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Reconstruction of buried objects embedded in circular opaque structures
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This contribution deals with the ground penetrating radar imaging of targets embedded in a visually opaque
circular structure. The problem has practical relevance in civil engineering and archeological prospections, where
structures of interest such as columns or pillars may have to be inspected in non-invasive way in order to detect
the possible presence of anomalies (e.g. cracks, water infiltrations, and so on). In this framework, we investigate
the possibility to inspect the circular region of interest thanks to a radar system composed by two antennas that
are in contact with the structure and rotate simultaneously around it in order to illuminate and measure the field
scattered by buried objects from multiple directions. Two different measurement strategies are examined. The first
one is the multimonostatic configuration where the backscattered signal is collected by the transmitting antenna
itself, as it moves along the circular observation line. The second acquisition strategy is the multibistatic one,
with the transmitting and receiving antennas shifted by a constant angular offset of ninety degrees as they move
around the column. From the mathematical viewpoint, the imaging problem is formulated as a linear inverse
scattering one holding under Born approximation [1]. Furthermore, the Green’s function of a homogeneous
medium [2] is used to simplify the evaluation of the kernel of the integral equation. The inverse problem is then
solved via the Truncated Singular Value Decomposition algorithm [3] in order to obtain a regularized solution.
Tomographic reconstructions based on full-wave synthetic data generated by the Finite Difference Time Domain
code GPRmax2D [4] are shown to assess the effectiveness of the reconstruction process.
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