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Abstract 

 

In the recent years, the Compressive Sensing paradigm [1] has emerged in the field of 

Electromagnetics (EM) as one of the most interesting and powerful set of approaches 

for effectively addressing sparsely-formulated problems arising in several applicative 

areas, including array design, antenna diagnosis, direction-of-arrival (DoA) estimation, 

and remote sensing [2]-[11]. Indeed, CS retrieval algorithms have demonstrated a 

significant advantage over state-of-the-art methodologies in terms of accuracy, speed, 

robustness to noise, and flexibility whenever the problem of interest can be formulated 

as (a) linear and (b) sparse with respect to its unknowns [1]-[11]. Unfortunately, their 

use in EM applicative scenarios and specifically Radar System design must be carefully 

addressed both from the practical and from the theoretical viewpoint. As a matter of 

fact, common assumptions that guarantee the convergence of widely adopted l1-based 

solvers, such as the Restricted Isometry property, cannot be easily verified in most EM 

problems, contrary to what happens in traditional signal processing applications of CS. 

Accordingly, suitable re-formulations of the problems, often within a probabilistic 

framework, and solution strategies (e.g., belonging to the “Bayesian CS” [BCS] category) 

can be adopted in order to properly address design/inversion problems arising in Radar 

Systems and Applications. 

Within such a framework, this contribution will be aimed at reviewing some recent 

advances carried out at the ELEDIA Research Center in the field of BCS as applied to the 

solution of state-of-the-art Radar System problems, as well as at providing some useful 

hints for the exploitation of such techniques in emerging Radar Applications. Such a 

review will contribute to the Meeting by illustrating the applicative scenarios in which 

CS techniques, and specifically their Bayesian formulation, can be effectively used and 

what are the advantages and drawbacks of such stochastic CS approaches with respect 

to traditional compressive sensing retrieval algorithms in terms of acquired information, 

flexibility, and range of applicability. The contribution will also include the discussion of 

recent industrial applications developed in the ELEDIA Research Center of the BCS 

strategies in the framework of Radar System, and will envisage some potential future 

applicative area of these techniques. 
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