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Deep neural networks (DNNs) are among the major breakthroughs in Machine Learning and
Artificial Intelligence. They play a central role in building state-of-the-art pattern recognition
systems and have led to remarkable performance improvement in a wide variety of tasks and
applications. However, despite outstanding progress from engineering perspective in developing
reliable large-scale data and information processing systems, the understanding about their deep
structure has remained shallow. This has triggered an expanding body of work aiming at
deciphering the DNNs behaviour as black boxes.
This tutorial reviews four lines of research which have shed some light on such black boxes and
have been insightful in interpreting and understanding the DNNs:





We start by looking into the information bottleneck technique which employs some
concepts from Information Theory to explain the learning process evolution in DNNs.
The second part is dedicated to a fast-growing research direction which addresses the
following questions: why despite being highly overparameterized, and contrary to the
conventional wisdom in machine learning, DNNs generalize well?
In the final part, we look at the training dynamics of the DNNs: using a set of experiments
in a controlled condition, we demonstrate how during the training process their behaviour
evolves towards finding an optimal solution.
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