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Proposed Title of the research: 
Modular AI foundation models
Keywords: (5)
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Research objectives: -- (max 10 rows)
Investigate fast adaptation strategies for foundation models by leveraging online weight synthesis techniques, including fast weight programming.

Study modular architectures for fast weights in online and incremental training settings.

Apply and evaluate model merging techniques to fast weights in continual learning scenarios.

Assess the effectiveness of these approaches for general-purpose adaptive AI systems.

Explore potential applications in finance, such as dynamic market analysis, risk assessment, and decision-support systems.
Proposed research activity -- (max 10 rows)
Review the state of the art on fast weight programming, online weight synthesis, modular adaptation, and model merging for foundation models. Design a methodological framework for fast adaptation in online and incremental learning scenarios. Develop modular fast-weight components that can be dynamically generated, updated, and composed during inference or training. Investigate model merging strategies to combine task-specific or context-specific fast weights without full retraining. Compare the proposed methods with existing parameter-efficient fine-tuning and continual learning approaches. Study general-purpose applications requiring rapid adaptation to changing data distributions. Explore finance-oriented case studies, such as market trend analysis, risk assessment, and decision-support systems. Disseminate results through publications, open-source prototypes, and possible collaborations with domain experts.
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)
- Axyon AI
-Mercuria company

-CVC Barcelona
