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Abstract The estimation of the wave velocity underground and synthetic aperture imaging are two of the key issues in
the research of ground penetrating radar (GPR). In this paper the image processing methods are introduced into the GPR
velocity estimation and synthetic aperture imaging based on the characteristic of the GPR image. A new GPR velocity
estimation method is proposed based on template matching and the fast synthetic aperture imaging method is proposed
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based on the image segmentation. The experimental result shows that the methods proposed are effective.
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Fig.2 The GPR image of PMN-2 Fig.3 After removing clutter
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Fig.7 Synthetic aperture imaging

70x35 with velocity estimated
= ;- 50 -y 50
}55 2 150 é § 150
= ER
s £ 250 5 £ 250
£5 £8
= g 350 Z E 350
[=% a v
25 450 R 450
10 30 50 70 90 10 30 50 70 90
pos (cm) pos (cm)
K8 HEIMG Ko Pridia ARG a R
G RE G (% 1 %)
Fig.8 After image segmentation Fig.9 After fast synthetic
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