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We propose a Bayesian inference framework to estimate uncertainties in in-
verse scattering problems [1]. Given the observed data, the forward model and
their uncertainties, we find the posterior distribution over a finite parameter
field representing the objects. To construct the prior distribution we use a
topological sensitivity analysis. We demonstrate the approach on the Bayesian
solution of 2D inverse problems in light and acoustic holography with synthetic
data [2, 3, 4, 5]. Statistical information on objects such as their center loca-
tion, diameter size, orientation, as well as material properties, are extracted by
sampling the posterior distribution. Assuming the number of objects known,
comparison of the results obtained by Markov Chain Monte Carlo sampling and
by sampling a Gaussian distribution found by linearization about the maximum
a posteriori estimate show reasonable agreement. The latter procedure has low
computational cost, which makes it an interesting tool for uncertainty studies
in 3D. However, MCMC sampling provides a more complete picture of the pos-
terior distribution and yields multi-modal posterior distributions for problems
with larger measurement noise. When the number of objects is unknown, we
devise a stochastic model selection framework.
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