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ABSTRACT

A Study on the Detection of Lesions with
Spiculated Border in Digital Mammograms

using Multiresolution Analysis

Jo, Jeong-Jin
Dept. of Biomedical Engineering

The Graduate School

Yonsei University

X-ray mammography is currently the best technique in the screening and
diagnosis of breast cancer and it is proved to be useful for early detection
of breast cancer. Masses are one of the signs that has to be detected in
X-ray mammograms. But masses can be hard to detect because, due to the
projection, they are often partially covered by glandular tissue. Recent work
has shown that many of the tumors that are missed by radiologists can be
detected by a system that automatically detects masses. A computer aided
diagnosis(CAD) system that prompts suspicious regions can draw the
attention of the radiologist to a tumor they might otherwise overlook. In
this study, we implemented a method to detect lesions with spiculated

border using multiresolution analysis in mammograms. At first step, a

,52,



candidate for lesion area is segmented from the training grup by
multiresolution analysis and maximum likelihood segmentation. And 49
feature parameters extracted from segmented candidate for lesion areas,
after that, important features which are concerned with a lesion with
spiculated border are selected by logistic regression analysis. Finally, for the
test group, we separate lesion with spiculated border and normal tissue
using logistic discrimination made of selected features.

The performance of the classification for each analysis level was evaluated
by the curve of a free-response receiver operating characteristic (FROC). In
the training group, the number of FP(false positive) per image is 0.9 and 1
for level J and J-1 when TPF(true positive fraction) is 90%. The number of
FP per image is 1.5 and 1.6 for level ] and J-1 when TPF is 100%. For
the test group, when TPF is 90%, the achieved number of FP per image is
0.8 and 1 for leve ] and J-1. When TPF is 100%, that of FP per image is
1.3 for level ] and J-1. This result is superior to that of Cheng who
achieved the number of FP is 1.4 when TPF is 90% and that of FP is 2.1
when TPF is 100% at level ] for the test group.

Key words : X-ray mammography, Breast cancer, Lesions with spiculated

border, Multiresolution Analysis, Logistic regression analysis, FROC
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