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Evaluating and assessing the internal structure of tree-trunks is of great importance both for industrial as well as
environmental purposes [1]. Non-destructive geophysical techniques with minimum intrusion can assist on tree
monitoring by providing fast and cheap tools for assessing the internal structure of tree trunks. In the current work
we evaluate the capabilities of ground penetrating radar (GPR) on locating tree-decays in different stages and in
different tree types.
GPR has been widely applied to smooth surfaces that can be sufficiently approximated as half-spaces. In that
context, interpretation approaches like hyperbola detection make the assumption that the targets of interest are
buried inside a dielectric half-space. Nonetheless, the shape of the tree trunks is rather stochastic and the only
valid and safe assumption that can be made is that the shape of the tree is a closed curve with arbitrary shape.
Due to that, the reflection patterns arising from decays inside the tree deviate from the traditional hyperbolic
features that often occur in typical GPR surveys. Under these conditions and without the usage of tomographic
approaches a reliable interpretation is difficult to be made. Tomographic approaches are time-consuming with
high computational demands that often applied to bespoke custom-made antenna systems that the end-user has no
access to.
Our work tries to overcome these issues by suggesting a universal “hyperbola” fitting scheme that can be applied
in any arbitrary given shape. Prior to the “hyperbola” fitting, a singular value decomposition (SVD) [2] is applied
in an effort to decrease the ringing noise and the unwanted clutter. The validity of our method is tested through
numerical and lab experiments. The minimum computational requirements of the proposed method combined
with the fact that can be coupled with any commercial antenna, makes our approach commercially appealing for
large scale applications.
Results presented in this abstract are part of a major research project that the authors have undertaken for the last
two years.

Acknowledgments
The authors would like to express their sincere thanks and gratitude to the following trusts, charities, organisations
and individuals for their generosity in supporting this project: Lord Faringdon Charitable Trust, The Schroder
Foundation, Cazenove Charitable Trust, Ernest Cook Trust, Sir Henry Keswick, Ian Bond, P. F. Charitable Trust,
Prospect Investment Management Limited, The Adrian Swire Charitable Trust, The John Swire 1989 Charitable
Trust, The Sackler Trust, The Tanlaw Foundation, and The Wyfold Charitable Trust.
This paper is dedicated to the memory of our colleague and friend Jonathan West, one of the original supporter of
this research project.

References
[1] A. Alani, L. B. Ciampoli, F. Tosti, M. G. Brancadoro, D. Pirrone, A. Benedetto, “Health Monitoring of a
Matured Tree Using Ground Penetrating Radar – Investigation of Tree Root System and Soil Interaction”, IMEKO
International Conference on Metrology for Archaeology and Cultural Heritage, Lecce, Italy, Octomber 23, 2017.
[2] I. Giannakis, S. Xu, P. Aubry, A. Yarovoy and J. Sala, "Signal processing for landmine detection using ground
penetrating radar," 2016 IEEE International Geoscience and Remote Sensing Symposium (IGARSS), Beijing,
2016, pp. 7442-7445.


