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Early detection of breast cancer remains a crucial objective in modern medicine. High-sensitive X-ray imag-
ing based on Talbot-Lau interferometry offers enhanced soft-tissue contrast compared to conventional mam-
mography, making it a promising tool for non-invasive diagnostics. This work explores the integration of
Convolutional Neural Networks (CNNs) with high-sensitivity Talbot-Lau imaging to support and improve
automatic tumor detection.
We propose a methodological approach consisting of three parts: pre-processing and filtering of raw images
to enhance the contrast-to-noise ratio (CNR); classification of scattering images using a ResNet50 model to
distinguish between tumors, calcifications, and fibrous tissue; and a precise segmentation of tumor regions
using a U-Net architecture.
Experimental results demonstrate a significant improvement in both detection accuracy and lesion localiza-
tion. These findings highlight the considerable potential of integrating advanced phase-contrast imaging with
deep learning techniques as a possible decision-support tool for breast cancer screening and diagnosis.
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