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Abstract

The sensing matrix of a compressive system impacts the stability of the associated sparse recovery
problem. In this paper, we study the sensing matrix of the modulated wideband converter, a recently pro-
posed system for sub-Nyquist sampling of analog sparse signals. Attempting to quantify the conditioning
of the converter sensing matrix with existing approaches leads to unreasonable rate requirements, due
to the relatively small size of this matrix. We propose a new conditioning criterion, named the expected
restricted isometry property, and derive theoretical guarantees for the converter to satisfy this property.
We then show that applying these conditions to popular binary sequences, such as maximal codes or

Gold codes, leads to practical rate requirements.

I. INTRODUCTION

Signal dimensions in today’s applications are growing faster than technology capabilities. The Nyquist
rate of analog wideband signals, for example, already exceeds the conversion rate of existing devices. The
modulated wideband converter (MWC) is a recent sub-Nyquist sampling system which exploits frequency
sparsity to reduce the conversion rate [1]. Figure 1 depicts a block diagram of the converter, which is
further described in Section II. The key idea underlying the MWC is that if the signal is periodically-
modulated prior to sampling, then the sampling rate can be substantially reduced with respect to the

Nyquist rate. The MWC consists of simple mixers and lowpass filters which are easy to implement.

This work was supported in part by the Israel Science Foundation under Grant no. 1081/07 and by the European Commission
in the framework of the FP7 Network of Excellence in Wireless COMmunications NEWCOM-++ (contract no. 216715). This
work has been submitted to the IEEE for possible publication. Copyright may be transferred without notice, after which this
version may no longer be accessible.

The authors are with the Technion — Israel Institute of Technology, Haifa Israel. Email: moshiko@tx.technion.ac.il, yon-

ina@ee.technion.ac.il.


lesley
Text Box
CCIT REPORT #736                     July 2009


