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Summary

Introduction

The problems usually faced in the development of auto-
matic systems for MR and CT image analysis are briefly
discussed. Afterward, an approach based on the integrati-
on of artificial neural networks and computer vision tech-
niques which should be capable of overcoming the en-
countered difficulties is described. According to this ap-
proach, a system for the construction of 3D descriptions
of the organs as imaged by MR or CT slice sequences has
been developed. The architecture and preliminary results
of this system are reported.

Index terms: Computer vision — artificial neural net-
work — medical imaging — 3D representation

Zusammenfassung

Neuralnetzverfahren zum Verstindnis von MR- und CT-
Aufnahmen
Die gewohnlich bei der Entwicklung von automatisierten
Systemen der MR- und CT-Bildanalyse auftretenden Pro-
bleme werden kurz erortert. Es folgen kurze Beschreibun-
gen eines Verfahrens auf der Grundlage der Integration
von kiinstlichen Nervennetzen und von rechnergestiitzten
bildgebenden Methoden, mit deren Hilfe die genannten
Schwierigkeiten iiberwunden werden konnten. Nach die-
sem Ansatz wurde ein System zur Konstruktion riaumli-
cher Beschreibungen der mit MR- und CT-Aufnahmen
bildlich dargestellten Organe entwickelt. Auf den Aufbau
dieses Systems sowie die vorliufig erzielten Ergebnisse
wird in der vorliegenden Arbeit eingegangen.

Sachworte: Computerbild - Kiinstliches Nervennetz —
Bildgebung in der Medizin — Riaumliche Darstellung
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Magnetic Resonance (MR) and Computed Tomography
(CT) are among the most applied digital techniques in the
field of medical imaging. They produce a set of tomo-
grams representing sections of the body on a sequence of
parallel planes. According to the definition of Udupa (8),
the set of 3-D digital images is termed discrete 3-D scene,
and itis a 3-D array of items, called voxels, whose value re-
presents the local measure of a property of a tissue. Usual-
ly discrete 3-D scenes are analyzed in two dimensions, by
sequentially observing the set of tomograms on a screen.
In this way, only part of the three-dimensional informati-
on contained in the discrete 3-D scene can be recovered by
the observer and, furthermore, in qualitative terms only.
This is the basic reason why in the last few years some
computer vision systems have been developed to extract
and quantitatively process 3-D information from discrete
3-Dscenes (1, 5). The first aim of these systems is to build
a 3-D description of the scene that can be later used for au-
tomatic quantitative measurements and for displaying
purposes. However, the difficulties of the operations in-
volved in the fulfilment of such a goal have given rise to a
trade-off between quality of results and operator interac-
tion. Such systems are not widespread, mainly due to the-
se automation limits. The operations that most often re-
quire human interventions are the segmentation of the
scene and the interpolation among sections. Especially
the segmentation step requires particular care, since it is
heavily hampered by the image noise and by the variabi-
lity of anatomical structures.

The encouraging results obtained in the past few years
by artifical neural networks seem to indicate them as suit-
able tools for (6, 7) overcoming the above mentioned
drawbacks.

A neural network approach

The construction of a description of the imaged organs
implies, as a first step, the segmentation of the discrete 3-
D scene. The purpose of segmentation is to split the scene
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tremely useful in the presence of noisy, incomplete or in-
consistent data. The prototypal shape of an object is usu-
ally expressed in a reference system centered somewhere
on the object itself. Thus, the performances of a network
devoted to organ extraction, which utilizes this type of
knowledge, are very sensitive to translation. This prob-
lem can be overcome if the organs are always presented to
the network in the same relative position. It can be ob-
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The tomograms of the discrete 3-D scene are applied
sequentially to the inputs of the system. For each image
the AFMs give two outputs: a set of regions containing the
organs of interest (ROIs), and the position these regions
have in the original tomogram. The ROIs are obtained in

Fig. 1 System architecture
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