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Research objectives — max 10 rows
The research aims to investigate modular and adaptive multimodal foundation models focused on the integration of textual and visual information. The main objective is to develop Pareto-aware learning strategies that balance multiple criteria, including accuracy, robustness, latency, memory footprint, computational cost, and adaptation capability. Particular attention will be devoted to multi-objective model merging, where specialized language, vision, or vision-language components are combined to preserve complementary skills while reducing interference between tasks and modalities. The research will also study online adaptation mechanisms for multimodal LLMs, enabling models to update their behavior when facing new domains, user needs, or evolving text-image data distributions. A further objective is the design of efficient memory mechanisms to support long-term knowledge retention, contextual reuse, personalization, and continual learning without full retraining.

Proposed research activity — max 10 rows
The activity will start from a review of the state of the art on vision-language foundation models, modular learning, Pareto optimization, task arithmetic, model merging, online adaptation, and memory-augmented AI systems. A methodological framework will then be designed to support the modular composition and adaptation of multimodal LLMs operating on text and images. The research will investigate Pareto learning strategies to identify optimal trade-offs among performance, efficiency, robustness, memory usage, and adaptability. Multi-objective model merging techniques will be developed to combine language-specific, vision-specific, and vision-language components while reducing negative transfer and catastrophic forgetting. Online adaptation methods will be studied to enable models to incrementally acquire new capabilities from evolving text-image data and user interaction. Dedicated memory architectures will be designed to store, retrieve, update, and consolidate relevant textual and visual information across tasks. Experimental validation will consider vision-language benchmarks and application scenarios involving image understanding, visual question answering, image-text retrieval, and multimodal reasoning. The proposed methods will be compared with standard fine-tuning, parameter-efficient adaptation, continual learning, and conventional model merging approaches. Results will be disseminated through scientific publications, software prototypes, and collaborations with academic and industrial 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)
-CVC Barcelona

- Villanova spa
