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“Analysis of Complex Data with Applications to Biological Systems”

In this talk, I will discuss about past, current, and future research topics that characterize my research activity. First, I will talk about learning in “non-geometric spaces”. Typical learning problems are conceived on geometric domains, such as Euclidean spaces. However, many real-world applications deal with data that are better characterized by more complex representations, such as labeled graphs. Here, I will also establish a connection with research on information-theoretic and unsupervised learning techniques. Successively, I will discuss about research on protein molecules, which provides a suitable application domain where such methods play an important role. In fact, folded proteins can be represented as graphs, typically called protein contact networks. I will elaborate over recent research results in the context of protein contact networks that offer a link with the field of complex systems. Notably, I will discuss about diffusion properties and generative models of protein contact networks. Finally, I will discuss current and future research directions pointing to (artificial) recurrent neural networks, time-varying graphs and non-stationary environments, unsupervised learning in deep neural networks, and various applications in computational neuroscience.
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