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Introduction

In the last two decades the introduction of numerical methods has greatly changed
medical imaging. Thanks to these, new imaging techni es, such as CT, MR and Digital
Radiography, have become available in clinical routine. urthermore, processing of medical
images for the extraction of functional and morphological parameters has become feasible,
and many researchers have engaged themselves in developing ithms for a number of
appliatio:lu. U:fvonumlely. these methods, which are accurate - tl:'eeluble for simple tasks,
require a lengthy operator intervention when the complexity o processing objectives
increases. The reasons for this are the compiexity and the variability of the imaged biological
oy mdmep;mm?fsw o f clinicall ﬁuprocedum.such i

n our view the complete automation of clinically use uch as recogni-
tion, morphological analysis and decision-making, can be obtained with the introduction of
explicit knowledge driving the image anaivsis algorithms. This is achieved in a natural way
usm% the methods (svmbolic processing) and the data structures (symbolic representations
deve in the field of Computer Vision (CV). However, in our opinion, xmaﬁ-procesu:s
algori symbolic representations and svmbolic-reasoning methods should be integrat
with structures for sub-symbolic-knowledge representation, such as Neural Networks (NN),
which seem to be capable of managing the problems encountered in developing systems for
medical image understanding.

Computer Vision of Medical Images

The main idea of CV [1-4] is that images are not simply 2-D digital signals, i.e. gray
level arrays, but they are representations whic implicitly contain 3-D information about the
environment. The goal of LPV systems is 10 recover such information and to make it explicit
(i.e. directly accessible) by means of a symboiic description of shape and arosiu’ogl of the objects
in the scene. It is exactly this representation of the environment that lows high level tasks,
such as recognition or action planning, to be performed. \

In our opinion a correct CV approach to medical i Ing requires the differences
between the process of ‘natural’-image generation (light reflection) and that of medical
images (X-ray transmission, magnetic resonance, etc.) o be taken into account [5]. In fact,
due to these differences. not only standara CV methods (such as segmentation or texture
analysis) have to be modified or redeveioped. but also the computationai theory (i.e. the
intermediate scene-representations and their building strategies) has to be reformulated for
medical image understanding systems. As an example let us consider conventional radiological
images. Their generation process is the ditferential X-ray attenuation of biological tissues.
Although these images contain three-dimensional information, it stands to reason that the
refle surface idea, and thus most of the usuai shape-recovery techniques, cannot be used.

analysis of both the image formation process and the structure of the i ed world

(human body) can ailow the introduction in CV svstems of some assumptions about this world.

assumptions reveal themselves very useful in order to choose which representations to

construct and how to construct them. Since they represent an extremely general type of

knowiedge, little information is lost Dy shape-recovery processes driven by them. The non-in-
verubility of the process of image formation can theretore be overcome.

As an example let us consider an automated CV system we have developed for the
description of the bidimensional shape and position of coronary vessels from standard
radiographic images [6). (It can be considered an intermediate step towards systems capable
























