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Proposed Title of the research: 

Development of Multimodal Models for Visual Inspection
Keywords: (5)

Multimodal Large Language Models, Multimodal Reasoning, Generative Models, Vision-and-Language, Generative AI
Research objectives: -- (max 10 rows)

The research topic aims to enhance AI models by incorporating concept-based reasoning. This enhancement aims to improve the models' ability to plan and make decisions over time, particularly when engaging with the environment. The primary goal is to develop a system that can comprehend and utilize abstract, multimodal concepts derived from both visual and linguistic data. This system should be capable of independently planning and executing complex tasks, adapting to changes, and operating effectively on devices such as robots. Ultimately, the aim is to create Large Concept Action models that are more reliable, efficient, and adept at handling real-world scenarios, ensuring seamless deployment on actual robotic systems.
Proposed research activity -- (max 10 rows)

The candidate will explore existing Large Concept and Vision-Language-Action models and reasoning techniques to create a framework combining multimodal inputs into abstract concept representations. They will develop algorithms for abstract reasoning to improve planning and decision-making and build a system that plans and executes complex tasks autonomously, adapting to changes. The candidate will test the model on edge devices to ensure real-time performance and conduct experiments to evaluate robotic interactions in industrial 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 (aimagelab.ing.unimore.it) 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  
