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We present Mesh-Informed Neural Networks (MINNs), a novel architecture specifically
tailored for operator learning and reduced order modeling of parametrized PDEs. The
driving idea behind MINNs is to embed hidden layers into discrete functional spaces of
increasing complexity obtained via different meshes of a common spatial domain. Simi-
larly to what happens with Graph Neural Networks [1], this leads to a very natural way
of defining sparse architectures, as it allows us to turn the weight matrices into local oper-
ators by imposing suitable sparsity patterns in their entries. This ultimately results in an
apriori pruning strategy, thanks to which MINNs show reduced training times and bet-
ter generalization capabilities. Additionally, experimental results show that MINNs are
able to learn both local and nonlocal nonlinear operators, even in poor data regimes. This
makes MINNs an appealing alternative to existing methods for Reduced Order Modeling of
parameter dependent PDEs, where the operator to be learned is the so-called parameter-
to-solution map. To this end, we compare MINNs with other state-of-the-art approaches,
as we run tests on a wide selection of scenarios, ranging from complex domains, nonlinear
systems and high-dimensional parameter spaces. Finally, thanks to their straightforward
implementation, MINNs can be easily integrated in other Deep Learning approaches to
Reduced Order Modeling, such as DL-ROM [2, 3], POD-NN [4] or DeepONets [5].
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