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Research objectives — max 10 rows
The research aims to investigate modular AI approaches for the development of world models able to represent, simulate, and predict the evolution of dynamic environments. The objective is to study how such models can support simulation, planning, and control by learning reusable representations of system dynamics and agent–environment interactions. Particular attention will be devoted to modular architectures that can be adapted, composed, and transferred across different tasks, operating conditions, and domains. The research will also explore fast adaptation and model merging techniques to update world models under changing scenarios without requiring complete retraining. The proposed methods will be evaluated in terms of prediction accuracy, control performance, robustness, scalability, and data efficiency, with applications in autonomous systems, robotics, and motorbike dynamics simulation and control.

Proposed research activity — max 10 rows
The activity will start from a review of the state of the art on world models, modular AI, simulation-based learning, reinforcement learning, and model-based control. A methodological framework will then be designed to develop modular world models in which perception, dynamics prediction, planning, and control components can be learned, adapted, and recombined. Neural architectures will be implemented to learn compact and efficient representations of complex dynamic systems, with specific attention to their use in simulation and closed-loop control. Model merging and modular adaptation strategies will be studied to transfer knowledge across different environments and operating conditions. Experimental validation will be carried out in simulation benchmarks and motorbike-oriented scenarios, assessing prediction quality, control effectiveness, robustness to domain shifts, and computational efficiency. 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)
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