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Particle Swarm Optimization
James Kermedyl and Russell Eberhart®

"Washington, DC 20212
kennedy_jim@bls.gov

*Purdue School of Engineering and Technology
Indianapolis, IN 46202-5160
eberhart @engr.iupui.edu

ABSTRACT

A concept for the optimization of nonlinear functions using particle swarm methodology is introduced.
The evolution of several paradigms is outlined, and an implementation of one of the paradigms is
discussed. Benchmark testing of the paradigm is described, and applications, including nonlinear
function optimization and neural network training, are proposed. The relationships between particle
swarm optimization and both artificial life and genetic algorithms are described.

1 INTRODUCTION

This paper introduces a method for optimization of continuous nonlinear functions. The method was
discovered through simulation of a simplified social model; thus the social metaphor is discussed,
though the algorithm stands without metaphorical support. This paper describes the particle swarm
optimization concept in terms of its precursors, briefly reviewing the stages of its development from
social simulation to optimizer. Discussed next are a few paradigms that implement the concept.
Finally, the implementation of one paradigm is discussed in more detail, followed by results obtained
from applications and tests upon which the paradigm has been shown to perform successfully.

Russell Eberhart 0-7803-2768-3/95/$4.00 © 1995 [EEE 1942
http://independent.academia.edu/JamesKennedy
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