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Research objectives

In most of the technical literature on radar systems, targets are modelled as points, i.e., as objects generating a single echo in response to the radio signal radiated by the radar transmitter. However, in several applications, targets are extended and, if the employed radar is equipped with an antenna array (e.g., a colocated MIMO radar is used), a two-dimensional or three-dimensional image, consisting in a point cloud, is generated for each extended target. In such cases, detecting and tracking the movements of point clouds represents a difficult and computationally intensive task. Therefore, there is a strong interest in the development of simplified methods.
The proposed research activity aims at devising new methods for detecting and tracking the small movements of extended objects through a colocated MIMO radar system.
Proposed research activity
This research activity concerns the development of signal processing techniques for detecting and tracking the small movements of extended targets by means of a colocated MIMO radar system. This involves the study of computationally efficient methods for generating radar images of extended targets (each represented as a point cloud) and for estimating the Doppler frequency of its points. The accuracy of the devised methods will be assessed in two different applications. The first application concerns the use of radar systems to detect and track the small movements of a human chest; this allows to detect and assess vital signs of human beings. The second application, instead, concerns the structural monitoring of buildings and bridges. In the last case, the use of multiple-input and multiple-output synthetic aperture radar (MIMO-SAR) imaging techniques will be investigated. 
Supporting research projects (and Department) – All the research activities will be accomplished at the Department of Engineering “Enzo Ferrari” (Modena, Italy)
Possible connections with research groups, companies, universities.
Public hospital of Modena (Policlinico di Modena)
 (*) optional

(**) optional/to be completed on the second year 
