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This facility includes many free and
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images.
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watershed that include shape

from an easy-to-use medical image

techniques were applied to analyze

als. Two pilot projects related to

define a methodology to improve

constraints, and region merging

explorer to interact with image

‘big data’ coming from specialized

training in HIV-AIDS and reproduc-
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South-South biomedical initiatives.

future clinical trials.
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Biomedical Informatics
An often-cited definition of the area has
been proposed by Ted Shortliffe: The

rapidly developing scientific field that
deals with the storage, retrieval, and
optimal use of biomedical information,
data, and knowledge for problem solving
and decision making. It accordingly touches on all basic and applied fields in
biomedical science and is closely tied to
modern information technologies, notably in the areas of computing and communications. Many areas have been established, including topics such as decision support systems, electronic health
records, hospital information systems,
data and text mining, information retrieval, bibliographic systems, medical
imaging, etc.
Over the last 20 years, new areas have
been introduced, such as merging medical informatics with bioinformatics, into
what is called biomedical informatics.
Then, areas such as translational bioinformatics have emerged. Fundamental
topics include Web-based applications,
the introduction of social networks, biomedical ontologies, semantic interoperability, Big Data research and others.
Whereas the GIB has worked in various
of these topics, the group has intensively
participated in pioneering two challenging areas:
(1) nanoinformatics, a new field at the
intersection between informatics and
nanomedicine and nanotechnology, and
(2) educating health professionals in
Africa in various áreas — e.g., evidencebased medicine, biomedical informatics
— through the use of advanced information technologies such as Web 2.0 applications and e-learning.
In 1994, the GIB began his long term
involvement with Internet-based medical
informatics research. Various projects
related to topics such as heterogeneous
database integration, protocol-based
decision support, expert systems, data
mining, image processing, visualization
and analysis, surgical planning were
started at the time. Such focus on Internet-based activities was awarded one of
the five grants of the HISE (Health Information Strategic Initiative, by Hewlett-

Packard, with groups from Harvard-MIT,
Columbia, Berlin and UCLA)
This grant facilitated a first-class infrastructure for the group, whose developments began at this moment. In the last
two decades, the GIB has reported publications in the most important conferences in the field, as well as journals such
as The Journal of the American Medical
Informatics Association (JAMIA), Journal
of Biomedical Informatics, Methods of
Information in Medicine, BMC Bioinformatics, Bioinformatics, BMC Medical Informatics and Decision Making, Nature,
JASIST, Pattern Recognition, Pediatric
Research, International Journal of Nanomedicine, Computing, Journal of Internal
Medicine, Expert Systems with Applications, Computers in Biology and Medicine, Computer Methods and Programs in
Biomedicine and others.

Collaborations
The GIB has participated in many R&D&i
activities. International collaborations
began with the Decision Systems Group,
from the Harvard-MIT Health Science
and Technology division, led by Profs.
Bob Greenes and Lucila Ohno Machado.
A total of six researchers participated in
this exchange at Boston. This collaboration has been extended to other US institutions such as Rutgers University (Prof.
Casimir Kulikowski), Georgia Tech (Prof.
Norberto Ezquerra), the University of
Utah (Profs. Joyce Mitchell and Julio
Facelli), hospitals and universities, with
the participation in many joint projects
and activities, including technology
transfer.

In 2011, Prof. Maojo was elected a
Fellow of ACMI, the American College of
Medical Informatics, for his contributions
to the area of medical informatics.

Software Development
We have developed a large number of
software systems, for companies, hospitals or as a result of our R&D activities
within 11 European Commission projects
and around 20 national projects:
1. ONTOFUSION: a number of tools for
heterogeneous database integration
2. Brokerage Service (applied for Mobility
and Training)
3. OntoDataClean: for data mining
4. BIRI and eMIR2: inventories of resources: for storing and accessing remote software tools
5. Protocol manager: multimedia tools
for practice guidelines and protocols
6. Vocabulary server: for managing biomedical ontologies and terminologies
7. Mapping tool: for semantic integration
of terminologies and ontologies
8. SIAC: an expert system for medical
emergency management
9. Clinical trials manager: for managing
clinical trials on cancer
10. Gene-Pdf: to convert contents of pdf
files containing genetic information
11. Open PACS builder: a system for
building small PACS
12. Numerous Web services and software tools for image processing, visualization, data management and text
and data mining
13. A database for organ transplantation
management
14. A software tool for remote collaborative work
15. Peer to peer image exchange tool
16. Geographical Information System
linked to hotel reservations
17. An e-learning tool, for distance training
18. The Africa Build Portal, a social network for African health professionals
19. PubDNA finder
20. CDA Pubmed, a tool to link electronic
health records to the literature
21. Spanish MeSH browser for Pubmed
22. A nanotoxicity search tool
23. A tool for automatically detecting
shapes on nanoparticles

Overview: The UPM

The GIB

Madrid: The City

The Universidad Politécnica de Madrid
(UPM, http://www.upm.es/), a top quality academic establishment with more
than 3.000 faculty members, around
30.000 undergraduate students and
6.000 postgraduates in 21 Schools, has a
strong commitment to R&D and Innovation. Within the 6th Framework Programme, the University took part in 149 European R&D projects with more than 25
M€ of funding received from the European Commission.

The Biomedical Informatics Group (GIB)
was formally established in 1993 under
the direction of Professor Victor Maojo, a
faculty member of the Department of
Artificial Intelligence at the School of
Computer Science. One year later, Prof
Jose Crespo, a PhD graduated from
Georgia Tech, joined the group. Built
from scratch, the group is now a top
Spanish group, in terms of top-ranked
scientific publications, international collaborations and projects in the area of
biomedical informatics. It is a reference
in many research, educational and innovative European activities in the field.

Madrid is one of the most fascinating
cultural cities in the world. Three museums (Prado, Thyssen-Bornemisza,
Reina Sofía) make Madrid one of the
prominent artistic cities in the world.

Within the 7th Framework Programme
the UPM was recognized as the Spanish
university with the highest numbers of
projects approved and a leading European university. The UPM focuses on
Engineering and Applied Sciences. In the
last two years, various degrees have
been introduced in the UPM curriculum:
an engineering degree in biotechnology
and another degree in biomedical engineering. The latter also includes an intensification in biomedical informatics in
its fourth, last year.
The UPM is distributed over several campuses. One of them is located in Montegancedo, within the Urbanización Montepríncipe, which gathers the School of
Computer Science (Facultad de Informática) and various research centers, with
particular emphasis in biomedical topics.
Within the Montegancedo campus where
the GIB facilities are located, there are
various advanced Information Technologies (IT) infrastructures, such as a virtual reality cave, a wind tunnel, a living
lab, advanced neuroscientific systems
and the fastest supercomputer in Spain
(CESVIMA). In the last Shanghai rankings of universities, the UPM was ranked in the top of Spanish universities in
the area of computer science.
.

The GIB's main interests are two: first,
to carry out research in the field of biomedical informatics and second, to train
young researchers in this interdisciplinary area, working on research projects
and software development.
The GIB has more than thirty researchers and a large number of collaborators. We have participated in various
research projects and networks, both
national and international, particularly
funded by the European Commission.
For instance, the projects BIOINFOMED,
INFOGENMED; INFOBIOMED, ACGT,
Action-Grid, DICODE, P-Medicine, Integrate, EURECA, INBIOMEDVision and
AFRICA BUILD. We have also carried out
many research activities with various
foreign and national hospitals and transferred R&D achievements to the Spanish
industry.
Recently, the GIB has agreed to be part
of the New Institute of Research, Hospital 12 de Octubre, in Madrid.

Miguel de Cervantes was born and lived
in Alcalá de Henares, a city near Madrid.
Other classical close cities are Aranjuez,
El Escorial, Segovia, Toledo and Avila.
Placido Domingo, born in Madrid, has
been a cultural ambassador of the city
over the last five decades.

Real Madrid, the top winner of football
and basketball European cups, attracts
every year millions of soccer fans.

