ICT PHD

Research project for a PhD curriculum in ICT 
Tutor: Dr. Vittorio Cuculo
(*) Italian Co-tutor: Prof. Lorenzo Baraldi 

Proposed Title of the research: 
Human-Inspired Memory Mechanisms for World Models
Keywords: (5)
World Models, Neural Memory, Self-Supervised Learning, Explainable AI, Cognitive AI

Research objectives: -- (max 10 rows)
The proposed research aims to investigate human-inspired memory mechanisms for World Models capable of storing, retrieving, and reusing past experiences to improve reasoning, planning, and decision-making. The project will explore how episodic and semantic memory can be integrated into multimodal foundation models through self-supervised learning approaches. Particular emphasis will be placed on: (a) biologically-inspired memory architectures; (b) interpretable and trustworthy reasoning mechanisms; and (c) applications in clinical environments for diagnostic support and decision assistance using multimodal data.

Proposed research activity -- (max 10 rows)
The PhD candidate will study and develop advanced neural memory architectures for multimodal world models, leveraging self-supervised learning, meta-learning, and associative memory mechanisms. The research will investigate biologically plausible approaches to improve long-term reasoning, robustness, and interpretability. Experimental validation will include clinical applications, where the proposed models will be evaluated for diagnosis and clinical support. The research will involve large-scale experimentation on GPU and HPC infrastructures and contribute to the fields of Machine Learning, Cognitive AI, and Explainable 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” 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)
- Narcolepsy Center of IRCCS-ISNB (prof. Giuseppe Plazzi, prof. Fabio Pizza)
- Takeda Pharmaceutical Co.
- ARSControl Lab (Prof. Federica Ferraguti)
- University of Milan (Prof. Giuseppe Boccignone)
- Partners of the ELLIS Network.
