ICT PHD
Research project for a PhD curriculum in ICT – Computer Engineering and Science 

Tutor: Simone Calderara
(*) Italian [Industrial] Co-tutor: 
 (**) Foreign Co-tutor: 

Proposed Title of the research: Latent space geometry for incremental knowledge representation
Keywords: (5) continual learning, incremental learning, spectral analysis, deep learning, video surveillance
… 
Research objectives: --(max 10 rows)
Study using spectral geometry the evolution of latent space of deep neural network in particular for visual data classification. The study will be conducted by analysing the latent space temporal evolution in a continual learning training regime. The candidate will analyse both the static (structural) and the temporal (flow) evolution of the latent space under the geometric spectral properties of Riemannian Geometry. The theoretical study will be applied to several computer vision task such as image classification, people and object detection and anomaly detection
Proposed  research activity -- (max 10 rows)

The candidate will study in conjuction with the Gladia Geometry Group of Prof. E. Rodola the application of spectral riemannian theory on the latent space of deep neural network. Those theoretical studies will be applied in the continual learning regime in which the network is trained on-line on incremental data. Eventuslly, latent space geometrical constraint will be used to mitigate the neural network catastrophic forgetting and perform few and zero shot classification
Supporting research projects (and Department) PRIN Project LEGO-AI Learning the geometry of latent space Department of Engineering Enzo Ferrari
Possible connections with research groups, companies, universities.
University of Trento (Prof. E. Ricci), University of Catania (Prof. C. Spampinato), University of Roma (Prof. E. Rodola)
 (*) optional

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