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Stability and super-resolution of generalized spike
recovery

Dmitry Batenkov1

Department of Computer Science, Technion - Israel Institute of Technology, Haifa 32000,
Israel

Abstract

We consider the problem of recovering a linear combination of Dirac delta func-
tions and derivatives from a finite number of Fourier samples corrupted by noise.
This is a generalized version of the well-known spike recovery problem, which
is receiving much attention recently. We analyze the numerical conditioning of
this problem in two different settings depending on the order of magnitude of
the quantity Nη, where N is the number of Fourier samples and η is the min-
imal distance between the generalized spikes. In the “well-conditioned” regime
Nη � 1, we provide upper bounds for first-order perturbation of the solution
to the corresponding least-squares problem. In the near-colliding, or “super-
resolution” regime Nη → 0 with a single cluster, we propose a natural regu-
larization scheme based on decimating the samples – essentially increasing the
separation η – and demonstrate the effectiveness and near-optimality of this
scheme in practice.
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1. Introduction

In this work we consider the problem of reconstructing the locations ξj ∈ [−π, π]
and amplitudes c�,j ∈ R of a “generalized spike train”

f(x) =

K∑
j=1

�j−1∑
�=0

c�,jδ
(�)(x− ξj), (1)

Email address: batenkov@cs.technion.ac.il (Dmitry Batenkov)
1Current address: Department of Mathematics, Massachusetts Institute of Technology,

Cambridge, MA 02139, USA. email: batenkov@mit.edu

Preprint submitted to Elsevier October 5, 2016



Download English Version:

https://daneshyari.com/en/article/8898198

Download Persian Version:

https://daneshyari.com/article/8898198

Daneshyari.com

https://daneshyari.com/en/article/8898198
https://daneshyari.com/article/8898198
https://daneshyari.com

