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Proposed Title of the research: 

Multimodal Reasoning and Understanding for Technical Diagrams and Complex Documents
Keywords: Multimodal AI, Agentic AI, Large Language Models, Retrieval-Augmented Generation, Complex Document Understanding

Research objectives: 

The research aims to develop advanced AI systems capable of understanding and reasoning over complex visual and textual information, with a particular focus on engineering diagrams such as Piping and Instrumentation Diagrams (P&IDs). The project will investigate multimodal AI approaches that combine visual understanding, large language models, retrieval mechanisms, and reasoning capabilities to support interaction with structured industrial documentation and complex technical data, enabling the automatic construction of unified and physically contextualized representations of engineering diagrams, linked to real-world assets and related documentation. Applications will include asset intelligence, industrial inspection, anomaly and leak-risk detection, root-cause analysis, and AI-assisted HAZOP studies.
Proposed research activity:
The candidate will explore multimodal AI approaches, including large language models, retrieval-augmented systems, and agent-based architectures to develop methods for understanding and reasoning over technical diagrams and structured industrial documentation. The candidate will design and develop models that integrate visual and textual information to support information extraction, querying, and decision-making in complex industrial scenarios, including the construction of structured representations such as graph-based models to capture entities and their relationships. The candidate will develop and evaluate these systems on use cases such as P&ID understanding, industrial inspection, and AI-assisted HAZOP analysis, assessing their accuracy, robustness, and scalability in real-world environments.
The research will follow a multimodal-by-design approach and will have positive implications for the Italian research and industry ecosystem, as well as for the scientific communities in Computer Vision, Machine Learning, and Multimedia, and the high-performance computing (HPC) centers. 

This position is funded by Nuovo Pignone Tecnologie s.r.l. (Baker Hughes).
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 (some 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  
