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Tutor: Prof. Rita Cucchiara
(*) Italian [Industrial] Co-tutor: 

(**) Foreign Co-tutor: 

Proposed Title of the research: 
Computer Vision and Natural Language Processing Technologies for Analysis and Understanding of Cultural and Historical Archives
Keywords: (5)

Language Modeling, Text Retrieval, Deep Learning, Computer Vision.
Research objectives: -- (max 10 rows)
The objective of this research activity is to study and develop novel Deep Learning-based solutions for the automatic analysis and understanding of digitized text coming from historical and cultural sources. In particular, the research activities will involve the automatic understanding of the content of both modern and historical documents, the design of language models for historical languages (e.g., Latin, ancient Greek), and the development of NLP architectures for text retrieval. All these research activities will be carried out in line with recent literature on language modeling and exploiting state-of-the-art Transformer-like architectures. The activities will be conducted in the context of the ITSERR PNRR project. 
Proposed research activity -- (max 10 rows)
· Study and development of advanced Deep Learning methodologies for text analysis and understanding, based on the Transformer architecture and self-attentive operators.

· Design of language models for historical languages.
· Design of Transformer-based networks with self-supervised and contrastive objectives for multimodal data analysis.

· Retrieval-augmented and explainable architectures for both Computer Vision and language processing.
Supporting research projects (and Department): Research will be carried out in the AImagelab laboratory (aimagelab.unimore.it) at the Department of Engineering “Enzo Ferrari” with the support of the NVIDIA AI Technical research centre, and possibly with the cooperation of other European laboratories of the ELLIS Network. The research activity will be conducted in the context of the PNNR IR project “Italian Strengthening of Esfri RI Resilience (ITSERR)” (CUP: B53C22001770006) funded by NEXTGENERATIONEU (Missione 4, “Istruzione e Ricerca” - Componente 2, “Dalla ricerca all’impresa” - Linea di investimento 3.1, “Fondo per la realizzazione di un sistema integrato di infrastrutture di ricerca e innovazione”).

Possible connections with research groups, companies, universities.

Connections will be (many of them are already established)

· CNR (Consiglio Nazionale delle Ricerche)

· University of Trento (N. Sebe, E. Ricci)

· University of Rome La Sapienza (R. Navigli)

· NVIDIA (Simon See Hong Kong, Fredric Pairente, Luxembourg)

 (*) optional

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