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algorithm which embeds specific knowledge
shape of the left ventricle in the network.

Experiments
clinical echographic sequences are described. Four apical
each with a different rotation of the probe) have been
uired during a heartbeat from a set of seven normal subjects.
images have been utilized to set the various processing
ules and test their capabilities.

it

I. INTRODUCTION
HE CHANGES of the shape of the heart during the

models of the left ventricle (such as prolate ellipsoids [1]) de-
rived from the ventricle silhouette as imaged by conventional
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representation, and the automation level. As to acquisition
equipment, mechanical arms [8] and acoustic locating devices
[9] have been employed to record probe position. The use has
also been described of motor-driven rotating probes which
allow the automatic acquisition of image sequences [11], [12].
With regard to the utilized echo views, long-axis and/or short-
axis scans have usually been adopted [8]-[13], though the use
of different views has been proposed [14], [15].

Utilization of volumetric (or voxel-based) representations of
cardiac chambers is described in [11] and [12]. They are based
on the acquisition and interpolation of a large set of views. If
the typical spatial and temporal resolution of echo imaging
has to be kept, this usually imposes huge computational and
storage requirements. By using surface representations, these
problems can be dramatically reduced. Indeed, surface repre-
sentations of cardiac chambers are widely described [8]-[10],
[13]-[15]. Such representations are commonly built from the
2-D contours of the imaged chamber. Note that most of
them have been devoted to improving the assessment of heart
volume, rather than to recovering the shape of cardiac cavities.

As to the automation level, a major problem is presented
by the segmentation of heart chambers. It is worth noting
that, whatever 3-D representation is adopted, quantitative
assessment of functional parameters (such as volume) requires
the extraction of heart cavities.

The problem of heart chamber segmentation has been dealt
with in [8]-[11]. Actually, automatic contour detection of the
left ventricle from echo views has been addressed by many
authors and several approaches have been described [16]-[23].
However, serious problems have been encountered which are
related to the inconsistency of data produced by noise and by
the intrinsic variability of biological shapes. To overcome such
problems, a priori knowledge about the imaged structure has
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