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Abstract

As fast as industries are developing, optimizatdgorithms encounter more and more
challenges. On one hand, some optimization issw®s mmve no explicit expressions and
solutions. Their gradient information cannot be rgad analytically. On the other hand,
dimensionality of problems becomes higher and mighepecially, optimization procedure
may be required to be performed based on multi-inodéa. In recent research, multi-
objective optimization problems become interestsgies, whose optimal solutions called
Pareto front [1] are not unique. Thus, classicaltiopzation algorithms are sometimes not
competent. Rather than explicit ways, those problara tackled successfully using heuristic
optimization algorithms.

In order to apply heuristic optimization algorithmenveniently and widely, it is better to
integrate them into toolbox in open source platferso that they could be modified by users
as they want without charge, and could be disteduand shared freely. The Particle Swarm
Optimization (PSO) algorithm is an iterative, pogtibn-based heuristic optimization
algorithm, which originally simulates the behavafrbird flocking by Kennedy and Eberhart
in 1995 [2]. Generally, PSO has a faster convergerate than other heuristic algorithms for
some problems [3] and it has few parameters to stdjAs a result, we design a Particle
Swarm Optimization Toolbox in an open source ptatféor numerical computation Scilab
(PSOTS), which is the main contribution of this kvdin comparison with other existing
open-source PSO toolboxes which are developed anscientific computing software,
PSOTS will be more convenient for beginners andsugelearn and to improve the given
algorithm.

PSOTS has a friendly interface, which is develdpe@iCL/TK language, in order to be
convenient for users to set parameter values. PSCAIS either maximize or minimize
optimization problems optionally, without transfamng the formula of optimization problems.
It includes five variants of PSO. It considersetiint strategies for choosing the best particle,
including global PSO [1], where the best partickesearched in the whole swarm and local
PSO[4], where the best particle is searched in pafriswarm. Other two variants aim to
improve convergence rate and precise of standa@d,P@amely Constriction PSO (CPSO) [5]
and PSO with Passive Congregation (PSOPC) [6]. Tagt variant of PSO is used
specifically for traveling salesman problem [7]. ®8S does not require the types of
optimized parameters, either real values, or integalues or mixed values. Convergence
curves in real-time and particle distribution inetlsearching space are optional in PSOTS.
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