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Abstract. Particle Swarm Optimization (PSO) is a population-based computational
intelligence paradigm; it originated as a simulation of simplified social model of birds
in a flock. The PSO algorithm is easy to implement and has been proven to be very
competitive for solving diverse global optimization problems including both test and ap-
plication problems in comparison to conventional methods and other meta-heuristics. In
the present study, a new velocity vector is introduced in the BPSO algorithms and is
analyzed on thirty six benchmark problems and three real life problems taken from the
literature. The numerical results show that the incorporation of the proposed velocity
vector helps in improving the performance of BPSO in terms of final objective function
value, number of function evaluations and convergence rate.
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1. Introduction. Evolutionary Algorithms (EAs) [1] are a broad class of stochastic op-
timization algorithms inspired by biology and, in particular, by those biological processes
that allow populations of organisms to adapt to their surrounding environments, genetic
inheritance and survival of the fittest. EAs have certain prominent advantages over other
types of numerical methods and the two are the most important [2] beings:

• Their application to problems that consist of discontinuous, non-differentiable and
non-convex objective functions and/or constraints.

• Their efficiency in escaping the local optima.

EAs have been applied to a wide range of benchmark functions (single and multi-objective)
and real life problems [3-9]. Some common EAs are Genetic Algorithms (GA), Evolution-
ary Programming (EP), Particle Swarm Optimization (PSO) and Differential Evolution
(DE), etc. In the present research paper, we have concentrated our work to PSO.
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