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Planar Log-Periodic Dipole Array Antenna Using Dragon Curve Fractal for Underground

Cavity Detection with Ground Penetrating Radar
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Abstract

This paper presents a planar log-periodic dipole array
(LPDA) antenna utilizing a dragon curve fractal design for
underground cavity detection via ground-penetrating radar
(GPR). The antenna structure is designed using a 4" iteration of
the dragon curve fractal to achieve size reduction and increase
the half-power beamwidth of the antenna, which has
dimensions of 265 x 240 x 1.6 mm?3. Measurement results show
that the antenna operates over a bandwidth of 350-750 MHz
(72.7%). The antenna exhibits directional radiation patterns with
a maximum gain of 7.24 dBi and a half-power beamwidth of 80
degrees in the XZ plane. Compared to conventional dipole array
antennas, the design achieves a 33% reduction in size.
Experimental results confirm that underground cavity detection
is achievable when the cavity size and depth exceed 30 cm,

with the most precise detection observed at a depth of 40 cm.
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