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In most societies infrastructure is a high-value asset that requires secure and safe accessibility for all users.
Security and safety can be guaranteed up to a certain extent and monitoring the fate of these infrastructures is
important to allow emergency situations and the occurrence of damage to be detected in near real time. This can
be done by analyzing images of the state of the infrastructure in question. These images must be obtained in a
non-destrcutive way. Electromagnetic methods are among the most viable technologies for providing the required
information at sufficient level of detail and ground-penetrating radar is one of the best candidates to be part of
such a tool.

Current sensing technologies allow ground-penetrating radar antennas and radar equipment to acquire high-
quality, multi-offset, and multi-component data very fast. For such data I present a novel imaging technique that
requires the subsurface ground-penetrating radar reflection response of a layered lossless medium that can be used
on some of the mentioned infrastructures. Multi-component, multi-offset GPR data is necessary to decompose the
electromagnetic wavefield into upgoing and downgoing waves. In a layered medium plane wave decomposition
simplifies the imaging scheme and for each angle of incidence the subsurface image can be constructed without
additional knowledge of the subsurface properties. The subsurface image does not contain effects from multiple
reflections present in the data. The image is constructed in an iterative procedure that converges very fast allowing
for the development of a near real time processing and imaging tool. Depending on the available bandwidth a very
high-resolution image can be obtained at several times in a time-lapse monitoring set up or almost continuously
in a permanent monitoring system. I will show the theoretical basis for this scheme and illustrate it with some
numerical examples high-lighting the advantages and drawbacks of the method.
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