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Abstract

This paper presents a hybrid model named: CLA-DE for global numerical optimization. This model is
based on cellular learning automata (CLA) and differential evolution algorithm. The main idea is to learn
the most promising regions of the search space using cellular learning automata. Learning automata in
the CLA iteratively partition the search dimensions of a problem and learn the most admissible
partitions. In order to facilitate incorporation among the CLA cells and improve their impact on each
other, differential evolution algorithm is incorporated, by which communication and information
exchange among neighboring cells are speeded up. The proposed model is compared with some
evolutionary algorithms to demonstrate its effectiveness. Experiments are conducted on a group of
benchmark functions which are commonly used in the literature. The results show that the proposed
algorithm can achieve near optimal solutions in all cases which are highly competitive with the ones
from the compared algorithms.

Keywords Cellular learning automata - Learning automata - Optimization - Differential
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Glabal i problems are anc of the major chal-

on cellukar leaming automata {CLAY and iff: ial evalu-
tiem algorithm. The main idea is 1o leam the most promis
ing regions of the search space wsing cellular leaming au-
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tiom the search dimensions of a problem and leam the
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lenging tnsks in almast every Reld of science. Anahyticsl
methids are nat upplicable is most cases; therefore, varions
numerical methods such as evalutionary gorithes [1] and
leaming susamata hised meshods [2, 3] have been prapased
1 solve thess problems by sstimaning glabal aptima. Mos
ol these methods suffer fram convergesce e local sptima
s slow comvergence rane

Learning ausomata (LAY follows the general sehemes of
reimforesment learning (RLY &l gorithens, RL algeithms s
used b ensble apents 1o lesm o the sxperiences gained
by their imaeraction with s nvissnmess, Foe e thenreti-
<l and app af lesmang
s 461 Learning miomars are used 1o model lesming
systeres, They aperats in & v
by seleqting aned applying actins via & sochiastie process,
They cam beam the optimal action by iteratively acting
reweiving stochasti reinfarcemint signals froch the ooy
ment. These stockastic sagnals or responses fom the envi-
wuxhibil the favarahility of the selected actions,
ter thim he bearning aubomita modafy thei
ticm seleclimg mechanism in Givor of the most promising ac-
tivws [7-11F]. Leaarning autem; vy heen applied to g vast
varicty of sgence and engincering applivations [10, 111 in-
luding varioms optimization problems |12, 13]. A leaming
sttt approsch has oo used for o e i
ticm proslem, which can be farmulated a5 a special knap-
sasck probleen [13]. T this work a new eo-line Lisarming Au-
tmata, System is presented for solving the problem. Sas-
try el al. msed 2 stochastic cptimization methed based an
comtinuoms-action-set kearning aulornata for Jearning 3 hy-
pesplane classifier whish is robust 1o noise [12], In sprte of
its effectivensss in varous domains, leaming automata have
been criticized far having a slow comvergence raie.
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