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Numerical Analysis of the Ground Penetrating Radar's Return Signal
for Mine Detection at Various Frequencies and Soil Conditions
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Abstract

Return signals of a ground penetrating radar(GPR) for mine detection at various frequencies and soil moisture con-
tents are analyzed in this paper. We first compute the dielectric constant, conductivity and attenuation loss based on
clay loam which is Korea standard soil. The mine-detection images of GPR at various frequencies are also obtained
using the finite-difference time-domain(FDTD) technique. Then, the signal-to-clutter ratio(SCR) and received power of
the radar are studied. It is shown that the variable frequency channels are suitable for a GPR to detect landmines at
various soil conditions.
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Fig. 1. Relative dielectric constants of the clay loam at
various soil moisture contents.
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Fig. 2. Conductivities of the clay loam at various vo-
lumetric soil moisture contents.
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Fig. 4. Simulation configuration of FDTD for the land-
mine detection.

f,=1.0GHz f,=2.0GH: f,=3.0GH:

06 04 02 0 02 04 0606 04 02 0 02 04 06 -06 04 02 0 02 04 06
Keaba () ais Xaies (m)
£, =25M3.0=00039 £ =2581.0=00089 £ =26077. 0=00163

8 5. FDTD Al&d oA A3
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Fig. 6. Signal to clutter ratio under soil conditions.
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Fig. 7. Radar received power at various frequencies
and soil moisture contents.
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