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Optimum Design of Structures by Artificial Bee Colony Algorithm

Yeong-Kang Chang ~, Yu-Wen Chou

Department of Aerospace Engineering
Tamkang University, Taiwan

Abstract

The Artificial Bee Colony (ABC) Algorithm was applied to the optimum design of structures in this study:.
The ABC algorithm is swarm intelligence based optimization technique inspired by the intelligent foraging
behavior of honeybees. The advantage of ABC algorithm is quick convergence, less settings of parameter,
and extensive searching range. The employed bee and unemployed bee execute large range searching and
the food source was chosen by the onlooker bee depending on the probability value associated with that
food source. The optimum deign of structures can be obtained by ABC algorithm. The results of ABC
algorithm are better than other reference in the examples.
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L pol- e fig e

A | v 18] | kA
Aq(in?) 10.00 2457 25.72
Aq(in?) 10.00 0.10 0.10
As(in?) 10.00 23.98 22.26
Ay(in?) 10.00 14.95 14.69
As(in?) 10.00 0.10 0.10
As(in?) 10.00 1.04 1.04
As(in?) 10.00 4.16 4.13
Ag(in?) 10.00 16.10 15.18
Ag(in?) 10.00 19.78 21.13
Aso(in?) 10.00 0.10 0.10
Weight(lb) | 4196.47 | 4375.26 | 4366.19
o] 20.46 24.98 25.00
|ugy| 4.01 1.99 2.00
22 0 I REEESTRSE
Ade | v RR[16] | AT
AGy(in?) 1.000 0.100 0.206
AG(in?) 1.000 1.023 0.602
AG3(in?) 1.000 3.400 3.385
AG,(in%) 1.000 0.100 0.138
AGs(in?) 1.000 0.100 1.912
AGg(in?) 1.000 0.640 0.897
AG(in?) 1.000 2.042 0.419
AGs(in?) 1.000 3.400 3.395
Weight(lb) | 352.397 | 485.330 | 484.966
lumaxl 0.580 0.321 0.349
|6 max| 15.814 6.321 6.194
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3 iz o REEA 1TSS

Al | v RR[16] | AT

AG(in?) 1.000 0.162 0.155
AGa(in?) 1.000 0.509 0.536
AGs(in?) 1.000 0.497 0.410
AG4(in?) 1.000 0.562 0.562
AGs(in?) 1.000 0.514 0.507
AGe(in?) 1.000 0.546 0.520
AG(in?) 1.000 0.100 0.100
AGs(in?) 1.000 0.110 0.100
AGo(in?) 1.000 1.308 1.280
AGyp(in?) | 1.000 0.519 0.515
AGu(in?) | 1.000 0.100 0.100
AGup(in?) | 1.000 0.100 0.100
AGs(in?) |  1.000 1.743 1.897
AGu(in?) | 1.000 0.519 0.516
AGis(in?) |  1.000 0.100 0.100
AGig(in?) |  1.000 0.100 0.100

Weight(lb) | 853.090 | 381.913 | 379.368
|6 ma| 9.278 25.003 | 24.962
[Umaxl 0.093 0.236 0.242
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%6 #bl7 REEUAVBEL LTS %

Ao iE | 2 15%[17] L A e lE | 2 )5%[18] L
AG4(in?) 0.300 1.42 1.466 ¢t i (cm) 5.00 4.70 5.22
AG,(in?) 0.300 0.16 0.149 ¢ P i (cm) 3.00 4.10 4.80
AG3(in?) 0.300 0.06 0.060 Weight(g) 5065 3970 3095
AG,(in?) | 0.300 1.47 1.331 |ugip| 5.50 4.90 5.00
AGs(in?) 0.300 0.19 0.175 |omax| 23.00 23.00 26.33
AGg(in?) 0.300 0.06 0.060 %3 = ip‘%
AGH(in?) 0.300 0.99 1.162 [1] Karaboga, D., “An Idea Based on Honey Bee

- Swarm for Numerical Optimization,”
AGg(in?) | 0.300 0.23 0.221 Technical Report-TR06, Erciyes University,
AGs(in?) 0.300 0.06 0.060 Department of Computer Engineering

: : : Department, Kayseri/Turkiye October, 2005.
AG1o(in?) 0.300 1.07 0.946 [2] Karaboga, D. and Basturk, B., “A Powerful

‘o and Efficient algorithm for Numerical
AGu(in) | 0.300 0.24 0.242 Function Optimization:  Artificial Bee
AGo(in?) | 0.300 0.06 0.060 Colony (ABC) Algorithm,” J Glob Optim

- 39,pp.459-471, 2007.

2
AG(in%) 0.300 0.63 0.695 [3] Karaboga, D. and Basturk, B., “Artificial
AG4(in?) 0.300 0.28 0.272 Bee Colony (ABC) Optimization Algorithm

— for Solving Constrained Optimization
AGus(in%) | 0.300 0.07 0.063 Problems, > Erciyes University, Department
AG(in?) 0.300 0.35 0.272 of Computer Engineering, 2007.

— [4] Karaboga, D. and Basturk, B., “On the
AGy(in°) | 0.300 0.34 0.334 Performance of Artificial Bee Colony (ABC)
AG15(in?) 0.300 0.06 0.101 Algorithm,” Applied Soft Computing 8,

- pp. 687-697, 2008.
Weight(lb) | 88.800 | 113.88 | 112.364 [5] Karaboga, D. and Akay, B., “A Comparative
f1 (Hz) 21.277 33.68 33.848 Study of Artificial Bee Colony Algorithm, ”
: : : Applied Mathematics and Computation 214,

|uzs y| 1.073 0.5 0.500 pp. 108-132, 2009.
[6] Alatas, B.,“Chaotic Bee Colony Algorithms
for Global Numerical Optimization, ”
%5 #0T UAV B E 3L 475 % Expert Systems with Applications 37,

SV B, - pp.5682-5687, 2010.
i }1%[18] R [7] Banharnsakun, A., Achalakul, T. and
kT 45 ek jE (em) | 5.00 5.10 2.84 Sirinaovakul, B., “The Best-so-far Selection
T — in Artificial Bee Colony Algorithm, ”
kE R E(em) | 4.00 4.70 2.17 Applied Soft Computing 11, pp.2888-2901,
L5 2k 1T (cm) 5.00 3.10 1.11 2011.
; — [8] Karaboga, D. and Akay, B., “ A Modified
A pE(em) | 4.00 2.10 0.28 Artificial Bee Colony (ABC) Algorithm for
FE3t x (cm) 200 54.50 172.15 Constrained  Optimization  Problems, ”
Applied Soft Computing 11, pp.3021-3031,
Weight(q) 10608 3818 2920 2011.

|Utip| 0.90 18.00 1754 [9] Kar.a'bqga, D. and Akay, B., A. Modified
Artificial Bee Colony Algorithm for
|omaxl 173.00 | 129.00 | 121.81 Real-parameter Optimization, > Information
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Sciences 192, pp.120-142, 2012.
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Gao, W. F. and Liu, S. Y., “A Modified
Artificial Bee Colony Algorithm, ”
Computers & Operations Research 39,
pp.687—697, 2012.
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