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ADbstract

This doctoral dissertation evaluates the potential of artificial neural networks (ANNs) and
ensemble methods to enhance medical diagnostic and prognostic support tools. In the
face of the explosion of healthcare data, the thesis addresses a central question: to what
extent can these Al models increase the accuracy and robustness of clinical decisions?

The research is structured around two main axes. A first theoretical part establishes the
foundations of ANNs (multilayer perceptron, backpropagation) and provides a
comparative overview of algorithms, from simple ANNs to advanced boosting methods
(XG Boost, Light GBM) and ensemble learning. The second part presents a practical
application on a concrete clinical case, demonstrating that ensemble methods often
outperform ANNs alone in terms of performance, and that a Voting Classifier helps

optimize robustness.

The conclusion emphasizes that while Al offers promising benefits, its successful
deployment in a clinical setting depends on overcoming major challenges: model
interpretability (Explainable Al), rigorous clinical validation, bias management, and

integration into the medical workflow.

The thesis thus advocates for a responsible approach, positioning Al as a decision-
support Tool complementary to human expertise, necessarily framed by strong ethical

and regulatory considerations.
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