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Recently, neural networks have been widely applied to problems in science and engineering. The standard
neural network architectures parameterize maps between finite-dimensional Euclidean spaces, while many of
these applications seek maps between more complex mathematical objects. This motivates the development
of special network architectures which parameterize maps between different types of inputs and outputs. For
example, when a physical problem is invariant under a known symmetry group, one would like to build this
invariance into the network architecture, and thus parameterize a map defined on the quotient space. Another
prominent example is operator learning, where neural networks are used to parameterize maps between infinite-
dimensional spaces.

In this talk, I will present recent work on the construction and analysis of neural network architectures
which parameterize functions that are invariant to a given group action. The particular group actions we will
consider are rotations, orthogonal transformations, and permutations acting on point clouds. We will consider
two methods for obtaining invariance: constructing special architectures which preserve the desired symmetries,
and building invariance into a standard (non-invariant) architecure via pre- and postprocessing the inputs and
outputs. For both of these approaches, we will discuss topological and approximation-theoretic problems which
arise.
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