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Proposed Title of the research: 
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Keywords:
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Research objectives: (max 10 rows)
The objective of this PhD research is to develop reproducible, trustworthy, and clinically relevant AI methodologies for medical imaging and healthcare applications, with a particular focus on the integration of advanced deep learning models and Large Language Models. The research will investigate how multimodal AI systems can combine medical images, clinical reports, structured metadata, and textual knowledge to support diagnosis, decision-making, documentation, and research workflows. A central objective will be to design reproducible pipelines, including standardized data preprocessing, model training, evaluation protocols, and reporting practices. The study will address reliability, explainability, robustness, and generalization across datasets, institutions, and imaging modalities. Special attention will be devoted to the use of LLMs for clinical report generation, image-text alignment, interactive medical AI systems, and automated support for reproducible experimentation. The final goal is to contribute advanced AI solutions that are transparent, reusable, clinically meaningful, and suitable for real-world healthcare research scenarios.

Proposed research activity: (max 10 rows)
The candidate will carry out the research activities within the AImageLab Group. During the first year, the candidate will analyze the literature on medical imaging AI, multimodal learning, Large Language Models, reproducible research practices, and trustworthy healthcare applications. Baseline systems for image classification, segmentation, report generation, and medical image-text representation learning will be implemented and evaluated. The research will then focus on the design of advanced multimodal architectures that integrate visual encoders, clinical language models, and structured healthcare information. Specific attention will be devoted to reproducibility, including public code release, experiment tracking, dataset documentation, model cards, benchmarking protocols, and statistical validation. The activity will explore LLM-based tools to assist researchers and clinicians in interpreting results, generating documentation, querying medical datasets, and supporting clinical workflows. Experiments will be conducted on public and possibly private medical imaging datasets, including radiology, pathology, dermatology, or other relevant domains, in collaboration with medical partners. The research will also investigate explainability, uncertainty estimation, robustness to domain shift, and evaluation metrics for clinical reliability and reproducibility.

Supporting research projects and Department
FAR2024 - Synthetic Data: A Solution to Medical Imaging Limitations - DIEF
Possible integration with projects on trustworthy AI, multimodal learning, reproducible medical imaging pipelines, and AI-assisted healthcare applications - DIEF

Possible connections with research groups, companies, universities.
The research may involve collaborations with medical centers, hospitals, healthcare institutions, and research groups working on medical imaging, clinical AI, and digital health. Possible connections may include collaborations with radiology, pathology, or biomedical departments of UNIMORE for data access, clinical validation, and definition of real-world use cases and already active collaborations with foreign University Hospitals (e.g., Radboud UMC).

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