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Research objectives: 

Recent advances in multimodal foundation models have significantly improved the ability of AI systems to understand, reason over, and generate information across different modalities. However, current architectures remain challenged when processing large-scale and temporally extended information, where relevant evidence is sparse, distributed, and requires reasoning across long contexts. This research aims to develop novel computational frameworks for scalable multimodal understanding and reasoning. The project will investigate adaptive architectures capable of efficiently processing complex visual and textual information through hierarchical representations, memory mechanisms, and dynamic allocation of computational resources. Particular emphasis will be placed on enabling models to operate across multiple temporal and semantic scales, supporting the integration of perception, retrieval, and reasoning within a unified framework. The project will further investigate the integration of agentic capabilities, enabling models to autonomously retrieve, organize, and reason over information distributed across long and complex multimodal contexts.
Proposed research activity:
The candidate will investigate novel methodologies for multimodal representation learning, long-context understanding, and scalable reasoning, including the development of agentic frameworks for adaptive information retrieval and multi-step reasoning. The proposed approaches will be evaluated on challenging multimodal tasks involving long videos, complex documents, large-scale multimedia collections, and multimodal question answering. The candidate will develop new models, evaluation protocols, and open-source resources to assess the ability of AI systems to reason over extended temporal and semantic contexts.

The research is expected to contribute to the advancement of Computer Vision, Multimedia, and Multimodal AI through the development of more scalable and effective foundation models for understanding and reasoning over complex multimodal information.
Supporting research projects (and Department): Research will be carried out at the AImagelab research lab in the Department of Engineering “Enzo Ferrari” using the local GPU infrastructure and supercomputers hosted at CINECA, the Italian Supercomputing Center.
Possible connections with research groups, companies, universities.

Connections will be (many of them are already established)
- CINECA
- Partners of the ELSA, ELIAS, MINERVA and ELLIOT European projects.
 (*) optional

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