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Artificial bee colony algorithm based on
information feedback and an improved fitness value evaluation

CHEN Jie, SHEN Yanxia, LU Xin
(Research Center of Engineering Applications for IOT, Jiangnan University, Wuxi 214122, China)

Abstract: The artificial bee colony ( ABC) algorithm converges slowly and easily gets stuck on local solutions;
hence, an ABC algorithm based on information feedback and an improved fitness value evaluation is proposed. The
algorithm first introduces a memory mechanism for individual components to feedback information to enhance its ca-
pacity for population exploitation and to accelerate the convergence speed. Then, it adopts a new fitness function to
increase the difference between individuals and to avoid premature convergence from failing to identify the best indi-
vidual. Finally, the algorithm integrates an optimal nectar-source guidance mechanism into the knockout function to
prevent the production of unexpected individuals. Experiments were conducted on standard functions and were com-
pared with those with several typical improved ABCs. The results show that the improved algorithm accelerates the
convergence rate and improves the solution accuracy.

Keywords: artificial bee colony algorithm; swarm intelligence ; evolutionary algorithm; function optimization; in-

formation feedback
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Fig.1 The flow diagram of improved algorithm



O S R YS!

LJ\;FHE&L

o IO JEE VA AN T S R 1

- 175 -

3 WRERG AN

NISUEAR SC el ik i) ABC 3535 ( memorial and
Xt 10 FHE AR 5F %L
AT, 2 1P T 10 FhEAS I R £ 24 B

modified ABC, MMABC) 41 BE,

A ARG E B R AU

¥ MMABC 534 ABC #F47 i, Horp i &

ZHN =50,LIM= D x N/2, MR e B4k 50 Fi
100,50 2 e RIEARRECH 5 x 10°, o = 8,100 4
B RIEARRB R 1 x 10°, a =4, B B g 43 31
F X 2 M ETE MATLAB [l 3817 30 1K, 55 2
Ryl B Hirp Best 7R B UF-{H, Mean 7R F-14
1, Worst Frnf221H , Std FRPRIfEZE

F1 ARENNR R
Table 1 Standard test functions
Function PRIAL v R  &RE
£ Sphere flx) = Dox? [-100,100] 0
i=1
fo Schwefel2.22 S = D x [+ T I« | [-10,10] 0
i=1 i=1
/s Schwefel2.21 f(x) = max!_, |« | [-100,100] 0
n-1
s Rosenbrock flx) = z [100 (x,,, —x, )% + (1 —x,)°] [ -30,30] 0
i=1
fs Step flx) =Y (Lx, +05])? [-100,100] 0
i=1
S Quartic flx) = Zixi * + random[0,1) [-1.28,1.28] O
i=1
/e Schwefel2.26 flx) =~ Z (x;8iny/ | x; |) [-500,500]-418.98 n
S Rastrigin flx) = Z [x, > = 10cos(2mx,) + 10] [-5.12,5.12] O
fs Ackley  f(x) = - 20exp(- 0.2 | in */n) — exp( ZCOS(Z’ITACL)/TL) +20 +e [—32,32] 0
i=1 i=1
1 < 0 ,
fo Griewank flx) = m;xi 2 - Hcos(f) +1 [-600,600] 0
10° poe. 10°F
\.\\‘\ ot ) _'%425.7-__
10 e T 10y ™ e
S, L w, N,
R \~‘\.\ 1 04 ) ", ‘“\“.
M 10 '.,M\‘\ @ 1 01 ‘\I '-‘.\‘____
E I - s : "
f10 =10 X Y
7 . &;}10‘ \l ‘.,I
10} =—==MMABC " -—--=MMABC :
------- ABC o} ==—--— ABC : L.
10
2 . . . .x10* L . . " ) 2
10— S s 10, i 6 §10
KA EARIEL
(a) Schwefel2.21 (b) Step
10° ¢ 10° [
1 ™,
10 ‘:\ P Xlg/]CABC 10° .*".'::_“'-‘__ -
m 10'f Ly r T pN
a0 a "
2107 F o~ =R T
b= e ¥ ————MMABC T
L R —— TR ABC T
10 ! ! 1 1 ix10° 10 : . x10°
0 5 10 15 20 25 30 1 2 3 4 5
AR EL BARIKEL
(c) Quartic (d) Griewank
B2 MMABC 1 ABC 33 &84y iR S50 40 84 h 2%
Fig.2 Some convergence curves of testing functions between MMABC and ABC



- 176 -

S

LR

R 2 MMABC fnEZ ABC EEMMNR & REb %
Table 2 The test results compared between MMABC and ABC
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