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Abstract 
Deep ground penetrating radar (GPR) lends itself to many applications world wide, 
including both military and civilian applications.  Different ground penetrating radar 
applications all share a common goal, to detect and identify targets beneath the Earth’s 
surface.  Specific military applications may include mine detection, underground bunker 
detection, and under ground weapon detection.  Civilian applications may range from 
detecting buried pipes, underground water wells, and buried cables to an abundance of 
geological information.  The benefits of a GPR system have the potential to enable one 
to see hundreds of feet into the Earth’s surface, using a wide bandwidth frequency 
modulated, continuous wave transmission signal.  With the added resolution gained 
through the incorporation of Synthetic Aperture Radar (SAR) processing, a detailed 
image of what lies beneath the Earth’s surface can be obtained.  The ability to resolve 
targets hundreds of feet under the Earth’s surface relies on the propagation of the 
electromagnetic (EM) wave that is radiated by the system. 
 The complexity of the deep ground penetrating radar system presents the need 
for theoretical models to describe the radar system.  The theoretical models developed 
must include key deep ground penetrating radar components to accurately portray the 
actual system.  The theoretical models must also include natural phenomena that occur 
in physics and nature.  The complexity of describing natural phenomena increases 
when dealing with underground phenomenology.  This increase in complexity is directly 
correlated to the effects that the ground has on electromagnetic radiation, such as path 
attenuation and the frequency fluctuations. 
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