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Introduction

In the last two decades medical imaging has greatly
changed owing to the introduction Jf numerical methods.
Thanks to them many new imaging techniques, like CAT,
NMR, Digital Radiography, were rendered available

in clinical routine. Furthermore, processing of medical
images for the extraction of functional and morphologi-
cal parameters useful in diagnosis was made possible
(1). Consequently, many researchers have engaged
themselves in developing such processing algorithms

for a wide variety of applications. For simple tasks
these methods are very accurate and reliable, but

as the difficulty increases, they become very complex
and, 1n many cases, unreliable. The reasons for these
problems lie in the complexity of the imaged biological
structures, their variability, and the typical presence
of structural and non-structural noise. Thus, to solve
difficult (and more interesting) problems, algorithms
usually contain some type of implicit (i.e. procedu-
rally embedded) anatomical knowledge driving its
action, or, more often, require the interaction with

a skilled operator.

It stands to reason that the only way to obtain s
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complete automation of clinically useful procedures,
like recognition, morphological analysis or decision-
making, is the explicit introduction, of additional
knowledge (2) (not only anatomical and pathological).
This is achieved in a natural way by using the algo-
rithms (symbolic processing) and the data structures
(sym?olic descriptions) developed in the field of
Artificial Intellicenge (AI), and in particular in
Computer Vision (CV). :

In the CV approach, the main idea is that images

are not 2-D digital signals simply, i.e. gray level
arrays, but are representations which hold, implici-
tely, 3-D information about the invironment (3).

The goal of artificial vision systems is to recover
such an information and to make it explicit (i.e.
direclty accessible) through a symbolic description

of shape and position of the objects in the scene.

It is exactly this representation of the invironment
that allows high level tasks, like recognition, action
planning: etc, to be performed.

Even though the physical processes involved in medical
imaging are very different from the processes (mainly,
light reflection) producing natural images, 3-D infor-
mation 1s certainly present in medical images 1in
general, and in the projective images in particular

As a consequence, a new and probably most correct

way of processing this type of images is the application

of the philosophy and techniques of CV.
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In section II the most consolidate theory about artificial
vision of natural scenes, Marr's computational approach
to vision (4), will be briefly examined. Then (section
I11) the adaptation of this theory to medical imaging

will be discussed.

The Computational approach to vision

The function of any (biological or artificial) visual
systgm is to give information about the environment,
thus; according to Marr, it can be thought as an
information-processing system. It is clear that both
to completely understand and to project such complex
systems one has to analyze them at three different
levels of explanation. The highest level is the computa-
tional theory, which defines the objectives (wath

must be done), the motivations (why such a goal in
adequate) and the global strategies (what are the

main steps) of the system. The second level, the
algorithm and representation level, defines the input
and output representations for the various processes
and the methods to perform the input/output trasforma-
tions. Finally, the hardware level explains the opera-
ting principles of the physical devices (transistors,
neurons, etc) implementing the aforementioned repre-
sentations and algorithms.

According to Marr, vision is a task so complex that

it must be divided into a series of modules. Each
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tational theory strategies, and the project of the
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