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I. Introduction 

In screening X-ray mammography two different views of both breasts – CC „head-to-toe” and 

MLO a lateral oblique view – are captured. In the four X-ray images some special signs of cancer 

(mainly microcalcifications and masses) are looked for. In computer aided cancer detection the first 

step is to analyse the individual images. However as breast cancer detection using X-ray 

mammography is an ill-defined problem, obtaining high hit rate while keeping the number of false 

positive detections low is extremely difficult. [1] To achieve better results we try to reassess 

calcification clusters found by preliminary algorithms on individual images by joint analysis of the 

the mammograms.  

There are two ways of joint analysis: the two views from the same breast and the similar views of 

the two different breasts can be analysed jointly. This paper proposes a simple new procedure for the 

joint analysis of one breast’s two views. The procedure is based upon the experiences of radiologists: 

masses and calcifications should emerge on both views, so if no matching is found the given object is 

almost surely a false positive hit.  

One of the major signs of cancer is microcalcification cluster. Microcalcifications have a higher X-

ray attenuation coefficient than the normal breast tissue therefore they appear as a group of small 

localized granular bright spots. (See Fig. 1) Calcification clusters do not have significantly different 

texture characteristics than the surrounding tissues, therefore no texture analysis is made, 

calcification clusters on the two views are only matched according to their position. To have a frame 

system of the breast to position within, we made a simple, "2.5 D" position system.  
 

   
Fig. 1.: Microcalcification 

cluster 

Fig 2.: Mask of the cluster Fig. 3.: Positioning system for 

positioning 

II. Assessment of Calcification Detection Algorithm’s Result 

The preliminary calcification detection algorithm developed in a combined CAD project of 

Budapest University of Technology and Economics and of Semmelweis Medical University 

produces Calcification Masks from suspicious regions (see Fig. 2.) [2]. To further refine the output 

of the preliminary algorithm a probability value is assigned to each cluster. This value represents the 

probability of the cluster to be a true positive (TP) hit. We want to develop a method which assigns 

low probability value to false positive hits (FP) and high values to TP clusters.  
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The probability value is determined by a neural network. 35 parameters are extracted from a 

cluster as an input vector to the neural network. These parameters include minimum, maximum and 

average distance between calcifications; min., max., avg. calcification intensity; intensity difference 

between calcifications and surrounding tissue ... The preliminary algorithm produced 48 TP clusters 

(radiologists marked the region as a calcificated region) and 862 FP ones. 60 clusters made up of 30 

TP and 30 FP clusters were used for teaching the net (10–20–1 neurons in the three layers) with early 

stop based on a test set having 10-10 TP-FP clusters. The net classifies FP hits to -1 and TP hits to 1. 

We can chose a threshold (like 0), and consider the remaining range (like 0-1) equally distributed to 

be the probability of being a TP hit. 

The results were validated on the remaining 8 TP clusters and 812 FP hits. All the TPs were kept 

by the net (assessed to be above 0) and 436 FP hits were dropped.  

These results look promising but as the number of TP cases are so low (more run of the 

preliminary algorithm will increase it in the future) these results need further analysis.  

III. Positioning System 

In X-ray mammography perfect 3-D reconstruction is impossible due to deformation. There exist 

some methods to reconstruct 3-D breast to certain extent, but these methods need additional 

informations (like the distance of the compression plates during X-ray screening), therefore our main 

aim was only to build a simple “2.5-D” positioning system. CC and MLO views are both two-

dimensional projections of the three dimensional object. Therefore a stripe will correspond to a 

region on the other image. (See Fig. 3.) 

For positioning in the breast three landmarks are named in the literature: the pectoral muscle, the 

nipple and the boundary of the breast. The position of the nipple is determined by laying a tangent on 

the breast border parallel with the pectoral muscle in MLO views, and parallel with the vertical axes 

in CC views. The pectoral muscle was gained by separating it from other edges in an edge map 

provided by Edgeflow algorithm [3]. The stripe corresponding to a region on the other view is 

established by measuring up the distances of the region's two boundary pixels – from the nipple 

perpendicular to the pectoral muscle – to the nipple of the other view (see Fig 3). 

The probability accompanied to a calcification cluster is modified with the area ratio of the stripe 

corresponding to it and of other calcification clusters found on the other view: p’=p-c1*(1-area_rat). 

Matching of calcification clusters was tested on 188 cases (376 pairs of mammographic images). 

At this time the probability assessment of the cluster was not according to the method described in 

Section II., but with a much simpler formula including calcification number and intensity 

information. The combination of the methods in Section II and III need further future analysis.  

During matching of the 188 cases (1/3 TP and 2/3 FP cases), 3.17% of true positive cases were 

lost (96.8% kept), while the original 0.8% of found normal cases increased to 12.4%.  

IV. Conclusion 

The first results show that using this approach (inspired by skilled radiologists) the number of 

false positive detections can be reduced significantly while the decrease of true positive hits is 

relatively small.  
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