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Abstract:
In this talk, after revising the main models used in the related literature for analyzing the dynamics of infectious diseases, we
present a novel time-varying epidemiological model for COVID-19. The model belongs to the class of SIRCQTHE models (i.e.,
considering Susceptible, Infected, Removed, Contagious, Quarantined, Threatened, Healed, and Extinct categories of
individuals) and allows to get reliable predictions on the pandemic’s dynamics on a regional basis. We present an innovative
stochastic non-linear control approach that supports the decision or policy makers in determining robust optimal strategies to
tackle the COVID-19 secondary waves. More precisely, based on the presented SIRCQTHE model, a stochastic model predictive
control problem is defined that allows policy makers to select the control actions that minimize the pandemic’s socio-economic
costs, i.e., various types of people’s mobility restrictions (for example, closure of shops and restaurants, closure of
regional/municipality borders). In addition, considering the unavoidable uncertainty characterizing the model’s parameters
that strongly affect the decision-making process, we impose that the capacity of the network of regional healthcare systems is
not violated, in accordance with a chance constraint approach. The effectiveness of the presented modeling and control
technique in supporting the definition of diversified regional strategies for tackling the COVID-19 spread is effectively tested
on the network of Italian regions using real data from the Italian Civil Protection Department.
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