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A computational framework for linear inverse problems via
the maximum entropy on the mean method

We present a framework for solving linear inverse problems that is computationally tractable
and has mathematical certificates. To this end, we interpret the ground truth of a linear inver-
se problem as a random vector with unknown distribution. We solve for a distribution which is
close to a prior P (Quessed or data-driven) measured in the KL-divergence while also having
an expectation that yields high fidelity with the given data that defines the problem. After
reformulation this yields a strictly convex, finite dimensional optimization problem whose re-
gularizer, the MEM functional, is paired in duality with the log-moment generating function of
the prior P. We exploit this computationally via Fenchel-Rockafellar duality. When no obvious
guess for P is available, we use data to generate an empirical prior. Using techniques from
variational analysis and stochastic optimization, we show that, and at what rate, the solution
of the empirical problems converge (as the sample size grows) to the solution of the problem
with known prior.

This is based on work with Matthew King-Roskamp (McGill) and Rustum Choksi
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