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In this work we present a general idea, based on Reduced Order Models, to correct coarse
models by introducing a correcting term designed from fine solutions [1]. In order to
create this correcting term, we solve a numerical case with two different discretizations, a
coarse and a fine one. Then, we make use of a training algorithm to compare the solutions
of the fine and coarse cases. With the obtained information, the training algorithm is able
to create a correction term that is then added to the coarse approximation in following
simulations, thus yielding results closer to the ones that would be obtained with the fine
discretization.

Regarding the correction model, we explore two options. On the one hand, a classic Least
Squares model is used; it turns out to work well in simple models but it has limitations
in complex scenarios. On the other hand, Artificial Neural Networks are used; their
flexibility and capacity to adapt to almost every model being their main feature.

We apply this idea to solve the wave equation in the time and frequency domains. To
do that, we employ a Finite Element formulation that belongs to to the computational
framework of Variational Multi-Scale methods [2]. The performance of this method is
tested through four different acoustic numerical examples, where the fine solutions are
characterized for having a finer discretization either in time or space.

REFERENCES

[1] Joan Baiges, Ramon Codina, Inocencio Castanar, and Ernesto Castillo, A finite element
reduced-order model based on adaptive mesh refinement and artificial neural networks.
International Journal for Numerical Methods in Engineering, 121(4):588–601, 2020.
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