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Analysis of Interactivity and Randomness in Particle Swarm Optimization
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Abstract Based on the existing theoretical results, this paper analyzes the influence on convergence of particle swarm
optimization (PSO) exerted by interactivity of PSO using the conver optimization theory, then analyzes the randomness
of PSO using the probability convergence theory. It is concluded that when PSO is used to optimize the unimodal function
without consideration of randomness of particle movement, the trajectory of particle will eventually converge to the global
optimal location; when PSO is used to optimize the multimodal function particles, the trajectory of particle may not
necessarily converge to the global optimal location. However, if the randomness of particle movement is considered for
analysis of PSO, particles will all converge to the optimal location in probabilities no matter the objectives function is

unimodal or multimodal. Experiments are conducted on beckmark function to test these conclusions.
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