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1 Project Summary 

The aim of this proposal for an Network of Excellence entitled Semantic Interoperability and Data Mining in Biomedicine is to establish Europe as the international scientific leader in medical and biomedical informatics. The long-term goal of the network 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, and knowledge-based adaptive systems for provision of decision support for dissemination of evidence based medicine. The proposal is a response to the strategic objectives addressed in the IST call 1, areas ‘Semantic–based Knowledge Systems’ and ‘eHealth’.

The general objective of the network is to bridge gaps in the European research infrastructure and to facilitate cross-fertilisation between scientific disciplines. Traditionally academic departments in the domain have their roots either in computer science, system engineering (including a variety of engineering disciplines) or in a medical or clinical context. The proposed network is composed of partners from these scientific areas, all bringing their experience and in-depths knowledge together into a common framework. An important aspect of this is the merging of medical or clinical informatics and bioinformatics including the new fields of genomics and proteomics. Another bridging activity addressed by the proposal is knowledge-transfer and co-operation between academia and organisations in the health and welfare sector, such as standardisation bodies and public and user-driven health care organisations.

The NoE application is based on the partnership of 25 participants from 11 European countries with 99 identified researchers (25 female) and 31 associated PhD students (10 female).
2. Project Objectives

2.1 Application Framework

The establishment of the Network of Excellence (NoE) ‘SemanticMining’ is in response to challenges expressed in the Workprogramme of Information Society Technologies, particularly the strategic objectives of Semantic-based Knowledge Systems (IST-2002-2.3.1.7), eHealth (IST-2002-2.3.1.11) and Bioinformatics in the Life Sciences Workprogramme (LIFESCIHEALTH-1.1.4).

The general objective of the NoE instrument (Network of Excellence) is to bridge gaps in the European research infrastructure and to facilitate cross-fertilisation between scientific disciplines. Traditionally academic departments in the domain of interest in this application – namely medical and biomedical informatics – have their roots either in computer science, systems engineering (including a variety of engineering disciplines) or in a medical or clinical context. There are, however, important research areas where the overlap in terms of projects and persons still falls short of what would be desirable, for example between the fields of formal ontologies and computational linguistics on the one hand, and clinical and biomedical informatics on the other. The proposed network is composed of partners from these disciplines, all bringing their experience and expertise together into a joint framework. 

The network will specifically contribute to current efforts in the fields of medical informatics and bioinformatics to develop generic methods and tools for managing and interpreting the vast amount of digital data produced by the health care system and by biotechnological laboratories. The network will contribute to the bridging of gaps between so-called clinical and pre-clinical information on the one hand and the development of technological platforms for managing the results of evidence-based medicine on the other, taking full advantage of the potential of the information- and knowledge-based services offered by current technology. 

An important aspect of the initiative is to find ways of merging current efforts of medical (or clinical) informatics and bioinformatics (the latter including the new fields of functional genomics and proteomics) as also pointed out in the BIOINFOMED project meeting, November 2002 in Valencia, Spain. Thus one of the primary reasons for the establishment of this NoE is to facilitate networking among representatives of the different communities of computational linguistics, ontology engineering, artificial intelligence, data mining and medical informatics and bioinformatics. An important objective of this NoE is to feed the biomedical informatics community with the results of state-of-the art research in these disciplines. There has been a deficiency of such communication in the past, with a very small overlap between the people attending and presenting research papers at computer science and ontology symposia (e.g. ACL, COLING, IJCAI, AAAI, KR, FOIS, ECAI, SIGIR) and those presenting at biomedical informatics conferences (e.g. MIE, AMIA, MEDINFO).

Another bridging activity addressed by this NoE is knowledge transfer and co-operation between academia and organisations and SMEs in the health and welfare sector, including standardisation bodies and the different public and private institutions involved in health care delivery and management. The national institutes and organisations responsible for policy making and quality management with a regulatory and normative function will have an important role to play in the network. We believe that co-operation between these organisations and those involved in research departments needs to be strengthen, both in the early phase of research programme identification and in the later phases of implementation and large-scale evaluation of results and impact. The bridging activities between different levels of the health care system are exemplified in figure 1.

The research carried out under the auspices of this NoE will also address the need for approaches in Europe which will bridge language barriers and facilitate access for non-English native persons to the large scientific corpus of texts written in English. 

Several of the participating partners in the NoE have a common history in previous EU funded research programmes. However, the list of partners in the proposed NoE has been extended substantially to ensure necessary coverage of the domain. Support for the establishment of a NoE covering the areas of medical informatics, bioinformatics and the standardisation bodies will work against the fragmentation and the under-financing of the field. We strongly believe that a unified effort based on research in the scientific disciplines of medical- and bioinformatics combined with the application of emerging standards and technological infrastructure is a necessary presupposition of the development of a cost-effective distributed health care system in Europe.

The research challenges in focus for the NoE are of specific interest for the health care sector. However, methods and components developed, implemented and evaluated within the health care sector with its high requirements on quality, security, and robustness will also be of general interest and applicable in other domains as well.
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The NoE application is based on the partnership of 25 participants from 11 European countries with 99 identified researchers (25 female) and 31 associated PhD students (10 female).
Figure 1. The NoE address research issues on three levels; on the pre-clinical level of bioinformatics (functional genomics, proteomics etc.), on the clinical level of primary and secondary health care (hospital information systems, electronic health records etc.), and on the level of health statistics (population-based statistics, epidemiological surveying etc.). The identified areas of research share the basic problem of semantic interoperability, which means that semantics is preserved in communication between users and information systems.

2.2 Integrating Activities

Integrating activities within the NoE will in the early phase focus on ‘get together’ activities through workshops and symposia, where current, predominantly nationally funded, research projects within the network will be presented and analysed. Recent PhD dissertations and on-going PhD thesis work will be presented and discussed. Standards and procedures with respect to the production of PhD dissertations will be compared and possibly harmonised. The set-up and use of a NoE web portal and common database for information exchange, internally as well as externally, will be an integral part of these activities.

The walk-through of current research programmes will then be the basis for the development of joint PhD training programmes, applications for new research projects and identification of further actions supporting the overall objective of network integration. It should be appreciated that the current application with its description of integrating activities and the joint programme of activities is a first version indicating the scope and general objectives of the NoE. The resources associated with the establishment of a NoE is as such a prerequisite for an in-depth analysis of meaningful activities and for further development of informal and formal connections between the actors within the network.

The presentation of the existence and activities of the NoE will be carried out at all relevant meetings and conferences on the national and international levels. Activities for information exchange and knowledge transfer (through joint workshops and meetings) to national institutes and organisations responsible for health and welfare as well as the working groups of the European standardisation organisation (CEN TC 251) will be essential.

The principal components of the integrating activities are:

· Socialisation of partners and members of the NoE:

Kick-off meeting, network meetings

· Spreading of knowledge and research infrastructure within the NoE:

Tutorials and workshops, common database, web portal

· Mobility program:

Cohesive doctoral programs, mobility programs for researchers and PhD students

· Common research activities:

Research projects in identified areas of interest

· Contribution to standards and to associated improvements in health care policies and practice:

CEN TC251, IMIA, ISO, W3C

· Dissemination of results to the scientific community, public domain and industrial partners:

Research papers, conference proceedings, educational materials, patents etc.

Key parameters for follow-up of the progress of the NoE are presented in chapter 7 Quality of Integration..

3. List of Participants

	N
	Short name
	Participant

	1a
	LIU (IMT)
	Linköpings universitet, Dept Biomedical Engineering/Medical Informatics, Sweden 

	1b
	LIU (IDA)
	Linköpings universitet, Dept of Computer Science, Sweden 

	1c
	LIU (C-NPU)
	Linköpings universitet, C-NPU committee International Federation for Clinical Chemistry and Laboratory Medicine and International Union of Pure and Applied Chemistry

	3
	KI
	Karolinska Institutet, Stockholm, Sweden 

	4
	SU
	Västra Götalands läns landsting, Sahlgrenska universitetssjukhuset, Göteborg, Sweden

	5
	UGOT
	Göteborgs Universitet, Dept of Swedish, Sweden

	6
	UKLFR
	Universitätsklinikum Freiburg, Abteilung Medizinische Informatik, Germany

	7
	UNIFR
	Albert-Ludwigs-Universität, Arbeitsgruppe Computerlinguistik, Freiburg, Germany

	8
	IFOMIS
	Universität Leipzig, Institute of Formal Ontology and Medical Information Science, Germany 

	9
	CAU
	Christian-Albrechts-Universität zu Kiel, Institut für Informatik und Praktische Mathematik, Germany

	10
	DIM
	Université de Genève, NLP Group - Medical Informatics Division, University Hospital of Geneva, Switzerland

	11
	UOM
	The Victoria University of Manchester, Dept Computer Science, UK

	12
	UCL
	University College London, Centre for Health Informatics and Multiprofessional Education, UK

	13
	ITRI
	University of Brighton, The Information Technology Research Institute, UK

	14
	INSERM
	INSTITUT NATIONAL de la SANTE et la RECHERCHE MEDICALE, Public Health and Medical Informatics Laboratory, UFR Broussais, Paris, France

	15
	CNR-ISTC
	Consiglio Nazionale delle Ricerche, Institute of Cognitive Science, Laboratory for Applied Ontology, Roma, Italy

	16
	EMBL-EBI
	European Molecular Biology Laboratory, European Bioinformatics Institute, Hinxton, UK

	17
	MEDINFO
	Országos Egészségügyi Információs Intézet és Könyvtár, National Institute and Library for Health Information, Budapest, Hungary

	18
	NORDCLASS
	Uppsala universitet, WHO Collaborating Centre for Classification of Diseases in the Nordic countries

	19
	SOS
	Socialstyrelsen, Stockholm, Sweden

	20
	STAKES
	Sosiaali- ja terveysalan tutkimus- ja kehittämiskeskus, National Research and Development Centre for Welfare and Health, Finland

	21
	KITH
	KITH AS, Norwegian Centre for Medical Informatics

	22
	NBH
	Sundhedsstyrelsen, The National Board of Health, Denmark

	24
	MRI
	Merrall-Ross International Ltd, Cheshire, UK

	25
	EDSA
	European Dynamics Advanced Systems of Telecommunications Informatics and Telematics S.A., Greece


4. Relevance to the Objectives of the IST Priority

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 nucleotide and protein sequence databases together with the growing volume of electronically available clinical information composed of images, biosignals, laboratory data, and textual 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 it calls for standardisation and resources for the integration of data derived from divergent sources of the sort which ontology can provide.

The complex application area of distributed health care and the need for cross-referencing between biological and clinical information provide in this perspective a family of general research problems which we believe must be studied in tandem to allow successful systems to be implemented. A list of such related research areas is presented below. The areas share the basic problem of semantic interoperability, which simply means that semantics is preserved in communication between information systems, a condition which should be natural but has proven to be very hard to achieve. It should be emphasised that the identified research areas themselves are thoroughly intertwined even though the corresponding scientific community in Europe is somewhat scattered in different disciplines and distributed in different countries.

Terminology Issues In Health Care 

Terminological systems used in health care are systems supporting communication of information through standardised use of language. These systems include thesauri, nomenclatures, classifications, vocabularies and also formally and non-formally represented health-care models. Traditionally such systems have been disseminated through paper-based publications. Now, however, the integration of terminological systems with health care information systems is becoming ever more viable. Thus, the focus of this research is on terminological systems within health care and their use in health care information systems such as documenting and retrieval systems, and for cross-referencing between clinical and pre-clinical terminologies.

Consistent use of language, or more generally the consistent formulation of any information used for communication purposes, is a prerequisite for high-quality classification and for semantic interoperability. An ideal terminological system should thus serve as an inter-lingua in communication between health care workers and between professionals and patients, and permit data comparison across organisational, professional, and even national borders. Concept representation systems based on description logic is a key technology. Description logic, as a knowledge representation formalism based on formal logic, offers a precise language for the engineering of domain ontologies, and provides taxonomic subsumption as a basic inference mechanism. Off-the-shelve implementations exist, and considerable experience has been gained in previous projects in the medical domain, e.g. through the GALEN-project. The health care domain is rich in terminological systems targeted towards different areas and specialities, and several models are proposed as basic reference terminology, possibly providing a common framework for further integration and mapping between specific terminological systems. A great challenge would be to combine the massive coverage offered by informal medical terminologies (such as ICD10, ICF, ICPC etc.) with the high level of formally solid description logic formalisms. Of specific interest for the realisation of the ideal of a reference terminology based on formal logic is the release of SNOMED CT. The availability of such a large scale reference terminology in all European languages is both scientifically and organisationally a great challenge.

Information Quality

The documentation of clinically useful, patient-specific information is fundamental for the management of health care related problems. In recent years much interest has been devoted to the structure and content of a multi-professional patient record, in part in reflection of the introduction of electronic patient records (EPRs), in part in response to the organisational issues originating from the goal of using the patient record as a means of communicating across organisational and professional borders and as an active instrument in planning and outcome analysis. The EPR has to meet the requirements of quality assurance and evidence-based practice, but at the same time preserve the rich and nuanced character of the patient-centred story. In this perspective, it is well known that the traditional paper-based patient record suffers from a series of limitations.

Consequently, demands for different types of information handling within the health care sector range from clinically useful, patient-specific information to high-level aggregation of data needed for follow-up and statistical reporting. Several coding systems are put to use for these purposes in domains such as diagnoses, health problems, interventions, and procedures. The challenge is to assure high information quality on different levels of abstraction, and to allow aggregation according to different aspects or viewpoints. 

Data Mining and Information Retrieval

Considerable progress has been made in the field of text processing and information retrieval during the last decade, but these achievements have not yet reached a level of maturity to be useable at ground level in the health care sector. Successful information retrieval relies on consistent use of an indexing language which must, depending on the actual domain, comprehend terms from each of the existing terminological systems. This research will also address the multilingual need of researchers and medical practitioners Europe, not only in order to help bridge language barriers between different European countries but also to facilitate access to non-English native persons to the large scientific corpus of texts written in English.

Information retrieval techniques include mathematical modelling of the relation between document content, e.g. the content of the patient record, and the end-user query. Generally, the set of terms used for indexing and thereby also for retrieval is a flat list without internal structure apart from what is given lexically. An interesting research perspective is how the structure of conceptual models imposed on the indexing system could be utilized to improve the performance of search engines. Evaluation of the results of information retrieval and text mining requires extensive annotated test corpora of a type which do not yet exist for the medical domain, a deficiency addresses by the NoE.

Bioinformatics - Genomics, Proteomics and Related Fields

The mission of the European Bioinformatics Institute is to ensure that the growing body of information from molecular biology and genome research is placed in the public domain and is accessible freely to all facets of the scientific community in ways that promote scientific progress. Much interest is also expressed from the European Commission in networking of researchers in areas of relevance to the development of new systems assisting in the individualisation of disease prevention, diagnosis and treatment, a challenge that is seriously addressed by the proposed NoE.

A long term goal of the joint activities within the NoE is to develop a common framework for mining of relations in large data volumes composed of signals, symbols, text etc. Such a framework will be critical for knowledge extraction from clinical and pre-clinical databases once account needs to be taken also of the information explosion of genomics and proteomics. The task of finding means to search automatically for interactions between genes and proteins on the one side, and clinical diagnostic information on the other, is a true challenge of our century.

The Semantic Web

High requirements on semantic interoperability are bound up with the project of the Semantic Web. Web search engines have become extremely powerful in terms of processing speed and information storage, but there still exist fundamental problems concerning web navigation and information retrieval, as also with harvesting the potential of more sophisticated forms of processing of information on the web. The Semantic Web is conceived as a system where the requirement of exact matching between search terms is relaxed while additional behind-the-scenes functions are provided to establish semantic equivalence and other types of associative relations between expressions or concepts. We understand our work as an active contribution to the Semantic Web initiative, which offers a useful framework for adding semantics to web documents by using metadata based on common standards, such as XML for document markup and DAML+OIL for expressing the underlying knowledge. Different ways to generate semantic web compatible documents will be analysed, e.g. the knowledge-based authoring of documents, semantic tagging of unstructured text, etc. In addition work will be encouraged critical of details of the Semantic Web project but embracing it’s general goals. 

Adaptive Interfaces and Ubiquitous Computing

The development of semantic-based and context-aware systems to organise, process and visualise the vast amounts of both individual and general health care information is at the core of the activities of the proposed network. The success in meeting the research challenges addressed by the network will have an impact also on the development of adaptive multimodal interfaces. The distribution of information services over organisational, national, language and other sorts of social and economic borders in Europe requires foundational research on new methods and languages for information and knowledge representation, even more so if the full power of mobile equipment will be utilised, allowing ubiquitous computing with ‘anytime-anywhere inferencing’ to be implemented on a large scale.

5. Potential Impact

5.1 Contribution to Standards
The proposed effort will contribute to the European research area through the establishment of a multidisciplinary network composed of researchers, industry and health care professionals. This network of experts will establish close links to those working formal standardisation efforts ensuring that the research results can be used without delay to influence the formal standards that guide product development and procurement of interoperable solutions. The NoE will in particular work with the European Standards Committee CEN/TC 251 and it’s four working groups (I) Information Models, (II) Terminology and Knowledge Bases, (III) Security, Safety and Quality, and (IV) Technology for Interoperability. Work in the two first working groups is at the core of the proposed network activities. Co-operation will also be done globally with the ISO/TC 215 and through the IMIA and W3C organisations. Cooperation with WHO collaborating centres and national boards for health care system administration and epidemiological studies is another important target for standards setting which this NoE will address.
5.2 Contribution to Policy Development

The health care system in general is faced with a series of challenges concerning quality and cost-effectiveness. The distribution of cost-effective health care allowing the patient to take an active part in health care decisions is a high priority issue in several European countries. The development of generic methods and components facilitating robust, scalable and easy-to-use products and services in the field of “eHealth” has the potential to effect the health care system as a whole in positive ways and also to assist the health care professional and the patient in coping with risk management and decision making.

The Commission Communication COM (2000) 285 final of 16 May 2000 on the health strategy of the European Community presents several challenges which the Community Health Strategy should address. One of these concerns the Quality of Health Systems, which has a major impact on patients’ wellbeing. Member States have been undertaking a wide range of structural reforms to improve the efficiency and effectiveness, including the total management of quality, of their health systems. 

On 23 September 2002, the European Parliament and the Council adopted a Decision establishing a programme of Community action in the field of public health (2003-2008) (Decision 1786/2002/CE (OJ L 271/1 of 9.10.2002).) 
The general objectives of the programme are:

· to improve information and knowledge for the development of public health

· to enhance the capability of responding rapidly and in a coordinated fashion to health threats

· to promote health and prevent disease through addressing health determinants across all policies and activities.

It was further elaborated in the 2003 work plan that Health information activities involve "action on health information and knowledge, the development of a sustainable information system at EU level will be continued. It involves the definition, collection and exchange of data, building on data that are available or collectable, taking into account of the position in the Member States and applicant countries. The outputs of the system – including reports and analyses focusing on specific population groups or health concerns - will lead to policy spin-offs at Community level."

This NoE will through its research activities contribute to these general objectives of the community facilitating the collection, analysis and presentation of information on public health issues and quality performance of health care services in the different member states. The use of international classifications in health care is a prerequisite for medical information processing and has gained increasing importance for comparative health statistics, quality assurance, clinical research, assessment of productivity and resource utilization for use by the member states public health authorities, researchers and citizens. In addition the activities of this NoE will contribute to the development of more efficient direct care of the individual patients, particularly when several organisations need to co-operate for a continuous seamless care process. 

5.3 Risk Assessment

There is obviously a need for ethical considerations for projects related to the use and reuse of health information in general and of patient-specific information in particular. The activities of this NoE are foreseen to have an impact not only on the European Research Area and European industry, but also on the health care professional and the empowered citizen and patient acting according to more or less well defined roles and responsibilities. The contribution of the partners representing public health and welfare organisations will have an essential role in the NoE in bringing ethical considerations into the different activities of the network. Knowledge transfer between the research community and the standardisation bodies will also contribute to the awareness of security and privacy in relation to health care applications.

Apart from the general awareness of policies and legislation in relation to health care applications, the handling of patient-specific information and the anticipated mapping of pre-clinical and clinical information (the so-called genotype and phenotype information) should be addressed. All data generated through the different research activities or used in demonstrations and made available for the NoE in the common database or publicly available via the website will be anonymous or be subject to techniques for pseudonymisation to provide linkage of data that is not identifiable to a person. 

A long-term goal of the NoE is to develop a common framework for mining of relations in large data volumes composed of signals, symbols, text, etc. Such a framework will be critical for knowledge extraction from clinical and pre-clinical databases especially when account needs to be taken also of the information explosion of genomics and proteomics. The task of finding means to search automatically for interactions between genes and proteins on the one side, and clinical diagnostic information on the other, is a true challenge of our century, but also a task where careful ethical consideration is needed. This area will be considered as subject for a dedicated Committee or Work Package during the second period of the network.

5.4 Impact on the Citizen in the Information Society

Medical laypersons are supposed to play an ever more an active role as partners of their physicians in the management of chronic diseases. The Internet has become an outstanding source of health-related knowledge, but both multilinguality and the characteristics of the medical sublanguage make difficult the task of retrieving relevant texts. Europe's diversity is reflected by it’s multilingual character, which constitutes a cultural asset whose value and importance is becoming increasingly recognised. Although an increasing number of Europeans – probably more than in any other part of the world are fluent in more than one language, and European schools excel in the value they give to foreign language teaching, linguistic barriers exist. The modern information society, with it’s ever growing amount of textual information, has not yet developed ready-to-use retrieval tools for searching multilingual document collections. The need for such tools is obvious, not only for targeting texts in English as the lingua franca in science and technology but also for targeting languages of the same family (Danish-Norwegian-Swedish; Spanish-Portuguese; Polish-Czech) which can be read but from which information cannot be easily retrieved due to spelling and morphologic differences. Multilingual text retrieval is useful for accessing both scientific and non-scientific literature. 

The citizens/patients are playing an ever more an active role as partners of their physicians in the management of chronic diseases. The Internet has become an outstanding source of health-related knowledge, but both language barriers and the characteristics of the medical sub-language make difficult the task of retrieving and understanding relevant texts. This NoE will particularly address tools for providing citizens with automatic assistance in various languages on medical knowledge.

In addition the efforts on providing a common conceptual framework and reference terminologies for describing clinical findings and health care services performance will enable much more information to be presented to the citizens comparing different member states and health care organisations as outlined in the EU public health programme.

The emerging cross-border health care services where particular services such as operations sometimes are performed in another country will be greatly facilitated by a common semantics for health allowing exchange of medical records across language barriers. This semantic interoperability across Europe is also essential for the free movements of the citizens considering requirements for emergency treatment and transfer of clinical information from the home country when temporarily visiting another EU country for work, studies or vacation.

5.5 Impact on the ICT Industry

The development and large scale implementation of useful services in the health care domain could also, as a secondary effect, have an impact on the information and communication technology industry (ICT). It is well known that queries and searches regarding medicine and health care on the Internet are a key topic, and further development of useful and easy to use semantic-based and context aware services could be the basis for development of new business plans for a variety of enterprises all over Europe.

An important frontier for new product research and development for the IT industry as a whole is the successful integration of informatics technologies - semantic or natural language processing based both alone and in combination - to manage and analyse data that is not primarily numeric. However, this is a particularly acute need in the medical and bioscience domains, both of which are characterised by very large quantities of such descriptive data.

The medical and bioscience communities increasingly believe that an absolute requirement and an opportunity exists to link their two domains - to link genotype and phenotype information - as a vital step on the road to the promise of the post-genomic world. However, establishing and maintaining this link has made the need for informatics support yet more acute, and more complex. Supporting this research activity, therefore, will itself create a highly specialised market for new products. Further, it is expected that delivering the fruits of genophenotypic research - for example, software tools to customise clinical treatments according to the patient's known genotype - will create another larger and more general market, aimed at both professional users and the citizen.

By bringing together those at the forefront of European research, this network therefore seeks both to support the development of key informatics technologies to the point where they can be productised, as well as to grow the community of people who understand them. Through the network, the ICT industry will gain access to both expertise and trained personnel in an important emerging technology. Finally, the network seeks to counter the risk that, in the absence of any strong advocacy and research for inherently multilingual informatics solutions, the de facto global solution will be monolingual (i.e. English only).
6. Joint Programme of Activities

6.A Activities

6.1 Integrating Activities

The Joint Programme of Activities (JPA) described in chapter 9 is built up out of the following principal components:

· Socialisation of partners and members of the NoE:

Kick-off meeting, network meetings

· Spreading of knowledge and research infrastructure within the NoE:

Tutorials and workshops, common database, web portal

· Mobility program:

Cohesive doctoral programs, mobility programs for researchers and PhD students

· Common research activities:

Research projects in identified areas of interest

· Contribution to standards and to associated improvements in health care policies and practice:

CEN TC251, IMIA, ISO, W3C

· Dissemination of results to the scientific community, public domain and industrial partners:

Research papers, conference proceedings, educational materials, patents etc.

It should be appreciated that the scope and general objectives of the NoE described herein represent only part of an evolving JPA plan. It should also be appreciated that the funding for a NoE does not realistically support new large scale projects. However, through a series of relatively low cost activities the NoE instrument can contribute in substantial ways to the realisation of more cohesive research activity, to the spreading of excellence and to the generation of new projects at the forefront of international research. 

The resources associated with the establishment of a NoE are to be conceived in this light as a prerequisite for the coherent planning of meaningful joint research activities and for the development of meaningful informal and formal connections between the actors within the network.

The activities detailed in our list of work packages are based on an initial identification and analysis of a series of on-going research projects funded through national and EU grants. These research activities are currently somewhat fragmented. The hypothesis is that through cross-fertilisation they will be moulded into a cohesive research framework at the very forefront of international research. This in turn will bring about a snowball effect, in that the process of extended collaboration and enhanced research quality will increase the levels of funding which the partners will be able to obtain in the future. 

Integrating activities within the NoE will focus in the early phase on get-together activities through workshops and symposia, where current, predominantly nationally funded, research projects within the network will be presented and analysed. Recent PhD dissertations and on-going PhD thesis work will be presented and discussed. Standards and procedures with respect to the production of PhD dissertations will be compared and possibly harmonised. The set-up and use of a NoE web portal and common database for information exchange, internally as well as externally, will be an integral part of the activities. Tutorials and workshops will be organized both as physical and as virtual meetings, utilising the Internet and web technology.

The existence of the NoE and the results of its work will be presented at relevant meetings and conferences on the national and international levels. In addition we will ensure information exchange and knowledge transfer through joint workshops and meetings organised in conjunction with national institutes and organisations responsible for health and welfare as well as the working groups of the European standardisation organisation (CEN TC 251).

The program of jointly executed research activities will demonstrate that the NoE, besides favouring the integration of partners, has the effect of stimulating wider joint research activities in the identified areas. All work packages are led by one partner who in co-operation with two or three other partners will be responsible for organisation and realisation of the work package. This co-operative approach will in itself foster co-operation between partners. Different sets of partners will be participating in the different work packages.

Work packages supporting integration during the first phase of the NoE lifecycle are listed below.

	WP no


	Title
	Responsible

	1
	Project Management
	Management Office, Board

	2
	Strategic planning
	Board, Committee

	3 
	Common database/repository
	Board

	4
	Public website
	Board, EDSA

	5
	Planning of network meetings
	Board

	6
	Mobility programs
	ITRI

	7
	Summer school 2004
	MEDINFO

	8
	Participation in standardisation work
	KI

	9
	Dissemination and exploitation
	Committee, MRI

	10-16
	Workshops/tutorials on specific topics:

Health care statistics

The semantic web

Ontology engineering

Natural language processing

Data mining in EBI databases

Text mining and information retrieval

The electronic health record


	LiU (IMT)

LiU (IDA)

IFOMIS

DIM

EBI

UKLFR/UNIFR

UCL


Table 1. List of integrating work packages

The objective of WP1 is to extend the preliminary analysis of excellence and on-going research activities within the network performed during the pre-proposal phase, and to oversee the overall progress of the integration process among partners. Activity areas already identified and formulated as work packages will be further developed in terms of tasks and mobility plans. Further areas suited for joint research activities will be identified and analysed. An extended inventory of the competences of each partner and the complementarity of these competencies will be prepared in the form of a database made available via the Internet. The expectation is that the NoE will evolve into a self-sustainable network after the EU financing period. The key objective of the strategic planning (WP2) is to facilitate this, as well as to hammer out joint proposals funding for the funding of future work. The key issue for success in terms of a sustainable co-operation among partners will not be the construction of new permanent and inflexible administrative organs, but dynamic and flexible constructs facilitating sharing of resources, mobility of persons among countries and organisations, and the spreading of excellence, the latter being the key driving force for the research community in establishing European research groups at the forefront of international research and development. 

The objective of WP3 is to initiate the task of building a common database repository for experimental data (e.g. corpus of annotated medical text), terminological systems and thesauri, formal and application ontologies, as well as associated technical and scientific information useful for the integration of activities in the NoE. Due to the variety in different data types, this task will begin with the attempt to find solutions to problems standing in the way of the necessary data standardisation. The objective of WP4 is to design and implement a public Website where information is made available about the network as a whole, together with competence profiles for each partner and other relevant public information about the progress of NoE activities. The use of Internet-based technology for supporting and maintaining communication within the NoE (e.g. through mailing lists, email fora, virtual meetings, etc.) will be an integral part of the management of the NoE.

Network meetings (WP5), both physical and virtual, will be essential for the integration process. The objective of this activity is therefore to identify, schedule and assign planning responsibility for a series of network meetings. The general objective of network meetings is to speed up the integration process and to foster co-operation and exchange of know-how and research infrastructure within the network. Network meetings will be of different kinds, comprehending a kick-off meeting, workshops, a summer school, and joint national and international conferences and seminars.
The objective of WP5 is further to identify, schedule and plan participation in regular national and international conferences in the area of interest for the NoE. By co-ordination of NoE meetings and travels with regular conferences and symposia, travel and resource consumption can be minimised. Through co-ordinated and planned participation of NoE members in conferences, and through the organisation of dedicated workshops within the framework of larger conferences, the visibility of the NoE will be enhanced, and cutting-edge research of interest to the NoE framework will be identified and brought to the awareness of all the partners.


The objective of WP6 is to identify opportunities for exchange of researchers and PhD students between partners in the NoE, and to plan and organise these as short-, medium- and long-term visits. The objective of WP6 is further to compile descriptions of recent PhD dissertations and on-going PhD thesis work. Standards and procedures with respect to the production of PhD dissertations will be summarised and compared. The compilation will be used as a basis for a possible process towards harmonisation of procedures and for sharing of senior research staff as co-tutors in doctoral programs handled by the separate universities. 

The objective of WP7 is to plan and realise a summer school in 2004, where researchers and doctoral students in the network, perhaps including guests from the US and elsewhere, can gather in one place for an extended period (at least a full week) for an informal program of workshops, tutorials, demonstrations and social activities. A preliminary location of the summer school 2004 is Budapest or Veszprem close to the lake Balaton in Hungary. The planning of annual NoE meetings, e.g. in the form of an annual summer school, is the responsibility of WP5.
Workshops and tutorials will be used as a means for knowledge transfer in the NoE. The objective of WP5 is, as an extension and continuation of the already proposed workshops to further identify material and methods of interest, and to plan and organise workshops or tutorials for spreading of excellence within or without the NoE. Key topics identified as subjects for workshops or tutorials are listed below (WP10-WP16). 

· Health care statistics

· The semantic web 

· Ontology engineering

· Natural language processing

· Data mining in bioinformatics databases

· Text mining and information retrieval

· The electronic health record

Participation of partners from the NoE in standardisation work organised e.g. by CEN TC251, ISO, IEEE, W3C will be encouraged, organised and partly funded. The knowledge transfer will be bi-directional, bringing the results of the different research activities into the standardisation process, but also bringing issues dealt with in the global perspective of European and international standardisation into the framework of the NoE activities. WP8 will specifically be devoted to the planning and realisation of participation in standardisation work. 

The different activities within the NoE will produce a large volume of valuable educational material. The sharing and distribution of already existing course material on under-graduate and research education level, as well as newly compiled material produced for the different tutorials and workshops, PhD thesis, research papers, conference proceedings, reviews, reports and NoE deliverables etc. should be analysed. WP9 will analyse ways of dissemination of all these types of material, including identification of target groups (e.g. under-graduate students, PhD students, researchers, health care professionals, health care policy makers, industrial partners, public audience etc.) and different means for spreading and possibly commercialisation of the material.

An inherent problem of information management addressed by the NoE activities is the indexing and retrieval of information. This expertise will be applied to the systematic indexing of material produced within the NoE. One of the SMEs (MRI) is specifically devoted to providing indexing and information retrieval services to international medical publishing houses, and the development of improved medical information extraction and presentation techniques, while another SME (EDSA) has extensive experience from the development and maintenance of public web sites. WP9 will be the responsibility of a dedicated committee with both internal and external members.
For a more detailed description of work packages in terms of content, participants, deliverables and interactions among work packages, see the list of work packages in chapter 9.

6.2 Programme for Jointly Executed Research Activities

The proposed topics for workshops and tutorials are identified as core knowledge areas in response to the main objective of the NoE, that is to establish an integrated network of European research institutes and departments in the forefront of international research. These knowledge areas will then form the basis for joint research activities in strategic areas. Identified areas for joint research activities rely on an analysis of the on-going activities of the separate partners (see Appendix 1 for description of competencies and research activities of NoE partners). The hypothesis is that joining forces will create frontline research in areas of relevance for the European health care system as well as for the European ICT industry. Identified areas for joint research activities are listed in the table below.

The identified research areas all share the underlying problem of semantic interoperability, which means the problem of ensuring that semantics (meaning, understanding) is preserved in communication between users and information systems. This condition has proven to be very hard to achieve, especially in a multi-lingual context of the sort which we find in Europe, and especially within the health care context, with its different levels of specialisation and different users and lack of standardisation in the development of information processing tools and frameworks.

	WP no


	Title
	Responsible

	20
	Multilingual medical dictionary
	UKLFR/UNIFR

	21
	Ontology engineering
	UOM

	22
	SNOMED CT
	KI

	23 
	Health care statistics
	LiU (IMT)

	24
	Data mining and information retrieval
	EBI

	25 
	Concept systems for laboratory medicine
	LiU (cNPU)

	26
	The electronic health record
	UCL

	
	
	


Table 2. List of joint research areas

Multi-lingual Medical Dictionary

The lack of a large-scale multi-lingual medical dictionary hampers the integration of European research activities in the medical field, and more seriously also the development of multi-lingual information retrieval services. An interesting language technology useful for this problem is corpus-based machine translation. The aim of this project is to develop techniques and systems for lexical data generation from parallel corpora, and to develop and apply methods for evaluation of machine translation systems. Parallel corpora exist e.g. as translations from English to other European languages of the official WHO classifications and some other terminology systems. Several of the NoE partners have extensive experience in multilingual lexical resources and computational lexicography, while others have an interest in applying such tools e.g. for semi-automated translation, semi-automated coding and indexing, and advanced systems for information retrieval.

Ontology Engineering

The terminological systems used in health care and in other domains are designed to support information communication via standardisation in language usage. These systems include thesauri, nomenclatures, classifications, vocabularies and also formal and non-formal frameworks for representing health-care phenomena. Traditionally such systems have been disseminated through paper-based publications. Now, however, the prospect of integrating terminological systems with health care information systems is becoming ever more viable. The field of information systems ontology is divided into three disciplines: investigating underlying ontological theory and philosophy, investigating formal logics for computing over ontologies, and investigating how to construct and maintain ontologies that are functionally useful. All three schools are represented in the NoE. Several network partners have long histories of working in the biomedical ontology field, using various philosophical and formal approaches. The objective is to share understanding across the three ontological disciplines, especially those issues unique to or especially important to the biomedical domain, and to achieve coordinated input into the emerging semantic web ontology standards for both computational logics and ontology authoring environments.


SNOMED CT as Reference Terminology

A large and potentially very interesting terminological system is SNOMED CT which in its new release (CT) includes the former SNOMED III and the Read Clinical Terms. SNOMED CT is intended to serve as a reference terminology by which composite concepts could be defined out of more primitive ones. As a system originating from the College of American Pathologists and the UK Read Clinical Terms, SNOMED CT is developed and maintained in the English language. Partial translations are available e.g. into French, German and Spanish, but the development of a more comprehensive multi-lingual perspective can help to resolve the many problems by which SNOMED CT is still affected and so lead to a more robust large-scale reference terminology for the European health care system. The objective of this research activity is to share experiences and understanding of the use of large scale reference terminologies in general and SNOMED CT in particular and to identify and resolve the problems in the construction of such systems as they now exist. Moreover, the objective is to encourage sharing of methods and tools for translation, and to co-ordinate the evaluation of SNOMED CT as a reference terminology e.g. for structured data entry applications in different domains.

Data Mining and Information Retrieval

Several of the partners of this NoE have extensive experience from data mining and information retrieval, but there is generally a lack of information exchange between projects and applications in different domains, e.g. image and signal processing, database analysis, and text processing. The overall objective of this research activity is therefore to develop a common understanding and framework for mining of relations in large data volumes composed of signals, symbols, text etc. Such a common framework will be critical for knowledge extraction from clinical and pre-clinical databases


Synergies between medical informatics and bioinformatics in the area of data mining should be emphasised. The EBI is Europe's major molecular biology database producer, bioinformatics service provider, and bioinformatics research centre. The major focus is on development of databases of nucleotide and protein sequences, protein structures, micro-arrays and genome annotation. A network of worldwide collaborators are engaged in these projects, and many other specialised databases (protein interactions, enzymes, immunogenetics, mutations) are actively pursued. More recent exploitation of text resources and ontology development has triggered a variety of biomedcal text-mining activities relevant to this network of excellence.

The objective of this activity is to share in-depth knowledge of the content and structure of EBI databases, as well as knowledge of useful methods and tools for data mining in different types of databases. This NoE activity will promote the establishment of new collaboration between research groups of medical informatics and bioinformatics and thereby the authoring of new research applications targeted towards national and European research foundations. 


Concept Systems for Laboratory Medicine

The practice of computing in medical laboratories has reached a maturity level that requires clear insights into what the efforts are supposed to achieve in view of seamless communication of laboratory generated data for the benefit of the individual patients. This should be so regardless of administrative, technical, language or cultural boundaries. The availability of electronic patient records will also greatly increase the quality of health care, reduce health care cost and facilitate epidemiological surveys to the benefit of patient’s. Thus in developing a generalised architectural build up and adherent structures, there is a need for systems and schemes in each of the medical domains to support and populate the electronic patient record. 


The work package is meant to provide a forum for researchers developing connectivity between the bioinformatics databases, the analytical laboratory process and the electronic health care record. The long term objective is to develop concepts that can be understood, aggregated and generalised depending on the viewpoint of various healthcare worker and their IT support systems without compromising the basic meaning of laboratory reports including information based on data produced by bioinformatics.

The Electronic Health Record

Standards for representing and communicating electronic health record (EHR) information are now in their third iteration within Europe. Implementation experience of EHR middleware is growing through the results of successive EU Health telematics R & D projects in the 3rd, 4th and 5th Framework programmes. However, much of this work has focused on the federation of legacy feeder systems, and the interoperability of record servers with clinical applications. Work on integrating the structure and content of individual patient records with terminology servers, clinical ontologies, alerting systems, guidelines and decision support services is at a much earlier stage. This work is vital if EHRs are to contribute successfully to the practice of evidence based medicine – to support the care of individuals and to enable the evaluation of clinical outcomes, care provision through audit and next-generation research queries.

The practice of evidence-based medicine will require the seamless and standards-based interaction of knowledge, record and inference services. There is presently limited ability to analyse individual patient records that have been federated from multiple sources, or to interrogate population records that are comprehensive, multi-enterprise and possibly organised at the level of a regional health care network. The human and skills network established through this work package will greatly inform the next generation of such EHR demonstrators, will contribute to the development of tools, and will place the individual research teams in a good position to bid for future collaborative projects through recognised research funding bodies. 

Health Care Statistics

While several organisations within Europe and throughout the world collect statistical data on health and national health care systems, the general problem is the low reliability of data, conflicting interpretations and definitions and the poor exploitation of the information caused not least by the absence of standardised frameworks for data representation. Statistical data produced in the health care field have to be exploited by at least three different communities: health policy makers, scientific researchers, and the public audience. These communities need different forms of presentation and employ different modes of interpretation of the same data. The two scientific communities who work in this field – drawn from the domains of medical informatics and public health – have little connection and generally poor knowledge about each other. Therefore workshops and tutorials are planned to facilitate joint research activity. The topic of interest covers – among others – the following fields:
Ontology of health indicators

Presentation and representation of data
Tools for navigation among data in a multidimensional space
Quality of data: reliability, accuracy, usefulness
Theory and practice of coding systems.


The objective of this research area is to contribute to the improvement of European Health Statistics by dissemination of related knowledge and by achieving consensus in areas where conflicting practices, theories and interpretations occur. Further to share experience and understanding on ontologies for health indicators, to promote the development of statistical methods for measuring information quality (e.g. reliability), and methods for quantification of semantic distance or imperfect matches. Moreover, the objective is to encourage sharing of data material (e.g. quality registries, coded patient cases) applicable for development and evaluation.
6.3 Spreading of Excellence Activities

The activities related to spreading of excellence are already indirectly described above. In summary the activities can be grouped in the following way.

· Spreading of excellence among researchers and PhD students within the NoE.
Specific activities in this category are the Common Database, Public Website, Mobility Program, Summer School, Tutorials and Workshops, and the Joint Research Activities.

· Spreading of excellence between academia and standardisation bodies and public health care organisations.
Since the composition of the NoE is a mix of universities and health care organisations (WHO collaborating centre, public health and welfare organisations etc.) the different activities of the NoE will contribute to the exchange of knowledge and perspectives among these partners. A specific activity will focus on communication between the NoE and relevant standardisation bodies.

· Dissemination and exploitation of results.
The NoE has from start two SMEs as partners. It will be the responsibility of a specific committee to work on strategic planning including issues such as long term sustainability of the network, inclusion of new partners and particularly in the following phases inclusion of new SMEs, together with exploitation of results. An inherent issue in relation to exploitation of results is the handling of intellectual property rights which will be addressed in the Consortium Agreement and further elaborated by the committee.

· Public relation.
The dissemination of material produced by the different NoE activities will be the responsibility of a specific committee. The task is here to work in close co-operation with the Public Website group, but also to analyse other ways of publishing and spreading of information about and from the network.

6.4 Management Activities

The management of the NoE will be set up from a ‘simplification and maximisation’ perspective, which implies simplification of NoE overhead and administration on the one hand, and the maximisation of information and knowledge transfer within the NoE on the other, focusing on co-operative high-level research among European researchers and dissemination and exploitation of results. This balance between simplification and maximisation will be crucial for the success and sustainability of the NoE, which as an EU-financing instrument has to be seen both from the European Commission’s perspective (with the overall objective of re-shaping the European Research Area), and from the research community’s perspective, where key features will be contribution to and development of research excellence under an atmosphere of trust and transparency and in such a way as to promise decision making which is sufficiently flexible and efficient to promote the development of the NoE and to ensure work of the highest scientific standards. 
Thus, the objective of the NoE management will be to facilitate effective administration, transparent and accepted decision making, dynamic and flexible constructs supporting sharing of resources, mobility of persons among countries and organisations, and spreading of excellence. The latter being the key driving force for the research community in establishing European research groups at the forefront of international research and development. 
The key elements of the management will be the following.

The Management Office at Linköping University, Department of Biomedical Engineering/Medical Informatics, headed by Dr Hans Åhlfeldt. The Medical Informatics Group at the Department of Biomedical Engineering at Linköping University has a long history in the field of medical informatics and is nationally leading in the field. The group has during the last decade been partners of several EU-funded projects within the Advanced Informatics in Medicine programme. The group has established links with partners in the Nordic Terminology Network, several international departments. Linköping University will support upcoming projects within the sixth framework by an International Office with expertise on legal affairs, international agreements and exchange programs, management and business administration. 

The Assembly is the principal institution of the NoE and is composed of one duly authorised representative of each partner. The Assembly will meet at frequency defined in a Consortium Agreement. The aim is to have a decision making body which is sufficiently flexible and efficient to promote the development of the NoE.

The Board is an operative body, working in close co-operation with the Management Office and with close consultations with the committees and work package leaders. The Board is responsible for all pro-active measures concerning defaulting parties and for management of the NoE within the framework set up by the Assembly in accordance with the EU Contract and the Consortium Agreement. The Board shall constantly seek to ensure close consultation with all partner as well with as with the established committees.

The establishment of Committees and Work packages will ensure a flexible and dynamic steering of the network. The principle difference is that Committees might have also external members (although they can not be funded through the NoE budget without being subcontractors) ensuring external input to and evaluation of the NoE activities, while Work packages are the construct encapsulating defined activities within the NoE. Members from other NoEs in the eHealth area will be considered as candidates as Committee members. Both the Committee and the Work package are constructs with a specific objective and defined duration, while the other constructs described above will be permanent parts of the management of the NoE. All Committees and Work packages will be lead by an appointed co-ordinator or leader.

6.B Plans

6.5 Plans for Dissemination of Knowledge

Internal as well as external knowledge transfer is a major objective behind the NoE. Knowledge transfer will be carried out along the following lines:

· communication of research at the forefront between departments of the NoE,

· communication of research results to the scientific community through research papers, conference proceedings etc,

· communication of research results and state-of-the-art in technology between academia and public health care organisations and ICT-partners,

· communication of priorities and policies between health care organisations and academia,

· communication of research results to the public.

Apart from knowledge transfer, the NoE will be useful for pooling of resources and sharing of research infrastructure (e.g. databases with research material and software systems). The issues of dissemination and exploitation of results will be the responsibility of two specific work packages (WP7-8). Internal knowledge transfer will be supported through a variety of activities, including integrating activities, workshops and tutorials and joint research programs.

6.6 Gender Action Plan

The research challenges upon which the work of this NoE are focused are of interest not only to the research community and the ICT industry but also to the health care system and to the citizens utilising health care services of the EU. A specific aspect of the research agenda is the development of multi-lingual services, which will bridge language barriers and facilitate access for non-English-speaking persons to the large scientific corpus of texts written in English. By its nature, the content of the research is gender-neutral and does not require a specific analysis of the impact of the work on any particular social group. It is however essential, that the partners ensure through their work that all social groupings are encouraged to participate in the program, particularly those that have traditionally been under-represented in this scientific field. In this way, the network can significantly contribute to the achievement of the European Research Area in promoting gender equity and accessing the untapped potential of all members of our society. Moreover, the issued addressed in the field of health care statistics such as common ontologies for health indicators and quality of health statistics, will contribute to the enhanced reuse of health information for follow-up of the health care system on different levels including aspects of gender and socio-economics in the delivery and consumption of health care resources.

The Network management will encourage all partners to work towards the achievement of the goal of 40-60% participation of any gender in all kinds of positions within the network. Of general interest is the participation of women in scientific research and particularly in the consortium management team. The Network management will have as part of its objectives the tasks of encouraging the participation of women in the management of the project in such a way as to ensure a balanced representation and the equitable resolution of any gender-related issues that arise. The Network management team will also encourage the distribution of Gender Action Plans that might be available for the different partners in the network. Any specific gender implications identified by the participating public health care organizations during the course of the joint program of activities will be acted upon by the project management.

The consortium will support the findings of the ETAN (European Technology Assessment Network) report and the so called ‘Helsinki Group’ that recommended the development of indicators on the situation of women in research. The subsequent Gender Watch System operated by the EC will be provided with information based on our monitoring as part of the annual reports that will provide valuable data concerning the progress of women in scientific research. 

A specific element of the project action plan relates to the public image presented by the project through its dissemination activities within the international scientific and wider community. All material will give a balanced representation of all social groupings to prevent any gender stereotyping. The partners will consult with relevant external agencies to assess the gender impact of the material used by the network in order to present an unbiased image of the field covered by the project. 

According to the Amsterdam treaty the gender dimension must be integrated in all EC policies and cannot be derogated in any community action; equal opportunity policies cannot therefore be sectoral but must be integrated in all activities (gender mainstreaming). In IT, statistics bear witness to a conspicuous under-representation of women, whose total participation in university education reaches only about 20%. Although this figure can be traced to problems at a far younger age it still indicates the perception for women of difficulty in establishing a career in this field.  In both the IT sector, as everywhere, vertical discrimination is present, making it difficult if not impossible for women to reach top positions. 

The positive actions envisaged by the NoE are the following:

1) To achieve the target established at European level for the participation of women in the over all composition of the management.

2) To provide a selection mechanism ensuring equal opportunity for bursaries.

3) To implement a gender- approach to training, in order to overcome psychological and cultural stereotypes that prevent women from participating with effective parity in the world of ICT.

4) To monitor every network activity in order to evaluate the compliance with gender mainstreaming, following the recommendations of the "Helsinki Group".

5) To emphasize and valorize the role of women in history where it has been conspicuously omitted in traditional approaches, as far as content of applications and case studies is concerned.

6) To give a balanced representation of the genders through all dissemination activities, avoiding gender stereotyping.

6.7 Raising Public Participation and Awareness

As discussed in section 5.4 the citizens/patients are increasingly playing an active role as partners of the health care professionals in the management of their health problems. The Internet has become an outstanding source of health-related knowledge, but both language barriers and the characteristics of the medical sub-language make difficult the task of understanding medical textbooks or the content in the patient record. The emerging cross-border health care services need to be supported by a common semantics for health allowing exchange of medical records across language barriers. The same challenge apply for follow-up of health status and utilization of health care resources in Europe, where health indicators and health statistics must be comparable. This semantic interoperability across Europe is essential for the free movements of the citizens considering requirements for emergency treatment and transfer of clinical information from the home country when temporarily visiting another EU country for work, studies or vacation. In the section on Ethical consideration issues concerning security and privacy in relation to health care information as well the linkage of clinical and pre-clinical data are discussed, topics which need to be addressed by the research community as well as health care professionals, politicians and the public.

NoE-activities concerning public participation and awareness can be described by the following.
· Direct participation of health care workers, patients and citizens in research activities, such as pilot testing and evaluation of developed tools and systems.

· Participation of researchers in public debates concerning health hare services.

· The public bodies in the health care and welfare area participating in the network will particularly play an important role as mediators of research issues and research progress to politicians, health care professionals as well as to the citizens.

· The Committee for dissemination of results will also have the responsibility to address the issues of public awareness of network activities.

6.C Milestones

6.8 Major Milestones

Milestone 1 (months 8): Technical infrastructure supporting communication and integration up-and-running.

Quality indicators: Q2 Sharing of research software tools, Q3 Logging of Website

Assessment based on Deliverables D3, D4.

Milestone 2 (months 2/8): Successful realisation of kick-off meeting and summer school

Quality indicators: Q1 Workshops and tutorials, Q6 Mobility programs

Assessment based on Deliverables D1, D5, D7.

Milestone 3 (months 12/24): One/ten co-authored research reports (papers, proceedings etc.).

Quality indicators: Q7 Co-authoring of research papers, Q10 Key characteristics

Assessment based on Deliverables D1, D20-26.

Milestone 4 (months 18): First artefact/model as results of jointly executed research programme, e.g. multi-lingual medial dictionary, principles for a high-level ontology for the biomedical domain, architecture for the semantic-based electronic health record.

Quality indicators: Q8 Participation in standardisation work, Q9 Jointly executed research programme.

Assessment based on Deliverables D8, D9, D20-D26.

Milestone 5 (months 18/30): Long-term integration – evaluation of the NoE progress by Scientific Advisory Committee and Exploitation and Dissemination Committee.

Quality indicators: Q6 Mobility programs, Q9 Jointly executed research programmes, Q10 Key characteristics.

Assessment based on Deliverables: D1, D20-26.

7. Quality of Integration
7.1 Comments on Quality of Integration

“Integration” is an abstraction and as such more difficult to measure and evaluate then a concrete item such as the quality of a laboratory test where there exist precise standards. Quality is also an abstract concept, which relates to the difference between what is expected or stated as a goal and what is achieved. Thus, a general problem with measuring quality, that is the quantification of quality, is the quantification of objectives and standards.

The notion of information quality and quality of terminological systems are addressed in this application where aspects of the former include validity and reliability and aspects of the latter include content coverage, structure and usability. As often experienced in the domain of biomedicine and health care, we lack also in the domain of “integration in the sixth framework” a golden standard, which is why relative measures have to be used (as reliability is often used instead of validity in the absence of any gold standard). Integration is also a dynamic process, why it makes sense to monitor the progress of the NoE by periodic comparison of a series of indicators over the NoE lifecycle.

The overall objective of the NoE instrument is as described in the introduction and the description of integrating activities to re-shape the European Research Area for the benefit of co-operative research of relevance to the European health care sector and ICT industry at the forefront of international research and development. In the following section a list of indicators is presented which will be used for periodic monitoring of the NoE integration process. The indicators will be analysed annually by the Board, so that appropriate modifications of the integration strategies could be decided when necessary.

7.2 Indicators of Quality
Key indicators for follow-up of the progress of the NoE will be:

Q1 Workshops and symposiums

· Workshop/kick-off designed for initial familiarization

type, length and location of meetings: to be decided

subjects covered: all 
number of participants: at least 1 and an average of 2 from each participating institution, making ca. 32 persons in all
Baseline: N/A

· Summer Schools, 1 per year; length 2 weeks; location 2004: Hungary 
subjects covered: all 
number of participants: at least 1 and an average of 2 from each participating institute, plus external participants, making ca. 50 persons in all
Baseline: N/A

· Special Interest Group (SIG)-type workshops, at least 3 per year; length 3 days; location: variable sites

subjects covered: each workshop should cover one or more work packages 

· Participation in national and international conferences: 

Goal: The NoE should be represented with several NoE member-institutions presenting as a unit via workshops, information meetings, and the like in at least 3 national and 1 international conference per year

· Board meetings: regular meetings and tele conferences for follow-up of the progress of activities and deliverables (configuration and responsibility of the Board is regulated in Consortium Agreement).


Q2 Sharing of resources and use of research software tools

Goal: The goal is to develop a common database repository for at least three types of materials: 1) software resources, 2) experimental data, 3) terminological systems and thesauri, as well as associated technical and scientific information useful for the integration of activities in the NoE. At least two resources in each category should be identified during the first year.
Baseline: N/A


Q3 Logging of Website

Goal: The NoE should have its own Portal up-and-running by 31 January 2004. The portal should be updated at least weekly; each constituent institute should update its respective website at least monthly. The portal should include details of all events organized within the framework of the NoE, together with information about other relevant external events, especially within the European Scientific Area. The portal should include a list of FAQs, it should be monitored for statistics of web users by number of searches, user profiles (IP number, domain etc.), user actions (search, download etc.). Use of FAQs should be monitored, and the website updated and refined accordingly.
Baseline: N/A


Q4 PhD-study courses

We will identify all institutions/departments that offer a PhD within the topic areas of the network, noting that in the UK, there's no such thing as a PhD `course', since students do no actual course-work but proceed directly to dissertation. Opportunities for joint courses will be identified. Given the different national regulations, we envisage that only a small number will actually be achievable. The Summer School in Month 8 will be a critical point bringing this program together.

Number of participants : to be identified later
Baseline: 0
Goal: 8

Q5 Co-tutoring of PhD-students

The Summer School in month 8 will provide many opportunities for co-tutoring PhD students from the institutions in the network, and we envisage that this will result in the identification of opportunities for formal joint supervision of PhD students.

Number of involved universities, departments, senior researchers and PhD students to be identified in WP6
Baseline: 0
Goal: At least 10 at the Summer School; 5 formal joint supervision of dissertations

Q6 Short-and medium-term visits of staff members

medium-term visits = 2 weeks or longer, for preparation of joint publications, student supervision, conference organization etc.

short-term visits = less than 2 weeks, for conferences and workshops, meetings with students

Baseline: assumed 0
Goal: all institutions should be involved; each institute should organize at least 2 and an average of 3 short-term and at least 1 and an average of 2 medium-term visits to other institutes within the NoE per year

Q7 Co-authoring of research papers, reports and educational materials

Participants in all institutions at senior researcher, post doc and PhD student levels should be involved with participants from other institutions in the preparation of co-authored scientific papers (original research paper, reviews, conference proceedings etc.) and reports.
Baseline: assumed 0
Goal: all research institutions should have at least 1 and an average of 2 co-authored scientific paper per year 


Q8 Participation in standardisation activities

Participation of NoE members in CEN TC251, IMIA, ISO, W3C working group meetings on national and European level.

CEN/TC 251/WG I and II

Baseline: 5 NoE experts/3 times yearly

Goal: 8 experts/ 3 times yearly


IMIA

Baseline: IMIA WGs 2 experts yearly

Goal: Medinfo 2004 15 NoE attendees (incl. relevant IMIA WGs) 

ISO/TC 215/WG 3 Health Informatics/Concept representation and ISO/TC 37 Terminology work

Baseline: TC 215 2 NoE experts 2 times yearly, TC 37 no NoE expert

Goal: TC 215 5 NoE experts 2 times yearly, TC 37 1 NoE expert once yearly

W3C

Baseline: No NoE experts

Goal: 2 NoE experts

Q9 Jointly executed research programmes

Goal: To qualitatively follow the progress of the jointly executed research programme in relation to objectives and time frame set forth. Assessment will be based on task descriptions and deliverables for each work package. 

Baseline: N/A


Q10 Key characteristics of NoE partners

Goal: To quantitatively and qualitatively follow the development of each partner (through indicators budget and employees, research funding, production of dissertations, research papers and patents, number of students) under the hypothesis that participation in the NoE will positively strengthen the partners as centres of excellence.
Baseline: N/A


8. Project Organisation, Management and Governance Structure
8.1 Governing bodies, roles and responsibilities

The statutory institutions of the NoE are the Assembly and the Board. The Assembly approves the Committees necessary for the fulfilment of the activities within the NoE. The number and assigned tasks of approved Committees will change during the lifecycle of the NoE, thereby facilitating a dynamic and flexible organisation of the NoE. The Board is an operative body, working in close co-operation with the Management Office and with close consultations with the Committee Co-ordinators.

8.1.1 The co-ordination of the NoE 

The Co-ordinator (CO)

In addition to the CO’s functions pursuant to the EU Contract, the CO will primarily have the function of serving as chair of the Assembly and the Board, including administration and preparation of minutes and transmission of any documents and information connected with NoE activities.

The Management Office

An authorisation for the submission of a NoE proposal under the sixth Framework Programme and a mandate for co-ordination have been signed by the NoE partners. The latter commits partners to signing a Consortium Agreement as a prerequisite for signing an NoE-contract with the European Commission. The NoE co-ordinator institution will be the Department of Biomedical Engineering/Medical Informatics of Linköping University, headed by Dr Hans Åhlfeldt. A Management Office within Linköping University will be set up with the following functions:

· Coordinator’s Office, with day-to-day administrative support.
Key personnel: Dr Hans Åhlfeldt (co-ordinator), Hans Gill (local project officer), Jörgen Jonson (financial support)

· International Office with experience of and responsibilities for international agreements and exchange programs.
Key personnel: Ann-Christine Comstock, International Office Director, Johan Åkerman, EU-Financed Research

· Legal Advisor with experience of and responsibilities for legal affairs relating to the Consortium Agreement and the EU-contract.
Key personnel: Göran Hessling, Chief Legal Advisor

· Management advisory group from the Department of Management and Economics, with professional experience of management and business administration.
Key personnel: Magnus Holmström, Head of Department

The Management Office will be responsible for:

· Drafting and finalising the Consortium Agreement and signing of the NoE Contract.

· Awarding financial assistance under the terms of the Consortium Agreement

· Administration of changes in NoE partner list in accordance with the rules set forth in the Consortium Agreement

· Liaison between the NoE and the Commission

· Overall monitoring of NoE activities and execution of deliverables and milestones

The Committee Coordinator (CCO)

The CCO has the function as the chair for a Committee, including administration and preparation of minutes, transmission of any documents and information connected with the activities in question between the parties concerned or the CO and transmission of the Deliverables of the parties engaged in the Committee activities.

Work package Leader

Each Work package defined in the Joint Programme of Activities will be led by a Work package Leader. A Work package might be a joint adventure of several parties whose activities are co-ordinated by the Work package Leader. The latter is also responsible for close consultations with the other partners and with the Board, and for ensuring co-ordination with related Work packages.

8.1.2 The Assembly

The Assembly is the principal institution of the NoE and is composed of one duly authorised representative of each partner. The Assembly will meet at frequency defined in a Consortium Agreement. Extraordinary meetings can be called at the request of the Chair or at any other time when necessary at the request by one of the parties. The aim is to have a decision making body which is sufficiently flexible and efficient to promote the development of the NoE. 

The Assembly shall be responsible for the overall direction of the NoE. To that end, it shall have the powers to decide upon the strategy of the NoE and the allocation of its budget, making proposals to the parties, deciding upon press releases and joint publications as well as establishing roadmaps with regard to the activities within the NoE, deciding upon the establishment of specific Committees and upon measures in the framework of audit procedures to ensure the effective co-ordination and monitoring of the progress of NoE activities. To form a quorum the Assembly must have a majority of two-thirds (2/3) of its parties represented, directly or by proxy. Where decisions are to be taken unanimously, all parties must be represented at the meeting.

8.1.3 The Board

The Board shall be responsible to the Assembly for setting, approving, directing and monitoring the overall strategic direction of the NoE, in accordance with the decisions made by the Assembly. The Board is responsible for all pro-active measures concerning defaulting parties and for management of the NoE within the framework set up by the Assembly in accordance with the EU Contract and the Consortium Agreement. The Board shall constantly seek to ensure close consultation with all partner as well with as with the established committees.

The Board is chaired by the CO and shall consist in addition of a maximum of six representatives of the partners, elected by the Assembly. The Board must have a majority of two-thirds (2/3) of its members present to form a quorum. Where decisions are to be taken unanimously, all members must be represented at the meeting. A member of the Board cannot be represented by a proxy.

8.1.4 Committees

The NoE needs to be organised in a flexible and dynamic way. The assignment of Committees for specified tasks during the different phases of the NoE lifecycle will ensure that the management of the NoE can be responsive to salient developments within and outside the NoE. Committees already foreseen are listed below.

The Network Integration Committee

The responsibility of this ”think-tank” committee will be strategic planning, with the objective of establishing a self sustainable network after the EU financing period. The key deliverable will be letters of intent and commitment from the partners within the network. The constitution of the network in terms of numbers and types of partners will be analysed, as well the progress of the NoE as monitored by the list of indicators identified in section B6. 

The Scientific Advisory Committee

The Scientific Advisory Committee is constituted from scientists from the academic, industrial and public health world, both inside and outside the NoE and inside and outside the EU. At least half of the members should come from the NoE, and at least one third should come from outside. The main responsibility of the Scientific Advisory Board will be to provide an annual evaluation of ongoing network activities, and the recommendation to the Assembly on re-direction or re-shaping of research activities.

Exploitation and Dissemination Committee

An Exploitation Committee will be appointed with the responsibilities of working on public relations, dissemination and exploitation of results. 

8.2 The Consortium Agreement

Before the EU-NoE Contract is signed, a Consortium Agreement will be finalised and signed by the NoE partners. The process of establishing the Consortium Agreement will be the responsibility of the Management Office. The Consortium Agreement will specify the general conditions of the NoE set forth by the Commission, responding to the items listed in Annex II and III of the Model Contract (Decision C (2003), 799 dated 17.03.03), including implementation and deliverables, financial aspects, and intellectual property rights. 

The financial model of the Consortium Agreement will include the following principal components:

· Management cost for the Management Office up to 7% of the total budget

· Base funding to each partner for consumables and administration (approximately 2%)

· Cost for travels and exchange programs for each partner (approximately 15%)

· Direct cost for activities performed within Work Packages (approximately 76%)

9. Joint Programme of Activities first 18 months

9.1 JPA Plan Introduction

The Joint Programme of Activities (JPA) is built up of the following principal components:

· Management activities including monitoring of the overall integration process, evaluation of progress against milestones and objectives, and long term strategic planning (WP1-2).

· Integrating activities including infrastructure for communication, and mobility programs (WP3-7).

· Activities to spread excellence. Internal knowledge transfer will be supported through mobility programs among researchers and PhD-student, and workshops and tutorials where front line material in the subject areas of interest will be presented and worked upon (WP10-16). Dissemination and exploitation of results will be the responsibility of two specific work packages (WP8-9) including contributions to standardisation efforts and to the formulation of health care policies, e.g. CEN TC251, IMIA, ISO, W3C. Dissemination of results to the scientific community and public domain through research papers, conference proceedings, educational material will be an inherent part of these activities.

· Common research activities in identified areas of interest (WP20-26).

9.1.1 Risk Analysis and Contingency Plan

The network aims to bring together different academic communities – ontology engineering, language engineering, data mining. There is a risk that understanding each other's domains will take longer than the term of the project, particularly as all the fields are themselves rapidly evolving. In such a cross-disciplinary context, joint projects organized around distributed task forces are the best guarantee for long-term management of the network. Therefore it is to be noted that in each of the core domains identified in the network, leading groups are always back up by at least one group, as can be seen from the work package description.

Mutual understanding of the network members depends on continued participation of at least a core of people from each discipline over a sustained period. Although the network might have a dynamic membership, the board will aim at insuring representativeness of scientific content of the project, together with controlling that efforts needed to educate those who join the network from time to time may distract from the goal of achieving deeper mutual understanding of the core members.

The network does not provide sufficient funding to secure full employment of the core domain experts. Their continued ability to participate is therefore contingent on their ability to acquire local grant income. The follow-up of key characteristics for partners such as research funding, and changes in budget and employees will therefore be performed and acted upon if necessary.

Intellectual Property Rights - the project proposes shared lexical and ontological corpora. A licensing model needs to be devised that allows and encourages this and, more importantly, is still able to interoperate with the existing (often proprietary) resources and tools.

Sensitive data issues. - for the sake of cooperation and cross-fertilization, samples of data are to be shared among partners in the network. Among such shared data, items of the patient records are highly sensitive; therefore each partner will rely on his own national/local regulations and legal/ethical bodies to define pseudonymization methods and guidelines (subsidiary principle). Targeted bilateral agreements will be investigated when necessary to facilitate activities in a given subproject.

The objective of the decision-making mechanisms regulated in the Consortium Agreement is to facilitate the integration process under an atmosphere of trust and transparency. The decision making mechanism need to be both sufficiently flexible and efficient to promote the integration process and to ensure work of highest scientific standards. Although based on the unified UNECA model, the realisation of the managerial structures and decision-making mechanisms set forth by the Consortium Agreement is a critical matter. One of the management activities will therefore be to share experiences and on critical matters seek for advice from the EC project officers, other NoEs and other expertise on management and business administration.
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9.4 Work Package List (18 months)

	Work-package
No
	Work package title
	Lead 
contractor

	Start
month
	End
month
	Deliv-erable


	1
	Project management
	The Board
	1
	18 (36)
	D1

	2
	Assessment and strategic planning
	The Board
	7
	18 (36)
	D2

	3
	Set-up of a common database
	DIM
	2
	8 (18)
	D3

	4
	Set-up of public website
	EDSA
	2
	8 (18)
	D4

	5
	Planning of network meetings
	The Board
	1
	6
	D5

	6
	Mobility programs 
	ITRI
	3
	12
	D6

	7
	Summer School 2004
	MEDINFO
	4
	11
	D7

	8
	Participation in standardisation work
	KI
	2
	18
	D8

	9
	Dissemination and exploitation
	MRI
	9
	18
	D9

	10
	Workshop/tutorial on Health Care Statistics
	LiU IMT
	5
	9
	D10

	11
	Workshop/tutorial on the Semantic Web
	LiU IDA
	5
	9
	D11

	12
	Workshop/tutorial on Ontology Engineering
	IFOMIS
	5
	9
	D12

	13
	Workshop/tutorial on Natural Language Processing in the Biomedical domain
	DIM
	7
	11
	D13

	14
	Workshop/tutorial on Data Mining in Bioinformatics Databases
	EBI
	10
	14
	D14

	15
	Workshop/tutorial on Text Mining and Information Retrieval
	UKLFR
	10
	14
	D15

	16
	Workshop/tutorial on the Electronic Health Record
	UCL
	7
	11
	D16

	20
	Research Activity Multilingual Medical Dictionary
	UKLFR
	6
	36
	D20

	21
	Research Activity Ontology Engineering
	UOM
	6
	36
	D21

	22
	Research Activity SNOMED CT
	KI
	6
	36
	D22

	23
	Research Activity Health Statistics and Semantic Distance
	LiU IMT
	6
	36
	D23

	24
	Research Activity Data Mining and Information Retrieval
	EBI
	6
	36
	D24

	25
	Research Activity Concept Systems for Laboratory Medicine
	LiU c-NPU
	6
	36
	D25

	26
	Research Activity Electronic Health Record
	UCL
	6
	36
	D26

	
	TOTAL
	
	
	
	


9.5 Deliverables list (18 months)

	Del.no
	Del.code
	Deliverable  title
	Delivery
date

	Nature


	Dissemination
level



	1
	D1.1
	Detailed analysis of research activities)
	6
	R
	RE

	2
	D1.2
	Periodic management report
	12
	R
	RE

	3
	D1.3
	Periodic financial report
	12
	R
	RE

	4
	D1.4
	Quarterly reports
	3,6,9,15,18
	R
	RE

	5
	D1.5
	Project Presentation
	3
	R
	RE

	6
	D2
	Strategic planning
	12
	R
	RE

	7
	D3.1
	Typology of shared resources
	6
	R
	RE

	8
	D3.2
	Report on common database
	11
	R
	RE

	9
	D4.1
	Report on public website
	11
	R
	RE

	10
	D4.2
	Report on public website
	17
	R
	PU

	11
	D5.1
	Network meetings
	6
	R
	RE

	12
	D5.2
	Network meetings
	11
	R
	RE

	13
	D6.1
	Report on doctoral dissertations
	6
	R
	PU

	14
	D6.2
	Report on PhD programmes
	11
	R
	RE

	15
	D6.3
	Report on mobility program
	11
	R
	RE

	16
	D7.1
	Planning summer school
	8
	R
	RE

	17
	D7.2
	Evaluation summer school
	11
	R
	RE

	18
	D8.1
	Participation in standardisation work
	6
	R
	RE

	19
	D8.2
	Participation in standardisation work
	17
	R
	RE

	20
	D9.1
	Format and layout for educational material
	11
	R
	RE

	21
	D9.2
	Report on educational material
	17
	R
	PU

	22
	D9.3
	Report on dissemination
	17
	R
	RE

	23
	D10
	Workshop on health statistics
	9
	R
	RE

	24
	D11
	Workshop on the semantic web
	9
	R
	RE

	25
	D12
	Workshop on ontology engineering
	9
	R
	RE

	26
	D13
	Workshop on NLP
	11
	R
	RE

	27
	D14
	Workshop on data mining
	14
	R
	RE

	28
	D15
	Workshop on information retrieval
	14
	R
	RE

	29
	D16
	Workshop on the EHCR
	11
	R
	RE

	30
	D20.1
	Report on multi-lingual medical dictionary
	11
	R
	RE

	31
	D20.2
	Prototype multi-lingual medical dictionary
	17
	P
	RE

	32
	D21.1
	Report on ontology engineering
	11
	R
	RE

	33
	D21.2
	Report on ontology engineering
	17
	R
	RE

	34
	D22.1
	Report on SNOMED CT – tools and systems
	11
	R
	RE

	35
	D22.2
	Report on SNOMED CT - evaluation
	17
	R
	RE

	36
	D23.1
	Report on health statistics
	11
	R
	RE

	37
	D23.2
	Report on information quality in health registries
	17
	R
	RE

	38
	D24.1
	Report on data mining and IR
	11
	R
	RE

	39
	D24.2
	Report on data mining and IR
	17
	R
	RE

	40
	D25.1
	Report on concept systems for lab.medicine
	11
	R
	RE

	41
	D25.2
	Report on concept systems for lab.medicine
	17
	R
	RE

	42
	D26.1
	Report on EHCR
	11
	R
	RE

	43
	D26.2
	Architecture for semantic-based EHCR
	17
	R
	RE


9.6 Work Package Description

9.6.1 Project Management and Integration

Work Package 1 (WP1): Project Management

Responsible: Management Office, The Board (LIU-IMT, KI, UKLFR, DIM, UOM)

Person months: 8 (1.5, 1.5, 1.5, 1.5, 1.5)

Participants: All partners

Start: Month 1 

Duration: 18 months

Objective and Description: 
The objective is to oversee the progress of the NoE activities through follow up of work package activities and deliverables. Regular communication with work package leaders will be established for follow up of activities according to plan. 
Periodic activity reports will be produced containing an overview of activities carried out, a description of progress towards objectives and milestones, identification of problems encountered and corrective actions taken.
Periodic management reports will be produced including cost statements with justification of resources deployed by partners, and on an annual basis compilation of audit certificates.

The objective is further to extend the preliminary analysis of excellence and ongoing research activities within the Network which was carried out already during the pre-proposal phase. Activity areas already identified and formulated as Work Packages will be further developed in terms of a coordination program and a mobility plan. Further areas suited for joint research activities will be identified and analysed. An extended inventory of the competences of each partner and the complementary of these competencies will be made and summed up in a database which will be available via the Internet.


Task:
1.1 Follow up of progress of activities and deliverables
1.2 Compilation of periodic reports
1.3 Identification of further joint research activities
1.4 Identified gaps of competencies
1.5 Identification of information suitable for a common database

Deliverable:
D1.1 Report Detailed Analysis of Research Activities m6
D1.2 Periodic management report includeing activity reports
D1.3 Periodic Financial reports
D1.4 Quarterly reports
D1.5 Project Presentation

Interaction with other Work Packages: 
WP3 Common Database
WP4 Public Website
WP6 Mobility Program

Work Package 2 (WP2) Assessment and Strategic Planning

Responsible: The Board, Network Integration Committee (LIU-IMT, KI, UKLFR, DIM, UOM)

Participants: All partners

Person months: 8 (1.5, 1.5, 1.5, 1.5, 1.5)

Start: Month 6 

Duration: Twelve months

Objective and Description: 
The objective is monitoring and evaluation of the NoE integration progress in relation to established objectives, milestones and goals for quality indicators. Different management structures will be analyses as well as formal and informal ways of co-operation, together with strengths, weaknesses, opportunities and threats (SWAT-analysis) of the NoE. Legacy constrains need to be analysed and worked on. The evolvement of the network in terms of size and composition of partners and funding will be analysed. The list of quality indicators will be used as input for the analysis. This work activity will be carried out in co-operation with the Scientific Advisory Committee and the Dissemination Committee. The long term objective is to assure a self sustainable network after the E.U. financing period.

Task: 
2.1 Analysis of management structures, formal and informal ways of co-operation.
2.2 Analysis of quality indicators
2.3 SWAT-analysis
2.4 Analysis of legacy matters
2.5 Analysis of funding situation

Deliverable:
D2 Report Assessment and Strategic Planing m12

Work Package 3 (WP3): Set-up of a Common Database

Responsible: The Board (LIU-IMT, KI, UKLFR, DIM, UOM), EDSA

Person months: 7 (1.1, 1.1, 1.1, 1.1, 1.1, 1.9)

Participants: All partners

Start: Month 2 

Duration: 5 months (first version, v.1), thereafter continuous upgrading

Objective and Description: 
The objective is to initiate the task of building a common database repository for at least three types of materials: 1) software resources, 2) experimental data, 3) terminological systems and thesauri, as well as associated technical and scientific information useful for the integration of activities in the NoE. Due to the variety in different data/software types, this task will begin with the attempt to find solutions to problems standing in the way of the necessary data standardisation. In a preliminary step, we will start sharing samples of data (corpora, databases, lexicons.etc.) from all partners in order to identify regular patterns and possible normalization strategies. For the first year, we will concentrate on identifying a set of software to be shared within the network and plan to collect textual resources from clinical records: thus, copyrights and pseudonymization procedures will have to be solved as sine qua non condition.

Task:
3.1 Analysis of terminological resources and corpora
3.2 Identification and description of sharable data
3.3 Identification and description of sharable software
3.4 Design specification of database including web interface
3.5 Database implementation
3.6 Rules for access and updating
3.7 Organisation for maintenance

Deliverable: 
D3.1 Report on Typology of shared resources m6
D3.2 Report on Common database m11

Interaction with other Work Packages: 
WP1 Project Management
WP4 Public Website

Work Package 4 (WP4): Set-up of a Public Website

Responsible: EDSA, MRI, The Board (LIU-IMT, KI, UKLFR, DIM, UOM)

Person months: 11 (7.5, 1.9, 0.4, 0.4, 0.4, 0.4, 0.4)

Participants: All partners

Start: Month 2

Duration: 5 months (first version, v.1), thereafter continuous upgrading

Objective and Description: 
The objective of WP3 is to design and implement a public Website where information is made available about the network as a whole, together with competence profiles for each partner and other relevant public information about the progress of NoE activities. The use of Internet-based technology for supporting and maintaining communication within the NoE through various media such as mailing lists, meeting agenda, conferences, virtual meetings, and newsletters. This task will be an integral part of the management of the NoE.
Usual web facilities, with separate public and restricted areas (depending on a set of user profiles) will be set up for both internal management purposes and dissemination of activities outside the network.
Task:
4.1 Design specification
4.2 Realisation of website functionality
4.3 Rules for information structure and information handling
4.4 Organisation for updating and maintenance

Deliverable: 
D4.1 Report Public Website m11
D4.2 Report Public Website m17

Interaction with other Work Packages: 
WP1 Project Management
WP3 Common Database


Work Package 5 (WP5): Planning of Network Meetings


Responsible: The Board (LIU-IMT, KI, UKLFR, DIM, UOM)

Participants: Input from all partners

Person months: 4 (0.7, 0.7, 0.7, 0.7, 0.7)

Start: Month 1 

Duration: Four months, thereafter annual scheduling 

Objective and Description: 
The objective is to identify, schedule and assign planning responsibility for a series of network meetings. The general objective of network meetings is to speed up the integration process and to foster co-operation and exchange of know-how and research infrastructure within the network. Network meetings will be of different kinds: kick-off meeting, workshops, summer school, and joint national and international conferences and seminars.
By co-ordination of NoE meetings and travel to external conferences and symposia, resource consumption might be minimised and time of Network participants more rationally allocated. Through co-ordinated participation of NoE members in conferences, the visibility of the NoE will be enhanced, and cutting edge research of interest to the NoE framework can be identified and brought to the awareness of the partners.
The objective is also, as an extension to the already identified workshops, to further plan workshops and tutorials for spreading of excellence within the NoE.

Preliminary material:
Kick-off meeting January 2004
Regular national and international conferences
CEN TC251 working group meetings
IMIA working group meetings
Summer School 2004

AMIA Fall Symposium, Washington, November 8-12, 2003
Swedish/Nordic Annual Terminology Conference, Stockholm, November 11-12, 2003.
KR 2004, 9th International Conference on Principles of Knowledge Representation and Reasoning, Whistler, Vancouver, British Columbia, Canada, June 2-5, 2004
ECAI 2004, 16th European Conference on Artificial Intelligence, Valencia, Spain, August 22-27, 2004
IJCAI-05, Nineteenth International Joint Conference on Artificial Intelligence, Edinburgh, Scotland, UK, July 31-August 5, 2005 (IJCAI-03 Acapulco, Mexico, August 9-15, 2003, no conference 2004)
AAAI, Nineteenth National Conference on Artificial Intelligence (AAAI-04) and the Sixteenth Innovative Applications of Artificial Intelligence Conference (IAAI-04) will be held July 25-29, 2004 in San Jose, California
ISWC2003, 2nd International Semantic Web Conference, October 20-23, 2003, Sanibel Island, Florida, USA
MEDINFO 2004, Hilton San Francisco, San Francisco, California, United States, September 7-11, 2004 
COLING International Conference on Computational Linguistics
ACL Conference of the Association for Computational Linguistics
EACL Conference of the European Chapter of the Association for Computational Linguistics
LREC International Conference on Language Resources and Evaluation


Task:
5.1 Scheduling of network meeting first 18 months
5.2 Planning kick-off meeting January 2004
5.3 Planning of joint NoE/national/international meetings/conferences
5.4 Planning of additional workshops and tutorials

Deliverable:
D5.1 Report Network Meetings m6
D5.2 Report Network Meetings m11

Interaction with other Work Packages: 
WP1 Project Management
WP4 Public Website


Work Package 6 (WP6): Mobility programs 

Responsible: ITRI, The Board (LIU-IMT, KI, UKLFR, DIM, UOM)

Participants: All university partners

Person months: 7 (5.6, 0.2, 0.2, 0.2, 0.2, 0.2)

Start: Month 3 

Duration: Nine months

Objective and Description: 
The objective is to compile descriptions of recent PhD dissertations and on-going PhD thesis work for presentation to the NoE. Standards and procedures with respect to the production of PhD dissertations will be summarised and compared. The compilation will be used as a basis for a possible process towards harmonisation of procedures and for sharing of senior research staff as co-tutors in doctoral programs (although formally handled by the different universities).

The objective is further to identify opportunities for exchange of researchers and PhD students between partners in the NoE, and to plan and organise these as short-, medium- and long-term visits. 


Task:
6.1 Compilation of recent and ongoing doctoral programs within the NoE
6.2 Compilation of PhD-course material within the NoE
6.3 Description of standards, procedures and quality control with respect to PhD dissertations
6.4 Proposal for co-tutoring of doctoral students and harmonisation of procedures
6.5 Proposal for researcher and student mobility program

Deliverable:
D6.1 Report on recent and ongoing doctoral dissertations m6
D6.2 Report on PhD programmes, standards and procedures m11
D6.3 Report mobility program m11

Interaction with other Work Packages: 
WP4 Public Website
WP7 Summer School


Work Package 7 (WP7): Summer School 2004

Responsible: MEDINFO, The Board (LIU-IMT, KI, UKLFR, DIM, UOM)

Participants: All partners

Person months: 5 (3.7, 0.2, 0.2, 0.2, 0.2, 0.2)

Start: Month 4 

Duration: Five months

Objective and Description: 
The objective is to plan and organise a summer school 2004 where researchers and doctoral students in the network, maybe including US guests, gather in one place for an extended period (e.g. a full week) for an informal program of workshops, tutorials, demonstrations and social activities.
Preliminary location is Budapest or a resort close to lake Balaton in Hungary.
Task:
7.1 Planning of content, activities, duration, localisation
7.2 Organisation and realisation

Deliverable: 
D7.1 Summer School 2004 m8
D7.2 Evaluation of Summer School 2004 m11

Interaction with other Work Packages: 
WP4 Public Website
WP5 Network Meetings


9.6.3 Knowledge Transfer and Dissemination

Work Package 8 (WP8): Participation in Standardisation Work

Responsible: KI, SU, UCL, The Board (LIU-IMT, KI, UKLFR, DIM, UOM)

Participants: All partners

Person months: 10 (5.8, 1.9, 1.9, 0.2, -, 0.2, 0.2, 0.2, 0.2)

Start: Month 2 

Duration: 17 months

Objective and Description: 
The objective is to facilitate information exchange and knowledge transfer between the NoE partners and the working groups of the European standardisation organisation (CEN) and of the International standardisation organisation (ISO). The network will establish close links to those working on the standardisation efforts in health informatics organised by CEN/ TC 251 and it’s four working groups (I) Information Models, (II) Terminology and Knowledge Bases, (III) Security, Safety and Quality, and (IV) Technology for Interoperability. Work in the two first working groups of TC251 is at the core of the proposed network activities. 

Participation in international working groups such as ISO/TC 215/WG 3 will be encouraged as well as the LOINC and cNPU groups. The NoE shall also maintain contacts with other bodies such as the IMIA working groups on Intelligent Data Analysis and Data Mining (03), Medical Concept Representation (06), Standards in Health Care Informatics (16), Computerised Patient Records (17), and the W3C.

Task:
8.1 Participation in CEN TC251 working groups, primarily WG 1,2.
8.2 Participation in IMIA working groups, primarily WG 3, 6, 16, 17
8.3 Participation in W3C

Deliverable:
D8.1 Report Participation in Standardisation work m6
D8.2 Report Participation in Standardisation work m17

Interaction with other Work Packages: 
WP1 Project Management
WP4 Public Website
WP5 Network Meetings


Work Package 9 (WP9): Dissemination and Exploitation

Responsible: MRI, Dissemination Committee (LIU-IMT, KI, UKLFR, DIM, UOM)

Participants: All partners

Person months: 9 (3.7, 1.0, 1.0, 1.0, 1.0, 1.0)

Start: Month 9

Duration: Ten months

Objective and Description: 
The objective is to bring together results from the research projects for analysis of exploitation possibilities. 
The objective of this activity is further to compile and refine the study material produced during the realisation of workshops and tutorials, and to identify suitable ways of dissemination and publishing of this material.

Task:
9.1 Analysis of exploitation possibilities of research results
9.2 Proposal for structure and format for study material produced by tutorials and workshops
9.3 Compilation of study material and publication on NoE website
9.4 Analysis of potential target groups and media for further publication

Deliverable:
D9.1 Report Format and Layout for Study Material m11
D9.2 Report Educational Material m17
D9.3 Report Dissemination and Exploitation m17

Interaction with other Work Packages: 
WP1 Project Management
WP4 Public Website
WP10-WP16 Workshops and Tutorials

Work Package 10 (WP10): Workshop/tutorial on Health Care Statistics

Responsible: LiU (IMT), MEDINFO, NORDCLASS, SOS, STAKES, KITH, NBH

Participants: All partners

Person months: 9 (5.6, 1.9, 0.5, 0.5, 0.5, 0.2, 0.2)

Start: Month 5 

Duration: Five months

Objective and Description: 
The objective is to plan and organise a workshop on morbidity and mortality statistics, quality registries and the use of WHO classifications for comparative health statistics. While several organisations within Europe and throughout the world collect statistical data on health and national health care systems, the general problem is the low reliability of data, conflicting interpretations and definitions and poor exploitation of the information. The overall objective of this activity is to contribute to the improvement of European Health Statistics by dissemination of related knowledge and by achieving consensus in areas where conflicting practices theories and interpretations occur.
The topic of interest covers the following fields:

Ontology of health indicators

Presentation and representation of data

Tools for navigation among data in a multidimensional space

Quality of data, reliability, accuracy, usefulness

Theory, practice history and future of coding systems.

Possible event in conjunction with Summer School 2004.

Task:
10.1 Planning of workshop/tutorial
10.2 Realisation of workshop/tutorial
10.3 Study material

Deliverable:
D10 Report WP10 m9

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings
 WP26 Research Activity Health Statistics and Semantic Distance

Work Package 11 (WP11): Workshop/tutorial on the Semantic Web

Responsible: LiU (IDA), UKLFR, UNIFR, CAU, UOM, STAKES, KITH, NBH

Participants: All partners

Person months: 13 (5.6, 1.0, 0.9, 1.9, 1.9, 0.5, 1.0, 0.4)

Start: Month 5 

Duration: Five months

Objective and Description: 
The objective is to plan and organise a workshop on material relating to the Semantic Web. The Semantic Web initiative offers a useful framework for adding semantics to web documents by using metadata based on common standards, such as XML for document markup and DAML+OIL for expressing the underlying knowledge. Different ways to generate semantic web compatible documents will be presented, e.g. the knowledge-based authoring of documents, semantic tagging of unstructured text etc.
Possible event in conjunction with Summer School 2004.

Task:
11.1 Organisation of a workshop/tutorial 
11.2 Realisation of workshop/tutorial
11.3 Study material

Deliverable:
D11 Report WP11 m9

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings
WP15 Workshop/tutorial on Text Mining and Information Retrieval

Work Package 12 (WP12): Workshop/tutorial on Ontology Engineering

Responsible: IFOMIS, CNR-ISTC, UOM, CAU, LIU(IDA)

Participants: All partners

Person months: 13 (5.6, 1.9, 1.9, 1.9, 1.9)

Start: Month 5 

Duration: Five months

Objective and Description: 
The objective is to plan and organise a workshop on ontology engineering. Two schools of thought are gradually beginning to crystallize in the domain of information systems ontology. On the one hand is the school which focuses primarily on the representational adequacy of an underlying ontological theory, leaving for others the task of transforming this theory into working applications. On the other hand is the (much larger) school which focuses primarily on the construction of ontologies as working applications, at the expense of representational adequacy. Both schools are represented in the NoE, providing an opportunity for fruitful debate, competition and co-operation. 
The presentation of specific ontologies and reference terminologies will include OpenGalen, MedO, Gene Ontology, UMLS and SNOMED CT. Tools for authoring and managing ontologies as well as common terminology services will be covered.
Possible event in conjunction with Summer School 2004.

Task:
12.1 Organisation of a workshop/turorial.
12.2 Realisation of workshop/tutorial
12.3 Study material

Deliverable:
D12 Report WP12 m9

Interaction with other Work Packages: 
WP1 Project management
WP3 Public Website
WP4 Network Meetings
WP21 Research Ontology Engineering


Work Package 13 (WP13): Workshop/tutorial on Natural Language Processing in the Biomedical domain

Responsible: DIM, ITRI, LiU (IDA)

Participants: All partners

Person months: 9 (5.6, 1.9, 1.9)

Start: Month 7 

Duration: Five months

Objective and Description: 
The objective is to plan and organise a workshop on natural language processing. The development and adaptation of basic NLP tools (word segmenter, tagger, chunker, parser) to the medical sub-language serves as a foundation for higher-level semantic and knowledge-base understanding of text. This understanding, qualitatively improves the task of information extraction and information retrieval. 
In 2002, the first workshop on Natural Language Processing in Biomedical Application was held in Cyprus as an EFMI satellite workshop (http://www.genisis.ch/~natlang/NLPBA02/). This first event gathered about 50 researchers and featured 14 international scientific presentations (11 from all over Europe, 3 from North-America, and 1 from Japan). A selected set of these papers was later published in a special issue of the International Journal of Medical Informatics (Eslevier). Since this date, different forum (ACL, ACM-SIGIR) have organised similar satellites workshops. The objective of this NoE workpackage is to co-ordinate these events in order to organise a workshop on a more regular bases. Ideally, the workshop could be associated with an evaluation forum on a specific task to be defined, in the spirit of the CoNLL (http://ilk.uvt.nl/~signll/shared.html) shared tasks. Co-operation with WP 24 is foreseen.
Possible event in conjunction with MEDINFO 2004.

Task:
13.1 Organisation of a workshop/tutorial
13.2 Realisation of workshop/tutorial.
13.3 Study material

Deliverable:
D13 Report WP13 m11

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings
WP15 Workshop/tutorial on Text Mining and Information Retrieval


Work Package 14 (WP14): Workshop/tutorial on Data Mining in Bioinformatics Databases

Responsible: EBI, DIM

Participants: All partners

Person months: 7 (5.6, 1.9)

Start: Month 10 

Duration: Five months

Objective and Description: 
The EBI is Europe's major molecular biology database producer, bioinformatics service provider, and bioinformatics research centre. The major focus is on development of databases of nucleotide and protein sequences, protein families, protein structures, microarrays and genome annotation. A network of worldwide collaborators are engaged in these projects, and many other specialised databases (protein interactions, enzymes, immunogenetics, mutations) are actively pursued. More recent exploitation of text resources and ontology development has triggered a variety of biomedcal text-mining activities relevant to this network of excellence.

The Computational Genomics Group at EBI are currently developing research in the fields of genome sequence annotation, classification of protein function, protein sequence motif discovery, data mining, ontologies for molecular biology, metabolic pathways, deep phylogeny, knowledge representation in molecular biology databases, pattern discovery in sequences and transcription.

The objective of this activity is to share in-depth knowledge of the content and structure of EBI databases, as well as knowledge of useful methods and tools for data mining and information retrieval. Although well-known in the bioinformatics community, this NoE activity will promote the establishment of new collaboration between research groups of medical informatics and bioinformatics and thereby the authoring of new research applications targeted towards national and European research foundations. 

Possible event at EBI Nov-Dec 2004.

Task:
14.1 Organisation of a workshop/tutorial
14.2 Realisation of workshop/tutorial.
14.3 Study material

Deliverable:
D14 Report WP14 m14

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings
WP8 Mobility Program
WP15 Workshop/tutorial on Text Mining and Information Retrieval


Work Package 15 (WP15): Workshop/tutorial on Text Mining and Information Retrieval 

Responsible: UKLFR, UNIFR, DIM, ITRI, INSERM, SU

Participants: All partners

Person months: 13 (3.0, 2.6, 1.9, 1.9, 1.9, 0.9)

Start: Month 10 

Duration: Five months

Objective and Description: 
.Information retrieval techniques include mathematical modelling of the relation between document content, e.g. the content of the patient record, and the end-user query. Generally, the set of terms used for indexing and thereby also for retrieval is a flat list without internal structure apart from what is given lexically. An interesting question is how the structure of conceptual models imposed on the indexing system could be utilized to improve the performance of search engines. 
A common problem in text mining and information retrieval is the lack of a suitable metric to measure the relevance of given documents to a prior user query. One approach to solving this problem is latent semantic indexing, in which a low rank approximation of the term-document-matrix is obtained using singular value decomposition. Recent research has shown that canonical correlation analysis can effectively discover and model relevant relations between different sources of information by maximisation of mutual information.
The objective is to plan and organise a workshop on text mining and information retrieval, thereby providing an overview of existing methods and approaches for indexing, of text, mining of relations between documents, and information retrieval as compared to methods applied to material composed of other data types than text (e.g. structured relational databases).

Possible event at EBI Nov-Dec 2004.

Task:
15.1 Organisation of workshop/tutorial
15.2 Realisation of workshop/tutorial
15.3 Study material

Deliverable:
D15 Report WP15 m14

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings
WP11 Workshop on Semantic Web
WP13 Workshop/tutorial on NLP
WP14 Workshop/tutorial on Data Mining

Work Package 16 (WP16): Workshop/tutorial on the Electronic Health Record

Responsible: UCL, INSERM, CNR-ISTC, UOM

Participants: All partners

Person months: 11 (5.6, 1.9, 1.9, 1.9)

Start: Month 7 

Duration: Five months

Objective and Description: 
This workshop will aim to bring members of this wide health informatics consortium, and other attendees, to a level of understanding that enables them to understand EHR research results, to collaborate with EHR research groups, to adopt and use next generation EHR systems in their own demonstrator settings, and to contribute positively to the next generation of research challenges in the widescale adoption and exploitation of comprehensive distributed electronic health records.

The workshop will include an analysis of the new CEN EHR standards, the HL7 Clinical Document Architecture, and the work of the openEHR Foundation. The NoE partners organising this workshop have a 10-year pedigree in this field and are active in all of the areas mentioned. They already deliver masters programmes on these topics, but will use the resources of this work package to develop a wider range of study materials including case based examples and Web-based interactive tasks with a live EHR server.

The workshop will specifically include the early results of WP35, offering a unique understanding of the ways in which EHR services might usefully interact with decision support and knowledge services to support evidenced based health care, clinical audit and next-generation research queries.

Possible event in conjunction with MEDINFO 2004.

Task:
16.1 Organisation of workshop/tutorial
16.2 Realisation of workshop/tutorial.
16.3 Study material

Deliverable:
D16 Report WP16 m11

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings


9.6.5 Jointly Executed Research Activities

Work Package 20 (WP20): Research Activity Multilingual Medical Dictionary

Responsible: UKLFR, UNIFR, LiU (IMT), DIM, ITRI, UGOT, SU

Participants: KI, LiU (IDA), CNR, KITH, SOS, STAKES, NBH

Person months: 27 (5.0, 2.5, 3.7, 3.7, 3.7, 2.0, 1.7,    1.1, 1.1, 1.1, 0.5, 0.2, 0.2, 0.2)

Start: Month 6

Duration: 30 months

Objective and Description: 
Cross-language mapping between medical terminologies, cross-language text retrieval and corpus-based machine translation require different kinds of multilingual terminology resources such as lexicons and thesauri, their underlying data structures, corpora, and tools for automated lexical data generation.
This WP aims at the integration, adaptation and enhancement of biomedical terminologies. Several approaches will be tested and evaluated. Additional languages are assessed to what extent they fit into existing frameworks, migration routes between terminologies are explored and techniques for semi-supervised lexical acquisition are tested. A joint effort is the design of a common data structure for a multi-purpose medical dictionary covering several languages and domains.

We capitalize on the following R&D experiences of the involved partners:
Research on machine translation from parallel corpora is currently being carried out e.g. at Linköping University which is currently also constructing a Swedish-English dictionary. Parallel corpora which can be built upon are the translations of the official WHO classifications ICD and ICF, as well as other terminology systems available in parallel languages such as MeSH, ICPC, and a number of classifications of surgical procedures (which was the target domain of the GALEN-IN-USE project).

A lexicon which has its scope limited to morpheme-like entities of biomedical terminology is given by the MorphoSaurus subword dictionary, being developed at Freiburg University for German, English, Portuguese and Spanish. It can be used (a) to support automated subword extraction from any texts and also (b) for language-independent automated indexing of existing biomedical terminologies as a support for cross-mapping of corresponding classes in different terminology systems.

Two other initiatives propose a common data structure for biomedical lexicons: the "German Specialist Lexicon" (DSL) and the French Medical Language System (UMLF), represented by the Freiburg and Geneva partners. Extending the basic design foundations of the UMLS specialist lexicon in order to meet the needs of morphologically richer languages, the goal is to establish a complete lexical data model by which lexical and morphological knowledge can be represented. In addition, tools can be provided for the automated generation of lexical variants and inflections, and for the mapping between spelling variants, synonyms and abbreviations. Several of the NoE partners have extensive experience in multilingual lexical resources and computational lexicography (e.g. Göteborg, Linköping, Freiburg, Brighton, Geneva). Göteborg is involved in LSP (Language for Specific Purposes) teaching in the medical domain, viz. Medical Swedish for non-Swedish healthcare workers, and is starting a a project on the introduction of ICT in these courses, where one of the tools to be developed is an "active dictionary" for supporting learners' reading of medical texts. A similar "active dictionary" will later be tried out for assisting patients in accessing their own patient records and other documents relating to their health.

Task:
20.1 Facilitating short study visits of members of each others’ groups
20.2 Sharing and exchange of methods, materials and collaboration on work in progress
20.3 Proposal for a common data structure for a multi-lingual medical dictionary 
20.4 Generation of multi-lingual medical lexicon in English, German, French, Portuguese, Italian, Spanish, Swedish in a range of 4.000-40.000 entries per language


Deliverable:
D20.1 Report Multi-lingual Medical Dictionary m11
D20.2 Report Multi-lingual Medical Dictionary m17

Interaction with other Work Packages: 
WP1 Project Management
WP2 Common Database
WP3 Public Website
WP4 Network Meetings


Work Package 21 (WP21): Research Activity Ontology Engineering

Responsible: UOM, IFOMIS, CNR-ISTC, UKLFR, UNIFR, 

Participants: LiU(IDA), LiU(IMT), KI, CAU, INSERM, ITRI, SU, UGOT

Person months: 27 (7.5, 3.7, 3.7, 2.0, 1.7,    1.1, 1.1, 1.1, 1.1, 1.1, 1.1, 0.6, 0.5)

Start: Month 7

Duration: 30 months

Objective and Description: 
The field of information systems ontology is divided into three disciplines: investigating underlying ontological theory and philosophy, investigating formal logics for ontologies, and investigating how to construct and maintain ontologies that are functionally useful. All three schools are represented in the network.. Several network partners have long histories of working in the biomedical ontology field, using various philosophical and formal approaches, including:

IFOMIS has pursued the methodology of a reference ontology for the biomedical domain, developing a theory of categories and relations of entities in medicine, and exploring the trade-off between representational adequacy and computational usefulness.

Manchester University continues to build on its prior research both in authoring large scale, formally based biomedical ontologies (e.g. OpenGALEN, Gene Ontology) and also in delivering them (e.g. Gene Ontology Annotation Tool, TAMBIS, PRODIGY, Prescribing Indicators, CLEF). It continues to play a central part in the emergence of Ontology Web Language (OWL) as the World Wide Web Consortium (W3C) standard formal logic for ontologies on the semantic web.

Freiburg University develops ontological foundations for physical structure in biomedicine (modelling anatomy, cell biology), aiming particularly at a better understanding of reasoning over part-whole relationships between structures. It explores also ways to transform semi-formal ontologies into a formally rigid representation.

Laboratory for Applied Ontology (LOA) of CNR - ISTC performs basic and applied research on the ontological foundations of conceptual modelling, exploring the role of ontologies in different fields, such as: knowledge representation, knowledge engineering, database design, information retrieval, natural language processing, and the semantic web. The group draws on strong interdisciplinary expertise combining Computer Science, Philosophy and Linguistics, and relies on logic as a unifying paradigm. On the application side, special emphasis is given to the use of ontologies for electronic commerce, medical information systems, enterprise modelling, integration of lexical resources, and information access to the Web.

The objectives are:
To share understanding across the three ontological disciplines, especially those issues unique to or especially important to the biomedical domain, and to coordinate future research efforts so as to achieve coherent divisions of labour and to avoid duplication of effort.
To coordinate input into standardisation activities relevant to biomedical ontologies, including the emerging semantic web and its associated ontology authoring and delivery environments as well as established international medical informatics standards activities such as ISO, CEN, IEEE and HL7.
To argue the case for developers of bioscience and clinical vocabularies and coding systems to adopt ontology-based domain modelling, and to develop migration pathways that make it practical for them to do so.
To contribute to a consensus on a bio-medical "upper ontology".
To contribute to the convergence of clinical and bio-ontologies.


Task:
21.1 Cross-supervision of PhD candidates
21.2 Facilitating short study visits of members of each others’ groups
21.3 Sharing and exchange of ontologies and materials and collaboration on work in progress
21.4 Developing and testing tools for ontology fusion and maintenance
21.5 Developing evaluation standards and benchmarks in order to better compare competing representation languages and ontology paradigms
21.6 Constructing large ontologies by knowledge extraction from informal sources (UMLS, Gene Ontology etc.)
21.7 Organising and attending conferences and standards meetings

Deliverable:
D21.1 Report Ontology Engineering m11
D21.2 Report Ontology Engineering m17

Interaction with other Work Packages: 
WP1 Project Management
WP2 Common Database
WP3 Public Website
WP4 Network Meetings


Work Package 22 (WP22): Research Activity SNOMED CT

Responsible: KI, LiU(IMT)

Participants: UOM, SU, DIM, UCL, MRI, KITH, SOS, STAKES, NBH

Person months: 21 (7.5, 3.7,     3.7, 1.1, 1.1, 1.1, 1.1, 0.5, 0.2, 0.2, 0.2)

Start: Month 7 

Duration: 30 months

Objective and Description: 
A large and potentially very interesting terminological system is SNOMED CT which in its new release (CT) includes the former SNOMED III and the Read Clinical Terms. SNOMED CT has approximately 350.000 concepts, 900.000 descriptions, 1.300.000 defined relations, and is organized in multiple root hierarchies. SNOMED CT is intended to serve as a reference terminology by which composite concepts could be defined by primitive ones. SNOMED CT is, as a system originating from the College of American Pathologists and the UK National Health Services Centre for Coding and Classification, developed and maintained in the English language. Partial translations are available in e.g. French, German and Spanish but a more comprehensive multi-lingual perspective must be added to the evaluation of SNOMED CT as a large-scale reference terminology for the European health care system.
The objective of this research activity is to share experiences and understanding of the use of large scale reference terminologies in general and SNOMED CT in particular. Moreover, the objective is to encourage sharing of methods and tools for translation, and to co-ordinate the evaluation of SNOMED CT as a reference terminology e.g. for structured data entry applications in different domain.

Task:
22.1 Workshop for the discussion on national evaluations and strategies on SNOMED
22.2 Report on translation tools and experiences
22.3 Report on experiences using SNOMED in various European countries


Deliverable:
D22.1 Report SNOMED CT m11
D22.1 Report SNOMED CT m17

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings


Work Package 23 (WP23): Research Activity Health Statistics and Semantic Distance

Responsible: LiU (IMT)
Participants: UOM, INSERM, MEDINFO, SOS, NORDCLASS, STAKES, KITH, NBH

Person months: 12 (7.5,     1.1, 1.1, 1.1, 0.3, 0.2, 0.2, 0.2, 0.2)

Start: Month 7 

Duration: 30 months

Objective and Description:
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 or perspectives and to assure high information quality on different levels of data abstraction. Information quality is usually analysed in terms of reliability or observer variability, and current methods include kappa-type statistics, loglinear and latent class models for agreement, and frequency distribution display of categories in the coding system.

According to kappa, which is the most widely used method, observed ratings are summarised in a contingency table and a measure of agreement that is corrected for the degree of agreement by chance is calculated. This method was first introduced for nominal data but has later been modified to take proximity in ordinal ratings into account, and it has also been generalised to cases with multiple raters. However, further research is needed to develop statistically sound methods for comparing ratings according coding schemes with different structures, i.e. with different numbers of categories or categories of different size.

Another major research challenge is to develop methods for quantification of conceptual information embedded in the terminology models into measures of semantic distance. This approach relates to the problem of giving partial credit to less than perfect matches in the statistical methods for measuring reliability in categorical ratings. Generally, the set of terms used for indexing and thereby for retrieval is a flat list without an internal structure apart from what is given lexically. An interesting research perspective is how the structure of conceptual models imposed on the indexing system can improve the performance of search engines and support measurement of information quality. Thus, our objective is to develop methods for quantifying the semantic distance between index terms based on concept models including generic, partitive and associative relationships.

The main objective of this research activity is to share experience, understanding and development of statistical methods for measuring information quality, ontologies for health indicators, and methods for quantification of semantic distance. Moreover, the objective is to encourage sharing of data material (e.g. quality registries and coded patient data) applicable for development and evaluation.


Task:
23.1 Documentation of problems in European health statistics
23.2 Documentation of ontologies for health indicators
23.3 Proposal for methods for measuring reliability and semantic distance

Deliverable:
D23.1 Report Health Statistics m11
D23.2 Report Information Quality in Health Registries m17
Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings


Work Package 24 (WP24): Research Activity Data Mining and Information Retrieval

Responsible: EBI, UKLFR, DIM

Participants: UOM, LiU (IMT), LiU (IDA), UNIFR, KITH, SU, UGOT, STAKES, 

Person months: 23 (7.5, 3.0, 3.7,     3.7, 1.1, 1.1, 0.7, 0.7, 0.6, 0.5, 0.4)

Start: Month 7 

Duration: 30 months

Objective and Description:
Several of the partners of this NoE have extensive experience from data mining and information retrieval, but there is a lack of information exchange between projects and applications in different domains, partly due to highly specialised scientific communities focusing on e.g. image and signal processing, database management and text document handling. The overall objective of this research activity is therefore to develop a common understanding and framework for mining of relations in large data volumes composed of signals, symbols, text etc. Such a common framework will be critical for knowledge extraction from clinical and pre-clinical databases
A common problem in text and data mining and information retrieval is the lack of a suitable metric to measure the relevance of given documents to a prior user query. One approach to solving this problem is latent semantic indexing, in which a low rank approximation of the term-document-matrix is obtained using singular value decomposition. Previous research from the field of signal theory has shown that canonical correlation analysis (CCA) can effectively discover and model relevant relations between different sources of information by maximisation of mutual information, a concept well known from information theory. Thus, a research challenge is to further develop non-linear CCA and related methods and to combine them with existing methods for text processing with applications to e.g. automatic classification of medical diagnosis from patient records and cross-language information retrieval.
Additional problems for medical language processing include establishing the proper scope of automated as opposed to manual vs. semi-automatic indexing, the construction of biomedical lexicons geared towards different languages. Evaluation of the results of information retrieval and text mining requires extensive annotated test corpora of a type which do not yet exist for the medical domain. Another main question is the degree of content abstraction we should aim at. On the one hand the results of text and data mining must be expressive enough that we are able to measure the semantic distance, on the other hand it must be viable with regard to lexical and conceptual coverage as well as computational cost.

EBI are currently developing research in the fields of data mining, genome sequence annotation, classification of protein function, ontologies for molecular biology, and knowledge representation in molecular biology databases. Thus, the objective of this activity is, apart from what is expressed above, to share in-depth knowledge of the content and structure of EBI databases, as well as knowledge of useful methods and tools for data mining in these databases. Although well established and already widely used, this NoE activity will promote the establishment of new collaboration between research groups of medical informatics and bioinformatics and thereby the authoring of new research applications targeted towards national and European research foundations. 

Task:
24.1 Documentation of ongoing research activities with description of methods and material
24.2 Pooling of relevant methods and material
24.3 Proposal for application for collaborative research grants

Deliverable:
D24.1 Report Data Mining and Information Retrieval m11
D24.2 Report Data Mining and Information Retrieval m17

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP4 Network Meetings


Work Package 25 (WP25): Research Activity Concept Systems for Laboratory Medicine

Responsible: LiU(C-NPU)
Participants: SU, KI, EBI

Person months: 11 (7.5,     1.1, 1.1, 1.1)

Start: Month 7

Duration: 30 months

Objective and Description: 
The practice of computing in medical laboratories has reached a maturity level that requires clear insights into what the efforts are supposed to achieve in view of seamless communication of laboratory generated data for the benefit of the individual patients. This should be so regardless of administrative, technical, language or cultural boundaries. The availability of electronic patient records will also greatly increase the quality of health care, reduce health care cost and facilitate epidemiological surveys to the benefit of patient’s. Thus in developing a generalized architectural build up and adherent structures, there is a need for systems and schemes in each of the medical domains to support and populate the electronic patient record. 

The scientific basis, management and execution of laboratory medicine must thus be supported by computing and communication solutions that take care of the internal data flow of laboratories and communication with requesting parties using concepts that adequately represent examinations and concepts used by the health care providers. This can be achieved by a wide range of Laboratory Information Systems, Request and Report Systems and conceivably other sophisticated subsystems integrated into a health care computing context 

The efforts to express properties examined in medical laboratories made by the Committee on Nomenclature, Properties and Units (C-NPU) of the International Federation of Clinical Chemistry (IFCC) and the International Union of Pure and Applied Chemistry (IUPAC), applying principles of metrology as fostered by the Bureau International des Poids et Mesures (BIPM) is normative in character in the interest of promoting sound common concepts (properties) for expressing the result of examinations in laboratory medicine and developing coding schemes that unambiguously carries the result to the doctor requesting the result.

The workpackage is meant to provide a forum for researchers developing connectivity between the bioinformatics databases, the analytical laboratory process and the electronic health care record. The long term objective is to develop concepts that can be understood, aggregated and generalized depending on the viewpoint of various healthcare worker and their IT support systems without compromising the basic meaning of laboratory reports including information based on data produced by bioinformatics. 

Task:
25.1 Analysis of ontologies bridging between bioinformatics and clinical laboratories, e.g between the Gene Ontology and Microbiology
25.2 Analysis of ontologies bridging between clinical laboratories and the health care record

Deliverable:
D25.1 Report Concept System for Laboratory Medicine m11
D25.2 Report Concept System for Laboratory Medicine m17

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website 
WP17 Standardisation work


Work Package 26 (WP26): Research Activity Electronic Health Record

Responsible: UCL, UOM, CNR-ISTC, INSERM

Participants: DIM, LiU (IMT), IFOMIS, UKLFR, KI, STAKES, KITH, NBH, SOS

Person months: 25 (7.5, 3.7, 3.7, 3.7,     1.1, 1.1, 1.1, 1.1, 1.1, 0.3, 0.3, 0.3, 0.2)

Start: Month 7 

Duration: 30 months

Objective and Description: 
This work package activity will enable leading-edge research groups active in specifying, developing and deploying EHR services to network and collaborate with other health informatics centres of excellence in the semantic, decision support and data analysis fields. The early work will be informed by the results of WP3, which is specifying the requirements for a project repository of medical records and other knowledge resources. Through a variety of site visits, joint workshops and student projects the requirements, data flows, interfaces and information models needed to enable rich semantic interrogation of patient records will be defined.  This will include the support of queries needed to run decision support systems interoperable with EHR services, and for the EHR to include the results of a user’s interaction with a guideline system. These activities will foster significant knowledge and skills sharing across consortium members, and at the same time provide a target objective that will be very practical and deliverable.

Although significant engineering work cannot be supported through a Network of Excellence, the specification outputs of this work package will be directly applied to enhance existing and practical demonstrators to provide a verification pathway for this work.

The practice of evidence-based medicine will require the seamless and standards-based interaction of knowledge, record and inference services. There is presently limited ability to analyse individual patient records that have been federated from multiple sources, or to interrogate population records that are comprehensive, multi-enterprise and possibly organised at the level of a regional health care network. The human and skills network established through this work package will greatly inform the next generation of such EHR demonstrators, will contribute to the development of tools, and will place the individual research teams in a good position to bid for future collaborative projects through recognised research funding bodies.


Task:
26.1 Specification of the interoperation of EHR, decision support and medical ontology services
26.2 Semantic mining of the EHR: specification of information models and services.


Deliverable:
D26.1 Report Information Architecture of the Semantic Electronic Health Record m11
D26.2 Report Information Architecture of the Semantic Electronic Health Record m17

Interaction with other Work Packages: 
WP1 Project Management
WP3 Public Website
WP8 Standardisation work


10. Project Resources

10.1 Efforts for the full duration of the project

Project Number (acronym) – 507505 (SemanticMining)

	Network Activity Type
	Joint Programme of Activities
	Management activities
	TOTAL per PARTICIPANT 

	
	Integrating Activities 
	Jointly executed research activities 
	Spreading of Excellence activities 
	
	


	LIU (IMT)
	11
	37
	14
	44
	106

	LIU (IDA)
	0
	7
	19
	
	25

	KI 
	11
	24
	14
	
	49

	SU
	0
	9
	5
	
	14

	UGOT
	0
	7
	2
	
	9

	UKLFR
	11
	22
	10
	
	43

	UNIFR
	0
	10
	7
	
	17

	IFOMIS
	0
	10
	11
	
	21

	CAU
	0
	2
	7
	
	10

	DIM 
	11
	19
	21
	
	52

	UOM 
	11
	40
	14
	
	65

	UCL
	0
	17
	15
	
	32

	ITRI
	11
	10
	7
	
	28

	INSERM
	0
	12
	7
	
	19

	CNR-ISTC 
	0
	17
	7
	
	25

	EMBL-EBI 
	0
	17
	11
	
	28

	MEDINFO
	7
	2
	4
	
	13

	NORDCLASS
	0
	1
	1
	
	2

	SOS
	0
	2
	1
	
	3

	STAKES
	0
	3
	2
	
	5

	KITH
	0
	4
	2
	
	6

	NBH
	0
	2
	1
	
	3

	LIU (C-NPU)
	0
	15
	0
	
	15

	MRI 
	4
	2
	7
	
	13

	EDSA
	19
	0
	0
	
	19


	TOTAL per ACTIVITY Type
	98
	291
	191
	44
	

	Overall TOTAL efforts
	
	
	
	
	624


10.2 Efforts for the first 18 months

Project Number (acronym) - 507505 (SemanticMining)

	
	LIU-IMT
	LIU-IDA
	KI
	SU
	UGOT
	UKLFR
	UNIFR
	IFOMIS
	CAU
	DIM
	UOM
	UCL
	ITRI
	INSERM
	CNR
	EBI
	MEDINFO
	NORDCLAS
	SOS
	STAKES
	KITH
	NBH
	LIU-CNPU
	MRI
	EDSA
	Tot

	Joint Programme of Activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Integrating activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Project management
	1.5
	0.0
	1.5
	0.0
	0.0
	1.5
	0.0
	0.0
	0.0
	1.5
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	8

	Strategic planning
	1.5
	0.0
	1.5
	0.0
	0.0
	1.5
	0.0
	0.0
	0.0
	1.5
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	8

	Set-up of common database
	1.1
	0.0
	1.1
	0.0
	0.0
	1.1
	0.0
	0.0
	0.0
	1.1
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.9
	7

	Set-up of public website
	0.4
	0.0
	0.4
	0.0
	0.0
	0.4
	0.0
	0.0
	0.0
	0.4
	0.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.9
	7.5
	11

	Planning of network meetings
	0.7
	0.0
	0.7
	0.0
	0.0
	0.7
	0.0
	0.0
	0.0
	0.7
	0.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	4

	Mobility program
	0.2
	0.0
	0.2
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.2
	0.0
	5.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	7

	Summer school 2004
	0.2
	0.0
	0.2
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	3.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jointly executed research activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Research multilingual med dictionary
	3.7
	1.1
	1.1
	1.7
	2.0
	5.0
	2.5
	0.0
	0.0
	3.7
	0.0
	0.0
	3.7
	0.0
	1.1
	0.0
	0.0
	0.0
	0.2
	0.2
	0.5
	0.2
	0.0
	0.0
	0.0
	27

	Research ontology engineering
	1.1
	1.1
	1.1
	0.6
	0.5
	2.0
	1.7
	3.7
	1.1
	0.0
	7.5
	0.0
	1.1
	1.1
	3.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	27

	Research SNOMED CT
	3.7
	0.0
	7.5
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	1.1
	3.7
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.2
	0.5
	0.2
	0.0
	1.1
	0.0
	21

	Research health statistics
	7.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.1
	0.0
	0.0
	1.1
	0.0
	0.0
	1.1
	0.2
	0.3
	0.2
	0.2
	0.2
	0.0
	0.0
	0.0
	12

	Research data mining and IR
	1.1
	1.1
	0.0
	0.6
	0.5
	3.0
	0.7
	0.0
	0.0
	3.7
	3.7
	0.0
	0.0
	0.0
	0.0
	7.5
	0.0
	0.0
	0.0
	0.4
	0.7
	0.0
	0.0
	0.0
	0.0
	23

	Research concept systems in lab medicine
	0.0
	0.0
	1.1
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	7.5
	0.0
	0.0
	11

	Research EHR
	1.1
	0.0
	1.1
	0.0
	0.0
	1.1
	0.0
	1.1
	0.0
	1.1
	3.7
	7.5
	0.0
	3.7
	3.7
	0.0
	0.0
	0.0
	0.2
	0.3
	0.3
	0.3
	0.0
	0.0
	0.0
	25

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Spreading of Excellence activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participation in standardisation
	0.2
	0.0
	5.8
	1.9
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.2
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	10

	Dissemination and exploitation
	1.0
	0.0
	1.0
	0.0
	0.0
	1.0
	0.0
	0.0
	0.0
	1.0
	1.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	3.7
	0.0
	9

	Workshop on health care statistics
	5.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.9
	0.5
	0.5
	0.5
	0.2
	0.2
	0.0
	0.0
	0.0
	9

	Workshop on semantic web
	0.0
	5.6
	0.0
	0.0
	0.0
	1.0
	0.9
	0.0
	1.9
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	1.0
	0.4
	0.0
	0.0
	0.0
	13

	Workshop on ontology engineering
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	5.6
	1.9
	0.0
	1.9
	0.0
	0.0
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	13

	Workshop on NLP
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	5.6
	0.0
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	9

	Workshop on datamining in bioinformatics
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	5.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	7

	Workshop on text mining and IR
	0.0
	0.0
	0.0
	0.9
	1.0
	3.0
	2.6
	0.0
	0.0
	1.9
	0.0
	0.0
	1.9
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	13

	Workshop on EHR
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.9
	5.6
	0.0
	1.9
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	11

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL JPA
	31
	13
	24
	7
	5
	22
	8
	11
	5
	26
	32
	16
	14
	10
	12
	14
	7
	1
	1
	2
	3
	2
	8
	7
	9
	290

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Management Activities
	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL Management
	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL per PARTICIPANT
	53
	13
	24
	7
	5
	22
	8
	11
	5
	26
	32
	16
	14
	10
	12
	14
	7
	1
	1
	2
	3
	2
	8
	7
	9
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall TOTAL EFFORTS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	312


10.3 EC contribution

	Estimated breakdown of the requested EC contribution per reporting period

	
	
	
	

	Reporting periods
	Month x - Month y
	Requested Grant to the Budget

	
	
	Total
	in which first 6 months

	1
	1-12
	1 666 667
	

	2
	13-24
	1 666 667
	833 333

	3
	25-36
	1 666 666
	833 333

	Total
	full duration
	5 000 000
	

	
	
	
	

	Estimated costs of the Joint Programme of Activities
	

	for the full duration
	4 650 000
	
	

	for the first 18 months
	2 325 000
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Table A3.2 is as on closure of call and presents the number of people participating in the NoE. Should the agreement on Swiss participation in the 6th FP not be in force when the contract is signed between the consortium and the European Commission, Swiss partners will be funded by the Swiss Government. The Swiss partner no.10 (DIM) will in this case receive zero EC funding.

10.4 Project management level description of resources and grants

The breakdown of activities per work package and participant can be seen from sections 10.1 and 10.2 above. According to the analysis of resources needed to carry out the work specified in the list of work packages, there is a need for at least 290 person months during the first 18 months of the project. The management office at Linköping University will, configured according to the table below, during the first 18 months mobilise well above 20 person months for management and administration of the NoE, corresponding to the ceiling of 7% of the total NoE budget. The total amount of travels supporting the mobility programs defined (network meetings, mobility programs etc.) is approximately 15% of the total budget. Altogether the consortium will mobilise more than 310 person months over the first 18 months of the project. With an estimate of average person month cost for a seniour researcher in the network (total cost including social insurance, infrastructure, overhead etc.) of 8000 euro, the NoE will have costs exceeding the grant obtained from the EC.

	Person
	Role
	Level/cost

	
	
	

	Hans Åhlfeldt
	Coordinator
	60%

	Hans Gill
	Project officer
	80%

	Jörgen Jonsson
	Finances
	20%

	Göran Hessling
	Legal advisor
	7%

	Johan Åkerman
	International office
	7%

	Consumables, travels
	
	800euro/month


Configuration of management office.

	
	36 months 

k€
	18 months 

k€

	LIU (IMT)
	801
	400

	LIU (IDA)
	223
	112

	LIU (C-NPU)
	139
	69

	KI 
	340
	170

	SU
	112
	56

	UGOT
	91
	45

	UKLFR
	334
	167

	UNIFR
	126
	63

	IFOMIS
	220
	110

	CAU
	87
	44

	DIM 
	377*
	189*

	UOM 
	445
	223

	UCL
	229
	114

	ITRI
	279
	140

	INSERM
	149
	74

	CNR-ISTC 
	219
	109

	EMBL-EBI 
	273
	136

	MEDINFO
	99
	49

	NORDCLASS
	29
	14

	SOS
	38
	19

	STAKES
	50
	25

	KITH
	64
	32

	NBH
	39
	20

	MRI 
	99
	49

	EDSA
	138
	69

	TOTAL EC funding
	5000
	2500

	TOTAL including Swiss funding 
	5377
	2689


Estimated budget for the full duration of the project and for the first 18 months. (*) Should the agreement on Swiss participation in the 6th FP not be in force when the contract is signed between the consortium and the European Commission, Swiss partners will be funded by the Swiss Government. The total budget will in this case be 5.000.000 euro plus the Swiss funding. The amount of money corresponding to the Swiss funding will be handled by the co-ordinator as a reserve for additional partners or be distributed to partners according to a revised budget coming year.

11 Ethical Issues

As discussed in section 5.3 (Risk assessment) there is obviously a need for ethical considerations for projects related to the use and reuse of health information in general and of patient-specific information in particular. The activities of this NoE are foreseen to have an impact not only on the European Research Area and European industry, but also on the health care professional and the empowered citizen and patient acting according to more or less well defined roles and responsibilities. The contribution of the partners representing public health and welfare organisations will have an essential role in the NoE in bringing ethical considerations into the different activities of the network. Knowledge transfer between the research community and the standardisation bodies will also contribute to the awareness of security and privacy in relation to health care applications. All data generated through the different research activities or used in demonstrations and made available for the NoE in the common database or publicly available via the website will be anonymous or be subject to techniques for pseudonymisation to provide linkage of data that is not identifiable to a person. 

The question of how to, in an ethical way, handle information collected on citizens and their health is presently being the focus of much debate. From an ethics point of view it can be argued that all kinds of information on an individual and the individuals health is primarily of concern only for the individual in question and only secondarily the information is of concern for health care providers, researchers and national insurance bodies. This holds true be it health care records, tissue and blood samples in biobanks in clinical laboratories or in research institutions, images including digital representations, calculations and virtual representations of biological processes in the individual such as physiological parameters. In some EU member countries (i.e. Sweden) legislation has been passed that regulates the "ownership" of material in biobanks i.e. strict regulation on how to use the material and  with the consent of the patient. A task force, appointed by the Swedish Federation of County Councils will study and recommend a national strategy for information handling in the clinical laboratory in compliance with the Swedish Biobank law. The work by the task force can be seen in the light of not only "physical parts of individuals" stored in biobanks but can conceivable be influenced by trends in data mining and data storages ethics since these are interrelated when the rights of individual citizens to give consent to store and use such information is taken into view. The NoE will interact with the mentioned group and similar task groups in other countries to monitor ethics issues identified and to make it a goal of the NoE to integrate the ethics issues raised above into a working group in a lateer stage of the lifespan of the NoE.

12 Other Issues
The proposed efforts within the NoE will contribute to the European Research Area through the establishment of a multidisciplinary network composed of researchers, health care professionals, public health care organisations and industry. The network is composed of partners with documented excellence in the areas described above. It should be emphasised that the most renowned research in the fields of ontology engineering and language processing takes place in Europe, and the objective of the network is to further strengthen the European Research Area in the field of semantic-based knowledge systems with applications in biomedicine and health care. It should also be emphasised that the identified research areas themselves are thoroughly intertwined even though the corresponding scientific community in Europe is somewhat scattered in different disciplines and distributed in different countries. Thus, one of the foremost rationales for the establishment of a network of excellence is networking among communities of computational linguistics, ontology engineering, artificial intelligence, data mining and the emerging communities of bioinformatics.

The NoE application is based on the partnership of 25 participants from 11 European countries with 99 identified researchers (25 female) and 31 associated PhD students (10 female). This NoE could be classified as a medium-sized network according to the examples given in the Workprogramme call. We all believe that the integration process should be taken maximally seriously and that the efforts and time needed to establish close co-operation based on trust and transparency should not be underestimated. The initial set-up of the NoE is therefore based on quality rather than quantity, and the NoE is composed of partners who simply are the best in Europe in the defined domain. 

Although the NoE is well-structured, we believe that it might still be improved via the inclusion of more partners with knowledge complementary to that of the existing members. Areas of potential interest include applied mathematics and information theory (which is of interest for example for information retrieval and data mining), the emerging field of bioinformatics, and more representatives from public health care organisations throughout Europe. The current NoE is somewhat biased towards northern Europe. Complementary partners from eastern and southern Europe would be considered in a later phase of the NoE. New partners could also be approached from a multi-lingual perspective, e.g. from The Netherlands, Spain, and Portugal. Currently the NoE includes two SMEs who are brought into the network based on their expertise in indexing and web-publishing. The inclusion of more SMEs will be considered during the lifecycle of the NoE.

Synergy effects can be expected as a result of closer links between the communities of medical informatics and bioinformatics. Laboratory medicine including cytology, microbiology and clinical chemistry has been chosen for this purpose as a domain bridging the gap between clinical medicine as seen from the perspective of the information gathered in the electronic health record and the vast amount of information produced by functional genomics and proteomics. Other specialist domains of medicine might be considered in a later phase of the NoE lifecycle.

The IST call focusing on “Semantic-based knowledge systems” and “eHealth” will most probably result in several applications for the establishment of NoEs. Bearing in mind that real integration takes time and effort and bearing in mind also the need to preserve a centre of gravity of the Network as currently constituted, we are open for discussions with other consortia for the purposes of achieving the best possible configuration of European research resources in this field.

Our strategic planning taking into consideration the aspects mentioned above will be the responsibility of two Committees, The Network Integration Committee and The Scientific Advisory Committee. 

Appendix A.1

The NoE application is based on the partnership of 25 participants from 11 European countries with 99 identified researchers (25 female) and 31 associated PhD students (10 female). Below follows a description of each partner and their research relevant to the Network in which the participants are individually currently engaged. The description show the history, infrastructure and competence profiles of the partners, thereby showing that the NoE has the necessary critical mass of expertise and resources to carry out the Joint Programme of Activities successfully. 

Medical Informatics, Linköping University, Sweden

The medical informatics group at the Department of Biomedical Engineering at Linköping University was founded in 1973 and belongs to both the Medical Faculty and the Institute of Technology of Linköping University. The department gives courses on both undergraduate and graduate levels at both faculties. Faculty members are ten and there are about eight PhD students. The department is located at the University Hospital, a large regional hospital with a patient uptake from south-east of Sweden. The group has during the last decade been involved in the EU-funded projects HELIOS, PRESTIGE and GALEN within the Advanced Informatics in Medicine programme. The group has during the last ten years produced 12 PhD theses. The group has established links with partners in the Nordic Terminology Network, several international departments, and is currently chairing the Virtual Institute of Medical Informatics (VIMI), a network of medical informatics groups in Sweden.

Research interest cover large areas of medical informatics but has over the last years mainly been concentrated on data mining by advanced data analysis, ontology engineering and terminology services, methods and tools for building data- and user driven decision support systems, adaptive methods for high-dimensional data processing, and advanced home health care applications. A general area of importance is also the growing body of standards, supporting communication through shared data structures and message formats.

Current research projects of relevance for the NoE are:

Information quality in health care registries

Several coding systems are put into use within health care. In order to improve coding quality, it is necessary to study the content, structure and semantics of the used coding systems, as well as the functionality of the tools to access them. In this research we have also investigated and developed statistical methods for measuring quality on different levels of aggregation when comparing different coding schema.

Reference terminology and terminology services

A project with a Nordic interest is the evaluation of SNOMED CT as a reference terminology, including methods for machine translation from English to Nordic languages. For this purpose the development of a multi-lingual medical dictionary will be crucial. Therefore, one line of research is targeted towards construction of a parallel corpus based on official translations of WHO classifications (e.g. ICD10, ICF) and other available source terminologies (e.g. MeSH, NCSP). 

Data mining

As a result of the increased volume of electronically available data there is a need for generally applicable methods for learning relations in high dimensional information spaces and for abstraction of informative features. The long term goal of this research is to find out if and how different approaches from artificial intelligence (traditionally handling symbolic data), statistics (most widely used for variables) and signal theory (applicable to signals and images) can be integrated. Recent activities include knowledge discovery from large clinical databases in the domain of cardiac surgery, e.g. for finding valid prognostic scores and relations between clinical parameters and outcomes.

Department of Computer Science and Information Systems, Linköping University, Sweden

The Department of Computer and Information Science has five co-operating research divisions. A total of 16 full professors, about fifty faculty and more than hundred doctoral students cover areas from Software Engineering to Cognitive Systems. In the division for Human-Centred Systems there are four full professors (Computational Linguistics, Knowledge-Based Systems, Human-Computer Interaction and Computer Science), five part-time adjunct research professors (Social Medicine, Language Technology, Industrial Ergonomics, Information Psychology and Geographical Information Systems) and more than ten PhD faculty involved as supervisors for about twenty-five doctoral students.

The Division is involved in several undergraduate study programmes with HMI orientation, in particular the interdisciplinary Cognitive Science programme, with a special Interaction Design profile offered. Co-operation with industry and the Santa Anna IT Research Institute is extensive, including a number of industry doctoral students in areas such as usability and interaction design and in the language technology and multi-modal interaction. Special laboratory facilities for interaction design and language technology studies are used for advanced studies of animation in connection with speech synthesis. Another lab for home communication and home healthcare research, the e-Habitat workshop, has recently been set up. 

Some research areas covered by the research groups in the Human-Centered Systems Division include:

· Language technology, including text mining and multimodal dialogue

· Knowledge-based systems and intelligent support

· Cognitive systems engineering

· Humans, computers and work

Major current research projects include multimodal interaction for information services, development of generic resources for language technology  based on the development of open-source software tools for multi-modal interaction, ubiquitous computing for workplaces studying distributed interfaces and service discovery, and finally e-Society with a focus on public service and home healthcare.

Karolinska Institutet (KI), Stockholm, Sweden

Karolinska Institutet (KI) is a large integrated Medical University in Stockholm with a strong focus on research in all fields of medicine from molecular biology to epidemiology with a research staff of 3000. KI educates 40% of all medical doctors in Sweden and all other types of health professionals including nurses. The university owned by the state is closely collaborating with the four large hospitals of the Stockholm region operated by the county where much of the clinical research and training takes place.

There are several departments of KI that are involved in many aspects of medical informatics with co-operation through informal networks and co-ordination structures. In the Core Facility for Medical Informatics various aspects of assisting clinical research with ICT tools are developed and promoted. Examples are a new generator for web based forms integrated with electronic health care records for follow up of chronic diseases such as Asthma and Diabetes. Another example is research in clinical guideline development and a third area Security aspects e.g. techniques for pseudonymisation to provide linkage of data that is not identifiable to a person. Concept modelling and reference terminologies are essential for dealing with health care information. 

Karolinska Institutet has started a Centre for Medical Terminology that is co-ordinating activities. It is led by scientists at the Department of Medicine but belongs organisationally to the Library that is a national reference institution. One of the projects of the current research is an evaluation of the multiaxial SNOMED CT system. This is a joint effort with several participating groups and includes translation to Swedish. The usefulness of this concept system for follow-up of primary care is one of the questions addressed.

The department is also involved in the national SAMBA project developing a process model for all of health that is based on the ENV 13940 standard. The importance of transferring research results to widespread use through formal standardization is one of the principles of the MI research at KI and participation in European and International standards development is considered essential.

Sahlgrenska University Hospital and Göteborg University, Göteborg, Sweden

Sahlgrenska University Hospital is Scandinavia's largest hospital organisation, with a common widely deployed health information system, originally developed at Östra hospital in the late 1980's. Today, employees at the Department of Clinical Physiology, Östra are active in several projects regarding processing of text from pharmaceutical prescriptions from the national corporation of pharmacies, as well as from diagnostic exams produced at the department. Work on both these project has also been the focus of student projects in the computer linguistics programme at Gothenburg University, and a continuation is planned regarding expression of negation in diagnostic reports (to tell whether a finding is confirmed or negated by automated text processing). Individual findings can be represented by LOINC codes (see below). The department is represented in standardisation in terminology aspects of health informatics, with chairmanship of the Swedish mirror panel, representation in CEN TC251 WgII and ISO TC215 Wg3, and lead of the work item "Vocabulary of terminology" within ISO. In a previous nationally funded project methods were developed for representing data items for clinical measurements and other data collected in e.g. research and quality assessment – such a structured representation of data items is likely to be useful as output of text data mining projects. Similar data element related work is done in the US based LOINC project, where the department is represented.

Språkdata is a research unit in the Department of Swedish, Göteborg University, conducting research on the use of large corpora -- both monolingual Swedish corpora and multilingual corpora, including parallel texts -- and corpus tools in (computational) linguistic research, as well as for the development of language technology applications (including new and better corpus tools) using methods from computational linguistics and computational lexicography and lexicology.

Furthermore, Språkdata incorporates the Bank of Swedish, established in 1975 as a national organisation with the purpose of collecting, processing, annotating, storing and making available electronic texts for linguistic use, a continually ongoing activity, which to date has resulted in about 150 million words of mainly Swedish text with various levels of annotation being available for research.

Språkdata has participated in a number of national, Scandinavian and EU-funded projects, such as SIMPLE and PAROLE (developing and standardizing linguistic resources), AVENTINUS (supporting drug enforcement with multilingual linguistic expertise, terminology extraction), EAGLES (creation of standards for large-scale language resources), Nomen Nescio (recognition and classification of names in news texts), CrossCheck (grammar checking for second language writers of Swedish), and "IT-based collaborative learning in grammar" (using corpora and language technology in linguistics and language teaching). Throughout its history, Språkdata has pursued corpus-based lexicology and lexicography as an area of active research, and has been responsible for the production of a number of Swedish dictionaries, including large normative monolingual dictionaries and specialized bilingual dictionaries for immigrants.

University of Freiburg, Germany
The Department of Medical Informatics is part of the University Hospital and has been emancipated in 1986 as an autonomous R&D unit as part of the former Institute of Medical Documentation and Biostatistics. The Computational Linguistics Research Group at Freiburg University has been established in 1990. The focus of research activities is on the development of methodologies and systems for understanding expository texts. Both groups maintain a close partnership since 1997, doing research at the intersection of biomedicine, natural language and artificial intelligence.

The following topics are treated with particular emphasis: natural language parsing and understanding, knowledge acquisition/machine learning from texts, terminological knowledge representation and reasoning, object-oriented programming methodology, problem-solving, multi-party negotiation, argumentation models for computer-supported cooperative work. The department of Medical Informatics provides scientific and technical support to the development of German medical terminologies and coding systems.

Current research projects of relevance for the NoE are: Development and use of the German Specialist lexicon. Basic design foundations from the UMLS specialist lexicon are used in order to develop a lexical resource for German-language medical terminology. The purpose of the German Specialist Lexicon project is on the one hand to develop a model accounting for these lexical variations and on the other hand to provide a map between spelling variants, synonyms and abbreviations.

Development and evaluation of a multilingual medical lexicon and thesaurus for medical document retrieval. Both semantic (synonyms, homonyms) and morphosyntactic varieties (inflection, derivation, single-word composition) hamper the performance of intra- and cross-language document retrieval. We are developing a methodology for the automated extraction of meaningful subwords from medical texts based on a tri-lingual subword lexicon (German, English, Portuguese).

Information Extraction from biomedical texts using semantic and probabilistic models. The development and adaptation of basic NLP tools (word segmenter, tagger, chunker, parser) to the medical sublanguage serves as a foundation for higher-level semantic and knowledge-base understanding of texts. The understanding qualitatively improves the task of information extraction in comparison with more shallow approaches.

Remodelling informal knowledge from large knowledge repositories (parts of the UMLS, Digital Anatomist Foundational Model) using a formal language. Identifying the lack of clear semantic foundations of thesaurus- and frame-style sources (e.g. semantics of part-whole relation, propagation of properties across non-taxonomic hierarchies) we propose a refinement of the representation formalism for which we use a frame-base knowledge editing tool (Protégé) as user interface, and translation routines to logic-based description and interchange languages (Loom, Fact, DAML&OIL).

Institute for Formal Ontology and Medical Information Science (IFOMIS), University of Leipzig, Germany

IFOMIS was founded in 2002 under the auspices of the Wolfgang Paul Program of the Alexander von Humboldt Foundation as part of the Medical Faculty of the University of Leipzig. It seeks to apply the tools of ontology in both the philosophical and information systems senses to the task of mastering the ever-increasing flood of medical information in a world in which each medical discipline and each hospital system uses its own guidelines for terminology and categorization.

Two schools of thought are gradually beginning to crystallize in the domain of information systems ontology, which we might call Reference ontology and Applications ontology‚ respectively. On the one hand is the school which focuses primarily on the representational adequacy of an underlying ontological theory, leaving for others the task of transforming this theory into working applications. On the other hand is the (much larger) school which focuses primarily on the construction of ontologies as working applications, at the expense of representational adequacy. IFOMIS embraces the methodology of reference ontology and seeks to apply this methodology to the biomedical domain. That is to say, we seek to develop a realistic theory of the categories of entities in the domain of medicine in a way which seeks to guarantee descriptive or representational adequacy to the maximal degree that is compatible with the constraints of formal rigour and computational usefulness.

Our most important current project is MedO, a domain ontology for medicine, a collaborative venture with the software company Language and Computing. MedO is a theoretically-grounded ontology for medical applications. It comprehends sub-ontologies relating to sub-disciplines of medicine such as anatomy and physiology. SNAP-MedO is an ontology of the medical domain as it exists synchronically (i.e. at some given instant of time). It serves as the basis for the ontology of anatomy at successive levels of granularity, from molecular and cell anatomy to clinical and surgical anatomy. SPAN-MedO is a diachronic ontology of the medical domain (an ontology of medical processes unfolding through time). It will serve as basis for the ontology of physiology. Thus it will comprehend within its domain categories relating to the physical and chemical processes in the living human organism in its normal functioning. MedO will be constructed using concepts formulated at a high level of abstraction concepts such as disease, therapy, patient, organ, cell, and the like. It is designed to serve as a structurally grounded supplement to the large-scale medical nomenclature systems and to terminology-based medical ontologies. 
Other projects include designing user ontologies for adaptive interactive software systems for diabetes and hypoglycemia, an ontology for task-based clinical guidelines, critical evaluation of the Gene Ontology from the perspective of principles-based reference ontology, and evaluation of description logics and reference-ontology-based methodologies in medical terminology research.

Department of Computer Science, University of Kiel, Germany

The Department of Computer Science at the University of Kiel was founded 1971 as one of the first Computer Science Departments in Germany. The Department consists of 12 research groups ranging from technical over practical to theoretical computer science. The research group on theoretical computer science will be involved in the NoE.

The research carried out in this group and relevant for the NoE concentrates on logic-based knowledge representation, in particular, Description Logics, which provide a formal basis for representing and reasoning about knowledge and as such are at the heart of the Semantic Web and terminological systems such as GALEN.

Medical ontologies/knowledge bases are usually very large, consisting of thousands of concepts, and are used by many knowledge engineers at the same time. Therefore, building and maintaining such ontologies is a complex and error-prone task. In our group, we develop inference services that go beyond standard inferences such as classification and are designed to facilitate this task. These services include the least common subsumer, which allows to automatically generate new superconcepts from given subconcepts, and matching of concepts against patterns, which allows to search for partially specified concepts.

Medical Informatics Group, University of Manchester, UK

E-Science and global Grid

Manchester’s Department of Computer Science is a prominent participant in many of the Global Grid Forum working groups, and plays a pivotal role in the UK E-Science programme. It hosts significant GRID infrastructure projects as well flagship E-Science projects in the GRID applications layer for the medical (CLEF), bioscience (myGrid) and aerospace (GeoDISE) informatics domains.

Description logics and the semantic web

The emergence of OWL as a W3C standard follows on from earlier foundational description logics work conducted in the department, embodied in FaCT and OIL. This research stream continues through EU funded projects including OntoWeb and WonderWeb, and through active participation on the W3C WebOnt committee.

Ontology Authoring Tools and Methodologies

Manchester has more than a decade of experience in authoring large scale biomedical ontologies through projects such as GALEN, TAMBIS and GOAT. The OpenGALEN medical ontology continues to be extended and exploited through the MRC-funded CLEF project, while DARPA is funding work with the Gene Ontology Consortium to apply advanced ontology tools to the Gene Ontology, a primary resource for the bioscience research community (GOAT and GONG).

In collaboration with Stanford University, two newly awarded grants (Co-ODE and HyOntUse) will merge current understanding of the foundations of Description Logics, and our experience of large scale ontology authoring, with PROTÉGÉ, a frame based ontology authoring tool. Other proposals in development include an international consortium to produce a description logic based ontology to unify human and mouse anatomy.

Natural Language Processing

The department does not yet have a major computational linguistics group within it, but will soon be merged with another department that does. Further, much of the historical work on ontology development has occurred within projects with significant multilingual NLP components provided by external partners. Chief amongst these were the EU-funded GALEN and GALEN-IN-USE projects. This pattern continues through the CLEF project, which aims to link text extraction, language generation and formal ontologies within a framework to provide access to free text portions of clinical cancer records.

Data Quality and Data Mining

Whilst formal ontologies seek to provide ways to construct large and coherent models, there remain the twin challenge of efficiently populating them and, more importantly, of delivering them to end-users such that they are actually used coherently. New data mining and data quality research streams are being developed both to guide ontology population, to improve end-user accessibility, and to adaptively manage variable local data quality.

The Information Technology Research Institute, University of Brighton, UK

The Information Technology Research Institute (ITRI) is a dedicated research department within the University of Brighton, composed of 10 researchers (including Professors and Readers) and 6 PhD students. Since 1993 the Institute has focussed on computational linguistics, language engineering, and human-computer interfaces — areas in which it now has a strong international reputation. Of particular relevance to the current NoE proposal is the ITRI's work on: 

Multilingual Natural Language Generation: we have extensive experience on this topic and have developed a number of research applications ranging from software manuals in English and French (DRAFTER, EPSRC, 1993-1996) and Bulgarian, Czech and Russian (AGILE, EU, 1998-2000), administrative forms in English, German and Italian (GIST, EU, 1993-1996), user-query systems for legal reasoning (CLIME, EU, 1993-2000), patient information leaflets and other pharmaceutical documentation in English, French and German (PILLS, EU, 2001), and reports generated from electronic patient records (CLEF, MRC, 2003- 2006);

Knowledge Editing: we have developed a method for constructing and editing the assertional part of a knowledge base, called WYSIWYM (What You See Is What You Meant). The novelty of this method is that it allows the user to interact with the knowledge base through an automatically generated natural language feedback text with much of the appearance and behaviour of hypertext.  The development of WYSIWYM has required some innovations in the design of user interfaces, such as the provision of menus which open on nested spans of automatically generated text, allowing direct manipulation of the meaning underlying the selected span.  The WYSIWYM knowledge editing framework has been used in several projects, both at the ITRI (DRAFTER, CLIME, PILLS, ICONOCLAST and CLEF), and at Harvard University (AUTO). 

Generation With Control Over Style: The ITRI has also led research into the problem of generating documents that conform to detailed stylistic preferences, suited to particular purposes or readerships. In particular, the ICONOCLAST project (EPSRC, 1997-2000) showed that some subtasks of organising and realising a text could be expressed as constraint satisfaction problems, and hence solved by techniques from Constraint Logic Programming.

Centre for Health Informatics and Multiprofessional Education (CHIME), University College London, UK

The UCL Centre for Health Informatics and Multiprofessional Education (CHIME) was established in 1995. The informatics research activities of CHIME are in clinical information management and systems, decision support and telemedicine, community genetics and educational computing. CHIME staff have played leading European roles in research and development of health information systems architecture and prototyping and evaluation of novel systems for health care records, over the past eight years. They are also members of relevant national and international standards bodies. 

The research of CHIME is concerned with building academic discipline and the evidence-base to support information, quality and governance of health care, so that this system may work well, to the benefit and not to the harm of its users and staff. The principal research threads in CHIME are:

· Electronic Health Records, conducting leading edge research on the design and implementation of Electronic Health Record (EHR) systems, including the investigation of clinical and ethico-legal requirements and the specification of information models and services. The EHR research team have implemented middleware components based on these designs and evaluated these in live demonstrators at the Whittington Hospital (Cardiovascular Medicine) and in South West Devon.

· Evidence-Based Health Informatics Education to develop and evaluate education, training and professional development (ETD) programmes in Health Informatics. 

· Information to enable effective clinical decision making, which encompasses understanding the information and communication needs of clinicians, and how information of different kinds can affect decision-making.

· Genetic knowledge resources for patients and carers to develop clinical information resources about inherited conditions to support patients, families, counsellors and other health professionals. 

· Organisational Change and Development in Health Care, identifying best practice in organisational development, change management, quality improvement, knowledge management, process redesign and NHS modernisation and reform. 

· Educational Computing Development, the research, development and implementation of electronic educational resources. 

Medical Informatics Division, University Hospital of Geneva

The Division of Medical Informatics (DIM) is a group of 50 collaborators responsible for designing, deploying and evaluating computer-based tools for care providers. A fraction of these collaborators (one full-time faculty member and four senior research fellows) are conducting researches in Knowledge Management, Natural Language Processing and Information Retrieval applied to biomedical contents, with strong relations with the Electronic Patient Records group of the Division.

The DIM is currently involved in different research projects, both at internal, national and international levels. Because the need for advanced tools has been always considered of strategic importance for the University Hospital of Geneva, the DIM has vocation to balance research and production purposes. For more than two decades, this joint position led to a set of successful cutting-edge yet operational developments. Thus, information extraction’s services such as named-entity recognition (used for removing confidential items in patient files) have been running for production purposes for more than 3 years. In addition, knowledge coupling tools tailored to retrieve information in knowledge bases (ICD-10, Compendium, Guidelines), and case bases (Adverse Drug Reaction Databases) have been successfully developed and are available as part of the Hospital information system.

In addition to these applicative perspectives, the group has been involved in more fundamental research projects, which can be clustered around three major areas (ongoing projects are provided with EU or Swiss reference numbers):

Knowledge Representation

Knowledge representation is a central aspect of our activity, since getting knowledge from scratch is a wishful thinking. The group has during the last decade been involved in the EU-funded projects HELIOS, GALEN, and GALEN-IN-USE within the Advanced Informatics in Medicine program, with activity focusing on Multilingual Language Analysis and Generation. Together with these knowledge-intensive approaches, the group has recently concentrated on developing lighter knowledge-based approaches (past Swiss-funded MEDTAG, and ongoing MEDTAG-II projects, SNF-3200-065228, done with the ISSCO), such as those necessary for terminology maintaining and automatic or semi-automatic acquisition. Two PhDs (1998, 2000) have been recently completed in this domain.

Text mining, Cross- and Mono- Language Information Retrieval

Information Retrieval in patient records (queries and documents are written in French language) is the main goal of the long-term MEDTAG project. A retrieval engines (based on the SMART system) and a complete Natural Language Language toolkit (tokeniser, morphological analyser, part-of-speech and word-sense tagger, shallow parser) has been developed in order to handle specificities of clinical document, such as text corruption issues (misspellings, acronyms, abbreviations), which have proved to highly affect retrieval effectiveness of traditional engines. A PhD related to these aspects has been completed this year.

Started 2 years ago, the EU-funded WRAPIN project aims at delivering multilingual abilities as a front-head service for the Health-On-the-Net (HON: www.hon.ch) web search engine. The DIM group is responsible for the natural language processing work packages, whose the core deliverable is a terminology-driven (based on the MeSH) query translation tools.

Lately (6 months ago), the group started to investigate the application of text processing tools for text mining purposes in molecular biology: tools developed to cope with medical terminolocal resources (such as the MeSH) are being applied to genomics and proteomics controlled vocabularies (Gene Ontology, SWISS-PROT entities). This project relies on the support of a private SME partner (GeneBio SA, Geneva).

Text Categorisation

Also investigated in the framework of the WRAPIN project, text categorisation is used in order to reduce the search and display scope of the retrieval engine (in the spirit of Question Answering systems). In this context, machine learning (mainly support vector machines and naive Bayes classifiers) methods and linguistically-motivated (noun phrases) indexing strategies have been developed. In March 2003, a PhD student has started to investigate these aspects.

Public Health and Medical Informatics Laboratory (SPIM), Paris, France

The “Santé Publique et d’Informatique Médicale” laboratory (SPIM) was created in 2000, formed by the regrouping of the Biostatistics and Medical Computing laboratory from the Broussais hospital that had been directed by Professor Patrice Degoulet since 1987 and the Public Health Laboratory that had been directed by Professor Joël Ménard since 1999. The creation of the SPIM led to a synergy between three research areas:

1) The development of computing tools that can be used within the framework of care, based upon a computerised medical record; 

2) The development of methods and computing tools to assist decision making in medicine;

3) Clinical epidemiology, the evaluation of practices. 

The team’s previous activities can be broken down into several main research areas based on the specialities of the two founding laboratories under the framework of several national or European projects:

1) Modelling patient data (CEN TC251 WG1, EHCRsupA), knowledge engineering (EI-XPLORE), interoperability of distributed systems (SYNEX);

2) Assistance with decision making, including acquisition of knowledge by learning (PREFI(x)) or consensus (IDEM, ESPER) methods, modelling and representation-structuration of knowledge (QUASAR, HARMONY, IDEM); 

3) Methods for evaluation of health practices, elaboration of the criteria for the quality of recommendations for clinical practices (BIOMED2), evaluation of interventions directed toward the health care professionals destined to set up the recommendations (PHRC98).

The current advances in new technology linked to the Internet led us to direct this synergy into the new problem area of “eHealth” with a main objective to develop products from knowledge engineering on eHealth:

1) To lean towards knowledge engineering methods for the acquisition and the formalisation of medical know-how. More precisely, this involves capitalising on our knowledge in one domain in computerised structures adapted to the checking of their contents (validation of knowledge), to keeping them up to date, to their consultation. This also involves the integration of mechanisms for exploiting this knowledge supplying decision making services including the search for similar cases and calculation of the risk.

2) To lean towards new communications technology and information diffusion technology to effectively create Internet sites giving access to Internet methods

3) To lean towards recognised evaluation methods to evaluate the effects of computerized services on medical practices.

4) To support the needs within patient’s records of new medical reasoning based on genomic and proteinomic information

5) To extract knowledge base and data mining services dedicated to medical research from data generated by the provision of care.

Institute of Cognitive Science and Technology (ISTC-CNR), Italy

The "Consiglio Nazionale delle Ricerche" (CNR) (National Research Council) is the technical body for basic and applied research of the Italian Ministry of University and Research. It is also in charge of the preparation of standards of national interest and manages special pluri-annual grants on focused topics, following the policy directions of the Council of Ministries. It is organized in about 150 autonomous institutes and centers in all the branches of sciences and humanities.

The "Istituto di Scienze e Tecnologie della Cognizione" (Institute of Cognitive Science and Technology) (ISTC) is one of these institutes and employs more than fifty full-time researchers. It is a new institute coming from the recent restructuring of CNR and it is a highly interdisciplinary institute, with research activities on areas as diverse as natural language, cognitive development, mental models, education, cognitive simulation, emotions, knowledge engineering. The institute has three locations: Rome, Padova, and Trento.

The Laboratory of Applied Ontology (LOA) is part of ISTC and it has been recently established in Trento and Rome, resulting from the merging of two previous groups working on ontologies in different CNR institutes: the former LADSEB-CNR and the former ITBM-CNR. It is composed by five full-time researchers and other people working under contract or scholarship. 

The group performs basic and applied  research on the ontological foundations of conceptual modelling, exploring the role of ontologies in different fields, such as:  knowledge representation, knowledge engineering, database design,  information retrieval, natural-language processing and the semantic web. 

The group is characterized by a strong interdisciplinary  approach that combines Computer Science, Philosophy and Linguistics,  and relies on logic as a unifying paradigm. On the application side, main emphasis is given on the use of ontologies for electronic commerce, medical information systems, enterprise modelling,  integration of lexical resources, and information access to the Web.

LOA is currently involved in various ontology-related projects, such as WonderWeb (development of a library of foundational ontologies), OntoWeb (harmonization of content standards, legal ontologies), a large EUREKA project on ontology-driven Information and Knowledge Fusion (IKF), an Italian project on the Ontology of Social Interaction (TICCA), and a FAO project on semantic interoperability of legacy systems and terminologies for food and agriculture (FOS – Fishery Ontology Service). Strong cooperation relationships exist with various research institutes, in particular with the University of Trento and with ITC-IRST in Trento. 

EBI - European Bioinformatics Institute, Hinxton, UK

The European Bioinformatics Institute (EBI) is a non-profit academic organisation that forms part of the European Molecular Biology Laboratory (EMBL). The mission of the EBI is to ensure that the growing body of information from molecular biology and genome research is placed in the public domain and is accessible freely to all facets of the scientific community in ways that promote scientific progress. 

The EBI is Europe's major molecular biology database producer, bioinformatics service provider, and bioinformatics research centre. The major focus is on development of databases of nucleotide and protein sequences, protein families, protein structures, microarrays and genome annotation. A large network of worldwide collaborators are engaged in these projects, and many other specialised databases (protein interactions, enzymes, immunogenetics, mutations) are actively pursued. More recent exploitation of text resources and ontology development has triggered a variety of biomedcal text-mining activities relevant to this network of excellence.

Text mining
In the ORIEL project, we aim to explore text-mining methods to identify protein family and interaction information in the biomedical literature. Identification of gene symbols, protein and enzyme names, and disambiguation of homonyms are research topics. It is a companion project to E-BioSci and has EU funds under IST. One initiative is to run a TREC-like competition to evaluate text-mining systems' capability in generating GO annotation from literature, using human-curated protein annotation as training material and test-sets.

EBI are observers in a project BioMinT "Biological Text Mining for Proteomics Database Annotation)" aiming at automation of SWISS-PROT annotation procedures and generation of more generic annotation tools. The partners are SIB (SWISS-PROT annotation), University of Geneva (information retrieval/extraction), University of Antwerp (natural language processing), and PharmaDM (propositional and relational learning techniques). 

The EU-funded Integr8 project involves a collaboration with CNB-CSIC to develop software tools for biomedical literature analysis to support InterPro database annotation, and for identification of protein-protein interactions described in the literature. The development will draw from the established text-processing field and include Bayesian paragraph analysis, Support Vector Machines for text analysis and latent semantic toolkits specific to biology.

BioBabel is an EU-funded project which focuses on standardised controlled vocabularies for biological databases, including a central literature citation database to be shared by partner databases of protein sequences, protein family signatures, enzymes and enzyme functions.

The objective of the Gene Ontology (GO) project is to provide controlled vocabularies for the description of the molecular function, biological process and cellular component of gene products. These terms are to be used as attributes of gene products by collaborating databases, facilitating uniform queries across them. The controlled vocabularies of terms are structured to allow both attribution and querying to be at different levels of granularity. GO terms are also being mapped to UMLS in collaboration with NLM. The EBI hosts the GO editorial office. The GOA (Go annotation) project has assigned GO terms to protein sequences in SWISS-PROT/TrEMBL and mapped down to features of nucleotide sequences in EMBL.

Literature search services

We currently operate a public MEDLINE search service using a weekly XML data feed from the NLM. This service is based on SRS from LION Biosciences and allows querying by MEDLINE/PubMed ids, author names, journal name, volume, page numbers, year, title, abstract, MeSH terms etc. Full-text search (of titles and abstracts) is limited in functionality, so we investigate alternative strategies, in particular using Verity K2 and Oracle Text and XML-DB. We are working with the European Patent Office to add abstracts from the biotech patent literature to the data resources.

The OMG Life Science Research (LSR) consortium Bibliographic Query Service (BQS) specification has been led by the EBI, and a commitment to that standards process is to deliver a interface to MEDLINE using that specification. E-BioSci aims to offer multiple entry points to a distributed set of electronic warehouses containing archived full-text documents (journal articles). 

Committee Nomenclature, Properties and Units in Laboratory Medicine (cNPU)

The C-NPU committee of the International Federation for Clinical Chemistry and Laboratory Medicine (IFCC) and the International Union of Pure and Applied Chemistry (IUPAC) is network of researchers with an interest in promoting sound common concepts (properties) for expressing the result of examinations in laboratory medicine. Its present rooster of active members are: Urban Forsum, Linköping, Sweden, Chairman, Pedro Soares de Araujo, San Paolo, Brazil, Secretary, Gunnar Nordin, Uppsala, Sweden, Wolf Külpmann, Hanover, Germany, Antonin Jaborm, Prague, The Czech Republic, René Dybkaer, Copenhagen, Denmark.

The C-NPU members have published profusely in properties and units in laboratory medicine and on the concepts and metrology forming the backbone of coherent expression of the properties. The C-NPU is devoted to the task of communicating properties measured and observed in the basic sciences and in medical laboratories to various context where these properties (concepts) are to be used and understood. The task not only involves conceptual clarity but also metrological soundness.

A major task at present is to represent findings expressed using the tools of bioinformatics in the context of the medical laboratory and in health care records. The richness of dimensions as well as viewpoints of various users is daunting and thus at present the C-NPU is working to establish definitions of properties in molecular biology and bioinformatics that meets the standards set by the various standards organisations, follows the law of logic and are metrologically sound and coherent.

The Nordic Terminology Network - Public Health and Welfare Organisations in the Nordic countries

The National Board of Health and Welfare, Sweden

The National Board of Health and Welfare is responsible for official statistics on social services, public health, health care and medical services, and causes of death. The National Board issues code of statutes on the application of specific acts of law. Furthermore, the Board is responsible for planning and supplies for health and medical services, environmental health, and social services in case of war or crises. In addition the Board is the designated Competente Authority under European Community directives on mutual recognition of diplomas concerning health professions. The most important tasks of the National Board are supervision of medical care and social services as to quality, safety, and the rights of the individual, evaluation and follow-up studies of social policy, development and training, and coordination of social services statistics and epidemiologic surveying.

The National Research and Development Centre for Welfare and Health (STAKES), Finland

STAKES, the National Research and Development Centre for Welfare and Health, is committed to promoting the well-being and health of people, and to securing equal access for all to high-quality and effective welfare and healthcare services. STAKES produces information and know-how in the field of welfare and health and forwards them to decision-makers and other actors in the field. As a centre of expertise overseen by the Ministry of Social Affairs and Health, STAKES bases its functions on research, development and information resources.

Centre for Information Technology within Health Care (KITH), Norway

KITH's vision statement is “Information and communication technology for improved health care services”. KITH shall be the main centre of competence in Norway for the extensive, efficient and secure implementation and use of information and communication technology in health care. KITH`s main objective is to ensure the implementation and use of information and communication technology that enables the health care services to fulfil their common needs and objectives for efficient and secure information management, collaboration and development.

The National Board of Health (NBH), Denmark

The National Board of Health main responsibilities are to monitor health and follow developments within health issues, to advise the Ministry of Health and other public authorities, and to supervise health care professionals. The objectives of the National Board are to contribute to define and implement health political goals, to provide guidance and information services, making them available to patients, relatives, health care decision makers and staff and the citizens in general, to contribute to collaboration in the health sector to achieve state-of-the-art prevention and treatment, and to appear to the public and the media as a visible, professional and forthcoming Board of Health based on a clear organisation and well worked out strategies. 

WHO Collaborating Centre for Classifications in Health Care

This centre is responsible for the co-ordination of classifications used within the health care systems in the Nordic countries. As a WHO Collaborating Centre the Nordic centre represents the Nordic countries in the international co-ordination of health related classifications. The main task of the Centre is to co-ordinate the development and use of the International Classification of Diseases (ICD) and other health related classifications used in the Nordic countries. This coordination includes: updating of the classifications in a unified manner in the Nordic countries, co-ordination of the application, education, tools, research and development of the classifications, distribution of information about the classifications, maintenance and further development of the NordDRG System.

National Institute and Library for Health Information, Hungary

The National Institute and Library for Health Information is in transition. Formerly it was the Hungarian National Library of Medicine. Recently it has become a knowledge center, providing various data about the national health system. This requires a consistent conceptual hierarchy of all available health – and health care – indicators. This kind of conceptual modeling needs formal techniques but in this field the number of necessary concepts is limited to a manageable size. Lessons we learnt in diagnosis classification systems seem to be useful in this field.

Research activity is related to classification systems, quality of coding and medical documentation. Supporting of medical documentation in languages spoken by smaller communities – like Hungarian – is a difficult issue, since the resources – thesauri, terminological systems, natural language processing tools – mostly are developed in widely used languages, like English, French, German. Even in these languages the development of comprehensive terminologies (UMLS, SNOMED etc.) is challenging. In principle the structure of these systems is language independent, but their practical implementation in another language environment is a laborious – and hence expensive – task. For that reason our attention has turned to corpus based statistical methods, which could be used as complement to the labor intensive construction of large scale terminological systems.

Other ongoing research activities includes analysis of consistency of systems of concepts, XML based electronic representation of classifications, computer assisted coding, and conceptual representation of health indicators. 

European Dynamics, Greece

EUROPEAN DYNAMICS offers its services to organisations in the public and private sectors, both in Greece and in 25 other countries world-wide. These include government institutions, multinational corporations and large companies, research and academic institutes.

The company has a particular expertise in open source platforms, Web Services, Knowledge Management and e-Learning, Software Agents, m-commerce, groupware, workflow management, and advanced collaborative platforms developing its own software applications and tools in these domains. All products and services in the E-business and M-business field are offered for web, intranet and Internet environments and are based on open architectures. EUROPEAN DYNAMICS operates through its offices in Athens, Brussels, Luxembourg, Thessaloniki, and Bucharest, as well as through a large network of partners and subsidiaries all over Europe and the Balkans.

In the context of widespread working teams and the interaction among them, it is envisaged that a collaboration platform will offer numerous advantages in organising and improving the efficiency of performing routine tasks. The nature of the ‘business model’ is such that work is usually organised amongst groups of expertise or “communities of practice” sharing a common scope and consequently common information, documents and/or workflow patterns.

Hence, it is essential to offer a service, which allows the dissemination of information over an intra/extranet, via a Web-based interface, and covers at the same time the requirement of supplying content and services that can vary between the various layers of usage.

To this end, EUROPEAN DYNAMICS intends to offer such a collaborative platform, called OPENCIRCLE, for the facilitation of information exchange within the SemanticMining NoE. The platform is based on the Open Source Software concept and will be offered to the consortium free of license charges. OPENCIRCLE is a Web-based groupware environment providing synchronous and asynchronous on-line services for supporting the collection and dissemination of data over a philosophy of collaborative work. It enables a given community of users geographically spread to maintain a ‘private’ space on the Internet where they can share information, documents, participate in discussion fora and benefit from its reach spectrum of functionalities.

Merrall-Ross International Ltd – Cheshire, UK

Merrall-Ross International is a small limited company in Cheshire UK, providing indexing and information retrieval services to international medical publishing houses, NHS-affiliated bodies and other commercial organisations. There are eight medical scientific staff, all of whom are trained indexers. The director of the company and participant in this NoE, Janine Ross, has a medical science background, over 25 years experience of medical indexing, is a leading UK medical indexer, won numerous awards for indexing, but has a strong interest in developing improved medical information extraction and presentation techniques. Our approach is a practical application of indexing and information retrieval research, the adaptation of current bioinformatics and indexing developments, but from a medical/scientific orientation. Development include more streamlined, and potentially semi-automated, methods for the selection of potential index entries, and more efficient, and rapid index entry embedding techniques.
Activities include:

· The practical application of indexing to medical textbooks (both single and multi-volume), journals (e.g. The Lancet) and other documentation. Indexing is ‘manual’ in terms of the extraction and choice of index entry, but computerized in terms of alphabetization and editorial processes. Specialist indexing software is utilized.

· The indexing of electronic texts by embedding index entries into MS Word documents, XML-coded texts and other text types.

· Provision of appropriate project-based ‘mini-thesauri’ to improve information retrieval.

· Development of improved methods for indexing electronic texts, for enhanced comprehensive information retrieval. This has included participation in IDT/2/2 (Information Documentation Terminology) work group on XML (IDT/2/2 is group of BSI – British Standards Institution), development of ‘3-D’ indexing (in essence a combination of a semantic web plus standard index) and close collaboration with typesetters and software developers.

· Development of a medical ‘thesaurus’ for medical information retrieval, with particular emphasis on synonyms and eponyms. 

· Development of life sciences ‘thesaurus’/semantic web for major publisher.

· Development of subject-specific word authority lists, for greater standardisation of ‘manual indexing’.

· Development of methods for indexing across various publications and databases.

Appendix A.2 – A.5
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	Kalra
	Dipak 
	Post doc, clinical lecturer
	M
	RS
	UCL

	Ingram
	David 
	Prof, Head of unit
	M
	RS
	UCL

	Lloyd
	David 
	Technical consultant
	M
	RS
	UCL

	**Taylor
	Paul 
	Post doc, lecturer
	M
	RS
	UCL

	**Griffith
	Vivienne 
	Post doc
	F
	RS
	UCL
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	**Austin
	Tony 
	Doctoral stud, res fellow
	M
	RS
	UCL

	**Darlison
	Matthew 
	Doctoral stud, res fellow
	M
	RS
	UCL
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	Scott
	Donia 
	Professor. Head of Institute
	F
	IRS
	ITRI

	Power
	Richard 
	Principal Research Fellow
	M
	IRS
	ITRI

	Deemter
	Kees van 
	Principal Research Fellow
	M
	IRS
	ITRI

	Evans
	Roger 
	Reader
	M
	IRS
	ITRI

	Kilgarriff
	Adam 
	Senior Lecturer 
	M
	IRS
	ITRI

	Piwek
	Paul 
	Postdoctoral Research Fellow
	M
	IRS
	ITRI

	Belz
	Anja 
	Postdoctoral Research Fellow
	F
	IRS
	ITRI

	Neale
	Amy 
	Postdoctoral Research Fellow
	F
	IRS
	ITRI

	Barbu
	Catalina 
	Postdoctoral Research Fellow
	F
	IRS
	ITRI

	*Paraboni
	Ivandre 
	Research Fellow
	M
	
	

	**Varges
	Sebastian 
	Postdoctoral Research Fellow
	M
	IRS
	ITRI
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	Gender:

male or female
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	Organiser of course doctoral Student is enrolled in

	Ling
	Ying. 
	BA
	F
	IRS
	ITRI

	Santini
	Marina 
	BA
	F
	IRS
	ITRI

	Carvaglia
	Gabriela 
	BA
	F
	IRS
	ITRI

	Paiva
	Daniel 
	MA
	M
	IRS
	ITRI

	Herring
	Jon 
	MPhil
	M
	IRS
	ITRI

	**Gatt
	Albert 
	MA
	M
	IRS
	ITRI

	**Teeple
	Jason 
	MSE
	M
	IRS
	ITRI

	**Otlogetswe
	Thapelo 
	BA
	M
	IRS
	ITRI
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	INSTITUT NATIONAL de la SANTE et la RECHERCHE MEDICALE
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	INSERM

	Internet homepage
	http://www.inserm.fr
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	Degoulet
	Patrice 
	Prof
	M
	RS
	INSERM

	Frandji
	Bruno 
	Post doc
	M
	RS
	INSERM

	Jaulent
	Marie-Christine 
	Director
	F
	RS
	INSERM
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	Consiglio Nazionale delle Ricerche

	Organisation short name
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	Internet homepage
	http://www.istc.cnr.it
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	Guarino
	Nicola 
	Head of research unit LOA
	M
	RS
	CNR-ISTC

	Steve
	Geri 
	senior researcher
	M
	RS
	CNR-ISTC

	**Battaglia
	Massimo 
	senior researcher
	M
	R
	CNR-ISTC

	Pisanelli
	Domenico M. 
	researcher
	M
	RS
	CNR-ISTC

	Gangemi
	Aldo 
	researcher
	M
	RS
	CNR-ISTC

	Masolo
	Claudio 
	researcher
	M
	RS
	CNR-ISTC

	Vieu
	Laure 
	researcher
	F
	RS
	CNR-ISTC

	Borgo
	Stefano 
	research scholar
	M
	RS
	CNR-ISTC

	Lehmann
	Jos 
	research scholar
	M
	RS
	CNR-ISTC

	Catenacci
	Carola 
	research scholar
	F
	RS
	CNR-ISTC

	Ferrario
	Roberta 
	research scholar
	F
	RS
	CNR-ISTC
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	Oltramari
	Alessandro 
	MA
	M
	RS
	Univ.of Trento
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	EUROPEAN MOLECULAR BIOLOGY LABORATORY

	Organisation short name
	EMBL-EBI

	Internet homepage
	www.ebi.ac.uk


	List of RESEARCHERS to be integrated
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	Stoehr
	Peter 
	Group Leader
	M
	RS
	EMBL-EBI

	Harris
	Midori 
	Team Leader
	F
	RS
	EMBL-EBI

	Camon
	Evelyn 
	Curation Coordinator
	F
	RS
	EMBL-EBI

	Lomax
	Jane 
	Curation Coordinator
	F
	RS
	EMBL-EBI

	Degtyarenko
	Kirill 
	Senior Scientific Database Curator 
	M
	RS
	EMBL-EBI

	Wang
	Lichun 
	Senior Software Engineer
	F
	RS
	EMBL-EBI

	*Ouzounis
	Christos 
	
	M
	
	

	*Fleischman
	Wolfgang 
	
	M
	
	

	Hermjakob
	Henning 
	Database Coodinator
	M
	RS
	EMBL-EBI

	*Senger
	Martin 
	
	M
	
	

	*Lonsdale
	David 
	
	M
	
	

	Magrane
	Michele 
	Annotation Coordinator
	F
	RS
	EMBL-EBI

	Mulder
	Nicola 
	Annotation Coordinator
	F
	RS
	EMBL-EBI

	O'Donovan
	Claire 
	Sequence Database Group Coordinator 
	F
	RS
	EMBL-EBI

	**Rebholz-Schumann
	Dietrich 
	Group Leader
	M
	RS
	EMBL-EBI

	**Kirsch
	Harald 
	Software Engineer
	M
	RS
	EMBL-EBI

	**Gaudan
	Sylvain 
	Software Engineer
	M
	RS
	EMBL-EBI
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	MEDINFO

	Internet homepage
	www.medinfo.hu
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	Surján
	György 
	MD, Head of unit
	M
	IRS
	MEDINFO
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	UPPSALA UNIVERSITET
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	http://www.nordclass.uu.se
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	Virtanen
	Martti 
	Head of Centre
	M
	RS
	NORDCLASS

	Persson
	Kristina Bränd 
	Assistant Head of Centre
	F
	RS
	NORDCLASS
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	Socialstyrelsen

	Organisation short name
	SOS

	Internet homepage
	http://www.sos.se/sosmenye.htm
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	Gerdin
	Ulla
	Seniour consultant
	F
	RS
	SOS

	Berg
	Lars 
	Head of unit
	M
	RS
	SOS
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	Sosiaali- ja terveysalan tutkimus- ja kehittämiskeskus

	Organisation short name
	STAKES

	Internet homepage
	www.stakes.fi
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	Ojala
	Matti
	Director
	M
	RS
	STAKES

	Nykänen
	Pirkko
	Professor
	F
	RS
	STAKES
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	KITH AS
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	KITH

	Internet homepage
	http://www.kith.no
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	Buan
	Bjørn
	MD, Head of res unit
	M
	RS
	KITH

	Henriksen Aune
	Irene 
	Senior consultant, RN
	F
	RS
	KITH

	**Nordhuus
	Iver
	Master of Technology
	M
	RS
	KITH
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	Kverneland
	Arne 
	MD, Head of unit
	M
	RS
	NBH

	Lerche
	Janni 
	Seniour consultant
	F
	RS
	NBH
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	Organisation legal name
	MERRALL-ROSS INTERNATIONAL LIMITED

	Organisation short name
	MRI

	Internet homepage
	www.merrall-ross.co.uk
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	Ross
	Janine 
	Research Director, Managing director
	F
	IRS
	MRI
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	EDSA

	Internet homepage
	www.eurodyn.com
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	*Tsopelas
	Nikitas 
	
	
	
	

	*Chatzi
	Irene 
	
	
	
	

	**Bardis
	Leonidas 
	Dr, Seniour consultant
	M
	I
	EDSA

	**Karatzoglou
	Minas 
	Dr, Senior consultant
	M
	I
	EDSA
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