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1. Summary

This is the first quarterly report for the research project, “Feasibility of Ground Penetrating
Radar for Use at MGP Sites.” During the past two and one half months, an extensive literary
survey was done to identify signal processing technique to be used for the project. The technique
of Diffraction Tomography is proposed to be used to do the post-processing after the data has been
collected using a ground penetrating radar.

Diffraction Tomography is a sophisticated signal processing technique which uses the
scattered field data to reconstruct the image of an object buried in an optically opaque medium.
This technique has been in use in the field of medical imaging for several years, and is now finding
applications in the fields of non-destructive evaluation and subsurface imaging.

In this report, the basic theory of Diffraction Tomography and the problem formulation for
this work are described in detail. An algorithm for the implementation of Diffraction Tomography
is outlined, and some basic theoretical results are presented.

In the next phase of the project, the Diffraction Tomography algorithm is proposed to be
implemented. Finite Difference Time Domain (FD-TD) code is being developed to simulate the
scattered fields from the object. The FD-TD technique is a numerical technique for solving for the
electric and magnetic field by formulating the Maxwell equations as coupled difference equations.
Any inhomogenities can be easily incorporated into the model. This technique would be used to do
the simulations and to generate the scattered field data to be used for Diffraction Tomography.



2. Introduction

This is the first quarterly report for “Feasibility of Ground Penetrating Radar for Use at
MGP Sites,” EPRI Agreement RP2879-27. This report covers the period from September 15,
1992 through December 31, 1992.

The objectives of the first phase of this project were to identify, through literature review,
ground penetrating radar (GPR) techniques capable detecting and imaging contaminates at
manufactured gas plants (MGP) and other leak sites. We have identified diffraction tomography,
an image processing technique, as the leading candidate to image spill sites. Diffraction
tomography is a post-processing technique that analyzes the radar data and generates a sub-surface
map.

We are preceding to develop a diffraction tomography computer code. This code requires
GPR data to image the spill site. To over come the lack of radar data, we are also modifying an
existing finite difference - time domain (FD-TD) electromagnetic computer code. The FD-TD
algorithm is a very powerful electromagnetic code which will simulate the radar data. We will use
FD-TD to generate the signals the radar collects at a spill site. With this code we will be able to
model any type of spill located at in any type of background material.

In the following section we outline the basic theory of diffraction tomography. We will
wait to the next report to outline the basic theory governing the finite difference - time domain
algorithm.














































































