UNIVERSITY OF SOUTH FLORIDA

Defense of a Doctoral Dissertation

Towards High Performing and Reliable Deep Convolutional Neural Network Models
for Typically Limited Medical Imaging Datasets

by
Kaoutar Ben Ahmed

For the Ph.D. degree in Computer Science and Engineering

Healthcare organizations are increasingly interested in how artificial intelligence (Al) can support better patient
care while reducing costs and improving efficiencies. Deep learning is a subset of Al that is becoming
transformative for healthcare. Deep learning offers fast and accurate data analysis. In this dissertation, we propose
deep learning-based solutions to the problems of limited medical imaging datasets in two clinical contexts: brain
tumor prognosis and COVID-19 diagnosis.

For brain tumor prognosis, we suggest novel systems for overall survival prediction of Glioblastoma patients from
small magnetic resonance imaging (MRI) datasets based on ensembles of convolutional neural networks (CNNs).
For COVID-19 diagnosis, we reveal one critical problem with CNN-based approaches for predicting COVID-19
from biased chest X-ray (CXR) imaging datasets: shortcut learning. Then, we experimentally suggest methods to
mitigate this problem to build fair, reliable, robust, and transparent deep learning-based clinical decision support
systems.
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