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Research objectives: --(max 10 rows)
The objective is the designing and implementation of interactive visualization methods for data exploration focused on complex, big, and interlinked datasets.

Possible subjects of focus for the project include (but are not limited to):

- Interactive visual analysis of high dimensional data 

- Identification of highly representative samples for proving a glimpse over a dataset 

- Summaries and high-level visualization to 

represent the datasets concisely

- Joint visual analysis of heterogeneous data

- High-level synthesis of big datasets for graph analytics

- Effective methods for exploring multi-datasets

- Perspectives and customizations by user types
Proposed research activity -- (max 10 rows)

In today’s era of ‘big data’ the amount and complexity of data that are gathered are increasing. Linked data is a well-established standard for publishing and managing structure information on the Web that is used by academia, industries, and governments.

The main challenge with complex and big datasets lies in analyzing and generating knowledge from them and in maintaining up-to-date knowledge of the datasets. 

Data visualization acts as a link between the data and the human interpreter, utilizing interactive visual methods to support understanding of complex patterns and relationships, providing useful representations of RDF data by representing subsets, summaries, or samplings has become crucial for gaining insights and building hypotheses from large datasets.

Many scientific and industrial domains are becoming increasingly data-driven, including the biosciences with a growing interest in the development of efficient visualization methods and data analysis tools.

As with most visualization techniques, there is no single ‘best’ way that fits all users and all applications for the exploration of datasets. An understanding of the user community and how they intend to consume the data is critical. Often a mix of user types and goals requires a mixture of visualizations, and the possibility to describe the same data in different ways is a plus. 

This research project will include an in-depth analysis of the state of the art of visualization tools and, then, the design and implementation of interactive visualization methods for big data exploration.

The candidate will experiment plenty of visualization methods to different fields, one of them being the field of computational biology, bioinformatics. This field is well suited for our investigations because datasets are complex and big, and their content is evolving. Visualizing bioinformatics datasets means to take into account different people’s perspectives (experts, consumers). Since biological datasets are large and interconnected, combining various data sources and address challenges in a joint analysis of data of various types and from multiple sources can make a difference.

A popular example of a biological dataset is the UniProt Knowledge Base (https://www.uniprot.org/).  It is a comprehensive resource for protein sequences and annotation data, up to now it contains about 65 billions of Linked Data triples. It is composed of several datasets and is continuously maintained and updated by the European Bioinformatics Institute (EMBL-EBI), the SIB Swiss Institute of Bioinformatics, and the Protein Information Resource (PIR).

Other interesting Life Science’s Linked Datasets are Wikipathways (https://www.wikipathways.org/index.php/WikiPathways), Bio2RDF (https://bio2rdf.org/), BioPortal (http://bioportal.bioontology.org/), and many others can be found on the LOD cloud (https://lod-cloud.net/clouds/life-sciences-lod.svg).

Supporting research projects (and Department): 
· "Networking on Linked Data" FAR 2019 project founded by "Enzo Ferrari" Engineering Department of the University of Modena and Reggio [ ]

· “TRAFAIR- Understanding Traffic flows to Improve Air Quality” EU project founded by Connection Europe Facility of the European Union [AGREEMENT No INEA/CEF/ICT/A2017/1566782].
Possible connections with research groups, companies, universities.
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