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Abstract: Artificial bee colony(ABC) algorithm is a stochastic optimization algorithm based on the particular intelligent

behavior of honeybee swarms. In order to improve the performance of artificial bee colony(ABC) algorithm, a novel bi-

group differential artificial bee colony algorithm(BDABC) which is combined with differential evolution(DE) algorithm

is proposed. In this algorithm, an initialization strategy based on the opposition-based learning is applied to diversify the

initial individuals in the search space. All individuals are randomly divided into two populations, and the evolutions of

two sub-groups are simultaneously performed with different optimization strategies. The interactive learning strategy is

introduced to accelerate the convergence speed. Experimental results on six benchmark functions show that the BDABC

algorithm not only effectively avoids the premature convergence, but also significantly improves the global optimization

ability and the convergence speed.
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4 (The experiment of

simulation and the analysis of results)
4.1 (The Setting of experimental pa-

rameters)
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Table 1 Six benchmark functions

Sphere f1(x) =
nP

i=1
x2

i [−100, 100] 0

Quartic f2(x) =
nP

i=1
ix4

i + random[0, 1) [−1.28, 1.28] 0

Schwefel Problem 2.26 f3(x) = −
nP

i=1
(xi sin(

p|xi|)) [−500, 500] −418.9829n

Rastrigin f4(x) =
nP

i=1
[x2

i − 10 cos(2πxi) + 10] [−5.12, 5.12] 0

Ackley f5(x)=−20 exp(−0.2

s
1

n

nP
i=1

x2
i )−exp(

1

n

nP
i=1

cos(2πxi)+20+e) [−32, 32] 0

Griewank f6(x) =
1

4000

nP
i=1

x2
i −

nQ
i=1

cos(
xi√

i
) + 1 [−600, 600] 0

, (colony size)

100, (ne)

(no) 50; SN = ne = no =50,

D 50 100,

MCN 2000 5000; ABC , limit=

SN ·D, BDABC , limit=50,

50, SN = ne = no =25,

G =50.

30 .
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2, , 1∼6

50 (100

).

, .

2 6 (50 )

Table 2 Comparison of experimental results of six benchmark functions(50 dimensions)

ABC 7.431086E − 011 6.691496E − 011 2.869498E−010 1.025880E − 011
50

BDABC 4.477788E−024 6.233437E−024 3.454583E−023 4.096191E−025
f1 Sphere

ABC 5.353588E−013 1.062128E−012 5.008864E−012 1.102194E−014
100

BDABC 1.255630E−033 1.300959E−033 5.119839E−033 1.880861E−034

ABC 7.701566E−001 1.368055E−001 1.133232E+000 4.898284E−001
50

BDABC 1.226310E−001 3.462654E−002 1.917625E−001 6.800217E−002
f2 Quartic

ABC 2.476103E+000 3.520698E−001 3.164215E+000 1.853860E+000
100

BDABC 2.500413E−001 5.214447E−002 4.017494E−001 1.822192E−001

ABC −2.046301E+004 1.043607E+002 −2.020742E+004 −2.064856E+004

f3 Schwefel
50

BDABC −2.093728E+004 3.613201E+001 −2.083071E+004 −2.094914E+004

Problem 2.26 ABC −4.112410E+004 1.855057E+002 −4.081883E+004 −4.142370E+004
100

BDABC −4.160215E+004 1.512783E+002 −4.130610E+004 −4.189829E+004

ABC 3.043434E−006 1.168673E−005 5.964192E−005 2.070522E−011
50

BDABC 3.197442E−015 8.427937E−015 4.618528E−014 0.000000E+000
f4 Rastrigin

ABC 9.305371E−013 1.544835E−012 6.243006E−012 1.088019E−014
100

BDABC 1.369275E−016 2.837024E−016 1.443290E−015 0.000000E+000

ABC 4.688896E−007 1.891135E−007 8.994045E−007 1.233645E−007
50

BDABC 3.264174E−012 1.580259E−012 7.777778E−012 6.794565E−013
f5 Ackley

ABC 3.097513E−009 6.536969E−010 4.569487E−009 2.118687E−009
100

BDABC 3.408829E−013 9.451118E−014 5.870859E−013 2.353673E−013

ABC 3.002776E−010 1.539993E−009 8.453016E−009 5.714318E−013
50

BDABC 3.700743E−018 2.026981E−017 1.110223E−016 0.000000E+000
f6 Griewank

ABC 8.171797E−013 1.280251E−012 4.397926E−012 5.551115E−015
100

BDABC 7.216450E−017 1.261999E−016 4.440892E−016 0.000000E+000

4.2 (The analysis of experimental

results)
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. 2 3 , BDABC
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,
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, 4∼6 , BDABC
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1 Sphere Function

Fig. 1 The progress curve of Sphere Function

2 Quartic Function

Fig. 2 The progress curve of Quartic Function

3 Schwefel Problem 2.26

Fig. 3 The progress curve of Schwefel Problem 2.26

4 Rastrigin Function

Fig. 4 The progress curve of Rastrigin Function

5 Ackley Function

Fig. 5 The progress curve of Ackley Function

6 Griewank Function

Fig. 6 The progress curve of Griewank Function

5 (Conclusion)
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