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Parametrized Optimal Flow Control Problems are suited for several field of applied mathematics, 
such as:

● data assimilation inverse problems 
● forecasting models
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Space-Time (                                         ) Lagrangian Formulation

● General Framework 
(linear, non-linear, time-dependent)

● Three equations
● High - Dimensionality
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Proper Orthogonal Decomposition (POD) for Space-Time Optimal Control Problems [1] 

APPLICATION: CONTROL FOR COASTAL WATER HEIGHT (SWE) [2]

Minimisation of

constrained to

Water height solution for         

Errors 〜 1e-4, Speedup 〜 30
ROM vs FE dim = 270 vs 94’016.

OTHER APPLICATIONS

Pollutant control in the Gulf of Trieste 
(Uncertainty Quantification) [3].

Driving bifurcations phenomena through 
optimal control (F. Pichi Poster on ROM and NN 
for Bifurcations) [4].

WHY NEURAL NETWORKS?

1)  To correct data which are difficult to 
interpret, scattered.
2 )Faster online reduced solver
3) Analysis (pre-process  and 
post-process phase)
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