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Breast Cancer is one of the leading causes of death for women around the world. There were approxi-
mately 2.3 million new cases and 685,000 deaths worldwide in the year 2020 [1]. Severe cases of breast
cancer can be prevented by early detection. Mammography is the most common method of detecting
cancer in a patient. The main types of mammography include film and digital mammography. Both
types of mammography use x-ray radiation to produce an image of a breast. In film mammography,
mammograms are read and stored on films whereas digital mammograms are read and stored digitally.
Digital mammograms are easier to share, view, manipulate and analyze the images, and are currently
considered the gold standard technology for breast cancer screening [2].

Deep Learning (DL) techniques have proven to improve the process of automated detection of breast
cancer and diagnosis [3]. However, a major issue in the field of DL-based mammography analysis is the
lack of high-quality annotated data. Hence, Generative Adversarial Networks (GANs) can be used to
synthesize the images similar to real images and generate fair distribution of images containing all the
different abnormalities. These generated synthetic images can be used for data augmentations and can
significantly increase the number of training images [4,5].

Even though there are some publicly available datasets with pixel-level annotations for abnormal-
ities, most of the other datasets, have only image-level annotations, making it difficult to analyze the
explainability of DL model performances [6,7]. Recent works have shown that image-to-image trans-
lation methods can support mitigating the problem to some extent [8,9]. These methods are used to
learn the mapping between images from different domains so that the characteristics of images in one
domain can be transferred to another domain. But most of the publicly available data does not have
paired training samples. CycleGAN can be used to train unpaired samples. CycleGAN incorporates
an additional cycle-consistency loss and an identity loss in comparison with a GAN.

In this thesis, we aim to perform unpaired image-to-image translation between two publicly available
mammography datasets. Specifically, we aim to use the CBIS-DDSM dataset, which consists of scanned
film mammogram images, and the CMMD dataset, consisting of digital mammogram images. CBIS-
DDSM contains pixel-level annotations and the CMMD has image-level annotations [10,11]. We aim
to use a CycleGAN architecture to perform the translation between the aforementioned datasets and
use the artificially generated data to investigate whether the rich annotations from CBIS-DDSM can be
utilized to improve the performance of abnormality analysis on the images from CMMD, and vice-versa.

The main goals of this thesis are as follows:

e Removing artifacts from scanned film CBIS-DDSM images using a combination of manual and
automated methods.

e Implement a CycleGAN for image translation between scanned film mammography and digital
mammography.

e Use CycleGAN transformations for better localization and analysis of breast abnormalities in
Mammogram images.

e Investigate the impact of a Lesion-Guidance-based-CycleGAN on the localization and analysis of
breast abnormalities.
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