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Evolutionary computation is the study of biologically motivated computational paradigms which
exert novel ideas and inspiration from natural evolution and adaptation. The applications of
population-based heuristics in solving constrained and dynamic optimization problems have been
receiving a growing interest from computational intelligence community. Most practical
optimization problems are with the existence of constraints and uncertainties in which the fitness
function changes through time and is subject to multiple constraints. In this study, we propose
the cultural-based particle swarm optimization (PSO) to solve these problems with real-world
complications. A cultural framework is introduced that incorporates the required information
from the PSO into five sections of the belief space, namely situational knowledge, temporal
knowledge, domain knowledge, normative knowledge, and spatial knowledge. The archived
information is exploited to detect the changes in the environment and assists response to the
change and constraints through a diversity based repulsion among particles and migration among
swarms in the population space, also helps in selecting the leading particles in three different
levels, personal, swarm, and global level. Comparison of the proposed cultural based PSO over
numerous challenging constrained and dynamic benchmark problems demonstrates the
competitive, if not appreciably much better, performance with respect to selected state-of-the-art
PSO heuristics.
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