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Abstract:

The thesis will tackle the urgent necessity for refined diversity measurement within the domain of
population metaheuristics. Existing metrics for quantifying diversity are due for reevaluation, as they
frequently fall short of encapsulating the search space's complexity in evolutionary algorithms, including
genetic algorithms and swarm intelligence. The research will initiate with a critical examination of current
diversity measures, underscoring their theoretical and practical shortcomings.

Subsequently, a novel framework for the classification of diversity in metaheuristics will be proposed. The
development of innovative metrics is planned, with the objective of providing a more precise reflection of
diversity and its influence on the algorithms' convergence and efficiency. These metrics will undergo testing
against conventional ones within the context of benchmark optimization problems, to evaluate their role
in circumventing premature convergence.

Additionally, the project will incorporate these metrics into metaheuristic frameworks to validate their
practical applicability. It will culminate in the provision of guidelines for the selection and application of
diversity measures, thereby enhancing the metaheuristics' ability to identify global optima across diverse
problem landscapes.
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