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GPR has wider field of application such as detection of a buried pipe, monitoring of
groundwater, geological survey, landmine detection, lunar exploration and so on. Generally,
GPR consists of a radar transmitter-receiver, transmitting and receiving antennas and signal
processing software.

In this presentation, an optimization of the antenna is reported. Especially, Vivaldi antenna
is treated. Vivaldi antenna was first proposed by P.J.Gibson, on 1979, and has broadband
characteristic. So far, there is no quantitative index for a designing of an antenna conductor of
the Vivaldi antenna, so it is difficult to suppress undesirable reflection of a surface current
along an edge of the antenna conductor. In this paper, we utilize Finite Difference Time
Domain (FDTD) method to visualize the surface current along the antenna conductor, and
determine the shape of the antenna conductor to minimize the undesirable reflection of the
surface current. As a result, both of the antenna return loss and a time sidelobe level could be
suppressed compared to the conventional antennas. As for the new antipodal Vivaldi antenna,
the antenna size is 250mm by 200mm, the return coefficient (|S;,|) is below -8dB in a
frequency range of 0.5 — 6GHz and the time sidelobe level is 27dB lower than a main pulse.
Especially, the lower level of time sidelobe causes a higher quality of a radar image, so a
reliability of GPR system can be improved.



