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Research objectives: --(max 10 rows)

The research will investigate how semantic segmentation of images and geometric information can be exploited for two main tasks: 

1) To develop algorithms and methods capable to create information linking between different media, such as text, images, videos and 3D models. This type of algorithms can be very useful to support studies in the field of Cultural Heritage and Digital Humanities. 

2) To improve the quality of 3D reconstruction pipeline to facilitate the creation of high-quality 3D models for Cultural Heritage applications.

Proposed research activity -- (max 10 rows)

The research activity aims at exploiting recent results in semantic segmentation of images and 3D models to inter-connect different media type. During this activity, further research results in the semantic segmentation of geometrical data are expected. In order to inter-connect together text, images, videos and 3D models we plan to develop novel ad hoc algorithms for 3D captioning by starting from the recent progress in image and video captioning. 

Regarding the improvement of the image-based 3D reconstruction algorithms, that are very important in the Cultural Heritage applications that require the fast acquisition of artefacts/artworks of interest, the main idea is to segment the images into meaningful parts and to use such information to constrain and optimize features matching, to exclude unwanted parts such as the sky and the surroundings, and to make the MVS algorithms more robust.  
Supporting research projects (and Department)

This Ph.D. is setup in the ambit of the project Artificial Intelligence for Cultural Heritage (AI4CH) (CUP: F64I18000030005) co-financing by the Ministero degli Affari Esteri e della Cooperazione Internazionale (MAECI). This project aims at creating a Joint Laboratory Italo-Isreali between the University of Modena and Reggio Emilia, the University of Trento, Fondazione Bruno Kessler, the University of Haifa and Technion, to develop two main research lines: 1) intelligent extraction and collection of data 2) intelligent support to knowledge exploration 

In particular, the Ph.D. will be financed for the first two years by the project just mentioned, and for one year by the Artificial Intelligence for Digital Humanities (AI4DH) (CUP: E96C18001420007) project funded by the Cassa di Risparmio di Modena.

Possible connections with research groups, companies, universities.

The partner of the Joint Laboratory AI4CH will try to integrate as much as possible the different research activities conducted. The research groups involved are the Intelligent Interfaces and Interaction (I3) (FBK) (Head: Massimo Zancanaro), the 3D Optical Metrology (3DOM) (FBK) (Head: Fabio Remondino), the Multimedia and Human Understanding Group (UNITN) (Head Profs. Nicu Sebe and Elisa Ricci) the Ict and Cognitive Science Lab (ITeCS) (UNITN) (Head: Massimo Zancanaro) the Research group on innovative technologies for Cultural Heritage (University of Haifa) (Head: Prof. Tsvi Kuflik), and the Computer Graphics and Multimedia Laboratory (Technion) (Head: Prof. Ayellet Tal). Considering the planned research activity, the main collaboration will be with the laboratory of Prof. Ayellet Tal and with the research group of Dr. Fabio Remondino.
 (*) optional

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