Geophysical Research Abstracts
Vol. 21, EGU2019-11739-1, 2019

EGU General Assembly 2019 EG U
© Author(s) 2019. CC Attribution 4.0 license.

The study on multi-frequency GPR data fusion

Wenda Bi, Yonghui Zhao, and Ruiqing Shen
Tongji University, School of Ocean & Earth Sciences, Shanghai, China (zhaoyh @tongji.edu.cn)

Ground-penetrating radar (GPR) is a geophysical method using high-frequency electromagnetic waves to detect
and locate the subsurface objects and interfaces. It can get high resolution but shallow propagation depth with
higher centre frequency, while low resolution but deeper depth with lower centre frequency. It’s hard to simultane-
ously take into account the detection depth and resolution due to the only one centre frequency of a GPR antenna
generally. Multi-frequency GPR data fusion is proposed here to try to solve this problem. Firstly, registration of
spatial information of GPR forward simulation data of three main frequencies is established. Then, data fusion
process is carried out respectively by using four different algorithms: time-domain fusion without weight, time-
domain fusion with weight, frequency-domain fusion without weight and frequency-domain fusion with weight.
The fusion effect is qualitatively and quantitatively evaluated and compared with the two factors: information en-
tropy and four-point mean gradient. The results of multi-frequency data fusion show that the fuse profile not only
retains the high resolution capability of the high-frequency antenna in the shallow part, but also reflects the ad-
vantage of the large propagation depth of the low-frequency antenna, and realizes the complementary advantages
of the high and low frequencies antenna. Also, the real field GPR data is handled by the proposed data fusion
methods, and it definitely makes the GPR image clearer and more subsurface information included.



