SpringerLink - Book Chapter

) SpringerLink

Institutional Login
Recognized as:

AmirKabir University of
Technology (721-48-740)

Iran MSRT - e-journals
(970-78-576)
Welcome!

To use the personalized
features of this site, please
log in or register.

If you have forgotten your
username or password, we
can help.

My Menu
Marked Items
Alerts

Order History
Saved Items

All

Favorites

Content Types

Subject Collections

Cellular PSO: A PSO for Dynamic Environments

Book Series
Publisher
ISSN
Volume
Book

LNCS

DOI

Copyright

ISBN

DOl

Pages

Subject Collection
SpringerLink Date

PDF (311.5 KB) Free Preview

Lecture Notes in Computer Science
Springer Berlin / Heidelberg
0302-9743 (Print) 1611-3349 (Online)
Volume 5821/2009

Advances in Computation and
Intelligence
10.1007/978-3-642-04843-2

2009

978-3-642-04842-5
10.1007/978-3-642-04843-2_45
422-433

Computer Science

Wednesday, September 30, 2009

Ali B. Hashemi2° ™ and M. R. Meybodi2OIE

(20) Computer Engineering and Information Technology Department,
Amirkabir University of Technology, Tehran, Iran

Abstract

Many optimization problems in real world are dynamic in the sense
that the global optimum value and the shape of fitness function
may change with time. The task for the optimization algorithm in
these environments is to find global optima quickly after the
change in environment is detected. In this paper, we propose a
new hybrid model of particle swarm optimization and cellular
automata which addresses this issue. The main idea behind our
approach is to utilized local interactions in cellular automata and
split the population of particles into different groups across cells of
cellular automata. Each group tries to find an optimum locally
which results in finding the global optima. Experimental results
show that cellular PSO outperforms mQSO, a well known PSO
model in literature, both in accuracy and complexity in a dynamic
environment where peaks change in width and height quickly or

there are many peaks.

Keywords Dynamic environments - Particle swarm
optimization - Cellular Automata

& Ali B. Hashemi
Email: a_hashemi@aut.ac.ir

& M. R. Meybodi
Email: mmeybodi@aut.ac.ir

— Il e T m e~ wE .~

Page 1 of 2

English  »

S

Add to marked items
Add to shopping cart
Add to saved items
Recommend this chapter

Find more options

[-]leo]

(@ Within all content
I Within this book series
| Within this book

Export this chapter

Export this chapter as RIS | Text




SpringerLink - Book Chapter

Cellular PSO: A PSO for Dynamic Environments

Ali B. Hashemi and M.R. Meybodi

Computer Engineering and Information Technoelogy Department,
Arirkabir Universaty of Technology, Tehran, Iran
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Abstract. Many optimization problems in real woeld are dynamie in the sense
that the global eptimum value and the shape of fitness function may change
with time. The task for the optimzation algenithin i these envirenments s 1o
find global optima quickly afier the change in environment is detected. In this
paper. we propose a new hybrd model of particle swarm optimization and cel-
Tular sutemata which addresses this issue. The main idea behind our approach is
ter utilized loval intersetions in cellular automata and split the population of par-
ticles into different growps across cells of cellular sutomats, Each group tries o
find an optimum locally which results in finding the global optimo. Expenimen-
tal resulis show that cellular PSO putperforms m50, a well known PO
maodel in literature, both in accuracy and complexity in a dynamic envirenment
whese peaks change in width and height quickly or there are many peaks,

Keywords: Dynamic environments, Particle swarm optimization,  Cellolar
Automita,

1 Introduction

In the real world, many applications are non-stationary problems which need to not
only finding the global optimal solution but also Keeping trace of 11s change, Pari-
cle swarm optimization algorithms (PSO) have gaimed populanty m recent years.
P50 15 o population-based method, a variant of evolutionary algorithms with mov-
ing towards the target rather than evolution, through the search space. The basic
idea behind this approach is iterative ameliorating of global participant’s perception
of the target by exchanging local information among them, However due to the
static context of P3O vsage, some issues arise when wsing them in dynamic envi-
ronments. These challenges lie in two aspects: outdated memory due to changing
environment and diversity loss due to convergence. OF these two the diversity loss
15 by Tar more serions. [ has been demonstrated that the time taken for a partially
converged swarm to re-diversily. find the shifted peak, and then re-converge is
quite deleterious to the performance of PSO[1].

In this paper we address diversity loss problem in adapting PSO to dynamic envi-
ronments and propose a variant of multn swarm method o solve it. To this mm, em-
bedded cellular automata are wiilized w mainain diversity of particles and (o scaiter
them over the search space. Particles in each cell of cellular automata search for a
local eptimum and breadeast the best solutions to neighborhood, Comparing the best
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