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Abstract

Particle Swarm Optimization is a novel intelligent optimization algorithm raised by
recent years,lt is inspired by metaphor of food searching behavior of bird swarm,It
conducts the search process by cooperation and competition among the swarms,The
new algorithm has drew a lot attention of researchers.It has been pervasively used in
function optimization,traffic smart control,image segmentation and route plan due to
its advantages like distribution,self-organization and simple formulas.

The classic PSO Algorithm has a great search perfermance in single peak
function,but it fails in the multi-peak function optimization because of its intrinsic
defect,which makes algorithm trapped in local optima and pre-mutation.So how to
avoid this situation and keep the diversity of the particle swarm become the key-point
in PSO research.

Multi-population phenomenon exists commonly in nature world.The different
sub-populations evolve independently so that they can keep diversity,Some
researchers introduce the methodology to optimization algorithms to improve
performance,It provide a new way to solve the pre-maturation problem in PSO
algorithm.

The thesis firstly analysis the disadvantage of current multi-swarm PSO
algorithms.Then proposed a new algorithm with the balance of global search and local
search,this algorithm based on the parallel computation of different
sub-populations,which increase the diversity,By randomly regrouping the
sub-population members,the global convergence ability is increased,The algorithms
is tested in several complex benchmark functions.

In practice,however,it needs a long time to converge when facing complex
optimization problem,Sometime it can’t get satisfied result.So it is important to find a
way to parallelize the algorithms.CUDA is a new architecture produced by NVIDIA
corporation.It combine the CPU and GPU to conduct computation.According to the
analysis of the regulation of the PSO,We find it is suitable for parallel
implementation.The thesis designed a parallel PSO algorithm using CUDA
platform,the algorithm used several kernel functions to parallelize the particle
evolution process.According to the comparation of the CPU version and GPU version

algorithms,We achieved a good speedup ratio.
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The contributions of this paper are as follows:

(1) According to the analysis of current multi-swarm PSOs,a new algorithm with
balance fo global and local search strategy is proposed to solve the defect of PSO.The
test results shows new algorithm increase the global convergence ability in some
degree.

(2) As the PSO has a lot of potential parallel features,the thesis use the cuda
platform to conduct a parallel version of PSO,and test it in different benchmark
functions. Comparing to CPU version,we get a good speedup ratio.

Key Words: swarm intelligence;PSO;multi-swarm;CUDA ;speedup ratio
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