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Research objectives: -- (max 10 rows)
Modern neural networks often require full retraining or fine-tuning when applied to different data sources. This represents a major challenge in visual analysis, where heterogeneous sensors, such as RGB and thermal cameras, may be exploited, and different target hardware platforms may be available.

This research focuses on the study of modular fine-tuning methods in the context of slimmable and fast-adaptive neural networks. In particular, it investigates the design and synthesis of novel efficient AI architectures with modular capabilities, together with new model merging techniques for slimmable neural networks.
Proposed research activity -- (max 10 rows)
Review the state of the art on slimmable neural networks, modular fine-tuning, efficient AI architectures, and model merging techniques.

Study adaptation strategies for neural networks operating across heterogeneous data sources, including RGB and thermal imaging.

Design modular fine-tuning mechanisms that enable fast adaptation without requiring full model retraining. Develop slimmable neural network architectures capable of adjusting their computational complexity to different hardware constraints.

Investigate model merging methods for combining modality-specific, task-specific, or hardware-specific model components. Implement experimental prototypes for visual analysis tasks under different sensor and hardware configurations. Evaluate accuracy, efficiency , latency, memory usage, scalability, and adaptation speed.

Compare the proposed methods with standard fine-tuning, pruning, and parameter-efficient adaptation approaches. Assess robustness to domain shifts caused by different cameras, sensing modalities, and deployment conditions.

Disseminate results through scientific publications, software prototypes, and possible collaborations with industrial or domain partners.
Supporting research projects (and Department): 
Research will be carried out in the AImagelab laboratory (aimagelab.unimore.it) in the Department of Engineering “Enzo Ferrari” using the local GPU infrastructure and supercomputers hosted at CINECA, the Italian Supercomputing Centre.
Possible connections with research groups, companies, universities.
Connections will be (many of them are already established)
- SPAL automotive
-CVC Barcelona
