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Inverse scattering is a subject of great interest in diagnostic problems, which are in their turn of interest for
many applicative problems as investigation of cultural heritage, characterization of foundations or subservices,
identification of unexploded ordnances and so on [1-4]. In particular, GPR data are usually focused by means
of migration algorithms, essentially based on a linear approximation of the scattering phenomenon. Migration
algorithms are popular because they are computationally efficient and do not require the inversion of a matrix,
neither the calculation of the elements of a matrix. In fact, they are essentially based on the adjoint of the
linearised scattering operator, which allows in the end to write the inversion formula as a suitably weighted
integral of the data [5]. In particular, this makes a migration algorithm more suitable than a linear microwave
tomography inversion algorithm for the reconstruction of an electrically large investigation domain. However, this
computational challenge can be overcome by making use of investigation domains joined side by side, as proposed
e.g. in ref. [3]. This allows to apply a microwave tomography algorithm even to large investigation domains.
However, the joining side by side of sequential investigation domains introduces a problem of limited (and
asymmetric) maximum view angle with regard to the targets occurring close to the edges between two adjacent
domains, or possibly crossing these edges. The shifting zoom is a method that allows to overcome this difficulty
by means of overlapped investigation and observation domains [6-7]. It requires more sequential inversion with
respect to adjacent investigation domains, but the really required extra-time is minimal because the matrix to be
inverted is calculated ones and for all, as well as its singular value decomposition: what is repeated more time is
only a fast matrix-vector multiplication.
References
[1] M. Pieraccini, L. Noferini, D. Mecatti, C. Atzeni, R. Persico, F. Soldovieri, Advanced Processing Techniques for Step-frequency Continuous-Wave Penetrating Radar: the Case Study of “Palazzo Vecchio” Walls
(Firenze, Italy), Research on Nondestructive Evaluation, vol. 17, pp. 71-83, 2006.
[2] N. Masini, R. Persico, E. Rizzo, A. Calia, M. T. Giannotta, G. Quarta, A. Pagliuca, “Integrated Techniques
for Analysis and Monitoring of Historical Monuments: the case of S.Giovanni al Sepolcro in Brindisi (Southern
Italy).” Near Surface Geophysics, vol. 8 (5), pp. 423-432, 2010.
[3] E. Pettinelli, A. Di Matteo, E. Mattei, L. Crocco, F. Soldovieri, J. D. Redman, and A. P. Annan, "GPR response
from buried pipes: Measurement on field site and tomographic reconstructions", IEEE Transactions on Geoscience
and Remote Sensing, vol. 47, n. 8, 2639-2645, Aug. 2009.
[4] O. Lopera, E. C. Slob, N. Milisavljevic and S. Lambot, “Filtering soil surface and antenna effects from
GPR data to enhance landmine detection”, IEEE Transactions on Geoscience and Remote Sensing, vol. 45, n. 3,
pp.707-717, 2007.
[5] R. Persico, “Introduction to Ground Penetrating Radar: Inverse Scattering and Data Processing”. Wiley, 2014.
[6] R. Persico, J. Sala, “The problem of the investigation domain subdivision in 2D linear inversions for
large scale GPR data”, IEEE Geoscience and Remote Sensing Letters, vol. 11, n. 7, pp. 1215-1219, doi
10.1109/LGRS.2013.2290008, July 2014.
[7] R. Persico, F. Soldovieri, S. Lambot, Shifting zoom in 2D linear inversions performed on GPR data gathered
along an electrically large investigation domain, Proc. 16th International Conference on Ground Penetrating Radar
GPR2016, Honk-Kong, June 13-16, 2016

