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Twenty years of research in computer vision, pattern recognition, learning and reasoning on visual data achieved impressive results in human detection and (single) action recognition from video. The labs in universities, and recently, the labs in the big companies devoted most of the research in computer vision to the problem of human detection and understanding. The concrete results modified the market of computer vision, making affordable many industrial products in different fields of  human-computer interfaces, surveillance, motion capture for entertainment, e-health. For instance, the success of new smartphone such Samsung product has been commercially driven by new computer vision technologies ( for human part detection and gesture analysis); huge surveillance systems such as S3 IBM product are based on the possibility to detect and track people and their identity.

The research interest worldwide is moving; from the need of detect and understand single behavior ( for security, interaction etc..) the next big challenge is detect and understand the  social human behavior. This is one of the new themes where the most important conferences in the fields are addressing: the 2013 edition of  the Human Behavior Understanding workshop series at ACM Multimedia is moving in a multidisciplinary panel between sociologists psychologists, artists as well as computer scientists and engineers. Similarly  Social HBU is becoming one of the most growing topic in the conferences, eg CVPR, ICCV, ECCV, of the new Computer Vision Foundation (CVF).
What is the research challenge? It’s easy to say: nowadays no computer vision solutions are available for track crowd, and many people in social group,  due to the intrinsic difficulties of discriminating cluttered and crowded environment; as well no technologies are available to detect , understand their social behavior in small or large groups.

How can we tackle the problem? With  a serious tradeoff between computer vision, to work with visual data, pattern recognition methods and especially machine learning solutions for learn behavior by data and construct reasoners and classifiers, and with a strong synergy with human sciences and in particular psychology and sociology.
.

Proposed  research activity --(max 10 rows)

· Study of state-of-the-art of computer vision techniques for detect many people in videos in real time, track them and understand their behaviour. 
· Study of state-of-the-art of machine learning and more in general pattern recognition for understand in a supervised or semi-supervised manner useful social behaviour such as staying and walking together, collaborative working, social interacting, training in scholl and working places, and especially for children and young people.

· Development and test of new algorithms  and Systems for video analysis ; prototypying them and defining  ideas for pre-commercialization and supporting industrial investment in tehse area.

· Cooperating at international level for European projects.

Supporting research projects (and Department)

This project will be carried on at Imagelab of DIEF and at the Research Center of UNIMORE, Softech-ICT. 

Possible connections with research groups, companies, universities..

UNIMORE has a ongoing collaboration with the group of artificial Intelligence of University of Milano (prof. Stefania Bandini) and is starting a strict collaboration with sociologists and pedagogic scientists of Reggio Children International in the new Italian project Cluster of Smart City and Community “ an Education City” approved by MIUR in 2013 and that will start in 2014-2015.

As well many contacts are now open for using these expertise in the new Proposals for Horizon 2020 , in particular in the field of “ analysis of young generation and interaction in the societal challenge”.

Finally many companies are interested in such a field bot of the Emilia Romagna area (many PMI are involved in the previous cited project of Smart City and in project of Distretti II with Democenter-SIPE) and big ones such as Engineering and Alma Viva that are now partner of UNIMORE in project of computer vision for cultural heritage and education.

Finally this project will have strong relationships with international institutions such as University of Amsterdam, Boston University, University of Madrid, university of Berlin, Austrian Technology Institute and Zurich Politechnique ETH.  In addition, research exchange with the international labs of the International Association of Pattern recognition ( more than 50 nations) are planned. The pHD candidate will be involved in join research and fruitful international collaborations.

