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Abstract

Target bodies with different materials and fillers are embedded in the test model box, and radar
waveform is scanned and studied by GPR. This paper uses metal pipes and PVC pipes to observe the
difference in radar reflection waveforms: the reflected wave of metal pipes is stronger than that of
PVC pipes. When the detection target is under the metal pipe, it will be strongly interfered or even
unable to be detected. Therefore, it is recommended to avoid using metal materials when doing mod-
el tests to minimize signal interference and improve radar image quality. The results of water-filling
and gas-filled detection show that the relative dielectric constant is one of the key factors affecting
radar images. Model boxes of different sizes are used to simulate cavity diseases of different sizes, and
corresponding radar waveforms are analyzed. GprMax programming software is used to carry out
forward simulation of cavity diseases of different sizes on the road and analyze simulation diagrams.
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Figure 1. Physical model box
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Figure 2. Simulated cavity disease
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Figure 3. Line layout (Crosswise: X-axis, Lengthways: Y-axis)
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Figure 4. (a) SIR-3000 ground penetrating radar main engine; (b) 1600 M antenna
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Figure 5. Embedded cavity waveform
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Figure 6. (a) Model diagram with a cavity radius of 1 cm; (b) Forward simulation diagram with a cavity radius of 1 cm
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Figure 7. (a) Model diagram with a cavity radius of 12 cm; (b) Forward simulation diagram with a cavity radius of 12 cm
B 7. (a) =REFER 12 cm BIREE; (b) ZRFEHR 12 cm BIERZHIE
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Figure 8. (a) Model diagram with a cavity radius of 18 cm; (b) Forward simulation diagram with a cavity radius of 18 cm
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