06E-101 8.59E-102
13 ABC B3k 2.83E+01 5.75E4+02 1.48E402 7.51E4+00
PSO 5. 5.74E+02 3.95E+04 6.27E+03 8.91E+02
EABC # 8 6.75E-0.2 4.25E+02 6.44E+01 1.05E+01
RLPSO & 8.77E-0.6 8.54E+01 6.05E+00 2.05E+00
LSABC &% 6.12E-0.6 4.56E+00 2.21E+00 1.01E-+00
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Tab. 3 Experimental results of unimodal functions tested by each algorithm in 200 dimensions

PRI % Bk el 2 ME B {E b 2
/i ABC ¥ 4.29E+04 2.19E+05 8.43E+04 4.85E+03
PSO Hk 3.86E-+01 6.86E+01 5.03E+01 5.14E400
EABC 51 6.54E+00 1.47E+01 8.71E+00 3.73E+00

RLPSO # ¥ 6.68 E-90 5.51E-89 1.69E-90 9.21E-91

LSABC & 5.15E-103 4.06E-102 2.28E-102 7.25E-103
12 ABC 55 5.36E+03 6.33E+03 3.61E+03 3.39E+02
PSO # ik 4.33E406 3.95E+92 1.06E+92 6.14E+91
EABC 8 6.07E-+01 3.78E+02 1.42E402 4.33E+01

RLPSO 53k 7.30E-89 2.19E-88 6.36E-88 6.06E-89

LSABC # 3.62E-115 2.06E-114 5.09E-114 8.82E-115

/s ABC ¥ 4.33E+01 6.08E+02 3.39E+02 7.54E+01
PSO 5 3.35E+02 6.15E+03 6.92E+02 4.13E+02
EABC 5% 4.36E-0.2 8.19E+01 7.84E+00 9.33E+00
RLPSO %% ¥ 5.11E-0.6 5.06E+01 9.24E+00 1.15 E4+00

LSABC #.% 4.69E-0.6 2.39E+01 5.12E+00 1.57 E+00
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Tab. 4 Experimental results of multi-modal functions tested by each algorithm in 50 dimensions

BRI Rk wAME w2EMH FHME bR 2
S ABC % 4,99E405 2.37E+06 1.62E406 8.02E+05
PSO 5 2.79E+03 8.18E+03 4.63E+03 6.05E+03
EABC & 5.43E401 3.84E+02 6.08E401 2.91E+01
RLPSO %% 7.66E+00 2.69E+01 8.61E+00 5.95E+00
LSABC %3k 3.64E-02 3.35E-01 7.16E-02 5.79E-02
I ABC #¥ 7.65E+01 5.71E+02 3.45E+02 6.24E+03
PSO 5k 4.16E+02 7.09E+03 3.17E+06 1.42E+04
EABC 8% 6.54E401 3.81E+02 7.26E+04 2.94E+03
RLPSO 5% 0 0 0 0
LSABC #i% 0 0 0 0
I ABC 2.39E+00 6.44E+00 5.94E+00 3.08E+00
PSO 51 4.64E+00 2.06E+01 8.39E+00 8.71E+00
EABC 5 6.03E-03 1.75E-02 5.52E-02 6.38E-03
RLPSO %k 0 0 0 0
LSABC # 3 0 0 0 0
1 ABC B ¥ 4.34E-02 1.64E-01 3.05E-01 5.44E-02
PSO # ik 8.08E-01 4.32E+00 2.05E+00 6.64E-01
EABC %1 1.33E-03 3.41E-02 8.55E-02 1.02E-03
RLPSO # ¥ 6.51E-18 1.34E-17 5.64E-17 6.81E-17
LSABC 5% 6.04E-18 8.26E-17 3.94E-17 2.06E-18
I ABC %4 6.65E-01 2.96E+00 5.26E-01 7.25E-01
PSO $3k 5.24E+02 7.14E403 3.95E+03 8.11E+02
EABC 5% 3.64E-02 6.12E-01 8.14E-01 4.15E-02
RLPSO %% 9.58E-46 5.73E-45 6.15E-45 8.31E-45
LSABC 5% 8.26E-57 2.46E-56 4.59E-56 7.24E-57
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T AR A 5 T, LSABC BIA M F 540 4 FpE s Wi A b fou f T fo 3K 3 A eRELH SEI 25 R mT LIS
LSABC B3 W A AA i 2218 PS4 AR i 22 iAS 2 5 ABC 5325 \PSO 5336 \EABC 56 DL RLPSO 5



20 AHEIFERFFRCRHF R 2021 4

A B AT B R v DR U B A T R B G S 5 B A T, LSABC Bk B B S 4 4 R
W AAHT R 5t £, PREREY ST 45 ST DLAS 1, LSABC B Bk 09 SR A0 L 5 25 18 7 (8 FRR E 2% A B
ABC 53 . PSO 53 \EABC $32: 1K B2 AH L AR AT BH 2 00 2 55, 5 RLPSO 5536 AH 25 8 K. R e i B, 76 5309
F1%) e A 3000 B 9k 58 Jm 30 e A0 A O 1T, LSABC 53 B AL T ABC 583 . PSO Bk it EABC 53k 25 iR,
T B K S RE 7 B Wk )= 350 dee A A 5 1 L LSABC B34 T ABC 803k , Al LIk 4 3807k L3k,

R5 BEHEE200E£BFRTHEZERHMNINLRER

Tab. 5 Experimental results of multi-modal functions tested by each algorithm in 200 dimensions

PRI %X Bk 527N Fe2ME FHE bR 2
S ABC 5 5.03E+02 6.27E+03 2.64E+03 4.22E+02
PSO 5 3.05E+01 6.58E+02 4.10E+02 6.43E401
EABC 8 4.88E-01 5.48E+00 3.18E+00 2.24E-01
RLPSO 53k 5.05E+00 6.41E401 3.35E+01 4.65E+01
LSABC &1 5.06E-02 6.37E-01 8.28E-01 6.27E-02
fs ABC Hi 2.51E+03 8.05E+04 6.67E+04 4.20E+03
PSO 5. 6.65E+04 5.74E405 3.85E+05 4.61E+04
EABC &1 6.02E+03 4.28E+04 8.16E+03 5.04E403
RLPSO #&% 0 0 0 0
LSABC % 0 0 0 0
fs ABC #k 4.72E+00 5.47E401 3.75E+01 5.06E+00
PSO 5 6.07E-+00 6.25E+01 2.33E+01 5.54E+00
EABC 8% 8.42E-01 4.54E+00 5.77E+00 8.75E+00
RLPSO %3k 0 0 0 0
LSABC % 0 0 0 0
7 ABC H ik 6.75E400 4.25E+01 2.10E+01 3.04E+00
PSO 5. 6.89E+01 5.45E402 2.42E+02 5.64E401
EABC # 8 5.14E+00 4.92E+01 1.61E+01 6.22E-+00
RLPSO 53k 4.26E-15 3.32E-14 6.88E-14 8.68E-15
LSABC &% 3.66E-15 2.54E-14 4.64E-14 3.45E-15
fs ABC 53k 7.06E+01 6.22E+02 4.25E+02 4.04E+01
PSO Hik 4.36E+03 6.05E+04 2.62E-+04 7.45E+03
EABC 8% 2.75E+00 5.22E401 4.61E+01 5.25E+00
RLPSO %3k 5.09E-45 6.48E-44 7.21E-44 3.55E-45
LSABC #ik 5.44E-55 4.60E-54 8.47E-54 6.06E-55
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Bk, LSABC 35 A £ 288 o B S5k DR 0 8 P L 214 o 0 %) 2 500000 var ) L 4% 5 1k A 10 A B IR 4 B0t 4% 0 12k 1O e
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An Improved artificial bee colony algorithm for enhancing local search ability

Liu kun®, Feng Shuo”
(a. School of Science; b. School of Engineering Machinery, Changan University, Xian 710061, China)

Abstract: Aiming at the shortcomings of artificial bee colony algorithm in solving process, such as slow convergence
rate and easy to fall into local optimal solution, this paper proposes an artificial bee colony algorithm based on enhanced local
search ability(LSABC). On the one hand, in the employed bees search stage. two different search formulas are used to obtain
two sets of solutions, and the best fitness value is used as a candidate solution to increase the diversity of the solutions. At the
same time, the search formula is added with individual self-cognition ability(exploration ability)and social cognition ability(ex-
ploitation ability) to balance the exploration and exploitation ability of the algorithm, so as to speed up the convergence of the
artificial bee colony algorithm. On the other hand, in the scout bees search stage, the Tabu search strategy is adopted and the
local optimal solution is stored in the taboo table to help the algorithm to jump off the local optimal solution, so as to avoid the
premature algorithm and accelerate the convergence speed of the algorithm. Because the improvement of LSABC algorithm is
similar to particle swarm optimization algorithm, in order to verify the optimization performance of LSABC algorithm, the
standard ABC algorithm, PSO algorithm, EABC algorithm, RLPSO algorithm and LSABC algorithm are selected for compar-
ative test for eight classic benchmark functions. The experimental results show that LSABC algorithm can improve the accuracy

and convergence speed, and is easy to jump out of the local optimal solution.

Keywords: artificial bee colony algorithm; local search capability; weight factor; Tabu search strategy
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