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A Hybrid Model for Solving Optimization Problems
(Cellular Learning Automata + Generalized Extremal Optimization)

A. Khatamnejad Pakzad M. R. Meybodi

Computer Engineering and Information Technology Department
Amirkabir University of Technology

Tehran Iran
(khatamnejad@gmail.com, mmeybodi@aut.ac.ir)

Abstract: Generalized Extremal Optimization (GEO) is a meta-heuristic algorithm for solving optimization
problems. Some of the most notable features of this algorithm are its having only one parameter - which
makes it very easy to use —, high converging speed and very accurate solutions whenever finds domain
optimum. In spite of the corrections applied, still with great deal of probability, GEO algorithm converges to
local optima rather than problem domain optimum; thus, this algorithm is not suitable for problems with
many distributed local optima in their domain. In this paper, a new hybrid algorithm which is obtained by
combining Generalized Extremal Optimization and Cellular Learning Automata (CLA) is proposed. This
proposed method (CLA-GEO) examines the problem domain more efficiently and has the ability to escape
from local minima. To show the efficiency of the proposed method it is tested on several function
optimization problems. The results obtained for the proposed method are compared with the results obtained
for GEO method. The results of comparison show the superiority of the proposed method.

Keywords: Cellular Learning Automata, Extremal Optimization, Generalized Extremal Optimization
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Ackley's Path Function | f§ (X) ——ge 'm _g n  4g4et 0 aly
a=20,b=02,c=2r
[2) Voo g 51,55 Veor (gl Lapests ;o501 Ao’ jladio 9 (1Sleo A o : (V) Jgur
G GEO CLA-GEO
&
Minimum Average Minimum Average
Ackley's Path Function 0.001154875 1.925694786 0.000366326 1.21319103
De Jong F1 (Sphere) 5.6721E-08 0.005300753 2.79701E-11 0.000136543
De Jong F2 (Rosenbrock's valley) 6.93181E-06 0.293826812 1.81338E-05 0.273187986
Griewangk's Function 5.22586E-06 0.413742526 0.00042237768 0.2859457811
Rastrigin's Function 0.000116434 2.960419066 6.28324E-08 2.738726014

1ol Yoo g 31555 Veoeo (gl Loty 951 dio” It 9 (puSlne dun Ulo 1 () Jgur

. GEO CLA-GEO
b

Minimum Average Minimum Average
Ackley's Path Function 4.4E-16 0.914787754 4.4E-16 0.322155958
De Jong F1 (Sphere) 0 0 0 4.099E-14
De Jong F2 (Rosenbrock's valley) 5.17704E-06 0.247004753 0 0.107824478
Griewangk's Function 0 0.265740761 0 0.0506267880
Rastrigin's Function 0 2.740808937 0 1.335447435

12l Yoo g 51,50 Yorrr (ol pr bty )9Sl digoS’ 0o g (uSlio dnnsUo = (F) Jour

. GEO CLA-GEO
&b
Minimum Average Minimum Average

Ackley's Path Function 4.4E-16 0.977413772 4.4E-16 3.77136E-08
De Jong F1 (Sphere) 0 0 0 0

De Jong F2 (Rosenbrock's valley) 1.60253E-05 0.256432419 0 0.016283972
Griewangk's Function 0 0.2676790143 0 0.0140889841
Rastrigin's Function 0 2.515645606 0 0.549908912




