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Adaptive artificial bee colony optimization for parameter

estimation of chaotic systems

REN Kaijun, DENG Kefeng, LIU Shaowei, SONG Junqiang
(Academy of Ocean Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract;In order to accurately estimate the unknown parameters for chaotic systems, the artificial bee colony optimization algorithm was

improved, and an adaptive artificial bee colony optimization algorithm was proposed. The proposed method formatted the problem of parameter

estimation for chaotic systems to a multidimensional variable optimization problem, and used the artificial bee colony optimization algorithm to search

the unknown parameters in a guided random manner. During the search process, the method adaptively adjusted the step size and the solution trial

limits based on the optimum degree of the population and the quality of the solutions. The numerical simulation on the classic Lorenz chaotic system

demonstrates that the proposed method is robust and can obtain accurate estimation for chaotic systems without noise or with intensive noise.
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Fig. 1 Parameter estimation model for chaotic systems
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Tab.1 Results of parameter estimation for

Lorenz system without noise

ALME

.] a b c

AABC 0.000 221 9.994 847 2.667 203 28.000 533
ABC  0.000 222 9.997 136 2.665 882 28.005 963
ACO  0.002 711 9.979 530 2.659 867 28.028 957
BBO  0.005932 9.995899 2.670 704 27.980 047
PSO  0.027 578 10.015 027 2.672 386 27.975 752

RZEE

RN
.] a b c

AABC 0.005 264 10.008 796 2.676 757 27.959 632
ABC  0.107 000 9.938 287 2.622 037 28.208 436
ACO  2.468 911 9.886 973 2.425 436 29.017 492
BBO  2.015361 9.858 596 2.448 806 28.923 021
PSO  0.414 093 9.754 483 2.613 962 28.259 623

FHE

.] a b c

AABC 0.001 772 9.996 946 2.667 755 27.997 599
ABC  0.020 296 9.989 321 2.665 408 28.009 952
ACO 0.475375 9.963 636 2.628 696 28.162 290
BBO  0.433 699 10.005 689 2.653 284 28.063 718
PSO  0.157 423 9.995 938 2.666 734 28.005 795
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Fig.2 Convergency curve of object function J( 6)
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Tab.2 Results of parameter estimation for Lorenz

system while § =0.4
AL
J a b c

AABC 0.003 475 9.959 473 2.664 501 28.014 233
ABC  0.013 914 10.085 828 2.661 286 28.005 963
ACO  0.006 272 9.929 466 2.668 229 28.006 344
BBO  0.008 106 10.010 243 2.669 835 27.945 940
PSO  0.022 033 9.833 676 2.679 172 28.031 782

‘ ettt
ER7S

J a b C
AABC 0.052 659 10.360 088 2.653 450 27.935 097

ABC  0.307 425 10.193 562 2.593 928 28.105 452
ACO  7.610 717 10.340 342 2.551 369 27.296 555
BBO  2.680 841 10.826 666 2.538 809 27.698 128
PSO  0.801 381 11.000 000 2.631 212 27.838 642

A
J a b ¢

EER7N

AABC 0.024 179 10.054 415 2.664 864 27.960 998

ABC  0.117 431 9.985224 2.664 057 28.027 027

ACO  0.579 591 9.932 551 2.655860 28.024 215

BBO 0.277 823 9.917 703 2.657 141 28.012 878

PSO  0.191 502 10.074 204 2.660 464 27.996 616
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