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Introduction

Computer Aided Detection (CAD) systems always demand better
performances, both in terms of sensitivity—sensibility trade off and in
terms of computational time. In order to improve the performances
of our CAD system 1], we present a powerful algorithm that performs
an intra—breast segmentation. Starting from a digital mammogram
and using a combination of different techniques—such as downsam-
pling, filtering, thresholding and morphological operators—the pro-
posed algorithm produces a binary map showing the locations of the
breast with the highest probability of containing a suspect mass. In
this way, looking for masses only in these relatively small locations,
it is possible both to reduce the CAD’s computational time and to
improve its sensibility, while maintaining almost the same sensitivity.

Materials

The set of 317 digital mammograms used to test our intra—breast seg-
mentation algorithm is gathered from both the hospitals Stadspital
Triemli, Zurich, Switzerland and Ospedale Maggiore, Bologna, Italy.
Typical image dimensions are 2048 x 2816 pixels at 12 bits of gray
level resolution. Standard Pentium 4 at 1.6 GHz are used to evaluate
the performances of our algorithm.

Methods

The main purpose of our algorithm is to exclude the inner breast
regions which do not surely contain masses. In Fig. 1 the flow—chart
of our intra—breast segmentation algorithm is shown.
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FIGURE 1. Flow—chart of the intra—breast segmentation algo-
rithm developed.

Fig. 2 shows a digital mammogram after each step of our intra—breast

segmentation algorithm.
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We perform the
convolution of the
original
mammogram with a
3 x 3 Gaussian
low—pass filter in
order to reduce the
dimensions down to
25% and to smooth
noise imperfections.
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We perform the
convolution of the
downsampled
mamimogram with a
High Boost filter 2]
in order to put in
evidence its features.
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We apply a
threshold to the
high—pass filtered
mamimogram 1in

order to have a
binary version of the
maminogram.
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We apply a
combination of
morfological
operators in order to
deal with the high
fragmentation of the
searching regions
resulting after the
thresholding.

FIGURE 2: Intra—breast segmentation algorithm applied to a dig-
ital mammogram.
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Results

Experimental trials performed on our database showed that our algo-
rithm is able to sensibly reduce the intra—breast searching area down to
6%, thus reducing the computational times from 360 s down to 10 s per
image. Furthermore, it is able to improve the algorithm’s sensibility
from 4.20 False Positives (FP) per image up to 3.60, while maintaining
almost the same sensitivity. Tab. 1 shows the results obtained.

Without segmentation| 100 360 100
With segmentation 6 10 98.9

TABLE 1: Results.
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