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is, small changes in the inpUt that are almost undetectable produce significant
changes in the output. This happens in applications such as image recognition and
classification, speech and audio recognition, automatic diagnosis in medicine, image
reconstruction and medical imaging as well as inverse problems in general. This
phenomenon is now very well documented and yields non-human-like behaviour of
neural natworks in the cases where they replace humans, and unexpected and
unreliable behaviour where they replace standard algorithms in the sciences.

The many examples produced over the last years demonstrate the intricacy of this
complex problem and the questions of safety and security of deap leaming become
crucial, Moreover, the ubiquitous phenomenan of instability combined with the lack of
interpretahility of deep neural networks makes the reproducibility of scientific results
based on deep leaming at stake.

For these reasons, the development of mathematical foundations aimed at improving
tha safaty and security of deep learning is of key importance. The goal of this
workshop is 1o being together expers from mathematics, computer science, and
statistics in order to accelerate the exploration of breakthroughs and of emerging
mathematical ideas in this area.

This warkshop is fully funded by a Simons Foundation Targeted Grant to Institutes.
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