
Author’s Accepted Manuscript

Computational Complexity Reduction in
Nonuniform Compressed Sensing by Multi-Coset
Emulation

Ruben Grigoryan, Tobias Lindstrøm Jensen,
Torben Larsen

PII: S0165-1684(16)30027-5
DOI: http://dx.doi.org/10.1016/j.sigpro.2016.04.004
Reference: SIGPRO6111

To appear in: Signal Processing

Received date: 28 June 2014
Revised date: 29 March 2016
Accepted date: 12 April 2016

Cite this article as: Ruben Grigoryan, Tobias Lindstrøm Jensen and Torben
Larsen, Computational Complexity Reduction in Nonuniform Compressed
Sensing by Multi-Coset Emulation, Signal Processing,
http://dx.doi.org/10.1016/j.sigpro.2016.04.004

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/sigpro

http://www.elsevier.com/locate/sigpro
http://dx.doi.org/10.1016/j.sigpro.2016.04.004
http://dx.doi.org/10.1016/j.sigpro.2016.04.004


1

Computational Complexity Reduction in Nonuniform
Compressed Sensing by Multi-Coset Emulation

Ruben Grigoryan∗

Department of Electronic Systems, Aalborg University, Denmark

Tobias Lindstrøm Jensen

Department of Electronic Systems, Aalborg University, Denmark

Torben Larsen

Department of Electronic Systems, Aalborg University, Denmark

Abstract

Single-channel Nonuniform Sampling (SNS) is a Compressed Sensing (CS) approach that
allows sub-Nyquist sampling of frequency sparse signals. The relatively simple architec-
ture, comprising one wide-band sampling channel, makes it an attractive solution for
applications such as signal analyzers and telecommunications. However, a high compu-
tational cost of the SNS signal reconstruction is an obstacle for real-time applications.
This paper proposes to emulate Multi-Coset Sampling (MCS) in SNS acquisition as a
means to decrease the computational costs. Such an emulation introduces performance–
complexity tradeoffs due to the difference of the SNS and MCS models. We investigate
these tradeoffs with numerical simulations and theoretical assessments of the reconstruc-
tion complexity in multi-band signal scenarios. These scenarios include different numbers,
different widths and positions of the frequency bands and different levels of noise in the
signals. For the SNS reconstruction, we consider the accelerated iterative hard thresh-
olding algorithm; for the MCS reconstruction, the multiple signal classification and focal
underdetermined system solver algorithms are used. The proposed emulation reduces the
computational complexity up to several orders of magnitude. For one of the scenarios,
the reconstruction quality slightly decreases. For the other scenarios, the reconstruction
quality is either preserved or improved.

Keywords: Compressed sensing, computational complexity, multi-coset sampling,
nonuniform sampling.

1SNS – single-channel sonuniform sampling, MCS – multi-coset sampling, SRR – support reconstruc-
tion ratio.
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