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Abstract: 

Inverse problems arise when formulating and addressing many synthesis and sensing applications in modern 
electromagnetic engineering. Indeed, the objective of antenna design, microwave imaging, and radar remote 
sensing can be seen as that of retrieving a physical quantity (the shape of the radiating system, the dielectric 
profile of a device under test, the reflectivity of an area) starting from (either measured or “desired”) 
electromagnetic field data. Nevertheless, the solution of the well‐known theoretical features (including 
ill‐posedness, non‐uniqueness, ill‐conditioning, etc.) of electromagnetic inverse problems still represents a 
major challenge from the practical viewpoint. Indeed, developing and implementing robust, fast, effective, and 
general‐purpose techniques able to solve arbitrary electromagnetic inverse problem still represent a holy grail 
from the academic and industrial viewpoint. Accordingly, several ad‐hoc solutions (i.e., effective only for 
specific application domains) have been developed in the recent years. 

In this framework, one of the most important research frontiers is the development of inversion techniques 
which enable the exploitation of both the information coming from the electromagnetic data and of that 
which is provided by prior knowledge of the scenario, application, or device of interest. Indeed, exploiting 
a‐priori information to regularize the problem formulation is known to be a key asset to reduce the drawbacks 
of inversion processes (i.e., the its ill‐posedness). However, properly introducing prior knowledge within an 
inversion technique is an extremely complex task, and suitable solutions are available only for specific classes 
of scenarios (e.g., comprising sparseness regularization terms).The aim of this talk is to provide a broad review 
of the current trends and objectives in the development of innovative inversion methodologies and 
algorithms. Towards this end, after a review of the literature on the topic, different classes of methodologies 
aimed at combining prior and acquired information (possibly in an iterative fashion) will be discussed, and 
guidelines on how to apply the arising strategies to different domains will be provided, along with 
numerical/experimental results. The open challenges and future trends of the research in this area will be 
discussed as well. 
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