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'like ourselves. I replied; and they see only their own shadows.

or the sh~dows of one another. which the fire throws on the oppo

site wall of the cave"

Plato (The Republic)
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INTRODUCTION

Image processing covers a wide range of problems, from edge/line
detection to pattern recognition and reconstruction. Its areas of
application include medical diagnosis, cartography, character
recognition, robot vision and telecommunications. The methods used
in these areas are similarly diverse.

A common thread which binds all these problems tagether is the
fundamental need for the execution of one or more filtering ope
rations. The design of filter algorithms that perform a specified
task is therefore central to a majority of image processing appli
cations. This dissertation illustrates this commonality.

The first three papers deal with the problems of reconstruction
from projections. They describe the development of a new tomogra
phic method designated Ectomography. This method is novel in that
it allows reconstruction of an arbitrarily thick layer of an ob
ject using limited viewing angle.

The last three papers cancern the estimatian of local image pro
perties, such as orientation and frequency, and the use of these
methods in application algorithms. The concept of two-dimensional
quadrature filters is introduced and serves as a basis for obtain-

;

ing phase independent local estimates. Such estimates of orienta-
tion and local variance allow for an extension of the classical
Wiener filter, which is shown to be effective in image enhancement
and image coding.




















