
 

 
Thematic Area 

SemanticMining - Semantic Interop
and Data Mining in Biomedicine 
 
The main concern of SemanticMining is semantic interoperability, which s
semantics is preserved in communication between information systems, a cond
be natural but has proven to be very hard to achieve, especially so in the compl
of health care. 
 
 

Objectives of the project 
 
Traditionally academic departments in the domain of 
biomedical informatics have their roots either in 
computer science, system engineering or in a 
medical or clinical context. SemanticMining is 
composed of partners from these scientific areas 
including public health care organisations, all 
bringing their experience and in-depths knowledge 
together into a common framework. The general 
objective of SemanticMining as a Network of 
Excellence (NoE) is to bridge gaps in the European 
research infrastructure and to facilitate cross-
fertilisation between scientific disciplines.  

Practical Example 

An important application area is the development of the semantically well 
health record (EHR). The challenge is to define interoperable means of sp
data within the EHR with sufficient granularity and precision that clinical app
support systems and other tools can create or retrieve data values or sets of
matching any given clinical criterion. Research is ongoing on the boundary
information models of a generic EHR and terminology models used for pop
prototypes of the openEHR Archetype model are being developed. 

A main concern of SemanticMining is semantic 
interoperability in communication between health 
care information systems. A key component in 
support of interoperability is ontologies by which 
information is semantically well defined. 

The long-term goal of SemanticMining will be the 
development of generic methods and tools 
supporting the critical tasks of the field: data mining, 
knowledge discovery, knowledge representation, 
abstraction and indexing of information, semantic-
based information retrieval in a complex and high-
dimensional information space 
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Expected Results & Impacts 
 
It is well known that the health care system is 
faced with a series of challenges concerning 
quality and cost-effectiveness. The distribution 
of health care services in ways which allow the 
patient to take an active part in relevant 
decisions and the provision of evidence-based 
medicine at all levels in the system and the 
effective use and reuse of information are all 
key issues for the organisation of health care 
delivery in Europe. The information and 
communication technology infrastructure 
should reflect a view of the health care system 
as a seamless system where information can 
flow under the necessary forms of regulation, 
across organisational and professional – and 
national – borders. 

The need for cross-referencing between 
biological and clinical information provides 
another grand challenge. The vast amount of 
data available in bioinformatics databases 
together with the growing volume of 
electronically available clinical information call 
for automated (or at least semi-automated) 
methods for high-quality indexing, annotation, 
and cross-referencing through discovery of 
patterns and relationships. Thus there is a need 
for harmonisation and resources for the 
integration of data derived from divergent 
sources of the sort which ontology can provide. 

Health and health care are not only important 
for each individual but also important indicators 
of the state of a society. Therefore statistics 
about health are an important part of the 
information system. Issues in focus are the scope 
of health and health care statistics, the tools 
used for coding and classification, as well as 
problems of quality and comparability of data. 
A basic research question is how the move from 
traditional classifications to reference 
terminologies may improve the quality of health 
statistics. While several coding systems are 
utilised in health care domains such as 
diagnoses, health problems, and interventions, 
the challenge is to allow aggregation 
according to different aspects and to assure 
high information quality on all levels of data 
abstraction.  
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