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Optimization approach with particle agents with generic problem-solving
capabilities
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Particle Swarm Optimization (PSO%, a new paradigm for optimization problems,
has been used to obtain highly accurate solutions to multimodal global optimization problems.
However, in high-dimensional spaces, PSO has the characteristic of falling into a local solution at
an early stage, and its ability is not demonstrated. Therefore, in this study, we investigated a PSO
that searches for better quality solutions in higher dimensional spaces without falling into the
local solution at an early stage. We improved the ability of PSO by introducing a characteristic
probability distribution for the movement of particles and by creating a mechanism for the best
construction of the composition of a collection of particles.

In addition, we performed stochastic modeling of the neighborhood that defines the movement of
the solution (particles), conducted a mathematical analysis of the movement of particles, and

clarified its properties and performance.
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7% 1: Computational results for 200-dimensional prob-

lems.
Function PSO IWA APSO  CPSO SCPSO
Average 115847 185703 65594.2 7579.74 1512.94
Rastrigin Best 87963.1 133512 22946.2 6289.32 1346.01
Worst 147767 233234 113792 8434.64 1771.36
Average 28.1977 45.9564 15.6239 1.00501 0.02046
Griewank Best 19.3814 32.4081 3.5287  0.76286  0.00085
Worst 38.385  59.7923 21.1225 1.18323 0.11426
Average 1764.66 2247.17 967.686 104.179 12.5341
Alpine Best 1397.49 1832.53 701.636 78.6569 9.74166
Worst 221823  2616.71 1281.18 141.818 15.9843
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