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Abstract

Ground Penetrating Radar (GPR) has been proved to be an effective tool for
detecting and identifying subsurface objects due to its nondestructive detection, high
efficiency, low cost and high resolution. It is also a successful demonstration of
transient electromagnetic theory. In this paper, Finite-Difference Time-Domain (FDTD)
method for the numerical calculation is used to simulate the data in various conditions
for GPR imaging. The physical mechanism about transient EM interaction in
inhomogeneous soil can be understood more clearly, and the reflection data can be
extracted and analyzed more effectively. Traditional imaging methods are difficult to be
applied to rough surface and non-homogeneous underground medium. To solve the
above problems, this thesis introduces the imaging technology of reverse-time migration
and discusses the Finite-Difference Time-Domain reverse-time migration theory.
Simulation results are provided to demonstrate the performance of the proposed

imaging method.

Keywords: Ground Penetrating Radar (GPR),
Finite-Difference Time-Domain (FDTD) Method,

Finite-Difference Time-Domain Reverse-Time Migration
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T RAT LT 4 TE BOAGIH S PML AP HIB B A 2. EHA MR T
BT E R T8 TE Bk B R b

OE, OH.
& = e
a oy
OF
P (2.64)
o ox
oF, OE, 8H .
—_— = _yo —e
o By ot
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g,E cosp— I E,cosp=a(H,,+H,h,)
@ (2.67)
‘G-MX
HoH g —J Py H ., =aE cosp
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E:+l/2(i+%9.}.):exp{_ox(i+%J%:—i|E:-”2(i+%’jJ
1—exp[—ax(i+éjéi] (2.85)
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RIMEEGEFER T EE . SRR RSN EREESELEE,
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