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Design of a Loaded Dual-band (300 MHz/1 GHz) Antenna
for Vehicular UWB GPR Application

GUO Chen',ZHANG An-xue?,LIU Ce!

(1.School of Information Engineering, Chang’an University, Xi’an 710064, China;2. Institute of Microwave
Engineering and Optical Information Technology, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To meet the demand of nondestructive exploration for high-speed railway, which requires outstanding
depth in low frequency and resolution in high frequency, a dual-band (300 MHz and 1 GHz) exponential Trans-
verse Electric and Magnetic (TEM) horn antenna is designed based on theoretical calculation and numerical simu-
lation in this paper. End-loading and arm profiling are utilized in the proposed antenna design for conducting the
dual-band performance. Simulation and experiment results show that the antenna works both in 360 MHz and
1 020 MHz with bandwidths of 110 MHz and 260 MHz respectively, which exceeds the ultra-wide band(UWB) re-
quirement of 20% relative bandwidth. The proposed antenna also has the advantages in signal fidelity and low
ringing, which fully meets the design requirements. Furthermore, the proposed dual-band UWB antenna system
has more potential advantages in engineering application field because of the low cost of the entire radar system.
Key words: ground penetrating radar (GPR) antenna; railway substructure detection; TEM hom; dual-band;
end-loaded; UWB
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Fig.1 Antenna structure
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