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Proposed Title of the research: 
Multimodal World Models for Embodied AI

Keywords: (5)
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Research objectives: -- (max 10 rows)
The convergence of large-scale multimodal models and embodied robotics has renewed the pursuit of machines that perceive, reason, and act in the physical world. A critical missing ingredient is a genuine world model: a compact, learnable representation of environment dynamics, affordances, and causal structure enabling an agent to simulate action consequences and adapt to unseen situations. This research targets the design, training, and evaluation of multimodal world models for embodied agents along three directions: (a) predictive world modeling architectures that leverage visual, proprioceptive, and language signals to learn latent representations of physical dynamics, going beyond next-token prediction toward next-state anticipation; (b) surprise signals — quantified as latent prediction error — as intrinsic motivation, memory gating, and attention control for long-horizon tasks; (c) sim-to-real transfer via domain-randomised training, physics-informed regularisation, and cross-embodiment generalisation. Two positions are opened, enabling complementary specialisation across world model architecture and embodied agent learning.

Proposed research activity -- (max 10 rows)
The candidates will design and validate multimodal world models in simulated and real embodied settings, extending state-of-the-art vision-language-action models with latent predictive heads and surprise-driven memory. Training will use photorealistic simulators (Isaac Sim, Habitat, RLBench) and real robotic datasets (Open-X-Embodiment, AgiBot-World), complemented by proprietary data from the AMD/Silo AI partnership. A key contribution will be evaluation protocols for embodied world models assessing prediction accuracy, planning efficiency, and zero-shot transfer. Training will exploit CINECA (LEONARDO supercomputer), the IT4LIA AI Factory, and AMD MI300X/Instinct clusters provided through the partnership. The research connects to ELLIOT for foundation model infrastructure, ELIAS and ELSA for safety in autonomous systems, and to ELLE and MINERVA for mobility and evaluation. Dissemination will target CVPR, ICCV, CoRL, RSS, and NeurIPS.

These two positions are funded by AMD/Silo AI, AMD’s European AI centre of excellence, within a multi-year research partnership on Physical AI.

Supporting research projects (and Department): Research will be carried out in the AImageLab laboratory (aimagelab.unimore.it) in the Department of Engineering “Enzo Ferrari” (DIEF) at the University of Modena and Reggio Emilia (UNIMORE), using the local GPU infrastructure and supercomputers hosted at CINECA, the Italian Supercomputing Centre, through active HPC allocations (ISCRA B and EuroHPC). The IT4LIA AI Factory further supports access to industrial-grade training infrastructure within the national AI strategy.

Possible connections with research groups, companies, universities.
Connections will be (some of them are already established)
- AMD / Silo AI
- CINECA – national HPC infrastructure through ISCRA B and EuroHPC allocations
- IT4LIA AI Factory – Italian AI infrastructure network
- University of Trento – Prof. Elisa Ricci (continual learning, domain adaptation, egocentric video)
- IIT – Istituto Italiano di Tecnologia (physical robotics platforms, sim-to-real transfer)
- Computer Vision Center (CVC), Universitat Autònoma de Barcelona – Prof. Dimòsthenis Karatzas
- University of Bologna (prof. Matteo Poggi)
- Politecnico di Milano (prof. Federica Arrigoni)
- Partners of the ELLIOT, ELIAS, ELSA, ELLE MSCA, and MINERVA European projects.

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