ICT PHD
Research project for a PhD curriculum 
Industrial Applications of ICT 

Tutor:  Rita Cucchiara
(*) Italian [Industrial] Co-tutor: (Stefano Dall’Omo yoox)
 (**) Foreign Co-tutor: ( Fredric Pairente NVIDIA)
Proposed Title of the research: Deep Learning and 3D Computer Vision for Fashion industry
Keywords: (5)
Generative Learning, AI, Fashion, e-commerce, human body reconstruction
Research objectives: --(max 10 rows)

 AI and Computer Vision are largely adopted in fashion industry for improving retrieval mechanism, by searching for ( visual) similarity, and for improving all supply-chain in  fashion product digitalization, to create digital-twins of fashion garment and people dressing them in different realistic poses. 2D and 3D models are studied for  generating  virtual dressing appearance ( virtual-try-on system), and oppositely to recognize garment from video of persons and generating new views, at different size or with different material. AI for fashion is surely one of the most interesting research topic nowadays, studied everywhere in research labs and in company s(e.g. Facebook, Zalando, Baidu).
 This is in line with the current collaboration of UNIMORE with Yoox-net-a Porter. As well, machine learning requires an enormous amount of GPU optimized, and this will be supported by current SUPER project with CINECA and with the NVIDIA AI Tech Centre.
Proposed  research activity -- (max 10 rows)

Research activity will cover the following topics.
1. Garment recognition in 2D images ( for both clothes and accessories such as shoes, or bracelets or bags)

2. Human pose understanding

3.  Generative learning and image hallucination with adversarial neural architectures

4. 2D and 3D reconstruction

5.  From visual to textual description and viceversa with attentive architecture
6. New efficient methods of neural training over HPC architectures
 Research will be carry out with the support of yoox net-a-porter, with datasets and using their HPC facilities, as well with CINECA and NVIDIA
Supporting research projects (and Department)

 Research will be carry out at Aimagelab (aimagelab.unimore.it) in the department of engineering “Enzo Ferrari” with the support of a 3 year research project on Ai for Fashion with Yoox Net-a porter and within the SUPER (supercomputing in Emilia Romagna) project , as well with the support of the NVIDIA AI Technical research centre,
Possible connections with research groups, companies, universities.

Connections will be ( many of them already established)
- NVIDIA  ( Simon See Hong Kong, Fredric Pairente, Luxembourg)

- Facebook  and Texas university (Kristen Graumann)

- YNAP

 (*) optional

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

ICT PHD

Research project for a PhD curriculum in ICT – Computer Engineering and Science
Tutor:  Rita Cucchiara

(*) Italian [Industrial] Co-tutor: ( Lorenzo Baraldi, UNIMORE,  )

 (**) Foreign Co-tutor: (Natalia Díaz-Rodrígue, Inria France)
Proposed Title of the research: Explainable AI in Human AI Interactoin
Keywords: (5)
Explainable AI,  Human behaviour understanding , AI interaction, robotics, surveillance 
Research objectives: --(max 10 rows)

 Deep learning is becoming the best technology for extracting knowledge form visual data, especially from video, solving some of the most complex problems in computer vision such as people and object detection in supervised learning. Several challenges are still open in topics such as self-supervised or semi-supervised learning, where data are not enough or for understanding complex cues such as  human-AI interaction activities ( emotion recognition, speech and language understanding and generation, body language understanding). Understanding human action is a key point in human-centric AI for interactive with autonomous robots, autonomous cars or intelligent environment. In all contests we need not only to make AI efficient but make it also trustworthy and explainable or an acceptable interface. If an autonomous system takes an action (opening or not a door,  moving in the direction of the person or not etc) we should also understand why. Research will be carry on not only in deep learning techniques but also in its exploitability
Proposed  research activity -- (max 10 rows)

Research activity will cover the following topics.

1. Human body detection and tracking in the space
2. Human expression and emotion recognition
3. AI for interfaces with autonomous systems (vehicles, robots, bus environment)
4. AI explainability by visualization, logics and explanation by language generation
5. AI learning and inference from HPC to edge.

Research will be carry on with the support of European projects (Human-E-AI-Net, INSeCTT with Leonardo), with datasets and using HPC facilities with CINECA and NVIDIA. Part of the research will be mandatory done with a period of internhip in Europe in some research/industrial centres involved in the projects
Supporting research projects (and Department)

 Research will be carry on at Aimagelab (aimagelab.unimore.it) in the Department of Engineering “Enzo Ferrari” with the support of EU projects ( Human-E-AI Net an INSeCTT) and partially within the PRIN project PREVUE (Predicting Event in urban Environment)   as well with the support of the NVIDIA AI Technical research centre,

Possible connections with research groups, companies, universities.

Connections will be ( many of them already established)

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

- INRIA (Natalia Díaz-Rodríguez)

- CNR (Consiglio Nazionale delle Ricerche) 
- FBK (Fondazione Bruno Kessler)
 (*) optional

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