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Summary

Intelligent computerised systems can provide useful assistance to the physician in the rapid
identification of tissue abnormalities and accurate diagnosis in real-time. This paper reviews basic
issues in medical imaging and neural network-based systems for medical image interpretation. In the
framework of intelligent systems, a simple scheme that has been implemented is presented as an
example of the use of intelligent systems to discriminate between normal and cancerous regions in
colonoscopic images. Preliminary results indicate that this scheme is capable of high accuracy detection of
abnormalities within the image. It can also be successfully applied to different types of images, to detect

abnormalities that belong to different cancer types.
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Introduction

Intelligent systems, particularly those for medical
imaging, can be very helpful in medical diagnosis. In
most cases, the development of these systems leads
to valuable diagnostic tools that may assist physicians
in the identification of tumours, or malignancies, by
non-invasive or minimally-invasive imaging procedures
(e.g. CT, ultrasonography, endoscopy, confocal
microscopy, computed radiography and MRI). The
aim of such systems is to improve the expert’s ability
to identify abnormal (e.g. cancerous) regions in tissue,
while decreasing the need for aggressive intervention
and enhancing the capability to establish an accurate
diagnosis. Furthermore, with these techniques it is
possible to examine a large area, studying living tissue
in vivo, possibly at a distance [1]; thus the
shortcomings of biopsies, such as discomfort for the
patient, delay in diagnosis and limited number of
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tissue samples, are minimised. In this context, the
potentials of new imaging principles, such as
fluorescence imaging, or laser-scanning microscopy,
are very high.

The main clinical idea behind these developments
is early detection of malignant lesions, particularly in
stages where local endoscopic therapy is possible.
The need for more effective methods of early
detection, such as those using intelligent systems for
medical imaging, is obvious. Although advanced
technical developments in this field are in progress
and seem very promising, clinical results are still
pending, and more research is indispensable to
promote the technologies in question and clarify their
real potential for clinical use.

With the increasing importance of computer
technology for the healthcare environment, the use of
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Figure 1. Typical procedure for extracting textural
information.

Syndpses petween neurons |£0]. I 1act, daruicial
neurons are much simpler than biological neurons.
But, for the time being, it is far from clear how much
of this simplicity is justified because, as yet, we have
only poor understanding of neuronal functions in
complex biological networks.

Artificial neural networks (ANNs) provide an
alternative algorithmic model, which is biologically
motivated, to computing: the computation is
massively distributed and parallel and learning
replaces a priori program development, i.e. ANNs
develop their functionality based on training (sampled)
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