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Proposed Title of the research: 
Generative Approaches for Ethical and Privacy Preserving Medical Imaging Data Synthesis

Keywords: (5)
Generative AI
Deep Learning
Medical Imaging
Privacy Preserving Techniques

Research objectives: (max 10 rows)
The objective of this PhD research is to develop generative models capable of synthesizing realistic and diverse medical imaging data while ensuring ethical compliance and patient privacy. The study aims to address the scarcity of annotated data and the limitations of data sharing in medical domains by leveraging techniques such as GANs and diffusion models. A key focus will be on enforcing privacy guarantees, such as differential privacy, and mitigating bias in generated datasets. The research will explore metrics to evaluate realism, diversity, and privacy preservation. The final goal is to support the development and validation of robust AI systems in healthcare without compromising sensitive patient information.

Proposed  research activity: (max 10 rows)
The candidate will carry out the research activities within the AImageLab Group. Analysis of the literature on generative models and privacy-preserving techniques will be done during the first year, implementing and testing baseline methods. The research will focus on designing and training advanced generative models, such as GANs and diffusion models, for synthesizing high-quality medical images. Specific attention will be devoted to integrating privacy-preserving mechanisms, including differential privacy and federated learning. The research will address fairness and bias mitigation in the generated data. Experiments will be conducted using real medical imaging datasets in collaboration with multiple medical centers. The activity will include the development of evaluation metrics for realism, diversity, and privacy.

Supporting research projects (and Department)
FAR2024 - Synthetic Data: A Solution to Medical Imaging Limitations - DIEF

Possible connections with research groups, companies, universities.
To be defined.


(*) optional
(**) optional/to be completed on the second year  
