
                     

Bridging the gap between brain imaging standards: towards federated 
queries in life sciences 

Stage Ingénieur / Master - 2019 

Supervisors 
Camille Maumet, Research scientist at Inria, VisAGeS team, Rennes, France 
camille.maumet@inria.fr, http://camillemaumet.com 

Alban Gaignard, Research engineer at CNRS, Institut du Thorax, Nantes, France 
alban.gaignard@univ-nantes.fr, http://albangaignard.github.io 

Yao Chi, Research engineer at Inria, VisAGeS team, Rennes, France 
yao.yao@inria.fr 

Location:  
Inria / IRISA, Campus universitaire de Beaulieu, 35042 Rennes Cedex, France 

Duration: 2-6 months 

Keywords 
Brain Imaging, Standardisation, Semantic Web, Interoperability, Data integration. 

Context 
Precision medicine aims at tailoring medical treatments to the individual characteristics of each patient. It               
typically consists in selecting appropriate and optimal therapies based on a combination of the patient’s               
genetic, molecular, cellular and phenotypic profile. However, reconciling the diseases complexity with            
patient-specific data requires an integrated approach and remains a major open challenge for data science. 

There are currently more than 1500 complementary life science reference databases. But, most of these               
databases have been designed independently, have heterogeneous schemas and rely on technologies that             
do not support their interoperability (Gomez-Cabrero et al. 2014).  

Over the last decade, Semantic Web technologies have established a relevant framework for addressing              
both interoperability and scalability issues (Shadbolt, Berners-Lee, and Hall 2006). It supports the creation of               
persistent identifiers for referencing data and has been widely adopted in the Life science community. It also                 
evolved into the FAIR principles for ensuring that the available data are Findable, Accessible, Interoperable               
and Reusable (Wilkinson et al. 2016).  

This internship is part of the “RDF Datahub for Precision Medicine” project which aims at studying the best                  
strategies for querying multiple datasets efficiently, in imaging and whole genome sequencing. The project              
involves three computer science teams (Dyliss Rennes, VisAGeS Rennes, LS2N Nantes) and three medical              
teams (Institut du Thorax Nantes, MicMac Rennes and CHU Rennes bioinformatics unit).  

More specifically, the goal of this internship is to build a semantic web representation for brain imaging                 
datasets by leveraging existing standards and taking an active role in ongoing international initiatives.  

Detailed description 
The successful applicant will interact with two international standardisation efforts from the neuroimaging             
community:  

● NIDM: a standard based on Semantic Web technologies (Keator et al. 2013; Maumet et al. 2016).                
While those technologies are particularly well suited for aggregation across complex datasets, using             
them can be costly in terms of initial development time. 
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● BIDS: a standard based on file naming convention and JSON files (Gorgolewski et al. 2016). BIDS                
has been particularly well-accepted by the community and adoption is growing steadily with more              
than 20 000 open BIDS-compliant datasets available. While those data constitute a very rich              
resource, due to the very nature of the BIDS standard, using them in conjunction with other                
resources requires specific developments and manual metadata alignments.  

Here, we propose to get the best of both worlds and extend BIDS with Linked Data principles. To bridge the                    
two standards, the successful candidate will use JSON-LD (“JSON-LD 1.1” n.d.) (a JSON representation for               
semantic graphs) and extend ongoing work (Maumet et al. 2019). 

This work will be applied to ICAN (Bourcier et al. 2017), a nation-wide collaborative project aimed at better                  
understanding the development and the evolution of intracranial aneurysms. More than 30 French university              
hospitals have collected around 30 000 medical imaging datasets for a total of approximately 3 000                
participants. The enriched BIDS model will be used to filter medical image candidates to be processed (i.e.                 
select available brain images matching specific criteria) but also to export derived information on the               
quantification of the brain bifurcation network. 

The selected candidate will:  

1. Bridge the gap between BIDS and NIDM to provide a semantically-enriched version of BIDS. 
2. Interact with the international BIDS community to get feedback on the suggested updates. 
3. Attend weekly conference calls with the NIDM working group to get feedback on suggested updates. 
4. Apply this work to the ICAN project. 

Required skills 
● Interest (even better knowledge) in standardisation in general and in interoperability. 
● Interest in medical imaging 
● Good communication skills 
● Good programming skills in Python 
● Very good understanding of English 

Preferred skills 
● Knowledge of JSON (or even better JSON-LD) 
● Knowledge of semantic web technologies 
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