TUTAM SYMPOSIUM
ORGANIZERS

DATA-DRIVEN MECHANICS

ARTS ET METIERS INSTITUTE OF TECHNOLOGY
PARIS, FRANCE,
OCTOBER 26-28, 2022

U.S.NAVAL :
ESEARC Northwestern

LABORATORY University
s Universidad
100  Zaragoza

B
LEUPHANA

UNIVERSITAT LUNEBURG

®
universite

PARIS-SACLAY

Arts
et Métiers

WELCOME

In their first centuries, scientific and engineering
developments  were  dominated by  empirical
understanding which encapsulated the first paradigm of
scientific discovery. After the Renaissance, the scientific
revolution and the development of calculus led to a
new scientific viewpoint whereby physical principles,
laws of nature, and engineering models were established
by proposing new theoretical constructs that could be
verified through specific experiments. This was the
second paradigm of scientific discovery. More recently,
the computational era, or the third paradigm of
discovery, has allowed us to solve complex and
nonlinear scientific and engineering problems that were
beyond our analytically tractable methodologies. Today,
there is a new fourth paradigm of discovery, which is a
data-driven science and engineering framework
whereby complex models and physical laws are directly
inferred from data.

Therefore, there is increasing change in the objective of
computational algorithms used in simulations. Until
now, the purpose was to accurately discretize systems
of linear and nonlinear continuum equations derived
from physical laws, models, and principles; these
equations were inferred from observation on limited
experimental data and significantly simplified to make
them analytically tractable. Today, the available
experimental data and the complexity of equations are
no longer a major limitation to the point that we may
compute physical processes without resorting to
analytical laws, principles, or models; we just need to
predict the correct output from the system for a given
input even when there is not a well-defined model.
However, for this endeavor, we need new
computational algorithms capable of learning the
complex behavior of the system and of establishing
those governing equations of the system directly from



experimental data, with the flexibility of not having to
rely on analytical equations. An example is the
determination of the nonlinear behavior of solids and
fluids under general conditions directly from measured
data, without specifying the form of the constitutive
relations.

The purpose of this workshop on data-driven
mechanics is to bring representative novel state-of-the-
art contributions in this line.
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e Data science: data reduction, data visualization,
data representation, intrinsic dimensionality,
completeness, useful versus useless data,
metrics, data variability, ...

e Manifold learning and nonlinear dimensionality
reduction

e Model Order Reduction and metamodeling

e Data clustering and classification

e Advanced machine learning techniques,
including deep learning

e Physics-informed and  physics-augmented
learning

e Digital Twins

e Applications in mechanics:

o data-driven engineered materials &
meta-materials

o data-driven constitutive models: data-
based, = manifold-based,  physics-
informed, ...

o data-driven computational inelasticity,
with the issue related to the internal
variables discovering and modeling

o data-driven multi-scale bridging and
homogenization

o physics-informed mechanics, including
thermodynamic informed learning

o0 hybrid formulations

CONFERENCE CHAIR & COCHAIRS:

Francisco CHINESTA
Arts et Métiers Institute of Technology, France
Elias CUETO
Universidad de Zaragoza, Spain
Charbel FARHAT
Stanford University, USA
Benjamin KLUSEMANN
Leuphana Universitat Luneburg, Germany
Helmholtz-Zentrum Hereon, Germany
Pierre LADEVEZE
ENS Paris-Saclay, France
Wing Kam LIU
Northwestern University, USA
John MICHOPOULOS
U.S. Naval Research Laboratory, USA
Michael ORTIZ
Caltech, USA

IUTAM REPRESENTATIVE:
Norman FLECK

LOCAL COMMITTEE:
Francisco CHINESTA
Elias CUETO

Claite MANDON
Victor CHAMPANEY
Nicolas HASCOET
Daniele DI LORENZO
Angelo PASQUALE

IMPORTANT DATES

Conference fees including welcome cocktail, breaks,

lunches, banquet (for regular inscriptions) and visit @

Musée des Arts et Métiers:
https://www.arts-et-metiers.net

500 Euros
350 Euros

Regular:
Students:

INSCRIPTION & CONTACTS

https://iutamddmech.i3a.es/

Scientific and Technical requests:

Francisco.Chinesta@ensam.eu & ecueto(@unizat.es
Organization and logistic: claire.mandon@ensam.cu

Payment and invoicing: ecueto@unizar.es

VENUE

- Title and short abstract April 15th 2022

Proceed from the workshop website:
https://iutamddmech.i3a.es/

- Decision and program May

- Inscription From

15th 2022

1st May
to  3lst July
A journal special issue is intended.

IUTAM SYMPOSIA IN DATA-DRIVEN MECHANICS
2022 takes place at:
Amphitheatre BEZIER

Arts et Métiers Institute of Technology
151 Boulevard de I’Hoépital

75013 PARIS

Metro : Place d’Italie or Campo Formio

https://artsetmetiers.fr/fr/campus/paris
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