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An improved artificial fish swarm optimization algorithm

WU Changyou
(School of Management Science and Engineering, Shandong Institute of Business And Technology, Yantai 264005, China)

Abstract: In this paper, the basic principles of artificial fish’s behaviors of prey, swarm, follow and bulletin board
set were analyzed. Investigations were conducted to explore the reasons why it is difficult to produce the initial artifi-
cial fish swarm, and why it always falls into local optional solution. The proposed solution improves the artificial fish
algorithm with the method of the produce of initial artificial fish swarm, in the artificial fish’s behaviors of prey,
swarm and follow introduced the adaptive mobile step length with mutation strategy into the artificial fish at the same
time, avoiding fish caught in local optima, improving the ability of global optimization. Finally, through the experi-
ment of the 4 test functions concluded that as for the function of f,, f, and f,, while the improved artificial fish
swarm algorithm and artificial fish swarm algorithm have reached the optimal value, but the convergence of the im-
proved artificial fish swarm algorithm is faster. As to the function of f;, the standard artificial fish swarm algorithm
run in to the optimal solution in several times” operation and the global optimal solution cannot be found. Therefore ,
the experiment shows the effectiveness and accuracy of the improved algorithm.

Keywords ; artificial fish swarm optimization algorithm; prey; swarm; follow; moving step length; mutation strategy
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Table 1 The optimal value of improved and standard AFSA

and the comparison of the number of iterations

_ FRfE N T f0 B vk e A T A
Wl R il SRR

A 0 14 0 8

12 0 21 0 10

£ 2 748.8 50 3 600 6

fi 0 27 0 13

HIPE 2~5 F03 1 Al LAFE H ik 9 N T A0 iR 5
ATV TEAU AT NI 2 B 8 4 T hn v g AT
HRESEE X T eRE S, fy RS, R, SRR A
AR IR N A B R AR AR B T B,
(FUIE BACHE A9 N T 0 AR B0 05 WA B3 3 B2 A PR 5 3 T R
WS, AU ARHE N T AR LB T 2 R A A e I
fi, JCIEAR B R . Zf LR 25 H b ek gk
2R AR, PR T AR I A R B AR AR
AR TR A TS, T SOHE bR o N T AR R R
IESIE IVSEE DNIDEL 21D I VIO EL €5 SL 95 31
LS R BT TSR

4 HEE

X TR T AL A 20 B ARl i/ i
W SRR A8 SR A AS SCHR Y T — Bl e YN T A
ML . N THRERIE N IS IR AR AT,
ARMEF=HE AT AT R IR N T AR A SC4h T /TR A
AR A TT I RORAR R0 A T f e 7 AR
JEIF BRI T FE R s A T AR A A
BRRE [N Ay T PR T AR A AR | 3R S B AR
W LA, S T AR S A IS5 Y 45 2R mT
DA, St N AL T AT

5% 30

(1] ZEmE G, BRBURT. 2 T2 DA B9 N T AR AL Sk o 5T

[J]. HB%S R GE5ER, 2003, 8(1): 1-6.
LI Xiaolei, QIAN Jixin. Studies on artificial fish swarm opti-
mization algorithm based on decomposition and coordination
techniques[ J]. Journal of Circuits and Systems, 2003, 8
(1) 1-6.

(2124, AP 2L B BUR. — R 5L T 3h ¥ A TR IR Y SO0

AR )] RS T RIS S, 2002, 22(11)
32-38.
LI Xiaolei, SHAO Zhijiang, QIAN Jixin. An optimizing
method based on autonomous animals fish-swarm algorithm
[J]. Systems Engineering—Theory & Practice, 2002, 22
(11) . 32-38.

[3]20eds, i &, HE S S A GBI N T ARk
BT T AR RS54 T2, 2004, 34(5) @ 64-67.
LI Xiaolei, LU Fei, TIAN Guohui, et al. Applications of ar-
tificial fish school algorithm in combinatorial optimization
problems[ J]. Journal of Shangdong University: Engineering
Science, 2004, 34(5) . 64-67.

[4THE T, ALK N, 0T f BT ). T
VBSR4, 2007, 24(3) : 23-26.

FAN Yujun, WANG Dongdong, SUN Mingming. Improved

artificial fish-school algorithm [ J ]. Journal of Chongqing
Normal University, 2007, 24(3) . 23-26.

(5 TXUEE, XU R , 253 . 55 TR DLIR 05 i 2tk T fh A
FOERTTELT] LR, 2011, 28(10) : 195-198.

LIU Jia, LIU Lina, LI Jing. Research of improved artificial
fish swarm algorithm based on simulated annealing algorithm
[J]. Computer Simulation, 2011, 28(10) ; 195-198.

[ 6 1M S A ASTR) e SR AT [ 82 B B 2 93 i A2 1] 830 ) e T

L) ] B S AT GE, 2010, 23(4) : 560-
564.
LIU Yi. Improved artificial fish swarm algorithm for vehicle
routing problem with backhaul and fuzzy demand[]]. Pat-
tern Recognition & Artificial Intelligence, 2010, 23 (4) .
560-564.

(715K R e . — RSt g N TR L [T ] AR RS
BT, 2011, 20(5) : 199-201.

ZHANG Yan, CHU Xiaoli. Advanced artificial fish swarm
algorithm[ J ]. Computer Systems & Applications, 2011, 20
(5): 199-201.

(81 RAR, o] 85I B T 1 3 I g J4 2 S5 9 N T A R 50 0%
[J]FENLT R, 2009, 35(15) ; 182-189.

QU Liangdong, HE Dengxu. Artificial fish-school algorithm
based on adaptive Gauss mutation[ J]. Computer Engineer-
ing, 2009, 35(15) . 182-189.

(915, &, B S A7 56 T 0Ol N T a5k iy B gk

PEREOCALTREE )] R e TR IR 5 52, 2011, 31(6):
1118-1126.
PENG Yong, TANG Guolei, XUE Zhichun. Optimal opera-
tion of cascade reservoirs based on improved artificial fish
swarm algorithm[ J]. Systems Engineering—Theory & Prac-
tice, 2011, 31(6) . 1118-1126.

[10]SHEN Wei, GUO Xiaopen, WU Chao, et al. Forecasting
stock indices using radial basis function neural networks
optimized by artificial fish swarm algorithm [ J]. Knowl-
edge-Based Systems, 2011, 24(3) . 378-385.

[11]WANG Cuiru, ZHOU Chunlei, MA Jianwei. An improved
artificial fish-swarm algorithm and its application in feed-
forward neural networks[ C]//Proceedings of 2005 Interna-
tional Conference on Machine Learning and Cybernetics.
Guangzhou, China, 2005, 5. 2890-2894.

[ 12] FARZI S. Efficient job scheduling in grid computing with
modified artificial fish swarm algorithm [ J]. International
Journal of Computer Theory and Engineering, 2009, 1
(1): 13-18.

[13]LUO Yi, ZHANG Juntao, LI Xinxin. The optimization of
PID controller parameters based on artificial fish swarm al-
gorithm[ C]//2007 1EEE International Conference on Au-
tomation and Logistics. Ji’ nan, China, 2007 1058-1062.

[14]RE K, EREMR, B 7. — Rl i BOH L7 AR AL 53 ik
[J].4%MH T, 2010, 17(5) : 359-362.

WU Changyou, WANG Fulin, MA Li. An improved parti-
cle swarm optimization algorithm[ J]. Control Engineering
of China, 2010, 17(5) . 359-362.

fEHE T
REK, 55,1981 4R, Rl R, 1

b, FEMFTT N RS T REMATH

AER . ERMZS S5 AAIH 6 i,

RAFARW I 30 R, AL 18,

EHB 1




