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Abstract

Recovering spatiotemporal dynamics based on observation data is essential for scientific research
and engineering applications, helping us better understand and predict the physical world.
However, partial observations, which can be extremely sparse and noisy, make reconstruction
difficult, and conventional methods based on numerical simulation are computationally expensive.
In this seminar, | will discuss our research into deep generative models as a scalable alternative for
data-driven physics. Specifically, | will present a framework based on diffusion models that enables
the high-fidelity reconstruction of turbulent flow fields from highly limited sensor data. We
demonstrate that these models can effectively capture the complex structural dependencies of
dynamical systems, offering a path toward more efficient and accurate predictive modelling in fluid
mechanics.

ERC-2019-ADG Grant N. 882340 “Smart-TURB”

(P.l. Prof. Luca Biferale)
Dipartimento di Fisica - Universita degli Studi di Roma “Tor Vergata”
C.F. n. 80213750583 — Partita IVA n. 02133971008 - Via della Ricerca Scientifica, 1 — 00133 ROMA



