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Machine Learning Physics for Flowing Soft Matter
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We provide two examples that show how Machine Learning can be fused with
Computational Physics, in order to develop methods that are drastically faster and/or
more robust[1,2]. In particular, we consider how to (1) learn the constitutive relation for
the stress of polymer flows with memory from microscopic data, as well as (2) infer the
solution to a Stokes flow problem given knowledge of the boundary conditions. In both
cases, we use a probabilistic machine learning framework based on Gaussian Processes,
which allows us to easily handle missing and/or noisy data, as well as to directly encode
physical laws into the inference framework. Our predictions are compared to established
methods and analytical solutions (where available), showing excellent agreement. Finally,

we discuss further improvements and applications.
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