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Abstract

Metaheuristic is one of the approximate methods that are widely used to solve practical
optimization problems. Although metaheuristic approaches do not guarantee that an
optimal solution can be found, they are effective and often used to search very large
spaces of candidate solutions. Artificial Bee Colony (ABC) is a metaheuristic technique
in which a colony of artificial bees cooperates in finding good solutions in optimal
search space. The algorithm is one of the Swarm Intelligence algorithms explored in
recent literature. However, ABC can sometimes be a slow technique to converge. In
order to improve its performance and make it easier to apply to the practical problems,
the optimization framework and the modified version of ABC called Best-so-far ABC
were proposed in this dissertation. The Best-so-far ABC algorithm modifies the
mechanism used to calculate new candidate food sources in order to improve the search
capability of the onlooker bees. In each iteration, the scout bees in the Best-so-far ABC
adjust the radius of the search for new candidates, using a larger radius in earlier
iterations and progressively reducing the radius as the process comes closer to
converging. A more robust calculation to determine and compare the quality of
alternative solutions is also employed. The objective value of function is directly used
instead of fitness value for comparison and selection of the better solution. These
modifications allow the algorithm to converge more quickly with a bias towards the
Best-so-far solution. The performance of these proposed methods were empirically
assessed on several standard data sets and application domains including Image

Registration, Job Shop Scheduling, and Clustering. The results demonstrated that the



proposed method can produce higher quality solutions with faster convergence than
either the original ABC or the current state-of-the-art ABC-based algorithm. Moreover,
in order to improve the performance for solving complex large-scale optimization
problems, the distributed version of Best-so-far ABC was also presented. The results
indicate that distributed Best-so-far ABC is effective in both the perspectives of solution

quality and processing time required.

Keywords: Best-so-far Artificial Bee Colony (Best-so-far ABC)/ Swarm Intelligence/
Metaheuristic/ Optimization/ Parallel Computing/ Image Registration/
Job Shop Scheduling/ Clustering
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