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The rate of entropy production provides a useful quantitative measure of how far
a system is from equilibrium and estimating it directly from time-series data
from experiments is desirable. Several approaches have been considered for
stationary dynamics, some of which are based on a variational characterization
of the entropy production rate. These usually however only give bounds on the
value of the entropy production rate. We have shown earlier M that the
variational scheme based on the finite-time thermodynamical uncertainty
relation 2! can be modified (by considering very short time series) and by this
means give the exact value of the entropy production rate, and not just a bound,
under steady-state conditions.

In more recent work! we demonstrate that the same approach can give the value
of the entropy production rate even for arbitrary non-equilibrium non-stationary
dynamics. On the basis of this result, we develop an efficient algorithm that
estimates the entropy production rate continuously in time by using machine
learning techniques, and validate our numerical estimates using
analytically tractable Langevin models.
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