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Machine-learning based automatic assignment of Semantic Types to biomedical concepts 

Information : 
Supervisor:   Clement Jonquet (LIRMM, University of Montpellier) – jonquet@lirmm.fr 

Profile:    Computer science or (bio)informatics master students 

Context:  Project SIFR (Semantic Indexing of French Biomedical Data Resources). 
    Collaboration with LGI2P (EMA): Andon Tchechmedjiev) 

Where:  University of Montpellier, Laboratory of Informatics, Robotics, & 
Microelectronics of Montpellier (LIRMM) 

When:    2nd semester 2018-2019 

Keywords: 

Semantic Web, biomedical ontologies, knowledge representation, machine learning, classification. 

Technologies: 
BioPortal, UMLS Metathesaurus and Semantic Network, Semantic Web technologies (RDF, OWL, 
SKOS), Machine learning or classification framework (TensorFlow, Weka, etc.) 

Abstract: 
A key aspect in addressing semantic interoperability for life sciences is the use of terminologies and 
ontologies as a common denominator to structure biomedical data and make them interoperable. 
Ontologies formalize the knowledge of a domain by means of concepts, relations and rules that apply 
to that domain [1]. Stanford University has invested lot of efforts in developing terminology/ontology-
based tools and services to assist health professionals and users in their search for electronic 
information available on the Web and in the use of ontologies. The group has developed a Web-based 
portal, the NCBO BioPortal (http://bioportal.bioontology.org) [2] that offers a variety of services to search 
or index biomedical data as well as searching, exploring, annotating and visualizing the available 
standards ontologies. In parallel, we develop the SIFR BioPortal (http://bioportal.lirmm.fr), a similar 
resource but dedicated to French [3]. These two platforms exploit terminologies extracted from the 
UMLS Metathesaurus [4] and value the Semantic Types [5] that are assigned to the concepts of these 
terminologies. This typing, done manually by experts, allows to manipulate through all the resources of 
the UMLS only certain types (virus, tissue, chemical, etc.) of concepts. The Semantic Network offers 
133 Semantic Types and they have been grouped also within 15 Semantic Groups (anatomy, objects, 
procedures, etc.) [6]. However, this "coarse" typing is only available for UMLS resources [7]. 

The internship aims to develop an automatic classification component to assign concepts of any 
terminology or biomedical ontology one or more Semantic Types. To do this, we will adopt a supervised 
machine learning approach that will use already tagged resources as training and test corpus. We will 
identify the features (e.g., labels, label-patterns, source ontology, hierarchy, etc.) that will help to classify 
new concepts and start first by assigning semantic groups, then types. We will first focus on French 
resources (in the SIFR BioPortal) and then generalize on a larger scale to resources in English (or other 
language, in the NCBO BioPortal). The internship will result in a web application prototype that 
eventually will be incorporated into the NCBO technology. 

Intern Tasks: 
The intern tasks will consist of: 
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- Reviewing the papers describing the context of the project 

- Select a machine learning framework and identify the classification features 

- Extract the relevant training/test data from UMLS 

- Implement a methodology to automatically classify concepts from a new ontology (Semantic Groups 
first, then Semantic Types) 

- Evaluate the results using cross validation 

- Enrich the existing ontologies and terminologies in the SIFR BioPortal and involve their developpers 
for validation 

- Write a publication about the project and its outcomes 
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UMLS Semantic Network: https://semanticnetwork.nlm.nih.gov/  

Current Semantic Types: https://www.nlm.nih.gov/research/umls/META3_current_semantic_types.html  

Expected profile: 
- Computer science or (bio)informatics master degree students. 

- Experience with machine learning tools and motivation to learn more. 

- Experience with semantic Web technologies will be appreciated but is not mandatory. 

- Good English oral and writing skills. Good knowledge of French or motivation to learn is desirable. 

- Excellent writing skills as reports, documentations, and technical notes will always be necessary. 

- Autonomy and initiative, take on technical decisions within the project and justify choices. 

- Friendly person to join a small research team in Montpellier. 
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Application: 
For more information about this position, please contact Clement Jonquet (jonquet@lirmm.fr) and Andon 
Tchechmedjiev (andon.tchechmedjiev@mines-ales.fr). To apply, please send an email including links 
to (Please NO ATTACHED DOCUMENTS) the following: 

- a motivation letter describing an explanation of YOUR interest for the intern; 

- a curriculum vitae describing your experience and the matches with the expected profile; 

- names and contact details of referees. 

Date are flexibles over the 2018-2019 scholar year.  

 


