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We may not know what the future will hold, but we
do know that R & D will be instrumental in addressing
the challenges of the present. Top-notch research teams
across the EU are powering this effort. The research*eu
results supplement, which showcases results reported
by EU-funded projects on the CORDIS Technology
Marketplace (TMP) and on the ICT Results service, reflects
the extensive range of their activity.
In our July/August issue, the biology and medicine section
leads with innovative approaches to diagnosing osteoporosis
based on panoramic dental radiographs. Software developed
by the Osteodent project analyses these images automatically,
enabling practitioners to detect a reduction in bone mineral
density earlier and more accurately than before.
Solar power is highlighted in the energy section, and more specifically the use of a solar
reactor to purify water in regions where electricity is not available. The Aquacat project has
developed and tested two prototypes which have delivered impressive results.
In the environment section, our lead article assesses the effects of increasing turbidity on fish
in Atlantic coastal waters. The Ethofish project reports that highly reduced visibility forces
juvenile cod to expend more energy during foraging, which may ultimately affect fish biomass
and therefore fishing stocks.
The IT and telecommunications section opens with hints that we may soon interact with
technology through dialogue alone, pinpointing recent advances in natural spoken dialogue
technology that are driving breakthroughs in human-computer interaction.
In the industrial technologies section, the sky’s the limit! Our coverage this month includes
a double-page spread presenting innovative technologies for the aeronautics industry with
updates on lightweight steel and innovative magnesium coatings, web-based maintenance
tools and life cycle monitoring.
Unfortunately we can only feature a representative selection of recent articles from the TMP
and from the ICT Results Service. For a complete overview of their latest news, please access
these web services online.
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BIOLOGY AND MEDICINE
Osteoporosis warning from dental radiographs
Osteoporosis is a condition which can develop unnoticed for many decades. Researchers in the
Osteodent project have investigated using dental radiographs to diagnose the onset of this disease.
Advantages lie in the fact that the use of the software involves
little or no user interaction and that its diagnostic validity is high.
Applications are twofold. The accurate advanced diagnosis of
osteoporosis using a fairly routine visit to the dentist is the most
obvious. However, assessment of jaw bone density may be a commercial use when planning dental implants. Using this analytical
radiographic software could help to assess patients’ suitability for
dental implant procedures.

As part of the Osteodent project, researchers based at the University of Manchester developed software to analyse dental radiographs of the lower jawbone. Many millions of these panoramic
dental radiographs are taken by European dentists each year. The
project had recruited 650 peri-menopausal women and identified those with osteoporosis, normal and reduced bone mineral
density, measured by dual energy x-ray absorptiometry (DXA) of
the hip and spine. Routine manual estimations of cortical width
on radiographs by dentists show variability within and between
operators, as well as being quite time consuming. The aim of the
project was to develop automatic computer software to analyse
the radiographs and thereby minimise reproducibility error and
maximise diagnostic accuracy for osteoporosis.

Funded under the FP5 programme ‘Life quality’ (Quality of life and management of living resources).
Collaboration sought: further research or development support.
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http://cordis.europa.eu/marketplace > search > offers > 4043

The scientists trained an active shape model of the cortex using
radiographs from another large dataset. The software then automatically measured the cortical width between two points on the
lower jaw. A highly significant correlation was found between
cortical width and BMD. Furthermore, using receiver operating
characteristic (ROC) analysis, the results were clinically useful with
good sensitivity and specificity values.

Grid-based virtual medical support system
The Crossgrid project has developed a new grid-based
interactive system for the visualisation of surgical procedures.
A grid-based problem-solving environment
(PSE) prototype was developed for virtual
vascular surgery. A set of hardware and software resources available via the Crossgrid
infrastructure were developed. They were
used to build a specific framework to support
vascular surgeons and interventional radiologists with preoperative decision-making.
The team achieved secure grid access, node
discovery and registration, grid data transfer, application initialisation, medical data
segmentation, segmented data visualisation
and computational mesh creation. It also
achieved secure job submission, distributed
blood flow and bypass creation. The medical

application for vascular reconstruction was
incorporated into the grid. A medical image
repository in Leiden was used as a source of
data for experiments.
Resources from the grid were used to simulate the patient’s blood flow. An efficient
mesoscopic computational haemodynamics
solver for blood-flow simulations was based
on parallel cellular automata. Pulsatile Newtonian flow was simulated in a straight, rigid
three-dimensional tube. The simulation volume was divided into a number of subvolumes in order to allow for parallel execution, and each subvolume was processed
concurrently.

A unique desktop virtual reality system was
developed to ensure user-friendliness. This
serves as the interaction-visualisation front
end for the person operating the system
over the grid. End-users can interact with
the system via a multimodal interface. This
combines natural input modes that can be
operated by voice, hand gestures and manipulation of three-dimensional objects.
The system has been named the ‘Virtual
operating theatre’. The operator takes the
part of a vascular surgeon, treating vascular
disease in a simulated virtual patient.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4087

See also pages 11 (offer 4090) and 30
(offers 4067, 4132 and 4046)

Frequent acronyms
ERA
FP5/6/7

European research area
Fifth/Sixth/Seventh Framework Programme of the
European Community for research, technological
development and demonstration activities
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ICT
IST
R&D
SMEs

information and communication technologies
information society technologies
research and development
small and medium-sized enterprises
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Osteoporosis, the progressive reduction of bone mineral density
(BMD), is a silent process which is quite often only evident upon
fracture of the hip, wrist or vertebral column. Patients are then
faced with a long period of rehabilitation when a substantial
period of time may be lost from work or they can suffer a severe
reduction in their quality of life. Advanced notice of the onset of
osteoporosis would mean that patients could obtain pharmaceutical intervention or adopt appropriate lifestyle changes.

Unravelling the biochemical secrets of DNA replication is of prime
importance in the understanding of many diseases. Scientists
in the EU-funded Repbiotech project have researched enzymes
involved at the heart of achieving that perfect DNA copy.
The word ‘Archaea’ literally means ‘ancient
things’ in Greek. These single-celled organisms are thought to have given rise to bacteria on one line and organisms with a true
nucleus, prokaryotes like ourselves, on the
other. Genetic studies have backed this theory up and it has been shown that several of
their metabolic pathways are more similar
to our own than those of bacteria.
The Repbiotech project investigated the biochemistry of DNA replication in Archaea.
The aim of the project team in Ifremer,
France, was to find out exactly how two
polymerases, PabpolB and PabpolD, carry
out their functions. Using techniques
including gel shift competition assays that
evaluated the specificity of the nucleic acidprotein binding, they determined the function of these two molecules in replication.
The scientists worked on Pyrococcus abyssi
isolated from hydrothermal fluid. These
microbes are remarkable in that they are
able to function biochemically at temperatures far in excess of most enzymes — up
to a scorching 100 °C. They found that
both replicative enzymes were exclusively
polymerases, unlike some of their bacterial counterparts. Results generally inferred
that the Archaea require two polymerases to
make the DNA copy at the replication fork.

In another strand to its research, the team
investigated the possibility of using the
DNA polymerases as molecular biology
tools. PabpolB is already marketed under
a brand name, Isis, to amplify DNA using
the polymerase chain reaction (PCR).
Various amendments in operating conditions were made to improve both the speed
of the reaction and the fidelity of the copy.
These included variations in pH (acidity),
temperature and
ionic strength.
Another important molecule,
the Pab proliferating cell nuclear
antigen (PCNA),
was found to
be necessary for
Pa b p o l D f u n c tion. The team also
found that a replication factor-PCNA
complex increased
the speed of action
of PabpolB in vitro.

The determination of the toxicity of bioactive molecules is fraught with complexities.
The Demetra project has developed user-friendly software to predict molecular
toxicity using optimal algorithms designed for hybrid combinative models.

Current advances in biochemistry and computer technology are set to render this type
of testing obsolete, however. Quantitative
structure-activity relationships (QSARs)
are the means by which chemical structure
can be quantitatively linked with biological

6

Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: marketing agreement.
http://cordis.europa.eu/marketplace > search > offers > 4034

Research using
enzymes from this
extremophilic organism has very promising applications in

NIKE tool predicts toxicity

Toxicity of pollutants within the food chain
is of increasing concern. There is no doubt
that there is widespread commitment to the
limitation of the use of dangerous chemicals.
However, how to assess the extent of toxicity
of the multitude of chemicals discharged into
our environment remains the real challenge.
Traditionally, animal testing has been used to
produce data for toxicity of molecules, particularly to determine levels toxic to humans.
However, there is increasing opposition to this
on the grounds of animal cruelty as well as the
cost and time involved in achieving results.

the fields of pharmacology and medicine.
Understanding replication is the root of
many diseases including those that depend
on faithful repair of DNA such as cancer and conditions associated with ageing.
Moreover, to isolate enzymes that operate
at high temperature has advantages during
commercial production.

8
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Ancient microbes reveal secrets of DNA copying

activity such as toxicity. This of course
yields a vast amount of data, and the obvious candidate to deal with this was specially
designed software. Accordingly, the Demetra project set its target to design software
to produce reliable predictions of ecotoxicity
for the vast number of pesticides presented
for registration.
NIKE, the software developed, combined all
the data acquired in the Demetra project,
together with input of the chemical structure
in the form of numerical chemical descriptors. Using the most appropriate algorithms,
it allows prediction of toxicity against four
key organisms: the rainbow trout, the water
flea, the bobwhite quail and the honey
bee. Lethal doses for 50 % of the subjects
(LD50s) after a pre-determined time were
ascertained for realistic exposure times.

The software tool can be used on any computer supplying Java, making it very useravailable. The package itself can be downloaded from the Demetra official web page
(http://www.demetra-tox.net). The software
tool can be run from the home page or as a
downloaded entity from the user’s own computer. As well as the downloadable tool, an
online user guide and tutorial are available.
The flexibility and ease of use of the tool will
result in a wide base of potential users — in
both academic and industrial environments.
Conservation groups as well as pharmaceutical, cosmetic and agrochemical industries
all stand to gain, as does the safety of our
food chains. Refinement of the software
in the future can allow for the prediction
of toxicity for newly developed potentially
biologically active molecules.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3930
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The EU-funded Repbiotech project organised an in-depth research initiative on the
key process of DNA replication. Laboratories in five European countries coordinated the effort to unravel the molecular
secrets of this process that forms the basis
of a plethora of diseases.
Scientists based at the National Research
Council in Lombardia, Italy, focused on
natural inhibitors of polymerases, enzymes
responsible for the control of the many
processes in replication. These include the
maintenance of chromosome end regions,
telomeres, and cohesion of the sister strands
of DNA.

efficacy as aphidicolin, a particularly effective replication inhibitor.
Another piece of their research focused on
a close relative of polymerase 1, terminal
deoxyribonucleotidyl transferase (TDT).
Elevated TDT activity is evident in up to
90 % of certain types of leukaemia. The
researchers investigated the action of three
inhibitors of TDT action, all diketo hexenoic
acids (DKHAs). They researched their effect
on two types of cancer cell — the cervical

The selective inhibitory nature of these compounds makes them promising candidates
as anticancer agents. Commercial interest,
dependent on further trials, has been indicated for these molecular restrainers that act
at the very root of tumour development.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4094

One potential inhibitor that has already
made its way into the natural supplements
market is resveratrol. A powerful antioxidant, it is found in grapes, red wine, peanuts
and other plants. It has been claimed that
it can act against inflammatory diseases,
atherosclerosis and cancer.
The researchers found that resveratrol has
specific regions in the molecule that can
selectively inhibit the action of two of the
four families of polymerases (pols). Also,
the potential for investigation of derivatives of resveratrol was given a boost. It was
found that one in particular has the same

Cutting the blood supply of tumour cells
Heparanase is an enzyme that is produced in excess in tumour cells.
Researchers under the umbrella of the Heparanase project have
investigated the identification of the products of the enzyme and their
mode of operation as a potential basis for gene therapy.
Heparanase is an enzyme that acts on
heparan sulphate (HS), thereby releasing
growth factors that are implicated in tumour
cell proliferation, metastasis and angiogenesis. Angiogenesis or the development of
blood supply for the cancer cells is a prerequisite for tumour enlargement and subsequent metastasis when tumour cells spread
to other parts of the body.
In order to develop suitable angiogenesis
inhibitors, it is necessary to determine the
complex sequences of HS and other structurally related molecules. The use of monodimensional nuclear magnetic resonance
(NMR) spectroscopy is limited because of
the manifestation of signal overlap. The
team at Istituto di Ricerche Chimiche and
Biochimiche G. Ronzoni in Italy investi-

gated heteronuclear single quantum coherence (HSQC) spectroscopy, which yields a
two-dimensional result.
The team discovered that, with the appropriate signals, the desired higher resolution
was achieved for quantitative measurements
with HSQC. The method was evaluated to
determine the structure of the heparan and
HS molecules that had various substitutions.
HS mimics were obtained by replacing reactive side groups with sulphate groups. Some
of these molecules served successfully as
heparanase inhibitors to prevent the progression of the deadly pathway.
The same team also established a reliable method to study the extent to which
heparanase cleaves its substrate molecule.
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The researchers set up an online liquid
chromatography/mass spectrometr y
method. This works at nanomolar concentrations and does not require radioactive
or fluorofore detection. They found that
the molecule is cut at a certain five-sugar
sequence even if it is not part of a larger
sugar molecule. Moreover, this sequence is
available as a commercial product, and it can
therefore be used as a substrate to replace
HS molecules that are difficult to produce or
have to be extracted from animals.
The successful development of anticancer
drugs based on molecular mimics is a specific, non-invasive way to treat cancer. The
results of this team’s work therefore represent several potential steps in the use and
testing of molecular inhibitors of the angiogenesis process.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4054
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Ironically, cell division and DNA replication lie at the heart of successful
growth and repair as well as of proliferative diseases like cancer. European
scientists have researched into the action of inhibitors on some of the basic
enzymes that control the replication of DNA within cells.

cancer HeLa cell and TDT+ leukaemia cells.
Interestingly, one of the DKHA analogues
had no effect against HeLa cells, but showed
cytotoxic action against the leukaemia cells,
which indicates strong specificity.
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Focus on cancer inhibition

8
© ShutterStock, 200

The Munich Information Centre for Protein Sequences (MIPS)
and its PlaNet project partners exploited bioinformatics techniques
to share valuable plant genome information via the Internet.

The plant specialists enlisted the aid of bioinformatics experts in order to develop a cuttingedge solution. The result of their collaboration
is an integrated platform that enables access to

over 10 plant genome databases provided by
the seven research centres involved in PlaNet.
Common tools and standards, such as
BioMoby and Taverna, were employed to facilitate database queries, complex analysis and
data display. Over 160 web services are incorporated into the platform. Links to external userdefined databases can also be established.
MIPS, the PlaNet coordinator, has provided
tutorials and other relevant documentation

New data in the study of
nematode-induced disease

The aim of the project partners was to examine the host-pathogen interaction, thus gain-

ing a clearer understanding of the infection
pathway. Wageningen University, a project
partner, revealed the presence of a family
of proteins in the potato cyst nematode,
previously unobserved outside the plant
kingdom. The protein, which is thought to
belong to the expansin family, was isolated
from juvenile potato cyst nematodes.

Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4070

This newly gained understanding could
pave the way for further improvement of the
available methodologies to protect against
nematode infection.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
http://cordis.europa.eu/marketplace > search > offers > 3786

This protein is structurally and functionally
similar to plant-identified expansins and
displays a clear cell wall loosening effect. It
is therefore likely that the nematodes mimic

Standardised trials for toxin-free wheat
Fusarium infection in wheat continues to cause crop losses and a threat to
human health through the production of mycotoxins. The Fucomyr project has
investigated the introduction of standardised trials as a step towards accurate
assessment of control methods.

8

MIPS would like to draw attention to the fact
that the PlaNet platform paradigm could be
extended to other fields of research.

plant behaviour in order to achieve intracellular migration through plant roots.

Protecting plants from disease is no longer based on outside factors
such as pesticides. Biotechnology can provide the answer, with
the emergence of new plants resistant to a variety of pathologies.
The EU-funded Nonema project focused on
developing innovative potato and tomato
plants resistant to root knot and cyst nematodes. The project is largely a continuation of
older EU-funded efforts such as BI04-CT960318 and Fairly-CT95-0905. The basis of the
Nonema project essentially lies in the understanding of the interactions of the nematode
worms causing the two diseases in their host
plants, potatoes and tomatoes.

online (see http://mips.gsf.de/projects/plants/
PlaNetPortal/index_html). A complete list of
the available databases as well as tools including a search engine are also provided.

8
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European scientists made a significant contribution to the recent genetic sequencing of
the plant Arabidopsis thaliana. The PlaNet
project, funded in part by the ‘Life quality’
programme, sought to make this as well as
other plant genome data available to the
wider research community.

8
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PlaNet: powering plant genetics
research in Europe

An obvious answer to the elimination of Fusarium infection in
wheat crops is to use advanced
genomics technologies for
resistance breeding. However,
in order to achieve this goal, it
is essential that the trial methods employed reflect the true
nature of the results obtained.
In the case of Fusarium infection and resistance, there are
many variables that creep
into the methodology that
may affect the significance
of the results.

Res e archers at t he Inter university
Research Institute for Agrobiotechnology
Tulln in Austria investigated the means by
which different project teams conducted
the crop trials to determine the level of
Fusarium resistance. Variations in method
were many, even within the confines
of the project. As a prime example, for
the first step of inoculation some teams
used mist irrigation for application and
others distributed diseased residues on
the soil. After inoculation, only some trials placed plastic bags on the seed heads
to encourage fungal development through
high temperature and humidity. Another
variable, timing of inoculation, could also
be crucial. The disease can be applied at
various times including flowering or seedhead stage.

continued on page 9
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Sweet success for cryopreservation techniques

Worldwide, thousands of plant species are
threatened with extinction. Not only that,
many more yet undiscovered varieties may
disappear due to the abuse of our planet’s
resources. Therefore, the global move by
scientists to preserve plant germplasm to
halt this spiral of destruction is a welcome
development.
The Crymcept project aimed to determine
reliable methods of cryopreservation. All
too often, the preserved material fails to
rejuvenate after thawing, and the scientists
consequently researched existing proto-

cols to determine the biochemical mechanisms involved. Factors taken into account
included type and age of tissue and plant
species, all of which give rise to a host of
variable conditions.
The research team at the Institut de recherche pour le développement in Montpellier,
France, investigated the role of sucrose in
the success of different methods of cryopreservation. Using sucrose analysis techniques
with an accuracy level as low as 1 mg, the
results showed that plants pretreated with
sucrose showed an enhanced cryotolerance.

African seaweed database
Seaweed in the coastal regions of Africa has remained largely
unexplored. The region holds enormous potential for investigation
and discovery of its rich biodiversity.
Seaweeds are extensively used in cooking,
as well as in the biomedicine and pharmaceutical industries. Moreover, the industry
that has based its development on the cultivation of these algae is important for the
economies of coastal regions. Africa, despite
its enormous coastline, has not seen much
development of this industry, except in
Mozambique, South Africa and Tanzania.
There seems to be little knowledge of the
potential of this industry, particularly on the
east coast of Africa. Knowledge of the uses
and rich biodiversity is limited, particularly
in Namibia and on the west coast of South
Africa.

The SeaweedAfrica project had as its main
aim to facilitate the acceleration of knowledge
dissemination by creating a seaweed database.
Creating this nomenclature and taxonomic
source would enable information to be stored
according to ecological, commercial and
technological data. The principal technical
priorities of this database are that it should
be comprehensive and that it should allow for
ease of access by the interested end-users.
An information pack has also been put
together and has already been forwarded to
a list of target end-users. It was transmitted
in the form of a CD and includes a Power-

Despite notes of caution due to the fact that
in some cases, sucrose treatment does not
confer cryotolerance, the results look promising. As a base for further research, they are
likely to offer considerable improvements in
the move towards successful preservation of
our genetic heritage.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3955

point presentation on the SeaweedAfrica
project and its background, in addition to an
introduction to the project website. Furthermore, checklists have been assembled from
Kenya, Namibia and South Africa. These
lists explain the various commercial species
and legislation for selected African countries
and include pictures organised according to
country and commercial species. The information pack also contains a reference list of
all papers on the subject and the questions
addressed by the database. There is also a list
of the potential uses of seaweeds throughout
the world at the present time, including possible pharmaceutical and biochemical uses.
Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4039

Furthermore, during evaluation, the extent
of infection can be observed at distinct
times during flowering, but other assessments were performed at times independent
of flowering date. There are also many scales
for measurement of infection and use of a
specific one within replicated trials could be
essential for standardisation.
The team members investigated methods
employed very thoroughly and calculated correlations between results. High correlations
were achieved between some groups’ results,
and this could well be attributable to similarities in techniques. Recommendations were
also made regarding other factors that could
adversely affect the significance of results.
Research that will help the agricultural
industry to eradicate Fusarium in wheat

will help to safeguard against the
input of dangerous
mycotoxins into the
food chain. Moreover,
disease-free cereal
will be able to further
improve the reputation
of the standards of the
European wheat crop in
the global market.

8
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continued from page 8 ‘Standardised trials for toxin-free wheat’

Funded under the FP5 programme
‘Life quality’ (Quality of life and
management of living resources).
Collaboration sought: further
research or development support.
http://cordis.europa.eu/marketplace
> search > offers > 3893
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European scientists have researched the means by which the
pretreatment of sucrose can enhance the survival of plant tissue
that is preserved using freezing techniques.

Utilising sucrose, therefore, would reduce
the number of trial-and-error tests needed
before a protocol is set up. This should
increase the speed at which species can be
introduced into a European germplasm
cryobank.

Staying young

in fibre type in young and elderly subjects.
Essentially, training could be seen to reverse
the effects of ageing on muscle structure.

BIOLOGY AND MEDICINE

As European populations age, it is becoming imperative
that new approaches are adopted to ensure healthy ageing.
The EU-funded Better-ageing project concentrated on the study of the causes that lead to
muscoskeletal frailty in elderly people and ways
to avoid it. One of the specific areas of interest
was skeletal muscle weakness. The University
of Pavia, a project partner, addressed a series
of aspects relating to its causes.
The researchers aimed to discern whether
muscle weakness is attributable to shifts
in fibre composition, a decrease in myofibrillar protein content or a change in fibre

functional properties. Finally, the impact of
training on single muscle fibre properties
was also examined.
Results showed that the level of activity is
indeed a crucial factor in how muscle fibres
age. Long-duration training can have a
positive impact on the force and velocity of
muscle fibres in elderly individuals. Specifically, long-duration training of moderate
intensity can increase force and velocity of
muscle fibres independently from a change

Handbook for using CareKeys toolkit
CareKeys was a three-and-a-half-year research project which developed and
validated methodologies and performance indicators for the care of older
persons. The results were disseminated as a handbook for the CareKeys toolkit.
The intention of the CareKeys project has
been to develop, test and disseminate effective tools for the management and performance evaluation of health and social services
for elderly people dependent on long-term
care. Performance indicators enable evaluation of quality, cost-effectiveness and
equity of care for older persons. Particular
emphasis was placed on reflecting the client’s preferences in the quality of care they
receive. The ultimate objective was to provide a reliable and user-friendly toolkit containing key quality indicators for practical
care management.

The CareKeys project, which involved partners from Germany, Estonia, Spain, Finland
and the United Kingdom, addressed three key
questions. These were whether the care provided met the clients’ needs, if care improved
their quality of life and whether high standards of care and service were delivered. These
targets were achieved through the use of social
and health economic research, the modelling
of the best practices and user trials.
One of the objectives of this research work has
been to produce a handbook on the CareKeys
quality management model. This includes

Gene expression in ageing T cells
Knowledge of how exactly the human immune system ages physiologically
could provide clues as to how some individuals age more healthily than others.
Scientists have investigated the specific ageing of T cell populations in relation
to gene expression and used the data to refine the necessary experimental design.
The process of ageing is complex and multifactorial. It is not surprising that cell dysfunction leading to tissue, organ and system deterioration is highly complex. In
the drive to find some of the answers, the
‘T cell immunity and ageing’ (T-CIA) project
studied the ageing of the human immune
system and, in particular, T lymphocytes.
These play a central role in cell-mediated
immunity and, as such, are thought to be a
crucial factor for healthy ageing.
As part of this project, partners at the University of Bologna in collaboration with the Unilever group in Colworth carried out genomic
studies of T cell samples. Groups under investigation included healthy and less healthy young
and old donors. The scientists looked into
whether there were differences in gene expres-
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sion between the different groups. This was
measured by RNA expression using microarray analysis, a high-throughput analysis
technique that allows the identification of the
molecular products of gene expression.
The possibility of analysis of so much data
opens up the door to experimental design
with regard to statistical and sampling validity.
The project partners therefore had to consider
variability specific to individuals, that is, intraindividual variation. They compared intra- and
inter-individual variation within a group of
healthy young individuals, and individual variability was expressed using a variance ratio.
Another factor that may have interfered with
the statistical significance of the findings
is the range of T cells and their relative fre-

These data indicate that physical training
remains an important health aspect, not
just for the young, but for the elderly too.
Further research could provide valuable
insight into how the elderly can be protected
from the physical deterioration that usually
accompanies ageing.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 3658

information on client, professional and management quality. The handbook, which is in
English, provides a detailed description and
practical examples of how to use the CareKeys
instruments. The handbook also includes user
information for TEFF, MAssT and MAsTTD modules. These are also available on the
project website: http://www.carekeys.net
R & D for CareKeys was performed in close
collaboration with potential end-users of
the handbook, such as care managers. Stakeholders were also involved, including older
clients and their families, care providers and
other relevant professionals.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: available for consultancy.
http://cordis.europa.eu/marketplace > search > offers > 4050

quency within an individual. Consequently,
the researchers assessed the T cell types concerned with immunosenescence as a percentage of two main types of T cell together with
their associated memory cells. Furthermore,
the scientists were able to extract a list of the
most interesting genes, therefore giving rise to
a molecular signature for each individual. Preliminary results showed significant differences
between the T cell signatures of different subjects that did not seem to change over time.
Perhaps the most important contribution
to research into the ageing process from
these findings is the development of experimental methods. Using these as a base,
physiological ageing of the human immune
system can be unravelled with the overall
aim of developing commercially available
anti-ageing interventions.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 3725

research*eu results supplement — No 6 — July/August 2008

Preoperative planning
for revision hip arthroplasty

cialised programmes starting with the Multimod display and interaction framework.

Within the Multisense project, the application of a multimodal/multisensorial
interface including advanced visualisation
and evaluation modules in preoperative
planning was explored. The multimodal/
multisensorial interface was realised using
advanced visualisation algorithms and, importantly, with the integration of state-ofthe-art immersive interface units such as
stereoscopic displays, haptic feedbacks and
speech recognition.
The preoperative planner for total hip
replacement was developed on the Multimod display and interaction framework.
This open-source application framework
provides three of the best software libraries currently available, which different
users can utilise to realise the most disparate
software systems.

All visualisation services were obtained from
the visualisation toolkit (VTK), which along
with additional classes grouped in a library
called Surgical-VTK formed the Multimod
foundation layer. To this core, the insight
toolkit (ITK) implementing the current state
of the art in segmentation and registration
algorithms of diagnostic datasets was integrated. Thanks to the sophisticated structure
of these foundation libraries, a powerful representation of biomedical data, the virtual
medical entity (VME), could be developed.
The user interface was realised by integrating into the Multimod display and interaction
framework a portable graphical user interface
(GUI) library, the WxWindows, ensuring
portability between different operating systems. The high abstraction level provided the
interface that programmers used to create spe-

Immune control for hepatitis C
Hepatitis C virus (HCV) is the cause of chronic liver inflammation
that is often asymptomatic and, as a result, sufferers may not seek
medical intervention. European scientists under the Protovarc project
have investigated vaccination methods whereby a full T cell immune
response can be elicited within the sufferer.
The aim of the Protovarc project was to
develop effective vaccines against viruses
like HIV and hepatitis C by developing
novel epitopes that are not destroyed by cellular proteases. These antigenic determinants would then form the basis of preventive control.
8
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Hepatitis C is a blood-borne disease caused
by HCV. Frequently, due to lack of serious
symptoms, untreated chronic inflammation
can develop into cirrhosis and cancer. An
estimated 170 million people are infected
by the virus worldwide.

Properties of the hepatitis C virus
together with host cell components
can prevent the development of the
normal cytotoxic T cell responses.
The net effect of this situation is
that the infected cells prevail and a
chronic infection develops.
Project partners at the University
of Rome formulated a two-prong
research attack on the virus. First,
they investigated how the virus
is able to circumvent the body’s
immune responses. Also, they
endeavoured to stimulate the production of CD8+ cells that can
induce a mature T cell response
by cross-priming. Essentially,
this involved the presentation of
extracellular antigens to cyto-
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While the Multimod display and interaction
framework is not a numerical simulation environment, it has evolved into a specialised
environment for pre-processing medical
data to form simulation models. It could
also contribute to the post-processing of the
simulation results alongside with diagnostic data for providing anatomically rich and
clinically relevant visualisations of the simulation results.
On the other hand, true benefits could be
gained from the employment of the multimodal/multisensorial interface in all aspects
of medical planning and training. Quantitative indicators on the preoperative planning
could be provided with high accuracy and
repeatability.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: licence agreement.
http://cordis.europa.eu/marketplace > search > offers > 4090

See also pages 5 (offer 4087), 27 (offer
4036) and 28 (offers 4059 and 4081)

toxic T cells thus preventing the infection
by the virus.
They found that the core protein from the virus
inhibited the production of interleukin-2, responsible for the T cell immunological memory. This mechanism kicks into action due to
the production of interleukin-10. This molecule then controls the formation of C8+ T cells
that induce the death of viral infected cells.
In the second strand of attack on the liver
virus, the team investigated the mechanisms
of cross-priming CD8+ T cells by antigenpresenting dendritic cells to give mature
cytotoxic cells. This depends on contact
between the two types of structure to give
full CD8 immunity. The scientists found
that the soluble antigens must be protected
from the cell’s endosome structures. These
are membrane-bound structures that sort
material for destruction by the lysosomes
or pass it back to the cell membrane.
The trials have therefore uncovered two
potential strategies of provoking a full and
mature immune response on HCV. As such,
this may represent an effective means of control against this viral killer by preventing the
silencing of patients’ immune machinery.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4140
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Preoperative planning is of fundamental importance in total hip
replacement. Helping surgeons to acquire a more accurate visual model of
the three-dimensional relationships of the various tissues in the operating
area, it could significantly increase the likelihood of a successful operation.

Improved quality for sheep products

The EU-funded Genesheepsafety project
focused on using genetics to improve the
overall food quality and safety of the sheep
production chain. Genetic analysis was carried out to identify the genetic traits that are
linked to specific phenotypes with an overall aim to reproduce these in future sheep
progeny.
Project partner Institut national de la recherche agronomique (INRA) studied milk pro-

duction in the Lacaune and Manech sheep
populations. Researchers sought quantitative trait loci (QTLs) in DNA linked to specific traits and thus passed on to progeny. A
total of nine traits were examined including
milk yield, fat yield, protein yield, fat content and protein content.
The study yielded a total of 11 QTLs, for a
number of different traits under observation. This opens up a whole new avenue for

Healthy fatty acids increased in sheep milk
Conjugated linoleic acid (CLA) is a commonly used dietary supplement.
Researchers in Europe are investigating genetic means to increase its
concentration in sheep milk.
As a food supplement or part of a naturally
healthy diet, variants or isomers of CLA
appear to be the panacea for many chronic
ailments. Hailed as a treatment for excessive
fat storage, insulin intolerance, some forms
of cancer and atherosclerosis, it is a very
popular dietary supplement. Natural sources
are found mainly in the meat and dairy

products of ruminants. A team of scientists
in Italy, partners from the Genesheepsafety
project, investigated the genetic basis for
inheritance of CLA content in milk.
Their research centred on the search for
quantitative trait loci (QTLs) using scientifically recognised methodology in an acrossfamily analysis. The results
of the within-sire linear
regression were then processed using QTL map
software. Nutritionists have
claimed that dairy animals
that graze have a higher
percentage of the acids in
their milk than grain-fed
animals. Biochemically,
the pathway in the animal
is dependent on the presence of various genes.
Basically, most of the
CLA present in milk is
due to an enzyme, Scd.
Produced by the poly8
© ShutterStock, 200
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Biotechnology and modern-day genetics are providing scientists with new
and improved tools to improve overall food chain safety and quality.

Complex genetic goals scored in dairy cattle
Improvement in the herds of the European dairy industry is a matter
of the collation and analysis of a vast amount of data. Researchers
in the Bovmas project have simulated selection procedures and evaluated
the results from a genetic and an economic point of view.
The Brown Swiss breed of cattle is renowned
for its high milk yield. Moreover, good butterfat and protein content make it ideal for
cheese production. Two other important
characteristics are its docile nature and climatic resilience. First bred on the slopes of the
Swiss Alps, the breed is resistant to extremes
of hot and cold and can subsist under harsh
conditions with little husbandry.
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Geneticists faced with improving complex genetic characteristics like milk yield
have a tough job due to the large amount
of data that needs to be evaluated. Consequently, part of the objective of the Bovmas project was to validate methodologies
for marker-assisted selection (MAS) for
milk yield in cattle breeds common in
Europe. Furthermore, the team aimed to

investigation for animal breeding experts.
The overall aim is to ‘enrich’ progeny lines
with those specific QTLs responsible for
desirable phenotypes each time, therefore
breeding sheep families that can yield highquality food products.

Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4078

morphic gene SCD, the enzyme is responsible for converting a precursor, vaccenic acid
(VA), into CLA in the mammary gland.
The team tested the milk of Sarda x Lacaune
backcrossed ewes for fatty acids. Two traits
were considered to be a reliable measure of
the amount of CLA present — the amount of
CLA itself and the ratio of CLA to VA. Ability to produce CLA was found to be a highly
heritable trait although environmental input
was evident. There was an increase in overall CLA content of milk in grazing sheep in
spring. In all, four QTLs were identified. Of
particular interest was the QTL on chromosome 22. Future research has been planned
into fine mapping this candidate gene.
Results of genetic studies of this nature incorporated into breeding programmes could
be highly productive in the improvement
of sheep milk quality. The market in sheep
milk is under-exploited and holds much
potential for European farmers, particularly
in upland mountainous regions.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3956

achieve a body of quantitative trait loci
(QTL) map information complete with
sire information.
Using data supplied by the project overall,
the team from the Universität für Bodenkultur Wien in Austria specifically studied four correlated traits, including milk
yield, protein percentage, female fertility and somatic cell count. This therefore
embraced the most important traits of milk
yield and quality while incorporating elements of disease resistance by means of
udder health.
continued on page 13
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Boosting European regional wine production

The EU-funded ‘Eagle wines’ project focused
on autochthonous grape varieties in mountainous areas and ways to support and enhance
them. Project partners put together a list of criteria, which was used to identify the 36 varieties
that would form the main core of the project.

ity. Data collection included information
on climate and soil parameters. Analysis of
the grape plants was carried out based on
detailed methodologies spanning the entire
life cycle of the plants through to fermentation and wine production.

These criteria lay the groundwork for the
complete characterisation of the cultivars in
terms of future potential and site suitabil-

The final step in the analysis was the wine-tasting
session organised during wine exhibitions.
Different wines from a range of autochthonous

Essential udder traits for quality sheep milk
Researchers from the Genesheepsafety project have investigated the effects
of udder morphology on milk yield and quality in the Lacaune sheep breed.

As part of a drive to preserve the quality and
safety of sheep products, the Genesheepsafety project aimed to improve the standards in the industry using genetic techniques. Given the breeding history and
qualities of the Lacaune population, it was
appropriate for project partners at Institut national de la recherche agronomique
(INRA) in the Midi-Pyrénées region to
make this breed their target for study.
Milk production is clearly a polygenic trait.
It is a complex phenotypic trait affected by
multiple genes controlling milk quality as
well as the physical attributes of the udder.

It is not surprising that udder morphology
affects the proclivity to release milk. Nine
traits were studied in all. As regards the milk
itself, fat and protein content and yield were
monitored. For udder health and milking
ability, lactation somatic cell count (LSSC),
teat angle, udder cleft and depth were all
considered important.
This piece of research constituted a much
more comprehensive study than those previously performed. Integrating all aspects
of milk yield with udder traits promises to
result in higher production of a quality product that is geared to market demands. Selection
on the grounds of milk
yield alone, although productive in the short term,
may result in baggy udders.
The degradation of udder
structure leads to a situation
where machine milkability
would be decreased, leading
to a predisposition to diseases
like mastitis. The inclusion of

Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4023

udder traits in future breeding programmes
is therefore highly recommended.
The incorporation of multiple traits in a
breeding programme can be a complex balancing act. In terms of quality and quantity of sheep milk, however, research of this
nature is bound to pay dividends. Implementation of this research will mean a better, safer range of products in this still undeveloped market.
Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3937
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Used notably for the production of Roquefort cheese, the Lacaune sheep breed is
a valuable asset in Europe’s sheep meat
and milk production market. Its milk is
high in butterfat and protein, and lambs
show a good weight gain and produce
pleasant-tasting meat with an attractive colour. The breed originates from the Pyrenees
in Southern France, where the cheese can be
found as a hand-made commodity.

The ‘Eagle wines’ project thus developed a
protocol that can be used for the complete
characterisation and analysis of the chosen
cultivars on all levels: phenological, agronomical and oenological. This type of approach
might show potential in the analysis of other
grape varieties in different areas worldwide.

continued from page 12 ‘Complex genetic goals scored in dairy cattle’

A QTL mapping experiment was performed, which gave rise to simulated
realistic breeding programmes. Selection
was performed according to conventional
breeding values without the use of embryo
transfer and then compared with a scenario where the technique was used. The
data were also applied to a real population
of some 50 000 cows.
The economic reality of the marker-assisted
preselection (MAPS) results was modelled
using the computer program ZPLAN which
uses biological, statistical and economic

parameters. Annual monetary genetic gain
(AMGG), discounted returns, costs and
profit were calculated. There was found to
be a moderate increase in AMMG based
mainly on milk yield. There are, however,
extra costs involved in MAPS, but these were
moderate and offset by resultant increased
selection in elite dams.

tle breeders’ conferences to actively disseminate data acquired. Commercial use
is likely to follow by use in breeding programmes which no doubt will improve
the competitiveness of the European dairy
sector.

Results showed that MAPS could increase
the success of programmes with complex
breeding goals. Genetic gain can be translated into economic gain. These findings
have been presented at scientific and cat-

Funded under the FP5 programme ‘Life quality’
(Quality of life and management of living resources).
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Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3921
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Wine production constitutes a vital economic sector for many regions
of the EU. Supporting that industry is a multifaceted activity combining
scientific knowledge and local expertise.

grape varieties from mountainous areas were
rated based on a series of descriptors.

ENERGY
Exploiting the sun to purify water in remote regions

A significant portion of the world’s population lacks access to
safe drinking water. The problem is particularly acute in developing nations. A research project supported by the ‘INCO 2’ programme brought together experts from around the Mediterranean to seek a solution.
The challenge was to develop an autonomous system that could
purify contaminated water, making it fit for consumption, in regions
where no electricity is available. The Aquacat partners turned to
the sun, specifically a system based on a solar reactor. Advanced

catalysts made from titanium oxide and ruthenium replace traditional methods of water purification such as chlorine.
The unit incorporates solar collectors, a storage tank and pump, a data
logger and all the necessary connectors and wiring. It is housed in a
stainless steel frame built to survive the most inhospitable operating
conditions. Water is treated in a batch mode, up to 30 litres at a time.
During Aquacat, two different prototypes were assembled and
tested on water samples infected with Escherichia coli and Enterococcus faecalis. The results were impressive as bacteria
levels were reduced by two to three orders of magnitude.
A slight advantage was detected for the model outfitted
with a fin-shaped solar collector.
8
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ENERGY

The Aquacat solar reactor exploits the power of the sun to provide potable water
to remote regions where it is otherwise unavailable.

The organisations involved in Aquacat acquired significant experience and expertise during the project. It is
hoped that this knowledge will be applied to other
solar technology applications, such as water heating,
in the future.
Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4186

See also pages 18 (offers 4083, 4061 and 4020)
and 19 (offers 4080 and 3788)

Preventing blackouts in future virtual utilities
Researchers have developed an accident diagnosis and repair model
to enable dependable ICT support of power grid operations.
The reliability and vulnerability of all electrical power grids was called into question when the big 2003 blackouts occurred
worldwide. As a result, many cities experienced an emergency situation. Airports
were shut down, business closed and trains
stopped mid-tunnel as cities came to a
grinding halt.
The CRISP project was set up to investigate how advanced ICT intelligence can be
utilised in the management of power networks, namely in the utilities sector, and
how to safeguard it. This greatly expanded

the insight into the performance, safety and
security in the architecture of such highly
distributed power networks. The reason
for this was that it does not purely look at
technical availability and functionality, but
integrates economic cost-benefit considerations as well.
The researchers set up an investigation to
revisit the 2003 blackouts in order to assess
the best way to safeguard the operations of
future virtual utilities. The CRISP experiments are split into three scenarios from
which the benefits and challenges of future

virtual utilities were drawn up. Securing
trustworthy operations in order to avoid
blackouts involves ensuring security from a
technical operations side. An accident diagnosis and repair model was proposed, suitable
for the complex socio-technical system envisaged for future cell-based virtual utilities.
Furthermore, the researchers developed
an experimental platform for security and
performance experiments. This represents
developments of secure execution environments and a service-orientated architecture
supporting dependable cell-based utilities.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4001

What is a technology offer?
All research results uploaded on the Technology Marketplace are assessed by CORDIS to reveal their exploitation potential.
The top ones are selected and rewritten as technology offers in a journalistic style. Online, each offer is linked to the related result.

Tempted by a technology presented in this issue?
All of the projects presented in the supplement are seeking cooperation partners in specific areas, and interest in their work
is welcomed. Please contact their coordinators directly if you would like to know more about them.
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sources driven by radio frequency (RF) are
currently extensively used in a number of
highly sophisticated physics experiments.
Furthermore, next-generation accelerators
will demand long pulses and high intensities
of negative ions. The ‘HP NIS’ project has
successfully undertaken the
difficult task of researching these ion sources and
producing the required
pulses.
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The negative hydrogen ion also called the
hydride ion is just the usual hydrogen atom
with an extra electron added. The addition of this extra electron results in a surplus of negative charge and the creation of
the corresponding ion. Negative hydrogen

From an ion source,
the negative ions are
extracted and are then
accelerated from a linear accelerator (LINAC)
before injection into
compression rings. The
presence of the element
caesium alters the ion
extraction properties
from the source. In
the ‘HP NIS’ project,
an uncaesiated (no
caesium present) RF
source was used. The

Making possible beams of rare radioactive isotopes
Aiming to extend the research currently being carried out in scientific
disciplines ranging from nuclear physics to astrophysics, the variety of exotic
ions produced at European radioactive beam facilities has been increased.
For the experimental study of exotic, namely
extremely short-lived radioactive isotopes,
not only their production has to be optimised, but also their release from the target
material. An essential requisite for the efficient delivery of short-lived nuclei in isotope
separation online (ISOL) facilities is the fast
release of radioactive ions from the target
matrices and ion sources.
Radionuclides, produced when primary
beams of protons or heavy ions induce
nuclear reactions in the target, need to reach
the plasma ion source and to be accelerated
and mass-separated before they decay. Their
release speed is influenced by diffusion within
the matrix material, the effusion time of their
random walk and the absorption/desorption
cycles characterising each surface collision.
The Targisol project aimed to optimise
ISOL target matrices in a systematic way
by means of a Monte Carlo model. Simulating the release of different radioactive ions,
researchers at the European Organisation

for Nuclear Research (CERN) predicted
their release speed as a function of the units’
geometry and the materials used.
To ensure an optimised release of certain
key radionuclides, a database was created
through an extensive literature research and
new measurements were performed at the
Isolde facility at CERN. The Targisol database contains a collection of tables connected in a series of logical relationships
that reflect the process and delay parameters
influencing the delivery of intense
beams of rare isotopes.

High current and high current densities
are not the only requirements from the ion
source. The duration of the ion pulse, its
time length, is also extremely important.
The ‘HP NIS’ project has achieved increased
pulse lengths, and a record high of 3 milliseconds duration has been reached. The
combination of current and length resulted
in a pulse that is the longest and highest current pulse ever produced from any volume
source.
The achieved results will facilitate future
research in the nuclear fusion areas
where negative ion sources are of great
importance.
Funded under the FP5 programme ‘Human potential’
(Improving the human research potential and
the socioeconomic knowledge base).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4105

On the basis of the simulation results, dedicated target matrices were designed to provide new and improved ISOL beams of the
elements beryllium, oxygen, neon, magnesium and aluminium, among others. These
targets have been tested successfully online
not only at the Isolde facility, but also at
the Spiral facility of the Grand accélérateur
national d’ions lourds (GANIL) in France.
Funded under the FP5 programme ‘Human potential’
(Improving the human research potential and
the socioeconomic knowledge base).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4124

Furthermore, an intelligent web
interface ensured that project partners could access release parameters
from remote sites at http://www.
targisol.csic.es using any of the standard web browsers. Approximately
2 400 entries were stored in the database during the Targisol project, which
were used as input to the Monte Carlo
simulation programme.
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Inside a fully ionised gas known as plasma, light nuclei join together
and form a heavier nucleus. In this nuclear fusion process, clean and
safe energy is released. The developed high-density negative ions sources
will boost current research.

developed innovative experimental design
produced record pulse power. The current intensity reached 54 milliamperes. An
extraction opening with a diameter of 6.5
millimetres resulted in current densities as
high as 163 milliamperes per centimetre
squared. These record-high values have
never before been achieved by any international experimental group working with
uncaesiated hydrogen sources.

8
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Negative ion pulses progress nuclear fusion

ENERGY

Environmentally friendly electricity from waves
A model created by the Russian firm Applied Technologies Company Ltd.
provided valuable insight into the process of converting the energy of the sea
into electricity.
Sea waves are a renewable energy source
with the potential to produce power without harming the environment. Systems to
harvest power from the sea are particularly attractive for remote coastal regions
that are often far from traditional power
plants.
The ‘INCO 2’ programme supported an
international collaborative research project,
Marineco, which aimed to develop a float

wave electric power station (FWEPS) based
on an innovative two-way oscillator. The
project involved two EU Member States
and two organisations from the Russian
Federation.

The knowledge gathered from the simulations allowed the Marineco consortium
to tweak the FWEPS prototype prior to
deployment in sea-based trials.

One of the Russian partners, Applied
Technologies Company Ltd. (ATC), was
charged with constructing a model to enable simulations to take place. The challenge was to accurately describe the phys-

Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).

Wave power for the Arctic region
Using a power station that runs on the power generated by waves
is a possible solution to fulfilling the electricity requirement in Arctic
coastal areas. German researchers tested the commercial viability
of such a venture — to which they gave thumbs up.
The float wave electric power station
(FWEPS) is prospectively both a commercially and an ecologically sound solution. The team of researchers assessed the
FWEPS as part of a larger project, Marineco,
which sought to develop the structure of a
power-industrial system for Arctic coastal
areas, one which is based on the use of local
renewable resources. The investigations
were carried out on a twofold basis. Firstly,
the aim was to assess the feasibility of the
FWEPS in an Arctic context by carrying
out tests of the pilot module of the offshore

FWEPS as a device for sea wave energy
conversion. Secondly, the project aimed to
develop a methodology for use of hydrogen
and oxygen produced by sea water electrolysis, followed by environmentally friendly
application of these products in the metal
and chemical sectors of industry.
Technical calculations were undertaken as
part of this research. It was deemed that after
completion of the R & D phase of the multimode FWEPS, the generating costs of 0.04
to 0.06 kWh would be achieved. The device,

Assessing a floating wave energy converter
Preliminary experiments on the readiness of the main units of an
environmentally friendly floating power station for the conversion
of sea wave energy to electricity have been completed successfully.
Unless renewable energy resources are
developed and efficiently used, the energy
needs of modern society are unlikely to be
met without continuing to burn increasing quantities of fossil fuels. Moreover,
land-based renewable energy resources are
expected to cover only a small portion of
future energy needs. These were the main
arguments for investing in new and so far
little-developed solutions like the float wave
electric power station (FWEPS). Yet, they
are more costly and difficult to assess.
The offshore FWEPS designed within
the Marineco project is a sealed, oblong,
axially symmetric capsule that can float
vertically on the sea surface. Under the
motion of sea waves, the FWEPS starts to
oscillate along with the oscillatory system
of the inner wave energy converter. The
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ical processes occurring in an oscillating
system with two degrees of freedom. ATC
employed advanced mathematical techniques to capture the essential features of
the actuator.

mechanical drive engaged with the oscillatory system transmits a rotary force to
the shaft of the electric generator within
the capsule. To increase the electric power
station’s efficiency for sea wave energy conversion, the latter incorporates an auxiliary
energy storage unit.
While the FWEPS pilot module’s main units
and auxiliary devices were realised, physical
modelling and field tests were prepared to
be conducted at the laboratories of project
partner Applied Technologies Company
Ltd. For this purpose, a small-sized model
of the FWEPS prototype was developed
and evaluated at the laboratory bench and
in a sea-keeping basin. Statistical characteristics of the vertical and angular motion
of the buoy that carried an oscillatory system were calculated with the aim of estab-

Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4084

having been experimentally developed,
was tested and it was found that the cost
of power units would be about 1 000 kW,
depending on the situation and mode of
operation. The researchers also stressed
that the expenses for FWEPS production
must be reimbursed during the operation
period of 2 years and that total equipment
lifetime was more than 10 years. Furthermore, investment costs were projected and
showed the competitiveness of the FWEPS
in comparison with other wave energy conversion systems.

Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3986

lishing movement and power transmission
sustainability.
Furthermore, a whole scope of optimum
parameters for a two-degrees-of-freedom
oscillating model for the simulation of the
FWEPS prototype was numerically calculated. More importantly, the results of physical modelling revealed the behaviour of
the FWEPS device in realistic situations of
irregular sea waves. These results enabled
designers to assess its serviceability and
efficiency.
The wave energy conversion to electricity,
directly related to the intensities of irregular waves and wave-induced motions of
the FWEPS device, will be finally assessed
through full-scale sea trials.

Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4040
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Murky waters are bad news for Atlantic cod
Increasing turbidity in Atlantic coastal waters is of growing concern. As part of the Ethofish project, researchers
have investigated the effects of this environmental change on the behaviour of juvenile Atlantic cod.
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The effects of turbidity are far reaching and go beyond simply
cutting visibility within the water. Among many consequences,
light penetration is reduced, which blocks photosynthesis. It irritates and clogs fish gills and warms the water by absorbing more
heat.

Overall, Ethofish formulated its objective to encompass research
of the effects of turbidity and hypoxia on coastal marine fish. Specifically, the team at the University of Bergen in Norway focused
on the effects of turbidity on juvenile Atlantic cod.
The Atlantic cod, Gadus morhua, uses coastal waters for nursery
purposes. The scientists, aware that pollution affects stages of
the life cycle in different ways, conducted trials on juvenile individuals. Previous research had shown little effect on foraging
rates for example. Although this was attributed to the cod using
chemoreception as well as vision for prey location, the new
research postulated that the cod may be compensating by
increasing their activity.
Time searching for prey and spontaneous activity was measured
at different levels of turbidity with and without prey cues. Searching time was affected by turbidity, but in a non-linear fashion, as
it was lower at intermediate levels. The effects of prey odour were
similar across all levels. Most significantly perhaps at high turbidity, both foraging time and activity level increased, which means
a resultant increase in energy expenditure by the fish.
These results are a classic example of how disturbances in ecosystems can have subtle and nevertheless far-reaching effects. Needless to say, increased energy expenditure will have an impact on
fish biomass and therefore fishing stocks. Data of this nature will
help to argue the case for increased vigilance in respect to pollution of our coastal ecosystems.
Funded under the FP5 programme ‘Life quality’ (Quality of life and management of living resources).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4091

Fingerprinting fish farms for antibiotic resistance
There is widespread concern about multi-resistance to antibiotics in
bacteria. Scientists from the Asiaresist project have genotyped bacteria from
agricultural sources in south-east Asia to evaluate the extent of the problem.
Antibiotic resistance in microbes is a widely
reported problem. In particular, multiresistant strains pose a serious threat to public
health. Unfortunately, the source of this resistance is partly due to overuse and inappropriate prescription of antibiotics. Moreover, once
a bacterium is resistant, it is can pass the genes
responsible on to other bacteria during a process known as conjugation.

aimed to genotype bacteria for resistance to the
antibiotics chloramphenicol, streptomycin and
sulphonamide. The key difference in the investigation was that instead of susceptibility testing, a genotypic approach was used whereby the
presence of resistance genes was determined.

The aquaculture industry in south-east Asia is
a thriving concern. Unfortunately, due to the
constant threat of infection in a mono-cultural
situation, the use of antimicrobials is very
common. The EU-funded Asiaresist project
therefore set out to assess the risk of transferable resistance from fish farms in this region.

The repetitive polymerase chain reaction (repPCR) technique was utilised to amplify the
DNA from some 140 bacterial isolates from
selected fish farms. Specific (GTG)5 primers
for the amplification of specific sequences of
DNA for analysis were used. The results of
the amplification were then subjected to electrophoresis and ultraviolet fluorescence after
staining. The resultant (GTG)5 fingerprints
were analysed with GelCompare software.

At the Aquatic Animal Health Unit in the University of Putra, Malaysia, the project partners

Once in the realms of genetic fingerprinting,
the actual mechanisms of resistance can be
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elucidated. The team analysed the mechanism
of chloramphenicol resistance and investigated whether resistance to more than one
antibiotic was transferred at the same time
(trans-conjugation). This was observed to be
the case for chloramphenicol and sulphonamide resistance. Moreover, it was possible
to determine whether the isolate was multiresistant and thus establish the level of threat
to health.
The process was found to be very effective at differentiating strains of bacteria.
This makes it possible to track established
and newly evolved pathogens and to apply
appropriate hazard control strategies to
avoid a food or environmental safety threat.
Moreover, it is a rapid, robust, sensitive and
cost-effective method for identification of
genetic resistance.
Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4058
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Turbidity, or cloudiness of water, is caused by the presence of suspended particles. The sources of this environmental disturbance
are all too often due to pollution from increasing urbanisation
and tourist activities on the coast, notably leading to soil erosion,
waste discharge, urban run-off and algal growth.

Application of the SMART project’s multidisciplinary, integrated approach
to water resource availability and management has proved to be highly
successful. Water usage is a major issue for Tripoli, the second-largest city in
Lebanon, which is situated within the catchment area of the Abou Ali river.
The SMART project’s results have an impact
on three different levels: society and administration, science and knowledge dissemination, and the economy. At the social and
administrative level, information was provided to local communities regarding possible improvements to the water infrastructure. The issue of water pricing as a way of
controlling demand was also discussed. The
project team worked alongside the water
authorities who investigated the use of an
integrated approach for water management
and their projected privatisation process.
The most innovative aspect to this approach
was the integration of all water users on the
one hand and a holistic water catchment
area approach on the other.
At the scientific level, the results were very
encouraging. A digital database was developed for the catchment area and made
available on the server of the geographical information system-based bureau of
the Municipality of Tripoli. This supplies
available information to the different local
communities of the area. Knowledge gained

by the research team using advanced water
management software has proved invaluable. It has added a new dimension to both
research and its application.

Improvements in water management at the
social and administrative level have also had
economic benefits. This includes better control of leaks and the encouragement of positive interactions among different stakeholders. It has also contributed to the acceptance
of possible regulations for water pricing.

tation of water resources. The result of all
this development has been the perturbation
of Tunisia’s fragile ecosystem.
Water and land are the keys to sustainable
development for the region. This observation highlights the dependency of the fastgrowing coastal areas on their water resource
catchment areas. The EU-funded SMART
project investigated tools and methods for
long-term policy analysis and strategic deci-

Website charts progress on Mediterranean project
The SMART project focused on conflicting demands placed on Mediterranean
coastal areas. The accompanying website, which has been active since the start
of the project, provides an invaluable tool to any interested party or observer.
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Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4083

Increasing development along the coast of Tunisia has put more stress on the region’s
natural resources. This vulnerable area will benefit from a planning methodology
that is sensitive to the environment and proper management of water resources.

Water and land in coastal areas of the Mediterranean have become scarce resources
and as such need to be managed in order
to ensure that development occurs in a
sustainable way. Developing appropriate environmental software can aid ventures with this aim. The work done by this

Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).

Collaborations with fellow scientists from
Lebanese universities have proved to be
extremely productive. Some partners were
concerned with the outcomes from a water
resource management viewpoint, while others were more concerned with the aspect of
water quality. This applied both to freshwater on land (using Water Ware) as well as the
littoral zone (using Telemac software). This
additional information has been used to
publish some of the work in scientific journals and at meetings, contributing knowledge to the wider scientific community.

Case study report for Tunisia: resource management

Given the characteristics of the Mediterranean climate, water is a scarce resource,
unevenly distributed throughout the year
and across the Mediterranean basin. Increasing urban and tourist infrastructure development of the coastal zones of the Mediterranean has resulted in growing demands on
natural resources, sometimes causing the
natural environment’s irreversible degradation. An increase in the agriculture and
industry sector also involves overexploi-

The current system results in high levels
of water wastage. Therefore, the economic
benefits are considerable if data generated
by the SMART project approach are used.
The water authorities should be made aware
of the value of applying such techniques.

8
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Water management for Tripoli, Lebanon

project has highlighted this fact. The tools
that have been developed combine quantitative systems engineering and use numerical simulation models. They also draw
on methods of environmental, socioeconomic and policy impact assessment using
rule-based expert systems technology and

sion support for integrated coastal development. Particular emphasis was placed on
water resources and land use and, importantly, the balance of resources between the
coastal region and areas inland. A major
achievement of this work has been the raising
of awareness of modern scientifically based
planning methodology among stakeholders
as a result of their involvement in various
phases of the project and local meetings.
Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4061

See also page 14 (offer 4186)

interactive decision support methods. This
further encourages policy-makers to make
more informed decisions when it comes to
coastal zones.
Publicising the work done by the SMART
project has been instrumental in the set-up
of the project website (http://www.ess.co.at/
SMART). The project website acts as the
access point for interested parties, enabling
them to gain the necessary insight and
continued on page 19
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Concerns about water pollution tend to
focus on surface water. Consequently, for
many countries worldwide, urban groundwater pollution is often a neglected issue.
Whether it be direct infiltration through
pervious surfaces or from point contamination sources (often leaks in pipes), contaminants may pass through soil to reach
groundwater. This thereby creates the potential to pollute urban aquifer systems.
The protection of urban water resources
from contamination is one of the major concerns of authorities responsible for the management of these resources. For effective
control, knowledge of pollutant sources and
their transport pathways through ground
structures to the aquifers is critical. In order
to prevent contamination, new urban water
management tools and decision support
systems are urgently required, such as a
computer-based software tool to generate
groundwater contamination data.
The tool currently being developed under
the ‘Assessing and improving sustainability of urban water resources and systems’

(AISUWRS) project incorporates several
models, including one that estimates the
extent of leakage from sewer pipelines.
The sewer leak index (SLeakI) considers
leaks from pipes. The assumption made is
that each leak occurs in a pipe that is embedded in sand in a trench, and that a colmation layer will form below the leak. This
layer serves to limit the rate of flow from the
leaks, and also removes a high proportion of
the microbes. The flow path of water leaking
from the pipe will be determined, among
other things, by soil texture. In terms of inputs
into SLeakI, issues such
as soil properties and leak
flow rate are necessary.

SLeakI was developed by Australia’s Commonwealth Scientific and Industrial
Research Organisation for the AISUWRS
project. The ultimate objective of this project
is twofold: to develop a management and
decision support system, and to produce
detailed guidelines for the safeguarding and
protection of urban water resources.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4080

The leak data in the
AISUWRS study is provided by the network exfiltration and infiltration
model (NEIMO) output
(leak volume and contaminant concentration) of each
asset in the pipe network.

Improving European river basin management
The Harmonicop project has produced a summarised report to improve
understanding of participatory river basin management (RBM) in Europe.
This will aid in supporting the implementation of the Water Framework Directive.
The research, conducted in nine countries,
focused on scientifically challenging aspects
that are necessary for river basin management. These included scale issues, the role
of information and tools used as well as
the cultural, political and geographical
influence.

Social learning is both a process and an outcome and has to do with the increasing capacity of social entities to conduct habitual
tasks associated with a river basin. It is necessary to understand the context in which
it occurs and the ways in which social learning outcomes might affect this context.

The resultant report is made up of a social
learning pool of questions and a reference
document on social learning and RBM.

Three parts make up the social learning pool
of questions. These include a short checklist
of general issues for consideration, a brief

explanation of the assumptions underlying each question and a series of concrete
questions and research methods. Given its
broad nature, adaptive structure and explanations of assumptions and potential methodologies, it is a very adaptive instrument
for a great variety of cultural and political
RBM contexts.

Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3788

continued from page 18 ‘Website charts progress on Mediterranean project’

information concerning suitable contact
points. In turn, this encouraged networking,
and the website acts as the link between the
local, regional and international components of the project.
Partners from a range of countries including
Egypt, Italy, Jordan, Portugal and Tunisia
are able to access the restricted pages, which
contain the necessary administrative information and an online discussion forum.

The discussion is open to participants and
is accessible upon invitation. Eventually it is
planned that a number of threads be made
public. The website has been up and running since the very beginning of the project
and therefore progress that has been made
can be charted. However, the main use of the
site is to publicise the objectives and deliverables of the project. Furthermore, the publicly accessible pages contain useful technical background material for the project
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partners that is deemed of more generic
interest but also contains modelling results,
geographical information system data and
an image gallery.
Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4020

See also page 14 (offer 4186)
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Clean and secure water is a target shared by all. The development of management
tools to prevent water contamination, such as leaks in pipes, is part of a broader
study aimed at improving the state of urban water resources and systems.

These data are used to estimate both the
path through each soil layer and the residence time of water in that layer.
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Gauging contamination for safer water

Increasing public transport alternatives

The Vivaldi project has set out to offer innovation in terms of clean vehicles, access management, pricing strategies, stimulation of
collective transport and new forms of vehicle
use. Through this effort, an intermodal trip
planner (ITP) was developed. Although the
scheme has not yet been launched to the public, its features consist of integrated pricing,
electronic payment and interchange facilities.
The ITP offers information on public
transport, cycling and walking. This per-

mits users to compare solutions and travel
options. It is actually the United Kingdom’s
first journey planner to provide integrated
cycling solutions within an urban realm.
Since hydrocarbons and carbon monoxide
can be reduced, it offers a cleaner and more
environmentally friendly means of transport. It can also benefit the city’s economy
as bus routes can boost the business of local
shops. New public transport contracts, bus
priority and real-time information provisions have been extended. Customised

Cutting diesel engine pollutant
emissions down to size
An advanced engine combustion model evaluated by the National
Technical University of Athens (NTUA) was able to accurately reproduce
engine performance characteristics and pollutant emissions.
The majority of heavy-duty vehicles on
Europe’s roads are powered by diesel engines
that are often associated with noxious air
pollution. Engineers have taken up the
challenge of reducing these harmful emis8
© ShutterStock, 200
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Alternative modes of transportation are being promoted with door-to-door
routes for buses, walking and cycling in the city of Bristol.

sions. The Growth programme supported
their efforts by funding targeted research
projects, such as Ahedat.
One of the objectives of the Ahedat project
was to deliver reliable modelling tools.
Scientists with the NTUA in Greece were
assigned the task of validating a combustion
model. They worked with experimental data
generated with a test engine run with different air-fuel mixtures at various load levels.
With respect to engine parameters, the
NTUA’s analysis indicated that the evolution of cylinder pressure was correctly
calculated by the model. A high correlation between model output and measurement data was also observed in the case of
brake-specific fuel consumption (BSFC).

Forest fire monitoring with unmanned
aerial vehicles

The IST programme funded a multi-million
euro R & D project entitled Comets with
the aim of creating a next-generation UAV
control system. Robotics specialists with
the Asociación de la Investigación y Cooperación Industrial de Andalucía (AICIA)

20

Funded under the FP5
programme ‘Growth’
(Competitive and
sustainable growth).
Collaboration sought:
information exchange/
training.
http://cordis.europa.eu/
marketplace
> search > offers > 3757

In addition, NTUA demonstrated that the
negative impact of fuel-rich combustion on
BSFC is minimal, especially at higher loads.
However, peak combustion pressure was
slightly reduced despite efforts to advance
fuel injection. Finally, while exhaust temperature is generally well forecast, some
additional model development is needed to
ensure thresholds are not exceeded.
The model also exhibited the capacity to
properly handle pollutant emissions. Estimates of nitric oxide (NO) compared well
with field data. Interestingly, the Greek team
was able to confirm that NO emissions are,
fortunately, not boosted by rich combustion.
However, soot production does increase
proportionally with the amount of fuel in the
air-fuel mixture. Future engine modifications
should take these findings into account.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4048

See also page 41 (offers 3706 and 3933)

perception system that is used to rearrange
flight plans as needed.

The use of unmanned aerial vehicles (UAVs) could increase significantly thanks to
a highly sophisticated control system developed by the Comets project consortium.
UAVs are being deployed in increasing
numbers, especially where pilot safety is a
critical factor. Engineers face the challenge
of upgrading early, simplistic models to satisfy the demands of their new missions.
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information about alternatives to car travel
has also been provided.

helped design the Comets architecture,
upon which the system is based.
The heart of the system is a communications system that allows the different
Comets components to talk with one
another. For instance, missions involving multiple UAVs of different types (e.g.
helicopters and airships) are planned and
monitored through a control centre. Feedback from the UAVs, such as aerial photographs and sensor readings, is fed into a

Finally, a key component of Comets oversees the flight paths of all UAVs using UAVspecific onboard proprietary components.
The result is the ability to steer the UAVs in
real time or to program an autopilot.
During the project, the AICIA and its
Comets partners successfully tested the new
system, demonstrating its value in forest fire
monitoring.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4074
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Retrieving the sense of snow

The Envisnow project has used data to develop,
prove and utilise multisensor and multitemporal snow parameter retrieval algorithms suitable for regional as well as global mapping.
This meets the requirements of operational
products for hydrology users and improves
the comprehension of the way microwaves
and light interact with snow and ground cover.
Additionally, innovative algorithms were
developed which employ the complementary
features of optic and radar sensors.

The project created the Envisnow system prototype which the partners used during the course
of the project as well as for the demonstration of
results. Parts of the system can still be used now
that the project has ended. In fact, end-users will
now find it helpful in generating products used
in hydrological models. Furthermore, research
institutes can employ it in their daily activities.
The main components developed consist
of a production line, production storage

Seeing the snow through the forest
The Finnish Environmental Institute has developed a model to estimate
snow-covered area (SCA) from satellite data that was designed especially
for application in boreal forest regions.
The Finnish Environmental Institute (SYKE),
an Envisnow partner, focused its attention
on the SCA in the boreal forests common to
northern Europe. The research team created
a reflectance model that yields SCA data after
the contributions of apparent forest transmissivity, wet snow, dense
coniferous forest and
snow-free ground have
been accounted for. The
model’s advantage is
that it does not require
any land-based data,
save the designation
of water-covered areas
(such as lakes).
8
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Measuring the amount of snow is useful not
only for recreational purposes, but also for
experts such as hydrologists and climatologists. The scientists involved in the Envisnow
project took up the challenge of finding new
and better ways to measure snow parameters
from space.

SYKE designed the
model for use with data
from the moderateresolution imaging

Rescuing stone pine forests in the Mediterranean
Evidence that pine trees in coastal regions in the Mediterranean are under
stress was discovered during the Med-core project. In response, several
recommendations have been put forward to safeguard this important species.
Med-core brought together a group of 13
universities and research institutes with a
distinctly Mediterranean flavour to improve
management of coastal ecosystems in the
region. Scientists with the Dipartimento di
Scienze e Tecnologie Ambientali e Forestali
in Italy brought their forestry knowledge to
bear upon the problem.
Several coastal regions in Italy are populated
with the species Pinus pinea, otherwise known
as the stone pine. It was originally planted to
improve the local microclimate and boost pro-

duction of pine nuts. The tree has since accumulated added value owing to its aesthetic
contribution to the local landscape.
Unfortunately, the Med-core research indicated
that the stone pine is coming under increasing
environmental pressure. The natural process
of salinisation of underground water resources
has been accelerated by anthropogenic factors. Climate change has reduced local rainfall,
while increasing water consumption for agricultural and domestic purposes has drained
underground freshwater reservoirs.

research*eu results supplement — No 6 — July/August 2008

Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 3907

spectroradiometer (MODIS) aboard the
earth-observing satellite (EOS) Terra. However, it can easily be adapted to handle data
from other optical instrumentation.
Model output can take the form of data files
or SCA maps. Flexibility regarding the coordinate system has also been incorporated.
Currently, Finland is using the model on an
operational basis and transforming the output to its national coordinate system. The
spatial resolution of the output is limited to
that of the MODIS data, i.e. 500 m x 500 m.
Validation of the predicted SCA with field
measurements indicates good model performance. Further tests are scheduled at
Finnish weather stations and ski resorts.
Future work will also include the integration
of the new model into the existing national
hydrological modelling system of Finland.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3890

Working in the Pineta di Alberese in Tuscany, the Italian ecologists determined that
a combination of these factors was impeding proper sap flow in the local stone pine
population. In order to prevent further
damage, a series of recommendations have
been made. These include limiting coastal
erosion processes, regulating water consumption, avoiding heavy machinery traffic in the pine stands and implementation of
silvicultural practices such as thinning.

Funded under the FP5 programme ‘INCO 2’
(Confirming the international role of Community research).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4153
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The Envisnow system prototype has been developed, allowing users
to make use of snow/soil parameter algorithms for retrieval of synthetic
aperture radar (SAR) and optical satellite data.

and web visualisation. The production line
involves all the processing algorithms in the
project. Databases and catalogue services
based on geographic information network
(GIN) information constitute the production storage. Results can be accessed as files
which can be visualised in a simple webbased viewer.

ENVIRONMENT

The economics of reducing carbon emissions
A recent study has shown that the cost of reducing carbon emissions
at the national level can only be properly determined when international
energy policy and pricing are taken into account.
Economic instruments such as emissions
trading and carbon taxes are foreseen by
the Kyoto protocol to help countries achieve
their carbon dioxide (CO2) emission reduction targets. The aim is to protect the environment at the lowest possible cost to
society.
The Kiel Institute of World Economics, affiliated with the University of Kiel,
teamed up with several other top economic
research institutes to form the Transust
network of excellence. The team subsequently performed a detailed analysis of
the complex interaction between CO 2

emission reduction costs and energy policy
and pricing.
The analysis focused on CO2 marginal abatement costs (MACs), defined as the cost of
avoiding the emission of a unit (e.g. tonne)
of CO2. One of the reasons that cross-border
emissions trading works is that polluters can
take advantage of the fact that MACs vary
from region to region.
The institute generated MACs and MAC
curves using a bottom-up approach with the
Transust models. What the researchers discovered during the course of their investi-

Predicting the impact of climate
change on vegetation
During the Vulcan project, the University of Tartu used reflectance
measurements to determine the effect of warmer, drier conditions
on the productivity of vegetation.
The aim of the Vulcan project was to investigate how climate change will affect shrubland ecosystems. Warmer, drier conditions
were artificially recreated at a number of
test plots spread throughout northern and
southern Europe. The Vulcan consortium
performed several different analyses on the
test plots and adjacent control plots to identify and quantify potential impacts.
Ecologists with the University of Tartu in
Estonia installed equipment above the plots
to measure spectral reflectance in the visible
spectrum (400–950 nanometres). The data
were used to calculate two key vegetation
indices: the normalised difference vegeta-

tion index (NDVI) and the photochemical
reflectance index (PRI).
The NDVI, which measures the existence
of healthy, green vegetation, was higher in
the plots where warmer night-time temperatures were induced versus the control
plots. In contrast, the plots where rainfall
was restricted had lower NDVI values. Due
to saturation problems in regions with dense
vegetation (such as Wales), green biomass
was also measured in the field. The field
data corroborated the NDVI results.
Higher PRI values were also observed in the
night-time warming plots, signalling greater

CO2, the mobile component of the carbon cycle
Satellite observations of the spatial distribution and time variability
of carbon sources and sinks could fill the gap of the sparse and uneven
distribution of global air flask sampling programmes.
Although instruments have not so far been
specifically designed to monitor carbon
dioxide concentrations, high-resolution
infrared sounders have been flown aboard
the National Oceanic and Atmospheric
Administration (NOAA) meteorological
satellites. In addition to their main mission
of measuring atmospheric temperature and
moisture global fields, atmospheric concentration variations of major greenhouse
gases can be retrieved from these satellites’
observations.
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The carbon dioxide (CO 2 ) signatures,
which essentially come from the middle to high troposphere, are weak and
not easily interpreted in terms of global
fields of CO2 concentrations. The method
developed by the COCO project partners
at the Centre national de la recherche scientifique has proven its ability to retrieve
important features of the distribution of
CO 2 and its time evolution. The phase,
amplitude and latitudinal evolution of
seasonal variations match in situ obser-

gation is that energy policy and pricing and
MACs cannot be viewed in isolation; they
are all interdependent. Furthermore, they
learned that environmental taxes could be
partially offset by decreases in energy prices
as demand declines.
MAC curves are also subject to additional
uncertainty since energy prices depend on
the global market. In conclusion, the institute
recommends that attempts to derive countryspecific MAC curves must take into account
the effect of worldwide climate and energy
policy and pricing. A paper summarising the
results of the research has been published.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4011

photosynthetic activity. As with NDVI, PRI
values were lower for the drought plots. In
fact, the Estonian ecologists discovered that
PRI was, in general, well correlated with
NDVI. This suggests that the photochemical
efficiency of the shrubland ecosystem’s vegetation increases as the temperature rises,
triggering the production of additional
biomass.
Eliciting more definitive conclusions will
require additional research, particularly to
address the inherent variation in NDVI that
exists between regions. Nevertheless, the
University of Tartu has successfully demonstrated that reflectance measurements
can provide valuable information about the
effects of climate change on vegetation.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3845

vations made by properly equipped commercial airliners.
Moreover, the annual trend inferred corresponded to the known increase in the concentration of CO2 as a result of human activities. To detect changes that have occurred
and, importantly, to predict changes that
can be expected in the future, observations
from the NOAA TIROS-N operational
vertical sounder (TOVS) were used. The
measured TOVS radiances were simulated
with accurate forward radiative calculations and fixed specification for trace gases.
An analysis of the differences between the
measured and simulated TOVS brightcontinued on page 23
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Assessing energy-economy-environment models

Europe has taken the lead globally with
respect to adopting policies aimed at protecting the environment. For example, it has set
ambitious targets for energy production from
renewable sources as well as for reductions in
emissions associated with climate change.
Environmental policy often has significant
economic and social impacts that cannot be overlooked. Sustainability impact
assessments (SIAs) can help ensure that a
proper balance is struck between competing interests. In the context of the Transust
project, the Centre for European Economic
Research in Mannheim, Germany, exam-

ined a number of computer models used to
perform SIAs.
The question the research team sought to answer
was how well the models account for the economic, environmental and societal aspects. They
proceeded by analysing a number of energyeconomy-environment (E3) models provided
by members of the Transust consortium.
What the team discovered was that while all relevant economic factors were included, the treatment of environmental and especially societal
impacts was less than satisfactory. Environmental
indicators were limited to simplistic approaches

Assessing tax recycling and the labour market
In evaluating the use of taxes and other policies for curbing carbon
emissions or other environmental problems, the impact of such a policy
must be deemed efficient and equitable. A paper published as part of the
Transust project turns its attention to the issue of tax recycling and the
labour market and derives interesting results.
Analysing and designing models of sustainable economic structures can help policy analysis in the long run. Currently, the
transition to innovative economic structures
poses a major challenge to economic policy
design. Raising the importance of questions
such as: Which economic structures are
able to support long-term economic welfare
without creating burdens on social, economic and environmental resources?
Much literature has been published on environmental taxes and their ability to mitigate environmental problems. Collecting
revenue from carbon taxes is broadly considered to be a necessary measure and has

contributed to European policy that aims to
mitigate the effects of climate change. A team
of researchers based in Cambridge, United
Kingdom, sought to examine the impact of
the labour market condition and tax recycling in various mitigation scenarios.
Their investigation considered models of
employment demand and changes in social
security contributions. They reviewed much
of the literature on revenue recycling and
reported quantitative results from metaanalysis of the costs of mitigating climate
change. The use of revenues from carbon
taxes was found to be an important influence on the costs. The team concluded that

The team’s recommendations, which have
been recorded in a relevant summary paper,
include strengthening the environmental and
societal components of the E3 models. To do
so, the modellers will have to overcome the
difficulties associated with assigning value to
the often vague societal factors.
Finally, the researchers cautioned that E3
model output should not form the basis for
policy formulation, which is a complex process
involving a variety of stakeholders. The model
results can, however, provide useful guidance.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4026

those models that treat the labour market
explicitly are associated with higher product
substitution and the modelling of dynamic
behaviour of economies. Furthermore, the
team’s investigation showed that in the case
of tax recycling, the form of taxation has an
impact on the cost of a carbon tax as measured by loss of the gross domestic product
(GDP).
The researchers’ analysis of the existing
Transust project models concluded that
these do not include the labour market
explicitly. Nevertheless, they found that
social security recycling produced the extra
benefit of stimulating the labour market,
thereby reducing overall distortions.

Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4066
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continued from page 22 ‘CO2, the mobile component of the carbon cycle’

ness temperatures clearly
revealed the signatures of
multiyear and seasonal
variations of CO2.
To address its dependence upon the collocation between satellite
observations and radiosonde measurements,
and the uneven distribution of radiosonde
stations, a non-linear
regression invers e
model was further
developed. Relying on
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observations from the only satellite, with
the non-linear regression inference scheme
based on a multilayer perceptron (MLP)
neural network, monthly mean global maps
of CO2 concentrations were produced. The
coming analysis of the archive accumulated
by the NOAA meteorological satellites over
nearly 25 years should contribute to a better
understanding of the carbon cycle.

Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4025
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Further to an in-depth analysis, the Centre for European Economic Research
has made recommendations for the improvement of computer-based models
used to inform policy-makers.

to carbon emissions and ignored more complicated concepts such as biodiversity.

ENVIRONMENT

Effective management of landslide hazards
Landslides are extremely complex phenomena and can be triggered
by a vast number of factors. Inevitably, they cause loss of human life
as well as substantial economic damage. Innovative sensors are, however,
being developed to aid in their effective management.
A whole new field of science has recently
emerged — the science of complexity, in an
attempt to predict and effectively manage
natural hazards like landslides. The factors
that cause the soil on an inclined plane to lose
its stability producing a landslide are numerous. A passing heavy truck or underwater
pressure are just two examples, demonstrating that both human and natural factors can
trigger the instability. In Italy, during the last
decade the heavy toll of landslides climbed to
as many as 263 human lives.
An ‘oasis’ to this dark picture was provided
by a project of the same name, OASYS.
Project partners have integrated multidis-

ciplinary methods and made substantial
progress in natural hazard management.
Data acquired from field practitioners
can now be processed from an integrated
system enabling quick and accurate risk
assessment.
It is obvious, even to a layman, that the key
to dealing with landslides is the ability to
detect and measure minute movements of
the soil and changes of inclination. However,
sensors with the high precision required are
widely used in civil engineering. Piezoelectric accelerometers, for example, are successfully used for sensitive measurements
of a structure’s response to dynamic seismic

Geological investigation of loess
A detailed investigation of loess walls in Hungary has revealed new
evidence concerning the mechanisms that can cause landslides.
Landslides happened in the past, happen today
and will continue to happen in the future. The
hope is that early warning systems can be put in
place to limit the loss of life and damage to property. This was the aim of the OASYS project,
funded in part by the EESD programme.
The Geodetic and Geophysical Research
Institute of the Hungarian Academy of Sciences examined the landslide potential of
loess walls. Loess is a fine-grained soil, often
deposited by the wind. While a high content
of angular particles aids cohesion, loess layers are extremely susceptible to landslides.

In order to learn why loess deposits are so
vulnerable, the Hungarian geologists set
about studying loess walls located in their
home country. During the course of their
investigation, which focused on geochemistry and sedimentology parameters, they
discovered the multifaceted role water can
play in weakening loess.
Water, be it groundwater, backwater, etc.,
not only removes fine particles; it also further erodes stability by leaching carbonates.
In addition, changes in the mineral composition of the loess can significantly alter its

Satellite images for identifying landslide hazards
State-of-the-art techniques that make use of data acquired by earth
observation systems have advanced to become an efficient tool for the
detection and monitoring of earth surface processes.
Strategies for the management of landslide
hazards require a wide range of forwardlooking activities, including real-time monitoring and alert systems for active landslides,
as well as protective engineering measures.
The data acquired from remote sensing
systems, especially active sensor systems
like radars, have allowed the mapping of
steady and catastrophic mass displacements
in alpine regions. Importantly, continuous
recording of high-quality synthetic aperture
radar (SAR) scenes by the European remote
sensing satellites have opened up the possibility to determine earth surface movements
with millimetre accuracy.
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Besides the strong potential of synthetic
aperture radar interferometry (InSAR) for
the detection of landslides and earth surface movements, digital elevation models
(DEMs) of areas under investigation could
also be generated. Within the framework of
the OASYS project, the accuracy of interferometric satellite data in comparison with
ground-based global positioning system
(GPS) observations was assessed. For this
purpose, European remote sensing satellite (ERS 1 and 2) data from five test sites
in several countries including China, Germany, Greece, Hungary and Rumania were
processed.

loads. Static inclinometers based on massspring technology enable the high-precision
detection of changes in a building’s inclination. The challenge, met successfully by the
project partners, was to adapt these sensors
to loose material like soil and to extremely
low rates of motion.
The OASYS instrumentation can now be
developed to integrate these sensors into
geotechnical models and further investigate their properties using parametric and
non-parametric calibration methods. Potentially, the results of this research constitute
an effective and accurate landslide alert
system.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support,
information exchange/training — available for consultancy.
http://cordis.europa.eu/marketplace > search > offers > 3924

physical properties, such as angle of friction,
cohesion and porosity. The end result is a
steady weakening of the loess walls that can
eventually lead to structural failure and to
a landslide.
This new knowledge was applied by the Geodetic and Geophysical Research Institute at
sites in southern Hungary and has also been
shared with the OASYS consortium.

Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development
support, information exchange/training, private-public
partnership — available for consultancy.
http://cordis.europa.eu/marketplace > search > offers > 3997

Multiple filter steps were applied to co-registered
radar scenes with the aim of reducing the system and processing noise, before the phase
unwrapping process, retrieving quantitative
measures of land displacement. For the final
differential interferogram, the topographic
phase was removed by using a third image in
relation to the original two radar scenes. The
DEMs generated proved to be a useful data
source for both modelling purposes and the
geographical information system (GIS) within
an alert system. Comparisons with geodetic
results indicated that InSAR is a powerful tool
for the detection of earth surface processes, if
the observed area fulfils specific criteria.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 3942
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IT AND TELECOMMUNICATIONS
Taking computer chat to a whole new level

Interactions between human and computer are currently inefficient, particularly when we try talking. Previously, users have had
to rely on specific commands, making natural interactions in everyday language impossible.

history of the dialogue up to that point. The computer or device
then calculates the appropriate reaction for the situation, as well
as updating the information state with new data on the user and
context.

Motivated by the idea of allowing people to say what they want
to say, in the way they want to say it, the EU-funded ‘Talk and
look, tools for ambient linguistic knowledge’ (TALK) project,
funded under FP6, set about developing technology that would
also allow for the systems to learn from the process.

‘This approach allows a level of flexibility, adaptivity, robustness
and naturalness of interaction which is superior to the previous
techniques, which rely on simple finite-state machine representations which essentially model conversations as enormous graphs,’
Dr Lemon explains.

‘We developed methods for designing better, more natural, flexible and adaptive spoken dialogue systems that learn from their
interactions with users,’ says project coordinator Dr Oliver Lemon
from Edinburgh University. ‘We showed for the first time that
machine learning techniques in information state update systems
can lead to better human-computer interaction.’

The TALK technologies can also be applied to different languages,
graphical interfaces and operating systems, which means developing other applications that use the technology will be more
time- and cost-effective. ‘Given the continuous improvements in
embedded computing devices, such as better processor speed
and miniaturisation, we can expect that speech interfaces similar
to Sammie can now be installed in vehicles at relatively low cost,’
Dr Lemon says. ‘In fact, note that many new vehicles now do have
voice control, like the BMW iDrive that is similar in many respects
to the TALK project’s Sammie system, although some of its features have been simplified.’

And show it they did, at the IST 2006 conference in Helsinki,
where project partners BMW, Bosch and DFKI showcased some
of the fruits of the project with Sammie, an in-car dialogue system
for an MP3 player.
Sammie was installed in a BMW car. The system operates in German
and English. This multilingual system is a first in human-computer
interactions. ‘This in-car system was extensively tested by BMW and
Bosch, with real drivers, and was assessed to be less distracting and
more comfortable than two competing systems,’ Dr Lemon says.
First-generation human-computer dialogue systems modelled
speech interactions as a series of graphs. While this yields a functioning system, it is also an inefficient and fixed system. Key to
the advances is a mathematical structure known as the information state update (ISU) approach, which was developed by TALK’s
predecessor projects.
The approach, already used in many projects and applications
around the world, uses information recorded in the course of
human-computer dialogue and saved in the ‘information state’ of
the system.
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This can include, for example, a formal meaning representation
of information that has been uttered by a user, and a complete

In addition to Sammie in the car, which allows the user to control
the onboard music system by talking to it, the impressive list of
developments using the ISU and machine learning technologies
include TownInfo. This service gives tourists a talking guide of the
place they are visiting. Another, AgendaTalk, functions as a voicecontrolled calendar and diary.
Additionally, the technology has been applied to making the
lives of housebound or mobility-restricted people easier. The
European researchers developed MIMUS — a spoken dialogue
system for smart homes for wheelchair users. ‘The smart-home
system is an excellent example of the potential of natural, robust
and adaptive spoken dialogue technology to transform the ways
in which we will interact with IT in the future, for all members of
society,’ Dr Lemon says.
The BMW iDrive, developed alongside the Sammie system, is
proof that the TALK technology is the science of today and not
tomorrow. But what about the other possibilities? When could
these start filtering through to everyday life?
‘Some other results, such as machine learning techniques, will
take longer to influence spoken dialogue systems in everyday life,
but the levels of adaptivity and robustness that the various TALK
systems offer will be vital in future speech interfaces,’ Dr Lemon
says.
And the researchers are continuing their studies, albeit under a
different guise. A new EU-funded project devoted to ‘Computational learning in adaptive systems for spoken conversation’
(Classic) will ensure the EU researchers keep pushing forward the
boundaries of human-computer interaction.

Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/article/BrowsingType/Features/ID/89767
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Natural spoken dialogue technology has long been a dream for many. Advances by European researchers are
making this a reality. The results of their work could soon be used to allow us to verbally interact with technology
in our everyday lives, from the music systems in our cars to functions in the homes of wheelchair users.

Millions of people exchange electronic messages every day, but users
of different systems often can’t reach each other. New European research
promises to put them all in touch.
The trouble with current messaging services
is that many of them can’t talk to each other.
Heterogeneous networks, proprietary messaging services or competing standards and
incompatible user devices get in the way of
simple, seamless communication.

COMET may soon make sending and
receiving a message as easy as having a telephone conversation. ‘It demonstrates that
a truly ubiquitous messaging experience,
comparable to the global voice telephone
service, is possible’, Mr van Kemenade says.

Now, however, European researchers from
the ‘Converged messaging technology’
(COMET) project say help is on the way.
The researchers aimed at developing and
implementing a messaging architecture and
framework to let users send, receive, navigate and manage their messages irrespective
of network technology and access device, at
any time and wherever they are.

Users, from text-messaging students to busy
executives using a panoply of services such
as instant messaging, voicemail, voice-overInternet, videomail, text and multimedia,
will not be the only beneficiaries of the new
technology. COMET’s researchers hope that
a more consistent and intuitive messaging
service will allow new groups — for instance
senior citizens or other groups that are less
technology-savvy — to join the ‘electronic
messaging community’.

A key element of the COMET architecture is
the message routing protocol, which allows
single messages as well as instant message
dialogues to be exchanged between distinct and previously incompatible message
domains, including SMS, MMS, IM, voicemail and videomail.
The researchers have also spearheaded new
standards aimed at unifying the messaging
world.
‘The exchange of messages across messaging
domains up to now is non-existent or not
reliable at best,’ says John van Kemenade,
COMET’s project manager. ‘From an enduser perspective, COMET allows a messaging user to send and receive messages
without having to know what messaging
technology his or her counterpart is using.
The user simply can focus on the message
itself.’

Operators and service providers can continue to offer their current Internet, text
or multimedia messaging services, since
the COMET technology integrates rather
than replaces them. In addition, uniform
standards and coordination across message
domains will speed up the development of
new products and accelerate the uptake of
new messaging services. ‘COMET technology protects existing messaging infrastructure investments while on the other hand it
enables the operator to create new revenues’,
Mr van Kemenade says.
COMET’s message convergence approach
is based on seamless and presence-aware
message inter-workings between the legacy
message domains, he points out. That is, the
system is aware when and where recipients
8
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Messaging without barriers

are reachable, and by what kind of message
service. Beyond that, the messaging experience is improved with user preferences. ‘For
example,’ Mr van Kemenade says, ‘we can
have rules that I don’t want any messages
on Sunday except from my boss, and only
on my phone. But not if it’s a video message
that runs for half an hour because my battery won’t last that long.’
Establishing the reliability of the new messaging framework under real-world conditions was vital. Consortium partners developed a laboratory to test a wide range of
messaging scenarios, devices and access
networks. They also released Seagull, a free,
open-source traffic generator and suite of
tools for testing the kinds of protocols developed or inspired by COMET.
The consortium has also created a messaging pilot centre in Grenoble, France, where
researchers can demonstrate COMETinspired messaging services. Developers of
next-generation products can use the centre
to test a concept or solution and integrate
new products into existing IP networks.
The consortium also focused on the user’s
experience. For this, it created a highly intuitive messaging user experience model and
client software that can run on desktop computers, handsets, set-top boxes and a variety
of other devices. The software can manage
all messaging with a consistent look and feel.
‘You have one user experience that looks the
same and feels the same across all kinds of
devices, and is also capable of handling all
kinds of messages,’ Mr van Kemenade says.
The consortium also performs fundamental
research related to messaging quality control.
Mr van Kemenade lauds the researchers for
breakthrough findings on how to sustain user
experience when multimedia messages are
sent across public and open-access networks
without overloading them with traffic.
The consortium wants to contribute to a unified set of standards to enable seamless, global messaging. To accomplish this, it works
closely with several international industry
bodies, including the Internet Engineering
Task Force (IETF), the Third Generation
Partnership Project (3GPP) and especially
the Open Mobile Alliance (OMA), created
in 2002 specifically to deal with the proliferation of mobile applications and standards.
COMET also participates in a series of
industry plugfests, which are workshops
where companies link up and try out new
telecommunications products. The consortium was planning to report about its most
recent accomplishments at the ICT Mobile
continued on page 27
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Development of the generics class library

The goal of the Odette project was to help
improve the competitiveness of the European
communication and information processing industry. This was achieved through the
project reducing the design time and cost of
embedded hardware/software systems and
through the development of supporting tools.
This was as a result of the consistent way in
which object-oriented design methodologies
were applied to the entire design and test.

Odette developed the generics class library
(GLC) which includes basic elements such
as storage elements, computation structures
and interfacing elements. The library has
been made available to the wider public via
the Odette website. In order for the library
to be used in the most efficient way, the
OFFIS synthesis tool should be employed,
generating the related SystemC version of
the models.

Roaming about the virtual world
The MOVIE project provides the opportunity to follow an autonomous
entity navigating through complex virtual environments.

Motion planning or path planning is therefore extremely important for navigating
through virtual worlds. An autonomous
entity needs to plan its route and its motions.
Moreover, while in complex environments
the already existing techniques suffice for
motion planning, virtual environments are
far more demanding in terms of computing and new, more sophisticated algorithms
must be developed.
The MOVIE project has succeeded in meeting this urgent demand. Namely, the project
has developed motion planning techniques
capable of real-time computing visually convincing motions for multiple autonomous
entities navigating through complex, large
and often dynamic virtual worlds.
The motions look natural and are short. The
algorithms allow simultaneous autonomous
movement of multiple entities in the virtual

world. The entities themselves may possess an
internal kinematic structure, like a cartoon for
example capable of moving its body parts.

Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4097

bioinformatics have used the developed algorithms. More about the MOVIE project can
be found at: http://www.give.nl/movie
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4036

The developed motion planning techniques
find many applications. Articulated robots
can now perform planning manipulation
tasks possibly in combination with virtual
entities. In the same context, an object can
be manipulated by
two or more collaborating robots.
Such processes
are often included
in safety training
applications or surgical procedures,
for example.

See also pages 11 (offer 4090)
and 28 (offers 4059 and 4081)
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It’s not easy to move in a virtual environment. Obstacles are encountered, narrow
passages have to be dealt with, and critical
decisions have to be made upon arriving at
crossroads. And all this in real time while
moving as fast as possible.

Funded under the FP5 programme IST
(User-friendly information society).

The techniques
applied to articulated
structures capable of
object manipulation
are only the tip of the
iceberg. Many other
application areas like
computer graphics,
computer-aided design,
game technology or

continued from page 26 ‘Messaging without barriers’

Summit 2008, 10–12 June, in Stockholm,
Sweden. The finalised converged messaging
service framework will appear as COMET
Release 4, expected by October 2008.
The partners in the consortium include
Acision, a Netherlands-based company
delivering messaging infrastructures to operators and service providers, and Colibria,
a Norwegian company specialising in mobile
instant messaging and presence systems.

SQS is a Spanish company delivering compliancy and validation services for converged messaging products and services.
HP’s OpenCall unit in France, where
products and solutions for the IMS world
are initiated, is another participant along
with the Technical University Eindhoven,
which is known for technological research
in communication technology as well as
modelling skills and capabilities. Movial
is based in Finland and offers client soft-
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ware and services for the converged multimedia and presence-enabled application
market.
The COMET project, which is funded under
FP6, is due to end in October 2008.
Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/
article/BrowsingType/Features/ID/89762
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As the complexity of computer chips doubles roughly every 18 months, design
productivity struggles to keep up. The Odette project developed methodologies
for bridging the resulting gap between specifications and application.

Parameters were drawn up to enable the
reuse of modules with different characteristics. Library elements were modelled making use of this particular aspect. Finally, the
methodology was subject to an industrial
evaluation.

Under the auspices of the POEMS project, sophisticated and robust
computer models and simulation software were developed for a lean,
elegant and cost-effective virtual reality set-up.
lation of ego motions by combining auditory, visual and vibration cues rather than
actually moving the observer.
The Applied Acoustics Department of
the Chalmers University of Technology
in Sweden developed two types of visual
computer models. One type includes complete geometrical models offering real-time
exploration of the virtual environment, and
the other type consists of ‘roundshots’ of
real places (360° panoramic photographs). The
roundshot models vary a
lot from open spaces to
interior rooms and feature
extremely high graphical
fidelity with low complexity that makes them computationally undemanding. Unlike the roundshot
models, the geometrical
models feature increased
complexity, yet they offer
unrestricted large space
navigation with any kind
of motion.
8
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By adopting a user-centred approach, the
POEMS project focused on cognitive and
perceptual aspects to improve the performance of spatial tasks in virtual environments.
On the basis of user needs and experiences,
the project resulted in reliable multi-level
measurement methods for perceived spatial
presence and ego motion. Aided by these
methods, optimal multimodal parameters
and cross-modal, synergistic interactions
have been established and modelled. The
new virtual environment set-up offers simu-

Creating a more realistic virtual reality
In order to be totally immersed in a virtual environment, all senses
must participate in the experience. With the POEMS demonstrator,
the notion of spatial presence simulation can be achieved.
For most of the current virtual reality environments, the experience is primarily visual.
A user interacts with a computer-simulated
environment displayed on a screen. In order
to create a high-fidelity virtual reality experience, additional sensory information
must be included. To achieve a convincing
feeling of spatial presence or ego motion, as
it is called in scientific terms, was the objec-

tive of the ‘Perceptually oriented ego motion
simulation’ (POEMS) project.
POEMS will not only improve virtual reality interfaces, but will also substantially aid
in constructing highly functional real environments like public buildings. For example, in the planning stage of a hospital,
railway station or airport,
easy navigation through
the building and use of
its services are taken into
consideration.
8
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Achieving perceived spatial
presence and ego motion

At the annual international workshop on
(tele)presence held in
London in 2005, the
culmination of the
POEMS research was
presented, namely a
portable multimodal
demonstrator. The
demonstrator con-
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Borrowing from the POEMS models database, visual computer models correlate to
acoustic ones, such as HeadScape and BinScape models. The high acoustic fidelity
HeadScape model can only be used in conjunction with the visual roundshot models
as it is related to rotational motions. On
the other hand, BinScape models are of
lower acoustic fidelity, but allow any kind of
motion. In cases where full user interaction
is unnecessary or very high fidelity acoustic
simulations are required, the ‘Walkthrough
convolver’ allows the user to render acoustic
walkthroughs offline.
In order to investigate the importance of
idiosyncratic head-related auditory cues in
acoustic motion simulation, a novel tool was
also realised. The head-related transfer functions (HRTFs) acquisition system and software provide more personalised simulation
scenarios rather than motion ones. Offering
a very high degree of control of both timing and features simplification, the system
is suitable for running psychophysical experiments for the purposes of the project.
For more information on the project, please
visit: http://www.poems-project.info

Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4059

sists of a frame carrying the customary flat
screen. Below the screen are two ventilators used for speed wind simulation. Headphone-based sound and a rubber-suspended
base plate with two shakers attached complete the installation.
This ego motion simulator is the essence of
the POEMS project. All fundamental ideas
perceived and all experiments performed in
the course of this project are imprinted on
this lean and perceptually oriented simulator.
This simulator is so small that it can actually
fit in a suitcase and is made out of low-cost,
commercially available components.
A wide range of companies in various industries will greatly benefit from such an elegant
virtual reality system. Industrial engineers,
media developers and research institutes are
some of the potential system users.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4081

See also pages 11 (offer 4090)
and 27 (offer 4036)
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Turning conventional video
coding wisdom on its head

A television station transmits its signal
from a single location, and highly complex
equipment encodes the video content for
transmission. At the receiving end are large
numbers of viewers with simple aerials and
television sets allowing them to decode and
watch the broadcast.
Any other way of encoding and decoding
would be less practical because the viewers
would not be able to afford the expensive
equipment needed to decode the signal if
the complexity were built into the receiving end.
Video services, such as video on demand
and streaming, have followed this paradigm
of complex encoders operating with simple
decoders. With the switch from analogue
to digital broadcasting, new standards and
video coding technologies have emerged,
but again, these follow the same basic
principle.
Something happened in 1970 that set the
scene for a rethink. Researchers in the United
States posited a new mathematical theory
requiring a total overhaul of codecs — the

device or programs that perform encoding
and decoding on a digital data stream or
signal.
For years, little was done about these predictions, until around the new millennium
when a raft of new video devices started
appearing in research laboratories and
even on the market. Because they had less
memory and battery capacity, these real-life
applications, such as wireless video cameras, needed simple encoders and complex
decoders.

During this FP6 project, the partners delved
into the performance of DVC theory, and
produced a series of technical documents
detailing the latest advances and a publicly
available benchmark for the international
research community to evaluate. By the end
of 2007, Discover was able to exhibit the
best rate distortion performance — a measure comparing compression rate with quality — of any DVC codec in the world.

Since the year 2000, researchers around the
world have been looking into this ‘reversal’,
and trying to develop new codecs under the
banner of distributed video coding (DVC).
But it was only in 2004 that the first serious
DVC research project in Europe, called Discover, was set up by six European universities to look at the problem from a European perspective.

Professor Torres is at pains to point out that
this advantage still does not make the codec
very competitive when compared to the
compression performance of current video
standards. There is a long way to go before
picture quality will be anything like that of
television. But the groundwork has been laid
for other researchers to develop the codec
for commercial use.

‘Getting applications to work was not the
problem,’ says project coordinator Luis
Torres. ‘For example I can already use my
mobile phone for videoconferencing, but
the complexity of equipment for encoding
to the same quality as a conventional digital
television picture was the challenge.’

‘I am quite sure, in the future, new projects
will see DVC quality catch up with current mainstream broadcast technology and
become indistinguishable from it,’ he says.
When this does happen, there are large
numbers of existing and planned applications that could benefit from such an
advance. The applications are available, but
are far from properly optimised. ‘With our
new techniques, they could become optimal,’
Professor Torres says. These applications
include wireless video transmission and
wireless surveillance networks providing
a high-quality video feed in real time.

Despite entering the picture later than the
Americans, Discover’s scientists looked

8
© ShutterStock, 200

Since digital television services began, there
has been an accepted way of encoding and
decoding video signals. The encoding process is more complex and requires a great
deal more processing power compared to
the decoding process.

Medical applications, including tiny
cameras transmitting video from
inside patients, are also envisaged.
Also in the works is a new multi-view
image acquisition standard involving
the creation of a three-dimensional
effect using several unlinked cameras
videoing the same scene from different angles and positions.
Although such advances are still
only future concepts, Discover has
brought them a lot closer to reality.

Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/
tpl/article/BrowsingType/Features/ID/89739
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A major drawback of the latest-generation video products and
applications has been the complex requirements for coding and decoding
signals. An alternative put forward by European researchers turns the
traditional video coding paradigm on its head.

at what was state of the art and set about
improving on it. Within a few months, they
had developed a new codec, a sophisticated software algorithm, which Professor
Torres says was already ‘very competitive’
with those developed in the United States.
Improvements were made to the software
during the two-year project, and it has been
made available on the project website free
of charge to the recording community and
other interested parties.

Aiming to explore the benefits of sharing distributed resources
and hide the complexities of parallel job submission, an advanced
graphical user interface enabling user-friendly and intuitive access
to grid environments has been developed.
The Crossgrid project has ended with gridenabled solutions for computer- and dataintensive applications that are distributed, but
require near real-time responses. Applications
that have already been ported to grid computing environments include pre-treatment planning in vascular intervention and surgery,
high-energy physics simulations and real-time
filtering, as well as weather forecasting.
The ‘Migrating desktop’ is a user-friendly tool
for accessing grid resources with customised
environments for individual users. More
specifically, this Java-based graphical user
interface has been designed at the Institute of
Bioorganic Chemistry in Poznan, Poland, to
provide remote and individual access, inde-

pendently of the original location. Grid users’
private settings, application parameters along
with the parameters of transfer protocols and
session can be saved and restored in every
place with available network access.
Being independent of platform and hardware,
this complex environment integrating a variety
of tools allows working with many grids transparently and simultaneously. Its main functionalities include authorisation of access to
resources and applications, local and grid file
management, as well as local and interactive grid
application support and security assurance.

The UDAL’s goal has been to make access
to grid storage much simpler and more efficient. The UDAL is a framework containing
plug-ins known as cecomponents. These are
placed into categories according to the different services offered. The UDAL is a universal
platform which can be used for different purposes. These can be achieved by simply writing
new cecomponents or modifying
built-in expert system rules. It can
also adopt new data storing and
service devices. Cecomponents
can now be developed in almost
any programming language, which
is a major technological advance.

is possible even if they were not taken into
account during the development of UDAL.
Users create their own cecomponents which
can be used immediately after the plug-ins
have been registered using UDAL tools.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4132

See also page 5 (offer 4087)

filtered online, leaving nevertheless a large
portion for recording and offline analysis.

For the next generation of high-energy physics experiments, requiring
unprecedented computing resources for data analysis, computing capacity
available in the participating research institutes is being integrated.
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Collaboration sought: further research or development support.

One of the greatest benefits of
using the UDAL is its ability to
adapt to new storage devices. This

In the search of fundamental particles

The search for new phenomena and the
need for accurate measurements of particle physics processes formed the basis of
the experiments under preparation for the
large hadron collider (LHC) accelerator in
Geneva, Switzerland. Along with further
verifying the standard model which governs the microworld, these experiments will
search for new elementary particles — like

Funded under the FP5 programme IST
(User-friendly information society).

http://cordis.europa.eu/marketplace > search > offers > 4067

The Crossgrid project has developed the unified data access layer (UDAL)
application which optimises access to data across a grid.

The project developed the UDAL, which
provides a flexible system for storage nodes
and data centres. At present, the UDAL is
only used for estimating the data access
latency and bandwidth of internal storage nodes. However, it is capable of being
adapted to many different uses. The current
version of the UDAL comes with components for estimating the cost of data access for
information held in secondary and tertiary
storage.

More importantly, the ‘Roaming access
server’ as well as of the ‘Migrating desktop’ are available as open source codes at
http://gridportal.fzk.de under the general
public licence (GPL).

On the other hand, for specialised requirements that cannot be fulfilled by portal

Development of a unified data access layer

The Crossgrid project addressed large-scale
problems that required a new approach to
computing. It has created new grid components for interactive and data-intensive
applications such as simulating surgical procedures, and analysis of data in high-energy
physics.

interfaces or by the ‘Migrating desktop’, the
‘Roaming access server’ web services can be
used. The ‘Roaming access server’ consists
of plug-ins for interoperability with separate
grids and several independent modules responsible for job submission and retrieving
job status information. Additional functionalities allow for managing all the essential
information that defines current users’
working environments.

8
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Enabling new possibilities in grid computing

the Higgs boson particle responsible for the
phenomenon of mass.
To enable scientists to find the Higgs boson
or even search for new states of matter, such
as the quark-gluon plasma, the collision
rate will reach 10^9 events per second. The
enormous amount of particles and derived
information for each event will be partially

The global resource information database
(grid) concept has therefore been recognised
as a viable solution for the required computing infrastructure, offering a better sharing
of resources and, importantly, loads. The
European collaboration of research institutes within the Crossgrid project created
the necessary testbed, a geographically distributed collection of computing resources
for testing new developments in data precontinued on page 31
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Programming global computing societies

A distributed system is a collection of
independent computers that behaves as a
single coherent system. As the complexity
of such a system grows, we arrive at the
notion of global computing. An aggregate
of computational entities acting autonomously and interacting with each other
produces a global computing environment. The ‘Computational logic model
for the description, analysis and verification of global and open societies of heterogeneous computees’ (SOCS) project
refers to these computational entities as
computees in order to stress the fact that
they preserve their individualism and heterogeneity within the global computing
environment.

These so-called computees acquire knowledge
from a common knowledge base, interact following certain pre-specified protocols and
collaborate to achieve common goals. Much
like a society, the computational entities are at
the same time quite different from each other.
The possible absence of a central global control replaced by the presence of a decentralised
control of activities highlights the resemblance
even further. The SOCS project has developed
logic-based models for reasoning in a changing
environment. These make plausible hypotheses
when the information is incomplete and communicate for decision-making.
In order to experiment with the governing
logical models and test the functionality of

Bridging algebraic geometry with computer design
Under the auspices of the ‘GAIA II’ project, a new approach to the
mathematical representation of surfaces, the approximate implicitisation,
was explored and improved to be used in industrial computer-aided
geometric design (CAGD).
The intersection between curves or surfaces
can be calculated easily for low-degree,
implicitly defined algebraic surfaces. For
instance, there are closed expressions for
the intersection of two straight lines that
cross transversally. However, for higher
degree (more than two) algebraic surfaces,
such as those used in computer-aided
design (CAD), exact implicit representations of sculptured surfaces are difficult to
implement. Due to the exploding number
of coefficients, CAD-related algorithms may
turn out to be insufficient to provide precision without being excessively resourceintensive in terms of computation. This
results in extremely costly processes for
industrial applications of product design.

Addressing this need, the ‘GAIA II’ project
aimed to improve intersection algorithms
for CAD systems through a unique combination of CAGD and classical algebraic
geometry. One of the innovative areas covered by the project research work involved
approximate implicitisation techniques that
were further implemented into software
prototypes. More specifically, the software
tools adopt a traditional approach with multiplication of polynomials and a samplingbased approach, along with a new approach
for piecewise approximate implicitisation.
The software prototypes were tested and were
found to be valuable tools in the separation
of near-parallel curves and surfaces in CAD

With the aid of the platform, applications
become more transparent and consequently
more user-friendly. Moreover, the platform
prohibits unwanted interactions between
computing entities. The rules of interaction,
once decided, can then be embodied in the
platform.
The developed platform has been successfully tested in a number of different global
computing applications like e-commerce
and auctions.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4076

intersection algorithms. Moreover, there is
a great potential for these tools to be used
for supporting detection of self-intersection
in CAD curves and surfaces. The approach
followed can complement traditional CAD
techniques when solving the dependence of
CAD surface design on planar curves and
furthermore, in the design and modification
of three-dimensional freeform curves.
The software prototypes have already been
presented at several conferences and published
in scientific journals. They are also available for
non-commercial use under open-source general public licence (GPL) for academic studies
or industrial testing. Both software and documentation are accessible through the project
website: http://www.sintef.no/IST_GAIA
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4041

continued from page 30 ‘In the search of fundamental particles’

selection. All necessary computing resources
were connected by fast networks and controlled by adequate grid middleware, along
with tools and software packages developed
specifically for this purpose.
In particular, a Polish physics group at Instytut Fizyki Jadrowej in Krakow built large
farms of personal computers, accompanied
by large storage systems for the ATLAS
experiment event filter. Efficient interconnection of the Polish National Research
and Education Network and the Academic

Computer Centre Cyfronet with the European Organisation for Nuclear Research was
available thanks to the GÉANT network.
The main physics aim of the Polish computer cluster covered simulations of the
ATLAS detector response to 50 000 events of
Higgs bosons decaying at 400 GeV. This site
validation procedure was based on processing test samples, event reconstruction at
full granularity using the latest alignment
and calibration data and subsequent comparison with reference results. The valuable

research*eu results supplement — No 6 — July/August 2008

experience gained in system architecture,
data management and computing models
will have considerable influence on future
solutions to challenges posed by the LHC
experiments.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4046

See also page 5 (offer 4087)
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A cluster of computational entities usually created or controlled by
different owners that collaborate with each other and plan their
activities resemble a society in many respects. A platform for supporting
such a society has been developed.

their properties, an innovative platform has
been developed. The programming societies of computees, the ProSOCS prototype
platform, supports the implementation and
deployment of such societies of computees.

IT AND TELECOMMUNICATIONS

IT device displays graphics and text in Braille
A novel tactile device displaying simple graphics and text in Braille
has been developed for use by the visually impaired to assist with IT
functions and Internet access in particular.
The Itacti project has designed software
tools to permit information to be converted
to a form that is appropriate for tactile display. The information technology needs
of visually impaired computer users were
thoroughly examined to pinpoint shortcomings. The categories that were examined
were safety, quality, electromagnetic compatibility and cost.
An example of this is the Braille display
units. Although these are considered to be
well developed, they have two shortcomings. One is that they offer limited informa-

tion, lacking the ability to display graphics
or mathematical functions. The other limitation is that they are very expensive.
The new device, known as the Itacti display
unit, by contrast has the capability of displaying a single line of Braille text comprising 40 or 80 characters. It contains a tablet
composed of 128 x 64 tactile pins that are
made to rise individually in response to the
corresponding information which is to be
displayed. The pins are spaced apart equally
which permits graphics and text to be displayed at the same time.

Braille converter bridges the information gap
A free, e-mail-based service that translates text into Braille and audio recordings
is helping to bridge the information gap for blind and visually impaired people,
giving them quick and easy access to books, news articles and web pages.
Developed by European researchers, the
RoboBraille service offers a unique solution to the problem of converting text into
Braille and audio without the need for users
to operate complicated software.
‘We started working in this field 20 years
ago, developing software to translate text into
Braille, but we discovered that users found
the programs difficult to use — we therefore
searched for a simpler solution,’ explains project
coordinator Dr Lars Ballieu Christensen, who
also works for Synscenter Refsnaes, a Danish
centre for visually impaired children.
The result of the EU-funded project was
RoboBraille, a service that requires no more
skill with a computer than the ability to
send an e-mail. Users simply attach a text
they want to translate in one of several recognised formats, from plain text and Word
documents to HTML and XML. They then
e-mail the text to the service’s server. Software agents then automatically begin the
process of translating the text into Braille
or converting it into an audio recording
through a text-to-speech engine.
‘The type of output and the language depend
on the e-mail address the user sends the text
to,’ Dr Christensen says. ‘A document sent
to britspeech@robobraille.org would be
converted into spoken British English while
a text sent to textoparabraille@robobraille.
org would be translated from Portuguese
into six-dot Braille.’
The user then receives the translation back
by e-mail, which can be read on a Braille
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printer or on a tactile display, a device connected to the computer with a series of
pins that are raised or lowered to represent
Braille characters.
RoboBraille can currently translate text
written in Danish, Greek, English, Italian
and Portuguese into Braille and speech. The
service can also handle text-to-speech conversions in French and Lithuanian.
Dr Christensen notes that the RoboBraille
partners are constantly working on adding new languages to the service and plan
to start providing Braille and audio translations for Arabic, German, Spanish and Russian. They are also working on making the
service compatible with PDF documents
and text scanned from images.
At present, the service translates an average
of 500 documents a day, although it could
handle as many as 14 000. RoboBraille can
return a simple text in Braille in under a
minute while taking as long as 10 hours to
provide an audio recording of a book. As of
January, the RoboBraille system had carried
out 250 000 translations since it first went
online.
The team has won widespread recognition
for its work, receiving the 2007 Social Contribution Award from the British Computer
Society in December, while in April it was
awarded the 2008 award for technological
innovation from Milan-based Well-Tech.
‘We initially started offering the service only
in Denmark, but to make it viable commer-

The device’s specifications were established by researchers who are in contact
with potential users. A marketing study
consisting of a detailed questionnaire was
conducted in four European countries,
with responses indicating a strong need for
the new device. A main benefit expected
is improved access to most IT equipment.
Other benefits include online shopping;
online information provision will be made
more affordable and employment opportunities will be improved. Such benefits will
help improve the overall quality of life for
visually impaired individuals.
Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4013

cially we needed to broaden our horizons.
Hence the eTen project which allowed us to
involve other organisations across Europe
in developing and expanding the service,
not only geographically but also in terms of
users,’ Dr Christensen says.
In addition to the blind and visually
impaired, the service can also help dyslexics,
people with reading difficulties and the illiterate. The project partners plan to continue
to offer the service for free to such users and
other individuals, while in parallel developing commercial services for companies and
public institutions.
‘Pharmaceutical companies in Europe will
soon be required to ensure all medicine
packaging is labelled in Braille and we are
currently working with three big firms
to provide that service,’ Dr Christensen
explains. ‘Banks and insurance companies
are also interested in using it to provide
statements in Braille as too is the Danish tax
office. In Italy there is interest in using it in
the tourism sector.’
The RoboBraille team, which recently
received an EUR 1.1 million grant over four
years from the Danish government, expects
the service to be profitable within four or
five years. And although it is not actively
seeking investors, it is interested in partnerships with organisations interested in
collaborating on specific social projects.
RoboBraille was funded under the EU’s
eTEN programme for market validation and
implementation.

Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/
article/BrowsingType/Features/ID/89717
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Profits for publishers in making
books accessible to all

for producing books in accessible formats,
but only in relation to a small number of
selected ones.

The dream is to make all new publications
simultaneously available in formats such as
Braille, large print and audio. This will mean
the blind, the partially sighted and those suffering from reading disabilities such as dyslexia have the same opportunities to access
information as the rest of society.
While the driving force behind the research
is helping the ‘print impaired’, who make
up between 6 and 8 % of all Europeans, a
substantial and hence profitable new mainstream market is also being created.

The same principle applies to publishing.
Page make-up and mark-up instructions
are included in the original formatting of
a digital document, and form the publishing equivalent of an architect’s plan. These
instructions not only provide publishers
with information they need for a standard
print run, but also for Braille, large-print
and even audio versions of the book.

The researchers also viewed accessibility
as a being part of a process rather than as
a product. ‘At key points in the process of
creating a digital document, you have to put
in accessibility,’ he says. ‘The sooner in the
process you add accessibility, the better and
cheaper it is.’

In the United States, a commercial start
has already been made in this respect with
large-print books, the most popular format after standard print. Online shoppers
at Amazon.com can order books in either
standard or large-print format, and these are
then printed on demand.

He compares built-in accessibility in publishing with that in a building. ‘When you
build, you make sure there is wheelchair
access, disabled toilets and other features for
the disabled in the building blueprints,’ he
says. ‘If you have to go back once the building is completed and retrofit, then it will
cost a fortune.’

In European countries, a number of book
accessibility initiatives have been started
over the years, but most of them have been
conducted in isolation from each other.
Third-party organisations, rather than the
publishers in each country, are responsible
8
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The FP6 project EUAIN and its successors
have brought together the publishing industry in Europe with accessibility organisations
for the first time, and a whole new type of
publishing is in the process of being created
as a result. Project coordinator David Crombie says that while there are plenty of accessibility projects for the Internet, this one is
different in that it deals with allowing access
to documents in any digital format.

‘Printing on demand is a relatively new technology which is just now starting to become
mainstream,’ Mr Crombie says. With many
of the intermediate steps between receipt
of the manuscript and printing of a book
now made redundant by digital technologies, a file containing the words and formatting instructions goes straight to the
printing press. The partners in EUAIN have
been working on demonstrating to publishers that it is in their best interests, as well
as in the interests of the print impaired, to
include different sets of formatting instructions from the start of the process.

What the EUAIN team has done is to
bring all the accessibility organisations in
the different countries together to pool
their knowledge. The team then put them
together with the pan-European publishing
industry to explore mutually beneficial ways
to work together. ‘It’s no longer a question
of publishers being told “You must give us
this”, but of everybody sitting around a table
and talking about markets and how to best
serve them while ensuring a profit for the
publishers,’ Mr Crombie says.
One field in particular where there is likely
to be a major crossover, and a whole new
mainstream market created, is in synthesised print and audio titles. Advances in
publishing have made well-structured
digital audio versions of books extremely
flexible, with listeners able to jump from
page to page, chapter to chapter or even
paragraph to paragraph and easily conduct
word searches. Synthesising the printed text
and audio, using a speech synthesiser on
the computer reading instructions from the
electronic book file, produces a whole new
experience for users.
A trial of the methods was recently conducted at a university with a course book.
When other students saw how well this
worked they started demanding that their
course books also be synchronised, Mr
Crombie says. ‘This is a new and interesting way of interacting with the information which many people will find useful,’ he
says.
Although EUAIN itself wound up last year,
there is a still a long way to go before all
publishers make all books accessible on
demand. But the EUAIN team has laid the
building blocks in the form of a new association, and spin-off projects such as one to
set up standards and industry guidelines and
produce training materials and courses.
The partners from the project are also trying to set up a new entity that will use the
open document format to provide publishers with the ability to electronically plug into
to the system and get their books automatically formatted for accessibility. So, 200 years
after the first Braille book was published,
there is now a real hope that all books will
one day be available in this and other accessible formats.

Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/
article/BrowsingType/Features/ID/89752
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Many people have no access to most published books. European researchers
are trying to remedy this by adapting new technologies to provide accessibility
on demand for the visually impaired.

Reliable wireless communications
IT AND TELECOMMUNICATIONS

A new approach to data transmission over wireless networks developed at the
University of York shows promise with respect to reducing transmission times.
The use of wireless communications is on
the rise. They are often more practical and
less expensive than hard-wired solutions,
but not as reliable. The situation is further
complicated by an increasing number of
wireless standards.
The FLOWS project, which received funding
from the IST programme, aimed to encourage convergence in the wireless domain.
Promoting interoperability of standards and
services has multiple benefits.

Communications specialists with the University of York participating in FLOWS
examined the issue of data loss during transmission. The key to their approach was to
duplicate data transmission over two separate
channels. They set up a test bench to evaluate
the effectiveness of their concept, employing
two different automatic repeat-query (ARQ)
protocols: stop-and-wait and go-back-N.
Statistical analysis of the test results revealed
that the two-channel solution can signifi-

Weaving a more flexible web language
A semantic web has been created, enabling machines to automatically
process and incorporate information available on the web.
The Wonderweb project underlines the significance of the semantic web, a new generation of the World Wide Web. This revolution offers machine-processable data content
which allows a wide range of intelligent services. Ontologies played an important part
in this creation since they define shared
and common domain theories. This ability
assists both people and machines in effective
communication. Therefore content-based
access, interoperability and communication
across the web with improved service are all
made possible.
The infrastructure needed for the mass
deployment of ontologies has been devel-

oped and is what the semantic web is based
on. Its foundation consists of the creation
of standard ontology languages as well as
analogous ontological engineering technology. The semantic web has expanded on
XML’s ability to determine specific tagging
systems and RDF’s flexible method of data
representation.
In order for this to be made possible, an
ontology language able to formally describe
the meaning of terminology used in web
documents was created. The language needed
to be designed to surpass the basic semantics
of the RDF schema in order for machines to
achieve worthwhile reasoning tasks.

The European sixth Internet protocol version
Internet protocol version six (IPv6) is the successor of the currently used
protocol for accessing the Internet. ‘Large-scale international Ipv6 testbed’
(6NET) is the largest European research project that deployed and tested
an IPv6 network connecting 16 countries.
Accessing the online version of this article
means calling up a specific address through
the Internet browser. Behind such simple
steps involved in surfing the Internet, the
underlying application of a certain Internet protocol is required. Currently, the
fourth version of this protocol is in use,
the IPv4. Back in the 1990s, it was clearly
realised that continuing growth of the use
of the Internet would sooner or later result
in network address exhaustion. The nextgeneration Internet protocol, the so-called
sixth version, uses 128 bits for each address
compared to the 32 bits used by the current
protocol. The resulting amount of permitted addresses is billions and billions of times
larger than the amount allowed by IPv4, the
protocol in use at present.
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Apart from the enormous amount of
addresses the IPv6 allows, many more
benefits stem from using the new protocol.
Network layer security, multicasting and
numerous possible services and applications
will accompany the application of the sixth
version of the protocol. Europe paved the
way to the World Wide Web, creating the
first Internet at CERN. Now with the 6NET
project, it is helping the progression to the
next Internet generation.
A EUR 18 million project, with over 30
partners from all over Europe, has set up the
first new protocol network. Ivy league academic, commercial and research institutes
are among the 6NET project partners. The
remarkable amount of EUR 7 million from

cantly reduce packet loss and thus transmission time, especially when the threat of
channel fade is high. Furthermore, the York
engineers determined that the benefit is
enhanced with the go-back-N ARQ protocol
versus stop-and-wait due to reduced packet
delays. These developments will help shape
the future of wireless communications.

Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4117

In response to this, a web ontology language (OWL) has been used for publishing and sharing ontologies, supporting
advanced web search, software agents and
knowledge management. OWL has the
capacity to expressly interpret the meaning of vocabulary terms and the way in
which those terms relate to each other.
This process is referred to as an ontology.
OWL is better equipped to handle meaning
and semantics than XML, RDF and RDF-S;
therefore it can surpass these languages
when it comes to representing machineinterpretable web content.

Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3898

the total budget comes from the project
partners themselves. A fact that clearly indicates the huge interests at stake.
The network connects 16 countries from
Europe, North America and the Asia-Pacific region. Multiple management tools
have already been deployed and tested.
The 6NET project shows that the IPv6
protocol will easily meet future Internet
demands.

Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4115
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The EU-funded Prolearn project was set up
four years ago to bridge the currently existing gap between research and education at
universities and similar organisations, and
the training and continuous education that
are provided for and within companies. The
connections created give members on the
network the ability to develop a whole new
breed of educational tools and technologies
that could benefit learners in their professional spheres and workplaces.
More and more companies are realising
that they must invest in their employees’
continuing education to stay competitive.
Prolearn brings together the key research
groups, other organisations and industrial partners, helping to create a ‘network
of excellence’ in professional learning and
training, says Dr Eelco Herder, the project’s
manager.
The project leverages the significant
resources universities and research centres
all over Europe have devoted to improving technology-enhanced learning (TEL).
‘Before Prolearn, universities all over Europe
often had exciting projects,’ Dr Herder says.
‘But they tried to find stand-alone solutions.
Little isolated islands of knowledge had their
own standards, their own communications
systems, their own proprietary TEL products and services.’
The basic aim of the project was to share
knowledge and develop it via joint research
projects. ‘Because academic institutions are
where TEL is being researched, they become
the first adopters of new technologies, but
there are also implications for the corporate
world,’ Dr Herder explains.
To ensure the wider adoption of TEL, systems from different institutions need to
share data and ‘talk’ with one another. To
promote system compatibility, the researchers employ an educationally focused simple
query interface (SQI), a very basic application containing programming commands.
The SQI takes care of sending and responding to user queries, making it relatively easy
to implement across the different systems
used by universities around Europe.
‘Despite some excellent results, this is still a
work in progress because it is a political as
well as a technological challenge,’ Dr Herder
admits. ‘Quite apart from the technology
aspect, people have to be persuaded adoption is in their best interests. The more people use it, the more effective it will be.’

To further the task, the project’s researchers
have also set up the new European Association
for Technology-Enhanced Learning (EATEL)
and established annual conferences and events
that will endure in their own right.
Prolearn is also providing support to companies by establishing a virtual competence
centre. The networking service is designed to
help improve the effectiveness of competence
centres run by individual companies or by
trade and industry associations. Meanwhile
the Prolearn Academy, another network,
is designed to transfer research results into
education and training programmes, international conferences, and scientific journals.
Prolearn is also testing software tools in
common usage throughout the TEL community. These have applications such as
videoconferencing, web browsing and portfolio management. One of the most popular
of these has been FlashMeeting, created
by the United Kingdom’s Open University
and currently offered to the community by
EATEL. FlashMeeting is a simple solution
for videoconferencing via a web browser.
The program has been adopted by academics around Europe and overseas due both to
its ease of use and its features.
Prolearn’s researchers have also helped
develop other popular software tools,
including the Conzilla dedicated browser
and the Confolio portfolio management
system. The programs are available free to
EATEL’s members.
So far the research partners have not made
a serious attempt to
commercialise the
programs, although
they are exploring
ways of developing
sustainable business
models. ‘Academics are
not primarily interested
in creating commercial
business models, but if
we offer companies the
chance to become paying members of our community, they will be able
to offer their ideas and
use our infrastructure,’
Dr Herder says. ‘That will
help pay for our ongoing
staff and other costs for
maintaining and further
developing our tools and
platforms.’
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The Prolearn summer school, which brings
together graduate students and leading academics in TEL, has also been a great success
for several years, according to Dr Herder.
The school will also continue and this year
it will take place in Ohrid in the former
Yugoslav Republic of Macedonia.
Meanwhile Prolearn’s research partners have
developed some forecasts on what education will look like by 2020. Collaboration
will continue to be the key, the partners
believe. ‘The learner will not just be a consumer of knowledge, but somebody who is
also able to create knowledge using external
forces and feed it back into the community,’
Dr Herder says. ‘Learning becomes a twoway street and intelligence becomes collective by being part of a community.’
He adds: ‘We hope Prolearn has created a legacy for TEL by leaving a roadmap for research
and an infrastructure which will make sure
the community does not split up and go back
to being a series of isolated islands.’
Prolearn received funding from FP6 as a
Network of Excellence dealing with technologyenhanced professional learning.
Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/
article/BrowsingType/Features/ID/89721
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IT AND TELECOMMUNICATIONS

The study and implementation of technology-enhanced professional
learning has been fragmented. Now European researchers have linked
such ‘islands’ of knowledge into a thriving, collaborative community.

Private sector organisations and policymakers were able to exchange ideas with
the TEL community at the first European
conference on technology-enhanced learning (ECTEL) in 2006. Last year, the second
edition of the conference attracted about
200 delegates from 30 countries. Organisers
expect a similar turnout this year from 17 to
19 September in Maastricht, the Netherlands.
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Powering up IT for professional learning
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Lightweight steel for lighter, faster cars and planes
The successful testing and manufacture of three product forms of metal matrix composite
(MMC) steel has brought into the limelight the potential of this new lightweight material. The
European automotive and aerospace industries in particular are set to benefit from this project.
Eight organisations from four countries across the EU have partnered up for the Schecas project. It set as its overall aim to produce and test novel materials and manufacturing techniques.
Project partners at QinetiQ in the United Kingdom tested MMC
steel material, the end-users of which are the European aerospace
and automotive industries.
In order to test the material, three product forms of the MMC
steel were manufactured and evaluated: a gear, a piston rod and a
forged rib. Production-scale batches of the material were successfully produced. It was found that the MMC steel material kept a
simple shape and demonstrated near shape powder processing.
The material also demonstrated a forge capability and workability at low temperatures. Some variants of the material exhibited
mechanical properties, in particular that of ductility improved
by forging. In addition to assessing these properties, the project
defined suitable joining and machining techniques for these steel
MMCs.

these materials and identified some
potential applications where their
unique properties can be exploited.
It is expected that once this material
is being used on a regular basis in
the production of cars and planes,
particular benefits will be incurred.
The improved operating efficiency of
aircraft and motor vehicles will lead
to reduced fuel emissions, and the
development of materials with inherent corrosion and wear resistance will
lead to reduced dependence on plating processes. The programme therefore addresses the need to develop products and manufacturing
routes that minimise their environmental impact, the issue of
sustainable mobility.
Funded under the FP5 programme Growth (Competitive and sustainable growth).

The scientists also achieved the objective of generating data to
increase the awareness of the performance of this material and
several materials data sheets are planned for each family of steel
MMC material. This project has enabled greater understanding of

Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4021

Innovative magnesium coatings

to a reduction in fuel consumption as well as
to energy savings and emissions reductions.

Within the scope of the Nanomag project, life cycle assessment of
innovative magnesium coatings in relation to aluminium materials
for further use in pistons was completed.
Corrosion attack on magnesium parts is one of
the key problems that industries need to solve,
particularly in the automotive and aerospace
sector. The majority of commercially available, ‘clean’, chromate-free conversion treatments for magnesium alloys are potentially
expensive. In order for European industries
to keep pace with global developments, combined effort is required for the development of
advanced coatings and coating techniques.
Motivated by this observation, the Nanomag
project partners joined forces in order to realise innovative nanocomposite coatings for
the protection of magnesium castings. The
novel corrosion- and abrasion-resistant coatings have been developed using ‘clean’, envir-

onmentally friendly and economic processes.
Four different processes were employed,
namely plasma-enhanced chemical vapour
deposition (PECVD), plasma-assisted physical vapour deposition (PAPVD), sol-gel
technology and the Keronite process.
The use of these inexpensive, eco-friendly corrosion resistance coatings on magnesium components can promote the use of magnesium in
automotive and aerospace applications. Several
benefits are involved — for instance their use
in transport offers safety, comfort and drivability enhancements as well as noise reductions.
In particular, the replacement of aluminium
by magnesium in compressor- and enginecritical components such as pistons can lead

Magnesium coatings for lighter spaceships
The growing range of industrial applications for light magnesium
alloys instead of steel requires surface coating hardness that cannot
be achieved by traditional anodising methods. The environmental
impact of the latest coating processes has been assessed.
Magnesium and its alloys have many applications in multiple industrial fields. In the
automotive, aviation and space industries, the
demand is constantly rising. Magnesium alloys

36

8
© ShutterStock, 200

INDUSTRIAL TECHNOLOGIES

are susceptible to abrasion and corrosion and
need to be coated for protection. Innovative
coating processes have been developed, such
as plasma-enhanced chemical vapour depos-

In order to display these advantages, the
technological research centre Fundación
Tekniker in Spain conducted a comprehensive life cycle analysis of the low-friction
coatings. More specifically, coated magnesium such as Keronite or PAPVD was compared against its aluminium counterpart as
used in pistons. The environmental impact
of the use of the coated magnesium was evident. A testing device for the piston-gudgeon
pin and the piston-cylinder liner contacts
was also developed to offer easy comparison
of the properties of the coated magnesium
to those of aluminium materials.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4056

ition (PECVD) that deposits thin protective
films on the magnesium substrates.
The Nanomag project has optimised these recent
coating techniques and, for the most promising
ones, has determined and compared the levels
of their environmental impact by means of life
cycle assessment (LCA). LCA, a widespread
method, in general determines the environcontinued on page 37
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Thorough investigations of the structural
integrity and the life cycle of a commercial
airframe are paramount to the safety of passengers. There are tools available to aid in
this process; yet currently those available for
non-destructive testing (NDT) are inappropriate, because they are too heavy or cumbersome. Technology can clear some of the
obstacles in the way for inspectors whose
daily activities require that they be able to
move around freely. In order to do their job
properly, they need to be able to have contact with the environment, which can sometimes be uncomfortable or even dangerous,
and still have the information they need at
their fingertips. The easier this is, the less is
the margin for human error.
The ‘Integration of non-destructive testing’
(INDET) project worked on the development of the online maintenance assistance
system. This created a standardised general
architecture for running remote operations

such as data and information transfer and
communications and authentication tools.
This architecture is used where on-site
measurements need to be combined with
relevant information that is stored remotely.
This is often the case when inspectors are
making their evaluations and need to use
their expertise as well as manage a complete
workflow in order to approve inspection
procedures.
In particular, two different and complementary modalities to perform smart assistance
have been developed and
tested. One is based on
web protocols; the other
one uses the GSM network. The system supporting the smart assistance
operation is based on the
use of mobile instrumen-

New computer modelling to aid aeronautics
Airplane travel takes another step towards safety thanks to the creation of a novel
system model created for the aeronautical life cycle monitoring system (ALCMS).
Advances in computer technology and
processing power have opened up a myriad
of new applications in which they can be
used. Moreover, computer visualisation is
a powerful tool in simulation problems and
in real-time processing. The ‘Integration of
non-destructive testing’ (INDET) project is
utilising these advances in computer technology to create novel methods for nondestructive testing and condition monitoring. This promises to be a major benefit
to the aeronautical sector, which can utilise
this technology to improve the efficiency of
aircraft maintenance through multimedia
and remote diagnostic systems. The system

model established will considerably reduce
human errors which may occur. As part of
this project, the new life cycle management
tool has been created by the University of
Limerick, Ireland, and the University of
Central Lancashire in the United Kingdom.
This multifunctional model promises a variety of functions which are unique to it and
include an epidemiological tool to track
defects in an aircraft structure. It can also
utilise additional data, such as flight data,
and other data sets, such as weather information, to support diagnosis and prognosis.
It also has possible applications as a mainten-

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4064

ance schedule optimisation tool. The system
model has been created for the ALCMS and
is of a layered structure, containing welldefined interfaces and detailed functionalities.
A prototype has been developed by the University of Limerick to demonstrate the functions of the ALCMS system. Meanwhile, the
University of Central Lancashire has developed a software tool called ADSIP-LCM.
This will enable users to visualise and examine the defects by registering and interactively viewing sequences of non-destructive
testing images as three-dimensional data.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4110

continued from page 36 ‘Magnesium coatings for lighter spaceships’

mental impact generated throughout a product’s
life cycle — from resource procurement through
manufacturing, transportation, use and maintenance to recovery, recycling and disposal.
Three coating processes have been assessed:
the PECDV technique, Anomag and Keronite.
The last two are trademarked industrial processes that also offer hard, wear-resistant
surfaces on light alloys.
Project partners first compared the laboratorydeveloped PECDV with the industrial Anomag

technique. The LCA comparison showed that
the plasma deposition technique has lower environmental impact than the Anomag. The
cleaner and more environmentally friendly
plasma process will be further developed and
optimised for future industrial applications.
LCA comparison between the two industrial
processes, Anomag and Keronite, on 1 m2
of magnesium coated with a 20 μm layer, at
first glance shows that Keronite has higher
impact. However, when corrosion-protective
properties and other environmental impact
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parameters are taken into account, the
results are rendered inconclusive.
Nevertheless, these clean, highly efficient and
economical processes bring the automotive
and aviation industries much closer to substantially reducing fuel consumption, and the space
industry to manufacturing lighter launchers.
Funded under the FP5 programme ‘Growth’
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 3941
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In Europe, aircraft are subject to stringent tests, yet malfunctions still do occur.
Non-destructive investigations are the key to avoiding this, and so an online
maintenance assistance tool has been developed to aid inspectors in their work.

tation suitably connected to a distributed
network of knowledge sources. As such, it
integrates different communication channels among the users, Intranet/Internet/
GSM network connected, in order to support the diagnosis. All these numerical tools
are supported by a tablet PC to be used by a
mobile NDT operator.
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Web-based tool improves knowledge of aircraft

European researchers say their study of self-sustaining solitary light
wave packets could result in a new generation of computers and optical
telecommunications networks.
Using light rather than electronic or magnetic devices to store and move data is
quicker, more energy efficient and cost
effective, and cavity solitons could be the
key to unlocking this technology.
A soliton is defined as a wave, which once
formed, maintains its shape while it travels
at constant speed. Soliton waves are localised within a region and are able to react
with other solitons and emerge unchanged.
This is in contrast to normal waves that diffuse over time over ever larger regions of
space, a phenomenon called dispersion.
Solitons were first documented in 1834 by
John Scott Russell who, quite by chance,
observed the phenomenon in a canal in
Scotland where soliton waves formed in
water. He was able to reproduce this phenomenon in a water tank. It was not until
the 1970s that scientists suggested optical
solitons could exist in optical fibres. In the
late 1980s, French and Belgian scientists
were able to transmit soliton pulses over
a fibre-optic cable. Since then there has
been an increasing amount of research into
solitons and their practical applications for
the rapid transmission of data over long
distances.
The FP6 project Funfacs was set up in 2005
to investigate a special type of soliton. Cavity solitons are solitary waves formed in an
optical cavity capable of trapping light. Funfacs follows on from Pianos, an earlier EUfunded project which demonstrated steady
cavity solitons.
The scientists wanted to investigate fundamental properties of such optical solitons,
and demonstrate a proof of principle for alloptical processing with solitons. The scientists believed there were properties unique to
cavity solitons that could give rise to applications more advanced than what is possible
using today’s technology. For instance, such
solitons have the extraordinary property that
they can be formed and destroyed — ‘written and erased’ — at the micrometre scale in

such a cavity. The project has gone a long way
toward advancing that theory.
The properties of cavity solitons are particularly applicable to the developing scientific fields of photonics and optoelectronics, which aim to use light as a method of
storing, manipulating and transmitting
data. The science could ultimately result in
a new generation of computers and optical
networks.
Optoelectronics employs the electrical
effects of materials on light. The Funfacs
researchers first sought to demonstrate
the viability of self-sustained cavity soliton
lasers (CSL), both as continuous waves
and as pulsed waves that can be switched
on and off. They worked from the premise
that since a soliton in an optical fibre is selfsustaining once it has been created, a cavity
soliton is similarly self-sustaining within its
cavity after its creation.
Lasers (light amplification by stimulated
emission of radiation) consist of a gain
medium inside a highly reflective optical
cavity. The gain medium, which can be
solid, liquid or gas, is the major determining
factor of the wavelength of operation, and
other properties, of the laser. The cavity is
coupled to an energy supply directed to the
gain medium. In the case of a CSL, the gain
medium is the semiconducting material.
The test CSL was based on an existing semiconductor laser type known as a verticalcavity surface-emitting laser (VCSEL)
which is used in a variety of applications,
including those relating to optical telecommunications. The device consists of a thin
optical cavity sandwiched between two
highly reflective mirrors, fabricated out of
solid semiconducting material using stateof-the-art nanotechnology.
The researchers were able to show that, due
to the self-sustaining properties of cavity
solitons, the energy input required to main8
© ShutterStock, 200
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Finding the right soliton for future networks

tain them is small. They were also able to
show that CSLs can be switched on and off
using light pulses. The research results indicate that CSLs could play an important role
in an all-optical telecommunications system, according to project coordinator Dr
Robert Kuszelewicz.
‘In conventional systems, data are switched
and routed within the network by converting light pulses into electrical signals and
back again which slows down communications and creates a lot of waste heat,’ he
says. ‘But by using CSLs, the switching can
be done just with the light pulses with no
need to convert to and from electricity thus
giving much greater transmission speed and
efficiency.’
Other tests demonstrated that solitons are
not restricted to a single location, but could
be moved across the plane of the semiconductor material with a controlled speed and
direction of drift. Multiple solitons can also
coexist in close proximity to each other without interacting. Brought closer still, they can
bind to one another forming a sort of cavity
soliton molecule. Finally, the tests demonstrated that an attempt to superimpose two
of them results in one disappearing. ‘This
wealth of properties is an incomparable reservoir of new processing functions unavailable in more conventional electronic systems,’ Dr Kuszelewicz says.
The discoveries could lead to an evolution
from the current use of chip-based semiconductors for data processing to a more
flexible type of optical processing. The
advantages of optical processing stem from
the way data are stored. Once data have
been imprinted on a semiconductor chip,
their location is permanently fixed, while
data held using cavity soliton technology
can be moved without changing or losing their character. The advance could
represent a major technological breakthrough, much in the same way as transistors replaced valves and were themselves
replaced by microchips.
However, Dr Kuszelewicz believes such
a breakthrough is still a long way in the
future. The first practical applications could
be in hybrid semiconductors using current
technology coupled with optoelectronic
technology based on cavity solitons. He also
points out the two technologies each have
their own strengths and drawbacks and will
continue to exist alongside each other for a
long time to come.

Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/
article/BrowsingType/Features/ID/89731
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Exploring nanostructured materials

perature sensitivity is expected with their
use for semiconductor lasers.
Research work conducted within the framework of the Nanomat project focused on
improving the optical properties of selfassembled quantum indium arsenide
(InAs) dots by taking into account excitonphonon interaction. Selfassembled quantum
dots are characterised
by size uniformity,
high numerical densities and, more importantly, high emission
efficiencies, which
are constantly being
improved to achieve
the predicted laser
performances.

Non-adiabatic effects leading to a mixing
of exciton and phonon states provided the
essential key to the interpretation of experimental findings, before these could be integrated in laser device design. Subsequently,
an adequate description of the optical spectra of semiconductor quantum dots was
achieved with the newly introduced theory
of phonon-assisted optical transitions in
semiconductor quantum dots.

Numerous photoluminescence and
Raman spectroscopy measurements
on self-assembled

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
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Crystal-clear semiconductor research
A team of scientists investigated the production of the cubic form of silicon
carbide (SiC) as a way to fully exploit the novel properties and advantages
of devices based on metal-oxide semiconductor technology.
The importance of silicon carbide in the electronics industry cannot be overstated. Silicon
carbide offers the potential for dramatic
improvements in the efficiency and range of
applications for power electronics and electronic sensor technologies. It occurs naturally,
but since its manufacture over 100 years ago,
it has rocketed in importance to play a crucial
role in energy and transport technologies set
to continue this century.
There are several different crystalline forms.
The polymorph most used today is the hexagonal crystal, but major leaps in realising
the full potential of SiC could be made if the
cubic or beta form were used. The main aim
of the Solsic project therefore was to develop
bulk cubic crystals and wafers to avail of the
potential in metal-oxide semiconductor
(MOS) technology.
Researchers at the Commissariat à l’énergie
atomique in Grenoble (CEA-Grenoble), France,
examined protocols to manufacture the beta
form of the semiconductor material. Based
on an industrial set-up from project partner

Cyberstar, crystals were grown in a silicon
float zone. This is a high-purity alternative
because there is a molten zone where impurities are more soluble than in the crystal.

The concerted efforts of the Nanomat
project partners were directed towards providing the theoretical support for design of
advanced laser diodes of enhanced reliability for telecommunications applications in
the near future.

Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4119

ting ability, and zirconium carbide used for the
same purpose as well as a coating for uranium
fuel in the nuclear industry.
Silicon carbide has revolutionised the way we
live. With advances in crystal production, it
appears that this progression is set to continue.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.

The variables in the crystal growth environment were computer controlled and included
solid and liquid density, crystal shape, growth
speed, rotation speed, cooling duration and
atmosphere. The system was heated in the
two megahertz range. An innovation was that
there was access to the core zone where crystallisation takes place.
Upper and lower units
can rotate separately at
a very low rate and rotation strategies can be varied to control the forced
convection in the silicon.

http://cordis.europa.eu/marketplace > search > offers > 4072

See also pages 46 (The very
model of a modern transistor)
and 47 (offers 4003 and 4005)
8
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Three-dimensional quantum confinement of electrons, holes and excitons in
semiconductor microcrystals, known as
quantum dots, may result in significant
improvements of optoelectronic devices. It
is because of the fully quantised electronic
states of quantum dots that a remarkable
reduction of threshold currents and tem-

One extra benefit is that the
system can be used for other
crystals where a solvent is
necessary. These include
titanium carbide, important
for its resistant industrial cut-
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In order to exploit the full potential of self-assembled nanostructured
materials technology for optical storage applications, advanced knowledge
of its underlying scientific principles has been accumulated within the
Nanomat project.

quantum dots, collected at the laboratories
of the University of Antwerp, had revealed
surprisingly high probabilities of phononassisted optical transitions. Intensity
enhancements at the phonons sidebands, in
particular with decreasing the quantum dot
size, could not be theoretically modelled on
the basis on the commonly employed adiabatic approximation.
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Bonding lightweight speed craft
Cost-effective shipyard production of speed craft and ships can
be achieved based on thorough knowledge of the structural behaviour
of bonded joints. Savings up to 30 % can be reached.
The European shipyard industry can compete
with international industries only with the aid of
innovative naval architecture combined with high
structural expertise. Building better ships with
fewer costs has been achieved with the introduction of adhesive bonding for joining lightweight
materials. The Bondship project has designed,
built and extensively tested prototypes involving
superstructures of patrol craft, for example, with
flexible adhesives joining the structural elements.
For the production of such small superstructures,
cost savings were found to reach up to 30 %.
For the study of the behaviour of joints
bonded with lightweight adhesives under spe-

cific operational conditions, elaborate computer simulations have been performed. The
numerical modelling method was based on
non-linear finite element analysis. The models
not only accurately predict and describe local
joint structure, but can also analyse larger systems. In this case, for global system analysis,
the major required modification is the inclusion of simple springs. With the aid of three
translational spring elements, the stiffness
of the adhesive layer can be accounted for.
Compared with corresponding test results,
the modelling methods proved accurate in
predicting the overall stiffness behaviour of a
bonded structure.

Using adhesive bonding in shipbuilding
The shipbuilding industry is by and large steel based, with a long tradition
of welding. Introducing adhesive bonding into shipbuilding is expected to make
the production process more competitive. Disseminating this information to
the key players is the critical issue.
In order for shipyards to become competitive, the design and production methods
involved in shipbuilding need to become
more competitive. The Bondship project
focused on the use of adhesive bonding for
joining lightweight materials. The adoption
of this method in the production of passenger ships and high-speed craft is expected to
lead to considerable savings for the industry
by reducing building time and costs.
The project has placed emphasis on developing design and manufacturing guidelines

and preparing joint test results. One of the
key application cases that were developed
includes patrol vessel superstructures in
aluminium alloy and composite materials.
Others involve secondary attachments to
cruise ship superstructures which have
a mainly aesthetic function and loadbearing adhesive joints in superstructures.
All the stakeholders in the shipbuilding
industry were involved in the Bondship
project, namely designers, shipbuilders,
materials suppliers, material experts, ship
owner and operator.

Sea-sickness solutions
A journey to a destination on business or holiday is no longer seen as a means to
an end. For the consumer, it can be an integral pleasure of the trip. Researchers
have performed comprehensive studies on sources of discomfort on ships.
The Compass project has guided the shipbuilding and cruise holiday industries down
the path to improved comfort for their passengers. This EU-funded project aimed to redress
the problems caused by outdated information
on motion sickness. Once other comfort factors are taken into account, the design of a
vessel and its incorporation into the final
recommendations for optimum comfort and
safety are a complex endeavour. A holistic
study of the main comfort parameters such
as lighting, temperature, noise, vibration and
motion was therefore essential.
Project partner SES Europe AS, based in Norway, conducted major studies over a six-year
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period. The aim was to assist ship designers
in achieving the optimum combination of features in various vessels. These included a 280capacity conventional catamaran on an intercity route to the west of Norway. At the end of
the project, SES had devised a new high-speed
vessel concept: the air-supported vessel.
Furthermore, the team collaborated with other
partners to create a comfort data sample with
respect to a conventional cruise ferry sailing
between Stockholm and Helsinki in the Baltic
Sea. This 16-hour journey can be a gruelling
if one experiences motion sickness. The novel
feature of the study was that simultaneous
measurements of ship parameters and human

Having performed an extensive structure
analysis, the Bondship project partners went
on to design bonded structures for a superstructure of a ship. Production and testing
of speed craft prototypes immediately followed. This full angle approach culminated
in a thorough compilation of a comprehensive guideline manual describing the design
and modelling of bonded joints, along with
acceptance tests, acceptance criteria and
inspection methods. Finally, an overview
of the design and structural assessment of
all considered application cases was also
compiled.

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4047

Within this project, a team of researchers
has made it its aim to bring the subject of
adhesive bonding to the attention of a wider
audience through the preparation of a special issue of the Journal of Engineering for the
Maritime Environment. The issue consisted
of a number of articles written by the project
members, displaying their results. In addition, a number of recognised experts who
are not part of the project also contributed,
raising the profile of the issue.

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4068

responses were recorded. Feedback from over
1 300 passengers on four trips was included in
the dataset. Vibration and noise, both major
source of discomfort, were also measured at
points distributed through the ship.
Competition within the leisure vessel industry is fierce, and a large proportion of the
emphasis is based on passenger well-being
as luxury features become more standard
in ships. Incorporation of this comprehensive data is set to continue to improve the
performance of the European shipbuilding
industry as well as the comfort rating for
passengers. Possible applications include offshore floating and semi-submersible units.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3995
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Modelling tools for diesel
engine manufacturers

Cavitation, the formation and subsequent rupturing of bubbles inside the cylinder chamber, can significantly shorten
the expected lifetime of diesel engines. It
also limits engine performance and causes
unwanted air pollution.
Engineers involved in the Prevero project
aimed to improve diesel engines by reducing cavitation and noxious emissions. In
order to evaluate new cylinder designs and
materials, it was necessary to develop a tool
to estimate cavitation damage.

This task was addressed by LEGI, which
used an empirical approach to establish the
relationship between pit depth and the corresponding hydrodynamic load. This was
then extended to an erosion model based
on the pitting rate, mean pit diameter and
the mean amplitude of impact loads.
Fed with measurement data from the Laboratoire de thermodynamique et physicochimie métallurgique (LTPCM), the model
calculates a characteristic time for the entire
exposed surface to become covered by non-

Examining motion sickness on ships
Despite the multitude of makeshift remedies, many passengers on cruise ships
continue to suffer from motion sickness, which considerably reduces the quality
of their comfort whilst travelling. Full-scale trials were conducted to improve
the understanding of the condition.
Two types of simulated tests were carried out
in order to realistically test motion sickness as
experienced on sea transportation. This involved
recreating realistic and human-orientated
motion sickness as well as designing a passenger comfort model. Other associated conditions
were tested, such as postural stability, fatigue,
cognitive and motor tasks. In order to construct
these models, scientists carried out both fullscale and lab-scale trials. The empirical findings
and the results of theoretical modelling were
combined with passenger surveys and previous
studies carried out in the medical field.

This research has contributed considerable knowledge to the understanding of
motion sickness, enabling the development of mathematical models, guidelines
and standards. Trials were conducted to
the highest standards, and interrelated data
were produced on different vessels including high-speed, roll on/roll off passenger
(ROPAX) and cruise ships. The effect of
the individual parameters tested was examined, such as individual and combined
motions as well as the effect of frequency
and seat characteristics.

Heat transfer inside
the combustion chamber
DaimlerChrysler took a fresh look inside the combustion chamber
with the aim of narrowing the gap between computational methods
and experimental data concerning heat transfer.
Engineers use computational fluid dynamics
(CFD) to describe complex flows, for example
inside car engines. As with all modelling techniques, there is always room for improvement.
In the framework of the Minnox project, auto
manufacturer DaimlerChrysler investigated
the factors influencing heat transfer and how
to address them in CFD simulations.

to the heat transfer coefficient, they were able to
calculate more accurate values of heat flux.

The research was led by the Engine Research
Center (ERC) of DaimlerChrysler. The ERC
began by examining the effects of density variation in the air-fuel mixture inside the combustion
chamber. By applying a compressibility correction

Comparison with experimental data revealed
that both models were able to successfully
reproduce the heat fluxes that they had previously underestimated. Minor discrepancies
between KIVA-3 and STAR-CD were attri-

The ERC integrated the compressibility correction into the code of two well-known CFD models: KIVA-3 and STAR-CD. Subsequently, the two
models were used to simulate flow, combustion
and heat transfer in Minnox prototype engines.
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Application of the model during Prevero
revealed good agreement with laboratory
measurements of actual mass loss. The
model will be an invaluable tool to engineers
for determining the effectiveness of new
engine prototypes in combating cavitation.
Funded under the FP5 programme EESD
(Energy, Environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3706

The improvement of passenger comfort
of sea transportation is a driving factor in
increasing the competitiveness of the European shipping industry, particularly at a
time when cheap air travel has become commonplace. This research was conducted in
the context of the Compass project, which
held as its main objective the development
of a new motion sickness prediction model.
This thereby paves the way for the development of realistic standards for motion sickness and passenger comfort dedicated to sea
transportation. The overall aim is to improve
the safety of the passengers and crew.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4075

buted to differences in the parameterisation of
turbulent kinetic energy at the cylinder walls.
The ERC also managed to produce a mesh
correction that improved agreement with
the wall functions provided by their Minnox
partners at the Delft University of Technology and King’s College London.
Collectively, the new advances achieved by
the ERC ensure a more accurate treatment
of heat transfer with CFD. This, in turn, will
enable the Minnox partners to identify the
most effective ways to reduce the formation
of nitrogen oxides inside engines.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 3933

See also page 20 (offer 4048)
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The Laboratoire des écoulements géophysiques et industriels (LEGI) of the Centre
national de la recherche scientifique (CNRS) in France has developed and validated
a new model that accurately estimates engine wear arising from cavitation.

overlapping pits as well as a characteristic
length of the underlying hardened layer. The
characteristic length and time are combined
with a factor to produce the rate of erosion,
denoted as the mean depth of penetration
rate (MDPR). The incubation time can also
be extrapolated from the characteristic time
following adjustment for load amplitude.

INDUSTRIAL TECHNOLOGIES

Minimising disturbances caused
by noisy machine tools
Tests carried out on tools and on the best way to cut materials point to the way
forward in minimising the disruptive noise caused by industrial activities. This
could also help to shift the way policy on the issue is defined.
Noise caused by industrial machinery near
office spaces or homes is an infuriating nuisance, but in some cases it is more than an
annoyance, making it impossible to work
and seriously affecting well-being. Currently, this represents a problem and has
been addressed by a number of EU directives
aimed at the end-user of the machinery.
An evaluation performed under the auspices
of the Noiseless project shifts the focus and
responsibility onto the manufacturer of the

tools. Furthermore, it considers what could be
done in terms of design and the way tools are
operated to lessen the noise pollution caused.
Tests had been conducted previously on three
types of tool to find out which was the noisiest; the only difference of operation being the
type of sharpening of the blade. The phonometric results showed that the noise produced
during a cutting session decreases depending
on the sharpness of the tools and the angles
of inclination on the cutting surface. Previous

Leading to an eco-efficient ceramics industry
The Aquimcer project established design criteria and guidelines for the
exploitation of low-pressure injection moulding by the ceramics industry.
Compared to the high-pressure injection moulding of ceramics pastes containing synthetic binders, the developed low-pressure injection moulding of aqueous ceramic suspensions displays
several advantages. These include significant
energy savings resulting from reduction of the
processing temperatures and injection pressure
used as well as shortening of processing time.
Furthermore, the replacement of the debonding step with conventional drying
offers minimisation of carbon dioxide
emissions, while the use of environmentfriendly gelling additives results in harmless by-products. Most importantly, the new
process leads to the production of low-cost,

high-quality near-net shape pieces in terms
of uniformity in the density distribution.
Being suitable for both traditional and technical ceramics, this method was designed,
extensively explored and implemented by
the Aquimcer project partners. More specifically, BC Italiana formulated a set of comprehensive design criteria and guidelines for
realisation of moulds for ceramics production. This development was based on BC
Italiana’s individual experience and on that
of other partners’ as well as on further RTD
suggestions. Goceram, another partner,
developed a machine enabling an automated
low-pressure injection moulding process.

Improved flock coatings through process control
The ‘Fur- and flocking-like innovative coating’ (FFLIC) project developed
innovative flocking and textile-like components through process optimisation
including improvements in moulding process control.
Flocking and textile materials are used in
many common products such as leather
jackets, bags, shoes, toys, packaging, furniture and even cars. Nevertheless, flocking technology involves certain problems
related to health, safety, environment, cost
and limited freedom of design.
Motivated by this, the FFLIC project introduced a new coating technology that, compared to traditional flocking techniques, is
safer and more environmentally friendly as
well as cost-effective. The innovative FFLIC
technology can widen the applicability of
flocking to products that previously could not
be flocked for economic or aesthetic reasons.
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The project work focused on developing a
new coating formulation based on waterborne paints along with an appropriate
painting process. Aided by photoengraving
methods, a new surface treatment method
of moulded plastic components was realised. The new surface treatment technique
optimises the matching of the coating, the
process and the underlying material.
Plastal in Italy introduced an innovative
moulding process control system with CAD
simulation as an integral part of the moulding process that can be remotely controlled.
The resulting informatics network contributes to a leaner process with simpler steps

tests found that a double concave sharpening tool was virtually ‘noise free’ and did not
cause any deformation of the metal sheet. It
was also indicated that adapting the design of
the tool would add 20 % to the tool life.
These findings have the potential to increase
competitiveness in the market, as the specifications for tools become more sophisticated. In the long run, they could mean an
improvement for the end-user as the tools
would last longer and, crucially, the reduction in noise would minimise the externalities caused by industrial manufacture.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4016

For the purposes of the project, three different prototype moulds were developed.
These included a porcelain ‘cup with handle’,
a porcelain round ‘pan with handle’ and an
alumina thread guide aimed for further use
in textile machines. The first two prototypes
were produced in a one-step process, while
the commonly used manufacturing process
requires the separate production of cup or
pan from the handle and a subsequent handle attachment. The development of these
prototypes significantly contributed to the
formulation of the design criteria and guidelines for mould design and realisation.

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4032

offering improved quality control and significant cost savings. The software allows
continuous monitoring of the polymer’s
rheological changes and identification of
opportunities for improving the use of
recycled polymers.
Effective process control also leads to elimination of traditional consumable materials,
permits better waste disposal and offers
increased possibilities in the design, quality
and sound insulation of the final product.
The adoption of the sophisticated system
for moulding process control may allow the
release of competitive automotive components onto the market.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4055
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An innovative, inexpensive receiver was designed to be used for data
exchange in home and industrial automation applications.

The project resulted in a number of specialised domestic and commercial applications
such as controllers of heating systems, digital

audio and video transmission and emergency situations to name a few. One of the
key project results involved the design of a
low-cost, low-throughput receiver intended
for narrow bandwidth applications for home
and small industrial implementation.
The robust system allows data exchange
over power lines on the basis of a commercial field-programmable gate array (FPGA)
semiconductor device. Having been tested,
the prototype was found to have a long
reach without being significantly affected
by disturbances. Due to its pulse operation,
no oscillators have been included in the

Stable, absorption-free optical
coatings of higher quality
The Paceco project developed a new optical thin-film deposition
process using ion plating, ensuring significant reduction of the usually
undesirable residual optical absorption effects.
Optical coating deposition on plastic substrates is widely used in many industrial
sectors; for instance in the area of optical
coatings for ophthalmic plastic lenses. The
key objective in the treatment of plastic substrates is to develop highly durable and stable coatings at a reduced cost.
The Paceco project focused on improving
a patented reactive low-voltage ion plating
technology for optical thin-film deposition.
In particular, the technology does not require
substrate heating and offers a very short de-

position time, while it significantly reduces
energy consumption. Compared to techniques
employing solvents, the new deposition process is also more environmentally friendly.
Although the initial technology was capable
of producing very stable, dense and durable
optical coatings, it also led to undesirable residual optical absorption. In order to avoid
thermal post-treatment, researchers from the
Romana Film Sottili Srl introduced a second
plasma in the process of producing absorptionfree, high-quality optical coatings.

Finite element technology put to the test
Finite element technology has become commonplace in a variety of industrial
sectors. However, until recently no comprehensive research project on the subject
had been carried out. FENet brought together users from a variety of industries
to test the degree of confidence that can be placed on these computed results.
The use of finite element technology in industry has increased rapidly. With it gaining such
momentum, the FENet research project was
set up to test just how effective this technology actually is. A report which gives a summary of the findings of the research was put
together. It highlights that the use of finite
element technology varies considerably both
across and within various industrial sectors.
The project members made up a network
of more than 110 members, who came
together to make up the FENet project.
The members came from a variety of sectors, including aerospace, civil construction,

marine and offshore, land transport, manufacturing and bio-medical industries. The
aim of this grouping was to provide a forum
from which to coordinate and test the applications of finite elemental technology.
The research was split into three technology areas. These activities focused on specific themes, the durability and life extension, multi-physics and new technology, and
product and system optimisation. The conclusions drawn advised on education and the
dissemination as well as the identification of
strategic research and development needs. A
principal objective of FENet was to collate
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Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4004

More specifically, a system generating radio frequency or direct-current pulsed plasma surrounds
the substrates and induces ion bombardment of
the growing optical film. As a result, the reactivity of the deposition process is improved and the
residual optical absorption is reduced to one tenth
of the original value. Furthermore, internal stress
applied on the deposited film is minimised.
In comparison with solvent-employing techniques, the new optical coating deposition
process is significantly more environmentally friendly. The new technique introduced
does not involve substrate heating and offers
a very short deposition time. It also reduces
energy consumption considerably.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4053

and structure existing information and to
facilitate the efficient exchange of experience
and knowledge within and between different
industrial sectors in the EU.
In May 2005, a meeting at which the information that had been gathered could be
pulled together was held for members of
the consortium. Reports were drawn up
by the coordinators and presented. During the project, eight technology workshops
were held all over Europe. These provided
an opportunity to present findings; members were able to meet and exchange ideas.
These presentations and other documents
are accessible online.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4030
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The Wirenet project focused on the development of a new system architecture that
uses power line data exchange technology
for home and industrial automation. The
key innovation relies on the exploitation of
ultra-wide-band (UWB) radio technology
that allows the spread of information over a
large bandwidth. The basic method employs
pulse-coded information with a sequence
of sharp carrier pulses along the whole frequency spectrum.

system design architecture, which substantially reduces both the cost and the size of
the device.
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Advancing powerful indoor automation

Analysing the sound of pipe organs

published in international acoustic and
organ building journals.

various locations. Upon the completion of
the recordings, the sounds were analysed.
The findings of the in situ room acoustical
measurements and of the analysis of sound
recordings were then compared
against the results of the listening
tests and to the historic scaling of the
pipes.

The Demorgpipe project investigated 12
musical pipe organs. The study was conducted across five regions of Europe and
included eight historical and four contemporary pipe organs. Room acoustic measurements were conducted and the sound
of a number of pipes was recorded at

This is one of the most thorough
studies of this nature to date. The in
situ measurement results of historical pipe organs constructed in different styles are important for the organ
building sector as well as musicologists
and musicians. The findings have been

Elaborate machines for mini-manufacturing
Working within spaces no more than a millimetre in dimension requires
miniature machines with advanced capabilities. A successful example of this
new generation of machinery is an innovative metal-forming tool system.
For micro- and nano-applications, a number
of processes have been developed for the
manufacture of micro-machines. The region
between macroscopic and microscopic is currently under intensive research. Tools capable
of operating when thicknesses are microns

and lengths are millimetres are being developed by the Machmini project. Machines
with these properties have a number of possible applications in diverse areas like the
medical or aerospace industries.
The currently developed
piezo-impact microforming (PIM) tool system is an
incremental metal-forming
tool system. Indentations
on the surfaces of bulk
parts can now be made
accurately, with much
less effort and required
expertise. The metalforming tool operates in
frequencies between 5 to
50 Hertz and resembles
a semi-static system. It
vibrates with the aid of
an amplified stacked
ceramic multi-layer

Superconducting transformers
Recent technological advances in the field of high-temperature
superconductivity indicate that, in the near future, even household electrical
appliances will incorporate numerous superconducting elements.
Tomorrow’s electrical equipment market is
expected to be filled with products manufactured with superconducting parts and
circuits. The Big-powa project has developed high-temperature superconducting
coils. The coils are transformers’ building
blocks. Research results show that a super-
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conducting transformer of this type could
soon be marketed.
This emerging market results from applying
superconductivity principles at high temperatures. At extremely low temperatures, a currentcarrying wire shows practically zero resistance.

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4122
8
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The pipe organ is a musical instrument that
produces sound when pressurised air is
driven through a series of pipes. Although
their origins can be traced as far back as
Ancient Greece in the third century BC, pipe
organs are still found today in churches, synagogues and secular town halls where they
are used for classical music performances.

8
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A complex comparative study was conducted covering the traditional methods
of European musical organ building and an analysis of the sound produced.

actuator (ASCMA). The actuator is placed
at the head of the forming machine. A specially designed generator is used for supplying power to the actuator.
Vibrations of the ASCMA actuator drive
the forming tool. Under different operating conditions of the actuator, the forming
tool can work equally well as a displacement
tool. The maximum amplitude of the actuator’s vibrations is half a millimetre. A force
of approximately 400 Newtons is required
to block the actuator. Under actual working
conditions when the forming tool is operating with a specific loaded force, the working stroke is smaller than the corresponding
free stroke.
The prototype system has been thoroughly
checked and is available for demonstration.
Marketing agreements are currently sought
for the PIM tool system.

Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: marketing agreement.
http://cordis.europa.eu/marketplace > search > offers > 4121

The effect, though extremely interesting from
the scientific point of view, requires such low
temperatures that market applications did not
seem very promising. More recently, however,
advances in materials science have produced a
new generation of materials, usually ceramic,
that become superconductive at more elevated
temperatures. However, many technological
advances are still required since the temperatures, though elevated compared to absolute
zero, remain too low.
continued on page 45
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Metal antiquities form an important part of
European heritage, and these artefacts need
to be preserved. Atmospheric corrosion can
cause serious damage, in particular to lead
and lead-tin alloys of organ pipes. Prior to
the research conducted by this project, an
established method either to protect or preserve these valuable instruments or other
historically significant objects had not been
defined.
A team of researchers, based at the University of Bologna in Italy, set out to pro-

vide a solution. They produced guidelines
defining a workable method to take and
use samples of corroded pipe metal. This
new method will allow users to gain the
maximum amount of information from the
sample with the minimum amount of damage to the pipe.
The method has been designed in order
to enable the study of the microstructure
and composition of corroded pipes. It goes
beyond making recommendations and,
in so doing, is the first coherent method

Biodegradable mixer from weeds
Summer mass blooms of green seaweed have become a major problem
on some French and Mediterranean coasts. A European project, Protop has
devised a protocol to utilise this green tide to produce a bio-surfactant for
emulsification purposes.
Seaweed, mainly of the genus Ulva, has
become a very costly resident of European
coastlines. Every year, some 100 000 cubic
metres of vegetation have to be collected
and disposed of by seaside towns. Another
problem coastal towns face while trying
to maintain their marine ecosystems and
beaches is the presence of so-called tensioactives. These are present, usually in detergents, and can be non-biodegradable, thus
adversely affecting bio-diversity.
A surfactant or tensio-active is required in
many products to cause immiscible substances to mix so they become dissolved or
dispersed through the main medium. The
food and cosmetics industries all use these
molecules in their products or the consumer would find that they would separate
into their components. Detergents have tensio-actives to help them dissolve their target molecules, like oil. The problem is that

most of these compounds are chemically
synthesised.
Project partners in a cosmetics company
based in Brittany, France, investigated to see
if they could fulfil two ‘green’ aims simultaneously. That is, they would use the seaweed
to manufacture, on a commercial scale, a
surfactant that was biodegradable.
The successful process they developed
involved the transesterification of methyl
esters with polysaccharides. Basically, this
means the replacement of a key part of the
ester molecule with polysaccharides from the
seaweed. No solvent was
used in the process although
carefully selected solvents
were used as extractors during the final stages. As catalysts to speed up the process,
a mixture of soaps was used.

This novel analysis can be applied to the
study of corrosion of lead and lead-tin alloys
of organ pipes. In addition, it can be used
to study metal antiquities by restorers who
provide samples to researchers.

Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4167

During the process, parameters such as temperature, reaction time and quantity of catalyst
were carefully monitored and optimised. The
final product was a gel type of biodegradable
grafted polysaccharide with acceptable colour
and properties for commercial use.
Surface-active molecules of biological origin can therefore be produced from Ulva,
a renewable and cheap substrate. This biosurfactant is readily biodegradable and may
well be able to replace its chemical counterpart. The developed product is now patented
and ready for applications in the cosmetic
and pharmaceutical industries.
Funded under the FP5 programme EESD
(Energy, environment and sustainable development).
Collaboration sought: licence agreement.
http://cordis.europa.eu/marketplace > search > offers > 4008

continued from page 44 ‘Superconducting transformers’

The Big-powa project has focused its
research on Bi-2223. Wires developed from
this material are capable of carrying very
high intensity currents. Two pancake coils
were wound up from this new-generation
wire, consisting of seven parallel transposed mutually insulated high-temperature
superconducting tapes. A second laboratory
prototype consisted of 20 parallel, but now
non-transposed and non-insulated superconducting wires.

For both coils, a number of physical parameters have been measured accurately. Critical current for the first transposed coil was
measured at 115 amperes. For the nontransposed shaped coil, the critical current
reached 179 amperes. Current distribution,
power losses and thermal stability limits are also among the critical parameters.
For both cases, currents higher than 220
amperes are required for initiating the thermal instability.
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The laboratory prototypes are available for
demonstration and knowledge exchange.
Project partners are currently working
on the development of superconducting
transformers.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: information exchange/training.
http://cordis.europa.eu/marketplace > search > offers > 4120
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Obtaining samples from corroded metal pipes is problematic for the
researcher as it is difficult to avoid damaging the structure of the pipe.
Guidelines for a new method have been drawn up by partners in the
Collapse project, which makes the procedure simpler and helps to
preserve metal antiquities.

for these kinds of studies. The researchers have also set up a method to subdivide
the sample for analysis. This includes nondestructive analysis of corrosion products,
microstructural analysis and chemical
analysis of the metal.
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Non-destructive analysis of corroded pipes

New models of how two types of power transistors perform will result in more
efficient smart electrical circuits, making such technologies as cars and home
appliances more reliable and environmentally friendly.
Power transistors are used to control large
electrical loads and are at the heart of the
modern smart circuits used in all kinds of
equipment, from motor steering units to
stereo amplifiers. More efficient transistors
would thus contribute to the move toward
greener power supplies by using energy
sources in a more economical manner.
A power transistor is a type of tiny semiconductor valve that works behind the scenes
to ensure the correct electrical current flows
to devices. Two important power transistors on the market are known as doublediffused metal-oxide semiconductor
(DMOS) and lateral-insulated gate bipolar
transistor (LIGBT).
Due to the lack of accurate models of how
DMOSs and LIGBTs behave under different
conditions, such as temperature, high voltage
and fast switching, semiconductor manufacturers have tended to over-compensate
in their design. This over-dimensioning of
the power circuit chips to ensure a margin
of safety has resulted in a costly waste of the
materials used to make them and the energy
they consume.
Now, European researchers working on the
EU-funded Robuspic project say they have
developed the necessary models for DMOSs
and LIGBTs that will reduce such costs, and
be better for the environment. The team
believes that semiconductor and system
manufacturers can use the models to design
more efficient power transistors — and smart
circuits — for the automotive, industrial and
home appliance markets. The models will
help manufacturers reduce their costs and
could ultimately lead to the development of
new applications, says Edgard Laes, coordinator of the Robuspic project team.
‘Design and fabrication of highly reliable
and efficient smart-power circuits is one of
the most important strategic ways to reduce
drastically energy losses in power systems
by ensuring optimal energy conversion at
all times,’ Mr Laes says. ‘This is in line with
major European policies for use of clean
energies, reducing pollution and generally
building a friendly environment.’
The project, which received funding under
FP6, targeted DMOSs and LIGBTs as essential to the development of smart-power integrated circuits, which are being used more
and more for reducing energy wastage in
the consumer, industrial and automotive
markets.
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For example, modern mid-sized cars contain
about 30 electric and electronic systems with
up to 100 microprocessors and about 100
sensors. Such complex systems need a large
number of semiconductors to connect the
sensors and actuators with the microprocessors, often by using smart-power circuits.
The ‘smart’ in the circuit refers to its ability to adjust the efficient switching of power
from source to load automatically as conditions change. In extreme cases, such devices
are ready to stop the power in the case of
a short circuit. ‘Smart-power circuits and
technologies contribute in a unique way to
the realisation of the system-on-chip concept by combining digital logic with analogue signal processing and power and highvoltage switching,’ Mr Laes explains.
The Robuspic team’s main objective was to
model DMOS and LIGBT transistors accurately and enable the more efficient design of
smart-power integrated circuits. To design
the circuits, drive the electrical motors or
make the power supplies, the manufacturer
needs a model that accurately describes
the behaviour of the DMOSs or LIGBTs
throughout all variations of voltage, current,
temperature and other factors.
While previous models of DMOSs and
LIGBTs were valid at room temperature,
these were not very useful at helping manufacturers predict how the transistors work
when the temperature is raised — for example, near a car engine — or switching the
load on and off very rapidly.
Now, the Robuspic models will allow manufacturers to better predict the tolerance of
a transistor to a variety of temperature
changes. So, they do not have to overcompensate in its design to ensure operational
efficiency. ‘This modelling allows the
designer to make these motor drivers and
power supplies very efficient and thus avoid
waste of electrical energy,’ Mr Laes says. ‘An
additional goal is to make these circuits very
reliable with a long lifetime.’

mated cost savings for the participating
manufacturers of a sum of around five times
the EU funding of EUR 2.6 million for the
project, he says.
However, the biggest gain will be generated
by additional business since the designed
circuits are more competitive in cost, design
time and reliability. The cost savings plus
the added business add up to an estimated
sum 18 times the EU funding over a fouryear period. The project partners kicked
in another EUR 2.23 million in additional
funds dedicated to the project.
AMI Semiconductor, Germany-based
Bosch, Cambridge Semiconductor in
the United Kingdrom and France-based
Cadence Design System were involved in the
project, along with a number of universities.
Ecole Polytechnique Fédérale de Lausanne
created the base for the DMOS model and
the University of Cambridge formulated the
LIGBT model in close cooperation with the
industrial partners.
AMI supplies smart-power devices to automotive system companies around the world.
Bosch is the largest automotive system company in the world. Cambridge Semiconductor
is a small company fully dedicated to power
switching and control. Cadence is a large electronic design automation (EDA) supplier.
Since the project finished last year, Bosch and
AMI have started implementing the DMOS
transistor model by testing it in manufacturing
processes and will use it in the design of innovative automotive circuits. Cambridge
Semiconductor has been working on designing power supply circuits using LIGBTs.
‘Moving up the actual application of such
models requires a thorough industrialisation
process,’ Mr Laes adds. ‘It takes a lot of investment to switch over manufacturing processes,
so we want to be sure to get it right.’
Promoted through the ICT Results service.
http://cordis.europa.eu/ictresults/index.cfm/section/news/tpl/
article/BrowsingType/Features/ID/89743

See also page 39 (offer 4072)

The models also allow manufacturers to
simulate how reliable the power transistors
will be, helping to extend the working lifetime and reliability of smart-power circuits.
As a result, European integrated circuit
manufacturers will become more efficient
and competitive, he suggests.
The technical benefits resulting from the
Robuspic project will translate into an esti-
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The very model of a modern transistor
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Cooler conditions for ceramic sintering

Project partners at the Josef Stefan Institute
in Slovenia specifically chose to investigate low-temperature sintering to improve
productivity costs. Sintering is the process
whereby a powder material is heated below
its melting point until the particles adhere
to each other. Previous to this piece of
research, the mechanisms underlying this

were poorly understood and a set of basic
principles had to be applied for each specific material.
Sintering was carried out using barium
titanate (BaTiO 3) powders with lithium
oxide as a sintering aid. Microstructural
investigations revealed the presence of two
secondary liquid phases. During their investigation of this phenomenon, the scientists
discovered that there were several process
features or stages that would facilitate sintering. These included melting of one of the
reagents, structural vacancies in the matrix
and increased solubility of the matrix phase.
Results also showed that sintering aids must
be selected carefully to minimise their influence on the ceramic’s properties.

Rating field-effect transistors
at high temperatures
The electronic systems used in many industrial fields must be capable
of operating safely and efficiently at high temperatures. The ATHIS project
has studied the behaviour of field-effect transistors at such temperatures.
The metal-oxide semiconductor field-effect
transistor (Mosfet) is a device mainly used
for amplifying electronic signals. It is the
cornerstone of all integrated circuits and
can also be used in analogue circuits. A
double-diffused metal-oxide semiconductor
(DMOS) is a power Mosfet that will most
certainly be found in an audio amplifier.
The ‘metal’ mentioned in the name of these
devices has been kept for historical reasons.
In reality, the metal part has been replaced
by polycrystalline silicon.

VDMOS transistors have the advantage of a
lower on-resistance and a smaller lateral size
compared to a lateral DMOS transistor. Due to
the high breakdown voltage, this type of transistor is commonly used for power devices, for
example in automotive electronics.

The reduction of operating temperatures
coupled with an understanding of the physical and chemical mechanisms will no doubt
continue to form the basis of future work on
electro-ceramics for tuneable microwave
applications. For further information on
relevant articles and papers given at the London South Bank University, access the TUF
website at: http://ecce1.lsbu.ac.uk/research/
pem/index_files/TUF%20papers.htm
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4003

ating temperature up to 175 °C. To raise the
operating temperature to 200 °C, numerical
simulations for the basic cell of a Mosfet
indicated the required modifications.
Alteration of the cell pitch distance, reduction of the body-epitaxy junction area, high
dose implantation in the channel region and
a more efficient package resulted in successful operation at the required temperature.
Funded under the FP5 programme Growth
(Competitive and sustainable growth).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 4005

In the course of their investigation, project
partners have found many low-voltage, low
on-resistance Mosfet devices with an oper-

See also page 39 (offer 4072)
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One of the means by which advances can
be made in the electronics industry is to
reduce processing temperatures involved
with functional materials. As part of its aim,
the EU-funded ‘Tuneable filters based on
dielectric resonators’ (TUF) project worked
on developing new materials for dielectric
resonator filters which feature extremely
low dielectric loss.

Data for operating characteristic parameters
like specific on-resistance, threshold voltage
and leakage current of such semiconductor
power devices were usually available only
for temperatures below 150 °C. Nowadays,
though, in a number of high-tech industrial
fields, circuits operate in ‘hot’ environments,
with temperatures often exceeding 200 °C.
Aerospace, avionics, ship and oil extraction
industries are some examples. The ATHIS
project has conducted in-depth research on
the behaviour of commercially available vertical DMOS (VDMOS) transistors at temperatures above 150 °C.
The VDMOS transistor is a special form of
DMOS transistor with two types of doping
elements, usually phosphorus and arsenic
which are co-implanted in the drain region.
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Low-temperature sintering is a process with a huge potential for cost
reduction in electro-ceramics. A European project has put together
a set of specific aids based on the mechanism of reactive-liquid phase
sintering that can be applied to virtually any powder.

The commercial success of these results can
be transformed into a saving in energy costs
or a reduction in costs due to materials. For
example, to achieve the desired dielectric
properties, expensive palladium in electrodes
of the X7R capacitor was rendered unnecessary due to the consequent reduction of
almost 200 °C sintering temperature.
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