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Abstract

With the increasing development of urban underground space resources and the frequent occur-
rence of urban road disasters such as uneven settlement of the ground, the main reason for road
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collapse is the existence of cavity diseases in the roadbed, so the effective detection of under-
ground cavities is particularly important. Ground penetrating radar (GPR) is a relatively mature
device for nondestructive testing of roadbed at present. However, the collected GPR images are
not directly imaged and largely depend on the experience level of data processing personnel,
making data interpretation time-consuming and prone to increased errors. In this paper, aiming
at the detection of voids in roadbed, two and three dimensional ground penetrating radars are
described and compared, and a non-destructive detection technology based on three-dimensional
ground penetrating radars and multiple methods is proposed. This technology can process image
data collected by ground penetrating radar through multiple methods such as deep learning, ma-
chine learning, and attention fusion to achieve accurate recognition of roadbed voids, thereby
forming an accurate, reliable, and efficient roadbed health detection technology.
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Table 1. Performance parameters of ground penetrating radar under various antennas
1 BEMRETHRMWE LIRS

Rk A G /N RST FRIR R IR
ey ey A HFEE/m (FE)/m (¥E3H)/m
>1.5 GHz <0.01 <0.8 <0.5
=
900 MHz 0.01 0.5~15 0.5~1.0
B R 28 600 MHz 0.04 2.0~3.0 1.0~15
AT 400 MHz 0.05 3.0~4.0 1.5~3.0
200 MHz 0.1 4.0~8.0 2.0~4.0
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Figure 1. Ground penetrating radar profile
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Figure 2. Schematic diagram of ground penetrating radar measurement method (Suo Mingkang, 2021)
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Figure 3. Schematic diagram of CNN network structure
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Figure 4. Forward simulation flow chart
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