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Abstract:

We use Bayesian inversion to extract as much information as possible
in two sensing applications, namely in nanoelectrode-sensor arrays and
in electrical impedance tomography. Computational Bayesian inversion
provides us with the means not only to estimate unknown parameter
values, but also their probability distributions and hence
uncertainties in reconstructions. This approach also includes a
physical model; in both applications considered here,the physical
models are partial differential equations.

We present our algorithm for multi-dimensional Bayesian inversion and
discuss numerical results for the (ill-posed) inverse problem in
electrical impedance tomography (EIT), showing that certain properties
of the internal objects are much harder to reconstruct. In the
application of nano electrode-sensor arrays, we characterize the
devices and show how various measurements at different frequencies can
be combined, which increases accuracy owing both to physics and
Bayesian inversion.
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