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Abstract- Over the last few decades, many population-ba&veatm and evolutionary algorithms were
introduced in the literature. It is well known thabpulation topology or sociometry plays an impotteole in
improving the performance of population-based ogation algorithms by enhancing population diversithen
solving multiobjective and multimodal problems. Mapopulation structures and population topologiesrew
developed for particle swarm optimization and d#fgial evolutionary algorithms. Therefore, a coetmnsive
review of population topologies developed for PSt@ ®E is carried out in this paper. We anticipdtat tthis
survey will inspire researchers to integrate thpypation topologies into other nature inspired &alpons and to
develop novel population topologies for improvitng tperformances of population-based optimizatigorithms
for solving single objective optimization, multi@gjtive optimization and other classes of optim@atroblems.
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. Introduction

Evolutionary algorithms (EAsS) are population-basedtaheuristic optimization algorithms inspired by
Darwin’s theory of evolution [1-3]. The individual® the population represent the potential soltidco an
optimization problem. The individuals collaboratéhnand compete against each other to find thexadtsolution
in the search space. Survival in the populatiobaised on the quality of the solutions which is deieed by the
fithess function. The better candidate solutiores selected to breed offspring for the next genemally applying
stochastic variation operators to them. The mutatiperator is applied to one selected candidatetisnol to
generate to a new candidate solution. The recortibmaperator is applied to two or more selecteddaate
solutions to produce one or more new candidatetisakl In this way, evolution of the population ¢éakplace via
the processes of selection, mutation and recomibimand the population moves toward better solstionthe
search space.

Darwin described the importance of a populationcitire on evolution in [4] as well as it is welldwn in
the literature that the performance of an evolw@igralgorithm is significantly influenced by theganization of the
individuals in the population [5-9]. The simple astéindard population structure used in Evolutiorfdgorithms
(EAs) is thepanmictic structure. In the panmictic population structuregting selection is random and all the
individuals can interact with any other individualthe population during the evolutionary proceRserefore, this
structure promotes rapid information flow and capsmtly the population loses its diversity potdhtileading to
premature convergence. In order to address thiblgmg researchers suggested that like natural diicdd
populations, it is possible to define a populastructure with neighborhood or topological propesti5, 8]. In the
structured populations, mating selection dependftoess as well as topological relationships arating is more
common between the individuals that are close [T}, Thus, spreading of good solutions throughd t
population is slowed down thereby discouraging rsaéign and premature convergence. The structuredlgidon
models can be divided into two main groups: cetlilee-grained model [12, 13] and distributed/ceagsained
model [7, 8]. The population topologies of cellutard distributed models are presented in Figure.l.

The cellular/fine-grained model is also known ag thffusion model [14]. In cellular models, the
population is distributed in a grid and each indiiadl has a unique coordinate in the grid. The iddials are
allowed to interact only within their neighborhodthus, due to the slow diffusion of informationdabgh the grid
from neighborhood to neighborhood, the risk of pmume convergence is lowered [5].
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