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Abstract

Traditional modelling often results in systems of partial differential equations to describe physical
phenomena. Subsequently, numerical methods are developed to enable simulations. This has led to
many different simulation tools for a large variety of aspects: thermal, electromagnetic, flow.

Due to the need for more accurate simulations, there is a need to perform coupled simulations that take
into account various aspects. An example is the coupled electro-thermal simulation of electronic circuits
or LED components. Clearly, such coupled multi-physics simulations easily lead to extremely large
systems of discrete equations. Model order reduction should then be applied in order to retain only
dominant coupling mechanisms, and discard less important features. This is especially important in the
context of so-called digital twins.

Another important aspect in this enterprise is the use of simulation software in data rich environments.
Data obtained via sensors can be used to update the models, and use them to obtain more accurate and
more realistic simulations.

In this talk, we will discuss these developments, and give some examples. For additional information of
this new initiative, see also http://www.eu-maths-in.eu/EUMATHSIN/2018-new-modeling-simulation-
and-optimization-in-a-data-rich-environment/.
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