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( Influence of lossy ground on impulse propagation in time domain for
impulse ground penetrating radar )
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Abstract

In this paper, influence of lossy ground and gap variation between lossy ground and UWB antenna on impulse
propagation in time domain for impulse ground penetrating radar (GPR) is numerically and experimentally investigated. For
this study, a novel planar UWB fat dipole antenna is developed. First, influence of lossy ground and gap variation between
lossy ground and UWB antenna is simulated. For verification, a test field of sand and wet clay soil is built and using the
developed dipole antenna, transmission behavior is investigated at the test field With an aid of IDFT (inverse discrete
Fourier transform), time domain impulse response for transmission coefficient measured and sirmiated in frequency domain
is obtained. Measurement and simulation show that the frequency of maximum transmission coefficient and transmission
coefficient are increased with higher dielectric constant and larger gap distance. In time domain, it is shown that for
higher dielectric constant, the amplitude of the received signal in time domain is higher and reflected signals are seriously
modified. Also, it is found that variation of gap between antenna and ground surface makes timing of pesk value changed.

Keywords : impulse ground penetrating radar (GPR), fat dipole antenna, impulse propagation ‘
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Fig. 2. Planar UWB fat dipole antenna.
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