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Proposed Title of the research: 
Fusion Strategies for Brain Tumor Segmentation with Incomplete Imaging Modalities

Keywords: (5)
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Research objectives: (max 10 rows)
The goal of this PhD project is to design and optimize deep learning architectures for robust brain tumor segmentation in the presence of incomplete multimodal MRI data. It aims to investigate state-space models, particularly Mamba-based mechanisms, for fusing heterogeneous imaging inputs. The study will benchmark existing approaches on large-scale datasets such as BraTS2023 and develop novel fusion blocks capable of effectively handling missing modality scenarios. Emphasis will be placed on long-range dependency modeling, efficient token selection, and performance under clinical constraints. The final objective is to advance segmentation accuracy and reliability for real-world medical applications.

Proposed  research activity: (max 10 rows)
The candidate will carry out the research activities within the AImageLab Group. Analysis of the literature on multimodal medical segmentation and missing data handling will be done during the first year, implementing and testing baseline fusion strategies. The research will focus on developing novel Mamba-based fusion blocks and evaluating them on challenging datasets such as BraTS2023. Experiments will be conducted on laboratory hardware platforms, including GPU clusters. The activity will include architectural optimization, ablation studies, and clinical validation in collaboration with multiple medical centers. Integration with real clinical workflows and tools will be pursued to assess deployment feasibility.

Supporting research projects (and Department)
None.

Possible connections with research groups, companies, universities.
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(*) optional
(**) optional/to be completed on the second year  
