
Deterministic and Stochastic Inverse Scattering
Problems Using Fast Direct Solvers

Carlos Borges1, Leslie Greengard2, George Biros3, Adri-
anna Gillman3

1 University of Central Florida

2 Courant Institute of Mathematical Sciences – New York University and Flatiron Institute

3 Oden Institute for Computational Engineering and Sciences – University of Texas at Austin

4 Rice university

Inverse scattering problems arise in many areas of science and en-
gineering, including medical imaging, remote sensing, ocean acous-
tics, nondestructive testing, geophysics and radar. This talk will
focus specifically on the deterministic and stochastic inverse acous-
tic scattering medium problem in two dimensions. Several chal-
lenges arise in the solution of such problems, including nonlinearity,
ill-posedness, and computational cost. Addressing these challenges
with fast direct solvers and low-rank approximations of distant in-
teractions, this talk will present a fast, stable algorithm that can be
applied as a framework for the solution of both the discrete and the
stochastic inverse scattering problems. Given full-aperture far-field
measurements of the scattered field for multiple angles of incidence,
we use the Gauss-Newton method together with the recursive lin-
earization algorithm (RLA) to reconstruct a band-limited approxi-
mation of the domain solving a sequence of linear least-square prob-
lems of successively high frequencies using fast direct solvers.


