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ABSTRACT

The goal of optimization algorithms is to find the "optimal” or "near-optimal™” solution
among a finite or infinite number of possible solutions, and this is achieved by minimizing
or maximizing an objective function.

To go beyond the limitations of traditional techniques of image enhancement, this thesis
proposes applying an efficient algorithm that uses Particle Swarm Optimization (PSO)
technique to resolve the optimization problem for selecting the weights of feed-forward
neural network (FFNN). PSO is used to direct the search towards promising weighting
points in FFNN, which in traditional techniques requires exhaustive search, and too long
time to obtain such solution.

An optimization engine that uses PSO in FFNN in training is also used to enhance the
visual quality of the medical X-Ray mammographic images, which will help physicians and
technician in detecting and diagnosing the breast cancer. In this new approach, the optimal
sequence of the applying combination of filters is found, which reduce the mean square
error and increase the signal to noise ratio.

However, to the best of our knowledge, the applications of the particle swarm optimization
(PSO) on image enhancement are rare.

Based on different subjective and objective metrics, PSO shows good results with fitting

problems and enhances the medical mammographic images.
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