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über das Thema

On the accuracy of Prony-type methods for stable spike deconvolution
under sparsity constraints

Abstract

Sparse super-resolution (SR) is the problem of recovering the amplitudes/nodes of an im-
pulse train from a small number of frequency samples. SR is a nonlinear inverse problem
and has numerous applications in harmonic analysis and signal processing. Without mea-
surement noise, exact recovery was proved by Prony in 1795. However, in the presence
of noise, Prony’s Method (PM) is believed to be ill-conditioned. Recently, optimal theo-
retical recovery rates for the noisy SR were obtained by an ”oracle” algorithm. However,
the design of a concrete method which achieves the optimal rates has remained open.
In this talk we will show that PM achieves the optimal minmax rates for the noisy SR
and remains numerically stable even in finite-precision arithmetic.
Time-permitting, we will discuss a novel algorithm which combines PM with a recently
established decimation technique and numerically attains optimal parameter recovery.
Joint with D. Batenkov and N. Diab from the School of Mathematics at Tel Aviv Uni-
versity.
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