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Abstract of Thesis

Early detection of cervical lesions is crucial for preventing cervical cancer, but the limited
availability of fully labeled data has hindered the development of effective classification models. This
study proposes approaches to address these challenges in cervical lesion classification. First, a
preprocessing pipeline is introduced to improve data quality by extracting relevant regions of interest
filtering noise, and standardizing images. This refined dataset is then used in two distinct
classification strategies: the first applies a positive-unlabeled learning framework to leverage both
labeled and unlabeled data, while the second uses a Vision Transformer with class—specific attention
mechanisms to enhance feature localization and classification. Both methods are designed under the
assumption of partial labeling, enabling more robust lesion detection. Experimental results demonstrate
that these approaches outperform existing models, with improvements in classification performance and
lesion localization across various lesion grades. The findings suggest that incorporating attention—
based models and utilizing unlabeled data can substantially enhance cervical lesion detection, with
potential applications in clinical screening.
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