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Compressive sensing presents a new way of dealing with information retrieval and signal
processing. Instead of the fine sampled version of a signal, computing a full set of transform
coefficients (although most of them are negligible), it is possible to directly measure a compressed
representation of the signal thanks to the observation that most signals that arise in nature are
sparse with relatively few nonzero coefficients.
Compressive sensing exploits this sparsity allowing the information retrieval process (i.e., the
reconstruction of the original signal) from far fewer linear measurements than the size of the
signal. The task of recovering a sparse signal from relatively few measurements then becomes the
problem of finding the sparsest solution of a severely underdetermined linear system of
equations. Although NP‐hard, it can be solved by means of efficient algorithms in many useful
circumstances.
The discovery of the “compressive sensing” paradigm has led to the explosion of research
worldwide in applied mathematics, engineering, and computer science since its impact goes far
beyond compression and it applies whenever acquiring data is difficult, dangerous, or expensive.
Thus, it has been rapidly exploited in several and different ranges of practical electromagnetic
problems almost always leading to striking results that significantly advance the state‐of‐the‐art.
The objective of the short‐course is therefore to provide the attendees an overview of CS as well
as on its applications to electromagnetics and, more specifically, to inverse scattering. More in
detail, after reviewing basics and fundamentals of CS, the course will focus on state‐of‐the‐art and
mostly recently introduced CS‐based techniques and algorithms, discussing capabilities,
limitations, and perspectives in Inverse Scattering and Microwave Imaging. Applicative examples
including exercises and speeches regarding specific applications will corroborate the developed
concepts.
The Short Course includes 9 hours of classes spanning over 3 days.
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