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Title: Overcoming Model Uncertainty: Integra ng machine learning tools into parametric
models.

Abstract: Data assimila on is the process of merging a mathema cal model with actual
observa ons to es mate parameters and determine the state of a system. Classical
methods of data assimila on assume perfect knowledge of the governing equa ons and
the observa on map, along with perfect speciﬁca on of noise models, etc. In this talk,
we will explore how these classical methods work and show how these idealized
assump ons can be replaced using tools from machine learning combined with large
data sets. Surprisingly, the classical methods contain natural `red ﬂags' which indicate
when the model and the data are not matching well, and the challenge is to use these
indicators to learn a correc on to the model. These correc ons take the form a mapping
which takes in the current observa ons and the state of the idealized model and outputs
a model correc on term. This black‐box mapping can o en be achieved with modern
machine learning methods. We discuss several examples of this approach to biological
datasets, including a recent work in collabora on with Timothy Sauer and Franz Hamilton
which involves extrac ng intracellular poten al from extracellular recordings without
using any explicit mapping between these variables.
http://math.gmu.edu/~berry/

