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Objectives

» New analytical methods
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» New computational paradigms Dy

» New software: DyCon
Computational Platform
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Publications (2016 - Today): Current overview

o /) Publications released

E D Accepted
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Activities (Oct. 2019 - today)

| | 8 Seminars
e 09 Courses

* O/ International Internships
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VWork Packages
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Work Packages * WP
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Models describing real-life -

processes depend on a
Ry s e “niimber OF

Averaged controls for heat equations with random diffusion.

The induced control in Vi, for »’ = 1 and

B ametcrs, often T B

ffncer taln halle .

undetermined: greedy and
averaging methods. PN
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horizon
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Work Packages ¢ WP2

Ihe turnpike principle
ensures that optimal
controls and trajectories
By nearly time-
independent In long time

Norizons.
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Emergence of an obstruction to
controllability when Y decreases
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Work Packages ¢ WP4

irreversible

MOAQAE

Dynamical systems often develop

singularities: shocks, interfaces, etc. This

makes 1t difficult to implement the

classical control strategies, based on

Initial datum recognition for the Hamilton-Jacobi equation.

l[inearization arguments. We
characterize these singularities In an

analytic/geometrics manner, so to

ur

develop specific and well-adaptec

control tools.



WP5

Models
iInvolve

memory

terms and
hybrid

PDE/ODE
systems
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Work Packages * WP5

Optimal control strategies are

harder to achieve when the

dynamics Is affected by
memory effects. We recast

fBece models -as’ hybric

PDE+ODE  systems, allowing

for the development of specific

control methodologies.

Moving control strategy for the control of
hybrid PDE+ODE systems



WP6

Finite versus
iINnfinite-
dimensional
dynamical
systems
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Work Packages ¢ WP6

Bée  explore the Interplay

between finite and Infinite-
dimensional dynamics In the
modeling and control of, for
instance, collective behavior
models arising In Social

Sclences, through mean-tiela

Imits.
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Free dynamics (top) of the Kuramoto model and
controlled one (bottom) via the Random Batch Method.




Development

DyCon, Dynamic Control
Golaputaonsf Work Packages * WP/

Platform //

B Dyl on Blog and (1"

An open-source MATLAB library built upon the code
created by our team. It unifies the DyCon
computational developments DyCon Project, building

a unigue tool for solving problems of Optimal Control
through the adjoint methodology.
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DyCon foolbox have been
ghfcelved sand run N a
holistic manner, Integrating

the research efforts in the
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mathematical aspects ana

the software development.
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