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Artificial bee colony algorithm with multi-search strategy cooperative
evolutionary
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(School of Mathematics, Nanjing Normal University Taizhou College, Taizhou 225300, China)

Abstract: An artificial bee colony(ABC) algorithm with multi-search strategy cooperative evolutionary is presented
in order to overcome the drawbacks of low computational accuracy and slow convergence of the artificial bee colony
algorithm. In this algorithm, the dimensions of the search are dynamically adjusted when the employed bees and
the onlooker bees search around the neighborhood to improve the search efficiency. The characteristics of different
search strategies are combined to cooperative evolution so as to improve the local search ability and the global search
ability. Experiments are conducted on a set of 14 benchmark functions, and the results demonstrate that the proposed

algorithm can improve optimizing performance and avoid getting struck at local optima effectively. Compared with several

other ABC-based algorithms, it has fast convergence and high accuracy.
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fis 0 0 0 0 0 0 0 0

f1a 6.90e-14 4.82e-15 7.39%e-14 3.54e-15 5.97e-14 8.52e-15 1.09e-14 1.41e-15
#*5 D= 100RHA1LIEREEL SR

ABCBest1 ABCBest2 ABCVSS ABCMSSCE
“FE Wiz TFME PRz B bR 72 A i

fi 1.54e-42 8.93e-43 5.09e-32 2.03e-32 1.01e-83 5.52e-83 3.36e-106 4.99¢-106

fa 6.27e-23 1.09e-23 7.21e-17 1.36e-17 3.94e-40 2.12e-39 2.98e-71 3.77e-71

I3 4.72e+01 2.29e+00 5.06e+01 2.67e+00 7.91e+00 1.32e+00 2.16e+00 6.35e-01

fa 0 0 0 0 0 0 0 0

fs 1.30e-01 1.12e-02 1.42e-01 1.58e-02 7.87e-02 1.16e-02 1.59¢-02 2.78e-03

fe 8.94e-43 7.34e-43 2.15e-32 1.24e-32 5.31e-85 2.68e-84 3.96e-106 5.98e-106

f7 0 0 0 0 0 0 2.20e+01 5.57e+00

fs 0 0 2.94e-10 1.16e-09 0 0 0 0

fo 1.27e-13 7.15e-15 1.39e-13 5.75e-15 1.11e-13 9.93e-15 1.55e-14 1.42e-15

f1o 4.71e-33 1.39¢-48 4.71e-33 1.39¢-48 4.71e-33 1.39¢-48 4.71e-33 2.74e-48

f11 1.35e-32 5.57e-48 2.18e-32 6.62e-33 1.35e-32 5.57e-48 1.35e-32 5.47e-48

fi2 4.96e-01 8.28e-04 4.97e-01 6.58e-04 4.98e-01 8.15e-04 1.68e-01 3.72e-02

f1s 0 0 0 0 0 0 0 0

f1a 1.26e-13 8.48e-15 1.38e-13 6.90e-15 1.15e-13 1.08e-14 1.68e-14 1.76e-15

I A5 B U O OB A Max FEs = 5000 x4 &5 i

D. FE R SRIe g5 R 4 K 5 .

R4 MK ST LA H: 4 FhEIEARE R fu(2)
M fra(x) S B L AH; X T f7(2), ABCMSSCE 3R
fil 4 R A 22, L T A USRI B R, T H AR 3 M AR
LR AT LA SR 45 1% oA 2500 3O S AR X T A bR
45, ABCMSSCE $.2: 75 3K fifé 14 B2 ARz e 1 BT AR
T ABCBestl 1 ABCBest2; B 1 1E f1o(z) F f11(x) L
5 ABCVSS B9 3K fifg 48 SR A1 22 6 J L4, ABCMSSCE
HRE R R EM RS RO H BN T
ABCVSS 52,

MRS5S 45 BT L i, ABCMSSCE &% 18
i )7 Y AR R AR R A T R e
R R BOR, 7 ABC Hv S SIGH FE 12 A 5 B N
e S B I AT L

A SRR ABC S35 A% G044 2R IS A7 AE 1A 2,
SR Tl 2 1 3R S Dl [ A R N T R Sk
Pt SO S R AR, S NS HEh & R 5]
A EE AT R e (1098 2R AR, TR 45 B AN R 2R M 1Ry
s, R FH R B 75 2P 0 1) J) 4 R e A
R AR R AE ). T ED A R B 07 S IR £ SRR W,
P B S0 TR AT, SRR B vy, Z0R, A S
FMAFAEAN R AL, ZHMR R BUE 2 2 SLE N
L2246 W LA b, HLSVAAE B O, #0257 4
—EEHLECS S MR BT FUEL, IXAE — @ FR S LA
N T SR SN ), D56 24 MR ()i B AT AT
TC LA LR B N FH 2 SR A AN [ 45 A 245 7y T s
7 T AR
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