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In the last few years, deep learning and convolutional architecture has gained momentum in the computer vision community. Astonishing results in vision task such as classification and semantic segmentation has testified this important technological advancement.  

Despite the international fame of deep learning architectures came with the overwhelming successes achieved in the field of object detection and recognition, these methods were applied with huge success to a variety of other challenges: from image processing to video segmentation; no field of computer vision has been exempt from this revolution. In this context, the application of deep learning algorithms to videos is still under-explored, mainly due to computational constraints and difficulties in gathering the large amounts of annotated data that are mandatory to train deep learning algorithms. The objectives of research focus on exploiting the temporal structures embedded in video sequences to improve the deep network results in terms of salient object segmentation. Up to now, this is a bottom up process where objects are instance of a set of low level features and semantics is neglected. The challenge here is two-fold: bring the semantic to the process and exploiting time to obtain clear instances of the subject. As an example, those two aspects are extremely important when the considered targets are people. Segmenting people is subjected to anatomical constraint that can help the segmentation process but, on the opposite, people motion is unstructured and articulated thus difficult to be explicitly modeled.

Yet, the direction is clear and the promise is huge: narrowing the gap between the way humans and machines perceive the world.
Proposed  research activity --(max 10 rows)

· Study of deep learning algorithms and architectures for computer vision, with particular application to video salient object detection and segmentation, instance level segmentation and semantic segmentation.

· Study of deep reinforcement learning algorithms that could be useful to tackle the problem of shortage of training data in the context of salient object segmentation and video segmentation as a whole.

· Modelling and studying the convolutional architectures and the joint link with complex dense inference algorithms such as MRF and Bayesian network.
Supporting research projects (and Department)

This project will be carried on at Imagelab of DIEF and at the Research Center of UNIMORE, Softech-ICT. The results of the research can be applied on current ongoing projects at Imagelab such as project “Cluster Tecnologico Nazionale La Città Educante”, “FESR project JUMP” and side projects involving the application of computer vision in the field of Automotive. 
Possible connections with research groups, companies, universities..

Part of the research can be developed in conjunction with National companies and international Universities. In particular, major National Companies such as Almaviva s.p.a., Engineering s.p.a. a clusters of local SMEs have active collaboration with the Imagelab group and are interested in such a research. Moreover, a potential ongoing project on diversity detection is going to start in 2017 involving the active collaboration of the Hebrew University of Jerusalem under the supervision of Prof. Peleg. The project promotes people exchanges between Israeli and Unimore research teams and the candidate will benefit of this chance.  
