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Tutor: 

(*) Simone Calderara [Industrial] Co-tutor: Cosimo Fiorini
 (**) Foreign Co-tutor: 

Proposed Title of the research: Graph neural networks for structured time series prediction in industrial application
Keywords: (5) time series, geometric deep learning, recurrent models, self-supervised learning
… 
Research objectives: --(max 10 rows)

The objective is to investigate geometric deep learning models and techniques for time series prediction from structured data. In detail the study will focus on the effect of injecting a structured support on conventional time series prediction architectures such as the tranformers or 1D convolutions. Additionally, we will investigate how to manage and deal with the asynchronous nature of causal relations in complex system by potentially exploiting attention based mechanism and neural algorithmic reasoning. The final objective is to synthesize new models that are able to exploit weak and unknown temporal correlation in the tme series prediction and classification tasks. 
Proposed  research activity -- (max 10 rows)

Deep study of geometric deep learning techniques. Study of time series prediction and recurrent/temporal deep models. Study of correlation and causality models. After the initial phase we will explore the use of deep learning on graph structured data prediction by investigating how to propagate temporal embeddings on graph support and how to enrich those embedding by injecting causal properties by adding conditional computation capabilities to Graph neural networks.
Supporting research projects (and Department) Department of Engineering Enzo Ferrari
Possible connections with research groups, companies, universities.

Ammagamma 
 (*) optional

(**) optional/to be completed on the second year  
