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On enhancing medical diagnosis using image processing and analysis
The subject of the current paper is related to medical image processing, specifically to mammography image processing and analysis. Breast cancer is nowadays one of the biggest unsolved issues in medical digital imaging, due to the high occurence rates, on one hand, and to the severe final-stage development combined with the limited succes rate of it’s treatment, on the other hand. Despite the intense growth of the research activity in this domain over the last ten years, which aims at finding some very efficient early-warning systems, this issue is far from being solved. The main goal of this thesis is investigating and implementing useful image enhancement algorithms, as well as automated high-accuracy tumor detection methods.
Two contrast enhancement methods have been implemented, in the case of mammography images: one involves applying a Top-Hat transform and the other one is a more complex logarithmic-space  based contrast stretching algorithm. These two methods have proven their efficiency, even for more difficult cases, such as high-density tissue areas. 
This paper also adresses the problem of detection lesions in mammographies, which comprises a study for  micro-calcifications detection and segmentation of masses. Several contributions have been brought, using non-linear filtering methods – applying a Difference of Gaussians filter, as well as a more complex method of adaptive detection of micro-calcifications, by means of  region growing with variable tolerance level. Some post-processing steps have, also, been implemented, in order to obtain more refined results. The methods have been evaluated in terms of detection rate and false positive rate, having good overall performance.
The second main target of this thesis is the detection of masses – hyper-dense structures, whose detection is one of the main problems in mammography analysis nowadays. From the number of input images point of view, two classes of methods have been implemented:  one using single images and the other involving the use of two mediolateral projections (this is what expert radiologists use for diagnosis). Methods using the difference between Top-Hat transforms, a modified Mean-Shift segmentation, as well as a novel tumor regions highlighting algorithm, using pixel values and neighbourhood information, have been implemented. For the second class of detection methods, a differential approach has been used, involving  the alignment of the two breast images and the analysis of the differences between Mean-Shift output mean cluster values on the two images. Performance has been evaluated by means of detection rate and false positive rate and has been compared to the known previously published methods.
All research results have been published in 15 articles, which have been presented in conferences both national and abroad.
