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Innovation is not always the invention of a brand-new or revolutionary technology. The most
efficient innovations actually stem from using existing technologies for purposes unrelated to
their original applications. This principle is referred to as ‘technology transfer’. Technology
transfer is especially effective in the space field, where technologies have to be developed to
very high standards, so that they are failure-proof, reliable and durable. This is why space
technology is not only travelling around Mars, but also orbits our daily lives – without us even
noticing.
ESA’s Technology Transfer Programme (TTP) ensures that European industry and citizens benefit
from Europe’s most advanced space technology developments.
This publication presents a selection of the latest space technology transfers assisted by ESA’s
TTP and gives an insight into the different ways space technology is supporting us today.
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Space
.Rnot only spawns the world’s most innovative and most intricate technologies, but also
the most thoroughly tested and thus the safest. Many of those technologies have found their
R
D way back to Earth – space technology touches virtually every aspect of our everyday life. From
intelligent textiles to car safety, from medical innovations to novel engineering solutions, from
gaming technology to high-tech environmental-control systems, we are surrounded by
technology that originated in the space sector and is now generating profits for businesses in a
multitude of other markets.

ESA Technology Transfer Programme
What is technology transfer?
Technology transfer is the process of taking technologies, innovative methods, knowledge or
facilities that were developed for a specific market, adapting them and using them to improve
existing processes or products in completely different market sectors.
At ESA, the focus is on adapting technologies that were developed for space programmes for
use in non-space applications. This includes not only the transfer of technologies such as
software and hardware to ‘earthly’ applications – and commercial applications of satellite
systems – but also the transfer of expertise such as certain methodologies used in the space
sector. The transfer process starts with scanning the space market for best-practice
technologies and services and matching those with the technological needs of non-space
markets. The space technologies are then marketed to the identified market sectors to improve
non-space applications and services or even to create a whole new product.
The Technology Transfer Programme Office, part of the Systems, Software and Technology
Synthesis Department in the Agency’s Directorate of Technical and Quality Management, has
overall responsibility for the technology transfer process at ESA. The technology transfer
process is carried out using a set of tools, such as the Technology Transfer Network, involving
technology brokers, national technology transfer initiatives, opportunities announced on the
Technology Forum online market place and a number of other initiatives.

created as a technology transfer tool. The website www.technology-forum.com serves as a
catalyst for space companies who want to transfer their technologies to other business areas
and for non-space companies who are looking for high-tech solutions for technological
problems they are facing. On the website, technologies from the space sector are offered to the
user community, which comes from a variety of industry sectors, in order to start the
exploitation of space technology in other industries. The Technology Forum currently features
more than 350 European space technologies and more than 450 requests from non-space
companies for technological problem solutions. It features a dozen categories of technologies,
ranging from Health and Life Sciences to Materials and Computer Science. In addition,
examples of successful technology transfers that have already been achieved by the
Technology Transfer Network are described.
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the last few years, several ESA Member States have founded and driven national
( DOver
technology transfer initiatives to foster activities in their respective national and local markets.
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Technology Transfer Network
ESA’s Technology Transfer Programme Office works with a pan-European network of specialist
technology transfer companies, which cover Europe’s largest countries. Those companies act as
technology brokers for ESA; they assess market needs in non-space sectors and match them
with existing or novel space technologies or services. In addition, the technology brokers also
support the transfer process itself.
To assist the technology transfer process further, the Technology Forum online database was

4

These technology transfer activities, funded partly by ESA and national/European funding
sources, have sparked the interest of other ESA Member States. Therefore, to consolidate
technology transfer activities, the National Technology Transfer Initiative has been created to
enable ESA Member States to kick-start their technology transfer activities by providing access
to the knowledge base of ESA, European space industry, European research institutions and the
Enterprise Europe Network (EEN). National initiatives focus on their respective countries and
facilitate transfers by matching requests for specialised technologies from the national nonspace sector with technology descriptions provided by their national space industry. The
National Technology Transfer Initiative also addresses the need for funding and other support
and may involve local companies to provide this. The technology brokers, part of the
Technology Transfer Network, are the contact point between the ESA Technology Transfer
Programme Office and the national initiatives.

Expert network
ESA has access to a broad network of technical experts in the non-space industry through the
technology brokers that form part of the Technology Transfer Network.
Space 2 Business
It is a tough challenge to move from an initial idea to developing a successful start-up
company. ESA Business Incubation supports the creation of start-up companies whose
business idea derives from space technologies or systems by supporting the incubator
companies during the early stages of their development. This support includes providing
assistance in operation and business development, giving them access to ESA expertise and a
full network of support sources, and also initial funding.

ESA Business Incubation Centres
The ESA Business Incubation Centres are located at:
• The European Space Research and Technology Centre (ESA/ESTEC) in Noordwijk, The
Netherlands
• The European Space Operations Centre (ESA/ESOC) in Darmstadt, Germany (managed
by cesah)
• The European Centre for Earth Observation (ESA/ESRIN) in Frascati, Italy (managed by
BIC Lazio)
• Oberpfaffenhofen, Germany (managed by Anwendungszentrum Oberpfaffenhofen
(AZO)
Additionally, ESA Business Incubation is linked to a network of business incubators within
Europe through the European Space Incubators Network, ESINET.
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R
ESA Business Incubation is an initiative that creates new business opportunities and jobs for D Early stage investment assistance
non-space companies and broadens the market for space technology. The Technology Transfer
I( The most difficult thing for start-up companies is making the leap from fledgling firm to fullyJ
fledged, financially-viable company, which of course requires funding. This kind of early-stage
Programme Office coordinates four business incubation centres, which offer technical H
funding is essential for success. To boost the development of newly-founded enterprises, the
expertise in several fields, as well as advice and support with business development.T
Aservices,
ESA Technology Transfer Programme Office assists young companies in acquiring early stage
The ESA Business Incubation Centres provide start-up companies with operational
N
P
and seed funding by training them for investment readiness and putting them in touch with
knowhow in a high-tech environment and easy access to ESA’s technical specialists.
The service
U
venture capitalists.
package offered includes:
R
.
• pre-seed funding and access to other sources of finance R
D
• access to engineering support from ESA experts
•
•
•
•
•

access to ESA resources such as test facilities, laboratories and workshops
‘hands-on’ assistance
business development support and advice
access to strategic partnerships and networking
office space and shared facilities

5

Contents
→ Motor industry

Airbag sensors from space technology.................................................................................................... 8
Space technology to soothe convertible ride........................................................................................ 10
Spacecraft docking technology improves quality of vehicle assembly process....................... 12

TH

)

A
N
14
Dam protection using space technology.................................................................................................
K
A
16
Electronic ‘nose’ sniffs fire hazards............................................................................................................
P
Better flood prediction using satelliteU
navigation technology........................................................ 18
Maintenance and inspection: from
.Rspace to playground................................................................. 20
R
High-resolution deformation monitoring
at lower cost................................................................... 22
D data.............................................................................................
24
Saving lives with satellite
navigation
(
I
J
TH
A
→ Health N
Removing
P biocontaminants from air using plasma............................................................................ 26
U
Athlete
R training aid......................................................................................................................................... 28
.
Space sensor improves medical analysis and environmental protection................................... 30
DR Space technology helps to break long jump world record............................................................... 32
→ Civil protection

Space technology to make life easier for diabetics............................................................................. 34

→ Mobile applications

Clever location information.......................................................................................................................... 36
Tourist information wherever you are..................................................................................................... 38
Tracking your carbon footprint.................................................................................................................... 40

→ Natural resources

Space radar to improve mine safety..........................................................................................................
Releasing pressure on water management............................................................................................
Space technology monitors mining trucks and giant excavators..................................................
Space technology helps to find natural resources...............................................................................
Better hams with space technology..........................................................................................................

TH

K

)

NA

42
44
46
48
50

→ Navigation and communication
PA

RU
.
R
D
(

Digital television using space software.................................................................................................... 52
Racing Alonso and Hamilton in real time............................................................................................... 54
Public transport on demand......................................................................................................................... 56
Saving fuel and safeguarding the environment with smart driving............................................ 58
Social networking via satellite..................................................................................................................... 60

I
J
H
AT

N

→ Security
P

D

U ‘dirty’ bombs with gamma-ray technology....................................................................... 62
RDetecting
.
R Satellite techniques to monitor offshore oil and gas fields............................................................. 64
No chance for hidden guns..........................................................................................................................
Eye-screen system displays information in front of wearer’s eyes...............................................
Satellite tracking makes transport of hazardous waste safer.........................................................
Low-cost security monitoring using satellite telecommunications..............................................
Space technology secures construction site machinery....................................................................

66
68
70
72
74

Motor industry

→ Airbag sensors from space
technology
A German company has used tactile sensor
technology developed for the robotic arms on the
International Space Station to improve passenger
safety in cars.
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The robotic arm on the International Space Station is used to
manoeuvre large construction components and modules in
space. It is remotely controlled from within the Station. To
prevent it from accidentally crashing into the Station’s outer
hull, tactile sensors were developed to sense pressure and,
like human skin, give feedback about pressure levels, for
example, to control its movement.
The sensor technology, known as ‘Kinaeasthic Textiles’ or
‘Kinotex’ for short, was developed by the Canadian Space
Agency and transferred to Earth by Tactex Controls Inc. for
applications such as touchpads and bed sensors. Automotive
and aeronautical applications are the domain of Kinotex
Sensors GmbH. The possibilities for Kinotex are vast, and
sought after. In the automotive industry, Kinotex can be
applied to advanced passenger security measures such as
occupant sensing for airbag mechanisms and crash sensing
for pedestrian safety.
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Robotic arm on the International Space Station [NASA]
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Another licensor, NITTA Corporation, develops Kinotex sensors
to safeguard elderly dementia patients via sensors under their
mattresses, so that nursing staff can be warned if patients
leave their beds, or can monitor their night-time activity.
Kinotex technology is being applied to touchpad character
recognition. According to Winfried Bindges, Managing
Director of Kinotex Sensors GmbH, the potential for
technology transfer is vast: “Space technology surely brings
an impulse for innovation to the non-space industry.”
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Kinotex technology protects pedestrians
[Kinotex Sensors GmbH]
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The superiority of this space sensor technology is valued by a
number of top motor industry players; Kinotex Sensor GmbH
is a listed supplier to Audi, BMW and Daimler. However, this is
not the only area where the Kinotex sensors can be applied:
the aeronautical industry is also interested. Kinotex Sensors
GmbH is involved in projects to improve crash safety for
helicopter crews, to develop a safety skin for robots so that
humans and robots can work together, and other projects
such as concepts for Ambient Assisted Living.

Robotic arm on the International Space
Station [NASA]
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Motor industry

→ Space technology to soothe
convertible ride
Satellite vibration-damping technology transfers to
the car industry to improve the ride of convertibles
while reducing extra weight.
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Space missions are highly complex operations, not only
So how does the satellite survive earthquake-like
vibrations,
R
because satellites and space probes are unique pieces of
the forces of supersonic shock waves
and the impulses from
D
intricate high technology but also because it is so challenging
explosive bolts? French company
I( Artec Aerospace has
J
to get them into space without damage. During launch, a
developed a vibration and
H acoustic attenuation technology
satellite is exposed to a number of extreme stresses. During
based on a dampingT
mechanism within the structures, called
A
takeoff, the enormously strong engine vibrations are
SPADD® (Smart
PAssive Damping Device). The principle of the
N
transmitted via the launch vehicle structure to the satellite,
technologyP
increase the natural damping of a structure
U isatolightweight,
which is also exposed to very high intensity sound (140 dB and
by installing
energy-dissipating device in it,
R
. modifying the structure’s
more) generated by the engines. The increasing speed of the
without
static behaviour. The
R
DSPADD damping system is so superior to traditional
of the rocket leads to aerodynamic forces, which turn into a
shockwave when the vehicle’s velocity moves from subsonic
to supersonic. When the expended rocket stages separate
from the launcher and the next stage is ignited, the satellite is
additionally exposed to impulsive forces.

dissipation devices that it is considered to be a technological
breakthrough in the investigation of vibro-acoustics. It is
employed on the Ariane 5 launcher and has been used on a
number of satellites, including various Intelsat and Inmarsat
models, Integral and Metop.

Ariane
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Space damping technology for convertibles
Artec has also developed tools for optimising the damping in
other, non-space structures. ESA’s Technology Transfer
Programme Office (TTPO) supported the transfer of this
technology to the high-end car market. TTPO’s industrial
broker and leader of TTPO’s Technology Transfer Network,
MST Aerospace GmbH, brought Artec and its SPADD
technology together with German car manufacturer
DaimlerChrysler AG at the end of 1999. The design of
convertibles is often based on sibling vehicles in the saloon or
coupé line of the manufacturer. When the roof of a saloon or
coupé design is removed, the resulting convertible lacks
structural stiffness. This leads to torsional vibrations, which
make the rear-view mirror and the steering wheel shake
violently – about 10 times worse than in a saloon of similar
design. The conventional way to correct these vibrations is to
add stiffeners to the body structure. This increases the body
shell weight so that, despite the missing roof, a convertible
typically weighs about 50 kg more than the corresponding
saloon car.
By damping a complete CLK convertible, Artec demonstrated
to DaimlerChrysler that stiffening elements with a weight of
30–40 kg could be removed by employing SPADD technology.
Successful road tests followed.

)

Since then, DaimlerChrysler and ARTEC have been working on
using the technology in specific vehicle lines and finding
suitable suppliers as further development partners. According
to the car manufacturer and ARTEC, the results of the
cooperation are very promising. SPADD has the potential for
increasing the performance of the structure, simplifying the
geometry and producing weight and cost savings.
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Mercedes CLK roadster
[Stephen Hanafin]
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Motor industry

→ Spacecraft docking technology
improves quality of vehicle
assembly process ATH )
Space-technology derived sensing innovation
synchronises parts manipulators with vehicle
assembly line.
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Vehicle assembly lines are based on moving conveyor belts
that transport the cars or vans to be assembled at a steady
but not constant speed. Workers or robots at each assembly
station along the line add components to the vehicle. This
means each part, component or module is attached to the
vehicle while it is moving. Some larger modules have to be
fitted into the vehicle in one piece: for example, the
dashboard. Devices known as manipulators – large, manually
controlled robotic parts handlers – are used to mount these
large pieces in the vehicles. As the vehicles are moving on the
conveyor belt, the manipulators need to move at exactly the
same speed – if they go just a little slower or faster than the
vehicle, they could scratch it or damage it in more serious
ways.
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ATV final approach to ISS. Artist’s
impression [ESA/D. Ducros 2007]
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The traditional methods of solving this problem are either to
mechanically place the manipulator onto the vehicle during
the assembly process, which puts unnecessary stress on the
vehicle and could even cause damage to the structure, or to
use encoders measuring the speed of the line and then
transmitting the speed data to the manipulator, which
requires a complicated and costly wiring system to connect
the two devices. MDUSpace’s automation solution enhances
the precision and quality of the assembly process, is easy to
install and reduces the costs for synchronisation considerably
by applying a space-technology derived innovation.
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[MDUSpace]

MDUSpace improves vehicle assembly using methods for
spacecraft docking
The MDUSpace automation solution provides a novel way to
synchronise the manipulators with the vehicle on the
assembly line, which is both easier and less costly than
conventional methods. The system combines a live camera
feed and software for object recognition that was derived
from spacecraft docking mechanisms, to make sure the
manipulator and the vehicle move at exactly the same speed
and are in exactly the same position. The ESA Automated
Transfer Vehicle (ATV) spacecraft, a good example of this kind
of docking mechanism and procedure, was Europe’s first
spacecraft to perform an automated docking manoeuvre with
a crewed orbital outpost – the International Space Station
(ISS). For the final approach and docking, the ATV Jules Verne
used a camera to identify light pulses reflected by a set of
special targets on the ISS. By analysing the reflected light
patterns, the control software determined precisely how far
the ATV was away from its docking port.
MDUSpace’s software translates this technique to the vehicle
assembly process. The operator of the software chooses
reference points on the vehicle that act as the targets for the
object recognition routines. The system calculates the
distance from the manipulator to the vehicle, to maintain
their relative positions. MDUSpace’s automation offers
considerable advantages compared to competitor systems – it
is easy to install, reduces the costs for synchronisation by 50%
and enhances the precision and quality of the assembly
process. The concept has proved to be convincing – a large
German car manufacturer has confirmed the use of this
technology on one of their manipulators.

)

Software user interface layout [MDUSpace]
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Civil protection

→ Dam protection using space
technology
H
Technology that was originally developed to
T
observe climate change parameters on Earth from
NA
Kand
A
space has been adapted for monitoring dams
P
U
dikes.
.R
R
D
(

Soil moisture technology is already used for Earth observation
projects such as ESA’s SMOS (Soil Moisture and Ocean Salinity)
mission, which has been designed to observe soil moisture
over Earth’s landmasses and salinity over its oceans to
improve our understanding of ocean circulation patterns. This
kind of space technology was further developed in the form
of Airborne Passive Microwave Radiometry (APMR), used to
monitor land and water surfaces from an aircraft. APMR can
produce very detailed, geo-referenced maps revealing soil
moisture variations at the surface of both dry and wet areas
and the depth of the water table down to several metres.
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Antenna Beam Footprint

H

L-Band
H
X-Band
C-Band
Related space technology: ESA’s SMOS
satellite [ESA/AOES Medialab]
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Using this technology, Dutch company Miramap can measure,
for instance, where a dam or a dike is too wet and where this
saturation might lead to dangerous instabilities in the
structure. Dam failure can be prevented by timely diagnosis
and repair. Miramap has won several contracts, among them
one with the Dutch Ministry of Traffic and Water
Management, to monitor the moisture content of Dutch
water barriers to detect dangerously weak zones. The new
Miramap technology enables government agencies to get
early access to critical information needed to stabilise the dike
system. Miramap was also asked to monitor specific dikes
along the river Danube in Bulgaria during extremely hot and
dry summer conditions.
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The Earth’s water cycle
[ESA/AOES Medialab]
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Miramap expands its services portfolio
Miramap has now expanded its unique and customised
product range to include ‘roof scans’ for mapping energy loss
from buildings, using airborne thermal-infrared surveys. This
product was introduced last winter in the city of Nijmegen, in
the Netherlands, to raise the awareness of citizens about
unnecessary heat loss from buildings. Many other
municipalities are to use the ‘roof scans’. In addition, Miramap
now performs 3D inspections using their ‘Geocopter’, an
unmanned helicopter system. This system is fully
autonomous and flexible in operation. Miramap’s client base
ranges across water management, traffic control and the
petrochemical industry, and also includes world heritage
organisations.
Miramap was founded in 2004 with support from the ESA
Business Incubation Centre at Noordwijk, in the Netherlands.

Soil moisture levels measurement with
Miramap technology [Miramap]
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Civil protection

→ Electronic ‘nose’ sniffs fire
hazards
)

H technique and data-processing
An advanced sensor
T
system – used
NA to monitor air quality inside a
AK – is now being used in an innovative
space P
station
U
fire.Rprotection
system for Stockholm’s metro.
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Mir space station
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This electronic ‘nose’ was developed for ESA in the 1990s as a
contribution to the Russian Mir programme to ensure
constant monitoring of the air inside the Mir space station.
The system was completed and operated on the 1995 and
1997 Mir missions. It proved its worth when it ‘smelled’ the
very early signs of a fire on the 1997 mission.
The electronic nose system consists of three elements: a
sensor that acts as a receptor of odours in the same way as
the cells inside a human nose, a microprocessor that
characterises the odours in a way similar to the human nose’s
olfactory bulbs, and a software processing system that works
like the human brain to interpret the odours and take proper
action. After a series of tests covering all stages of a fire, from
smouldering to open fire, engineers of EADS Rostock
System-Technik (EADS RST) used the electronic nose
technology to develop an early fire-recognition system for
industrial applications.
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Making metros safer
Together with the Swedish company Firefly, EADS RST
proposed the system for detecting fires in tunnels and
underground railway stations. After intensive testing in the
Stockholm underground, series production of the device is
now under way.
The contract with the Stockholm Underground Corporation to
equip its tunnels and stations with this novel detection
system will cover a total of 56 metro stations and
60 kilometres of tunnels.
At present, the tunnels and stations of most underground
railway infrastructures worldwide are equipped with
conventional fire recognition systems that rely on smoke
detectors. These are susceptible to disturbances caused by the
hostile environmental conditions, such as high humidity and
the presence of fine dust, to which the electronic nose is
much less susceptible.
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Stockholm’s metro: the central station
[Nenyaki]

“Technologies developed for use in space must not only be
sophisticated and proof against failure, they must also be
extremely robust to withstand the extreme conditions of the
space environment and the ferocious vibration of a spacecraft
launch. They must function in the vacuum of space and be
able to face temperatures from sizzling hot to freezing. One
can say that the extreme space environment is a driver for
innovative solutions that can then be applied elsewhere,” says
Frank M. Salzgeber, Head of ESA’s Technology Transfer
Programme Office.
“Many of the technology developments for our space
programmes have shown their worth in non-space fields by
providing novel solutions for problems on Earth. The
electronic nose that is improving safety in the Stockholm
metro system is a good example of how spin-offs from
European space technology can provide solutions for everyday
life on Earth.”

[RST Rostock System-Technik]
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Civil protection

→ Better flood prediction using
satellite navigation technology
Near-realtime measurements of water levels in
flood-endangered areas using global navigation
satellite systems.
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P and extent of floods are hard to predict, as
U
Floods are a worldwide problem and cause economic and
The occurrence
R
ecological devastation, claiming thousands of lives each year.
most. conventional measuring methods do not provide
R
Worldwide climate change and global warming are likely to
Daccurate, realtime data on the changes in water levels.
increase the number of floods considerably. German start-upI( Etamax, supported by ESA’s Technology Transfer Programme
J through its Business Incubation Centre at the Centre for
company Etamax has developed an innovative mobile floodH
T
monitoring system that uses satellite navigation to measure
Satellite Navigation Hessen (cesah), close to the European
A
the water levels of rivers in near-real time, enabling
Space Operations Centre (ESOC) in Darmstadt, Germany, has
N
P
authorities to react quickly and thus potentially
prevent
developed an innovative solution to this problem. Etamax’s
U
damage.
‘G WaLe’ system, developed together with international
R
.
consultancy and research institution DHI Wasser & Umwelt,
R
D
considerably improves flood predictions by using Global
Navigation Satellite Systems (GNSS). ‘G WaLe’ is the first
mobile water measurement system for rivers that applies
GNSS technologies to report the water level at an endangered
river zone in near-real time.
Holger Sdunnus, CEO of Etamax, was the European Satellite
Navigation Competition finalist for Germany’s region of Hesse
in 2006.

Radar image of Elbe flood (2006)

18

Etamax system in action [Etamax]
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G-WaLe: GNSS Supported Water Level Measurement System [Etamax]

Today’s fixed water-measurement stations are immobile,
expensive, need maintenance and are often limited in their
measurement range. ‘G WaLe’ offers a flexible solution for
collecting water-level measurements. It is mobile, and can
therefore be transported to even the remotest regions and be
operational at very short notice. A set of ‘G WaLe’ floaters can
be anchored in a river to provide near-realtime positioning
measurements, which can then be correlated with a fixed
reference station and passed to a user data centre. The
collected data can be used for better calibration of river
models for flood protection and to support operational forces
in the event of a crisis.

R
R.

The system can be easily dispatched by ground or air
transport to an endangered area and can use satellite
navigation services and data forwarding via GSM or satellite
communication. Potential customers include water boards,
governmental institutions, public authorities responsible for
water resources and flood management, industry in river
zones with a need to protect their installations, and insurance
companies interested in accurate damage forecasts in flooded
areas.
The ‘G WaLe’ system has demonstrated the proof-of-concept
through laboratory and real-life testing of the floaters in lakes
and rivers. The product is expected to enter the market in
2009.
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Etamax mobile floaters [Etamax]
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Civil protection

→ Maintenance and inspection:
from space to playground
Everywhere there are buildings, bridges, industrial
plants and playgrounds that need regular
maintenance and inspection. Satellite navigation
technology helps workers to carry out these tasks.
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The new, portable ‘g diag’ system is a broad solution for all
kinds of maintenance and inspection work. Inspections are
carried out using a tablet personal computer or a personal
digital assistant, a database, software and a small satellite
navigation receiver. The software monitors the position of the
personnel and workplace, provides data such as handbooks
and checklists in real time, and leads workers step-by-step
through a maintenance task.
The g-diag system, developed by German company Punchbyte,
uses Global Navigation Satellite Systems (GNSS) and the
European Geostationary Navigation Overlay Service (EGNOS)
to make maintenance work effective and equipment secure.
The Punchbyte system includes several components that
make use of satellite navigation. It finds and recognises the
equipment to be inspected or maintained. GNSS shows the
way to a workplace and to each piece of equipment. g diag
tracks and documents the date, time, duration and location of
the work; GNSS helps to record each step of an inspection.
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The satellite-navigation-based playground inspection system is demonstrated by the technical developer and founder of
Punchbyte, Patrick Kempf. [Pepperl & Fuchs/Punchbyte]

All data are delivered directly to the worker’s tablet personal
computer or personal digital assistant in real time, in
accordance with their actual position. g diag contains the ‘g
diag active equipment’ subsystem that is combined with a
small GNSS receiver and which activates an inspection when
the system being monitored exceeds a predetermined
distance from its default location.

The g diag system allows the display of inspections and their
documentation during and/or after the work, in a control
centre or at the final customer’s location, via the Internet. The
GNSS-based data can be used for mapping of previous work
in a Geographical Information System or in combination with
Google Earth.
For indoor use, the system can be combined with barcode/
data-matrix labels and radio-frequency identification (RFID).
g diag is the first maintenance system that combines GNSS
technologies with data-matrix codes and RFID to serve data
and to document both outdoor and indoor work packages in
real time.
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Typical tasks for use with g diag are checking tree or
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D

playground equipment, maintenance of road lighting, bridges
and other road traffic installations, inspection of building
parts or facility management on buildings and industrial
plants, waste management sites (sewage plants, rain storage
basins, water reservoirs), industrial sites and pipeline
networks.
Integration of the Galileo signal into g diag will noticeably
improve its accuracy and will generate new applications and
customers.

The g diag system was one of the Hessian contributions in the
European Satellite Navigation Competition in 2006. As a
result, the project joined the ESA Business Incubation
Initiative in 2007, affiliated to the Centre for Satellite
Navigation Hessen (cesah), a partner in the ESA Business
Incubation Centre, located next to the European Space
Operations Centre in Darmstadt, Germany.
g diag has been available in two prototype models for
checking playground equipment and rain storage basins since
2004 and has its first customers. Preparations for market
entry have started.

Galileo
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Civil protection

→ High-resolution deformation
monitoring at lower cost
Innovative technology derived from ESA space
radar produces unprecedented high-resolution
radar imaging at lower cost.
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Dutch company MetaSensing has developed a compact,
R
high-resolution radar-imaging sensor that can be mounted on D
small Unmanned Aerial Vehicles (UAVs) or on single-engine I(
J
aircraft. In addition to 2D and 3D mapping of an area, the
H
T
system also features deformation mapping, a technique
A
involving repeated measurements of an area over
N an
P
extended time to detect weaknesses in geological
U and
architectural structures. DeformationsR
accurate to a
.
millimetre can be measured in this
way. This type of imaging
R
Dof structures such as dams,
can be applied to the monitoring

NA

harbours, canals and buildings as well as to pollution
detection and security. Director and founder of MetaSensing,
Adriano Meta, says: “Our sensors and services allow many
mapping and monitoring applications that were not possible
or were too expensive before.”

Envisat [ESA/Denmann production]
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MetaSensing’s sensor is mounted on a
Cessna 172 for fast and low-cost
surveys [bigstockphoto.com]

Satellite radar technology on small aircraft
ESA’s ERS-1, ERS-2 and Envisat Synthetic Aperture Radar (SAR)
satellites have considerably improved the radar data acquired
from space. However, these data are of limited use for some
applications. The resolution may be too low or the time
between measurements too long. Current airborne
monitoring technologies also have drawbacks. Commonly,
they use laser measurement systems that are expensive and
difficult to operate. For example, high-resolution airborne
imaging is possible only at low speeds, which often calls for
the use of costly helicopter flights. In addition, it is not
possible to undertake high-accuracy deformation monitoring
with these systems. MetaSensing’s answer to this is a
compact, high-resolution radar-imaging sensor. The
MetaSensing system uses an innovative radar design
combined with space-derived SAR techniques. The result is a
system capable of producing very high spatial resolution radar
images at a fraction of the cost of a conventional survey.
MetaSensing is a former user of the ESA Technology Transfer
Programme Office’s Business Incubation Centre at Noordwijk,
The Netherlands, which, according to Adriano Meta, was very
important for MetaSensing: “ESA’s Business Incubation Centre
has been indispensable for manufacturing the first sensor
prototype; access to ESA resources and expertise turned out
to be of significant help.”
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Detecting and monitoring millimetre-scale deformations
Having a complete picture of deformation occurring in the
surveyed structures is extremely important. “At MetaSensing,
we are finalising and testing algorithms to detect, measure
and monitor deformation of industrial structures and
buildings with millimetre accuracy at an unprecedented
spatial resolution – of the order of decimetres – using data
acquired with the airborne MetaSensing sensor,” explains
Adriano Meta. This development was a direct consequence of
the first successful trials, which uncovered the potential of
the MetaSensing technology to produce high-resolution 2D
and 3D radar images.

2D radar images collected with the
MetaSensing sensor over a dike
structure in the south of the
Netherlands [MetaSensing]
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Civil protection

→ Saving lives with satellite
navigation data
A new system uses satellite navigation data to
guide a boat so it can rescue a crewmember who
has fallen overboard.
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Rescuing crew who have fallen overboard in bad weather is
DBest chance of survival is rescue by own crew
fraught with difficulty. Handling the boat and returning to a I( “The innovation of our system is that it sends the real-time
J position of where the casualty is in the water, not where the
position close enough to the casualty is not always easy,H
especially when operating under stressful conditions.T
fell overboard, back to the ship. This helps in locating
A theA new person
system proposes to use satellite navigation to locate
the casualty faster,” says Peter Hall, Technical Director of
N
precise position of casualties and save lives. P
Sci-Tech Systems. “A fast rescue is important, especially if the
U
Peter Hall and Christine Edwards, bothR
of British start-up
is in cold or freezing water, when survival time is
. up with a scheme to casualty
company Sci-Tech Systems, have come
short.”
R
D Satellite Systems
help save lives using Global Navigation
“There are systems which can record the GNSS position of
(GNSS). Named ‘Person Overboard’ (POB), the system provides
realtime monitoring of the casualty’s position, enabling an
immediate and more efficient local rescue. It won the Galileo
Master award, which is supported by the ESA Technology
Transfer Programme, in 2008.

Person Overboard system
[Sci-Tech Systems]
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where a person has fallen overboard. However, if you have a
cross tide of three knots, then after 15 minutes, which is the
time it might take to turn the boat around, the person can
already be 800 m down tide. So when you are back to the
recorded position, you are 800 m away from the casualty.”

Satellite helps locate person overboard
[Sci-Tech Systems]

The system consists of crew units and a ship unit. All
crewmembers wear a crew unit on their lifejacket, which
deploys and starts transmitting its position if the person falls
overboard. The ship unit receives and feeds this position into
the standard onboard navigation equipment, which then
guides the crew back to the casualty’s position.
“The moment the person falls overboard, the unit signals that
a crew member is in the water. It receives GNSS signals and
transmits its exact position back to the boat. Because it is
transmitting to the boat and the distance is not great, the
power required is considerably less than that required to send
a signal to a satellite. We should therefore be able to package
it well and get a small and easy to wear unit the size of a
mobile phone,” explains David Lewin, Business and Marketing
Manager at Sci-Tech Systems.
“The innovative industrial design of POB, which was created
by Will Bentall of London Associates, ensures that it will float
upright in rough seas, essential for good radio
communications with the ship.”
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( D The
casualty is critical, since rescue will usually be attempted in
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Saving lives with satellite data
[Sci-Tech Systems]

New system for more efficient local
rescue [Sci-Tech Systems]

bad weather conditions, possibly at night, with little or no
visual contact with the person in the water. Initially, the
system is planned to operate using GPS signals, with
improved accuracy provided by the European Geostationary
Navigation Overlay Service (EGNOS). In the future it will
operate with the Galileo satellite navigation system, in order
to take advantage of its higher accuracy.
As the POB unit will transmit the location of the person in the
water back to the ship unit on an open radio frequency, any
other boat in the area using the same equipment can
automatically pick up the signal. This is a great advantage in
some situations, for example in a fishing fleet or a sailing race,
where all boats can cooperate and look for the casualty
together.
The system is targeted at commercial fishing boats, merchant
shipping, offshore exploration (oil rigs), passenger vessels and
the leisure yachting market.
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Health

→ Removing biocontaminants from
air using plasma
Mobilising unique plasma-based bioprotection
technology to protect hospital patients, food,
pharmaceutical products and aircraft passengers
against contamination and infection risks.
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The origins of AirInSpace clean air technology date back to the
beginning of the 1990s, when a group of Russian scientists
invented a new, plasma-based technology for the biological
decontamination of air in manned spacecraft.
In 1997, the Russian Mir space station was equipped with
Plasmer reactors. They protected cosmonauts and electronic
equipment from bacteria, viruses and fungal contaminants
until 2000, when Mir ended its successful and lengthy
pioneering mission.
Plasmer technology has been used on the International Space
Station since April 2001, and it is still the only technology
capable of meeting the five key requirements for space
programmes: permanent inactivation of a broad range of
micro-organisms and their endotoxins, including viruses;
stable performance, validated by several years of successful
use; low energy requirements; no storage of active and or
harmful contaminants; and low maintenance.
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The PlasmerTM technology is a
three-stage unit that exposes
bio-pathogens to several active forces,
destroying their protective shell and
internal structure and then capturing
the remaining pieces [AirInSpace]
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ImmunairTM iso : Mobile protective environment for immuno-compromised patients
[AirInSpace]

ESA support helped AirInSpace transfer space technology to
down-to-Earth applications, focusing initially on healthcare
and transport applications.
“ESA Technology Transfer support was key to kick off the early,
defining steps of the company,” says Laurent Fullana,
AirInSpace CEO. “Light weight, robustness and energy
efficiency are key features often found with space
technologies. They have been instrumental in differentiating
ourselves in a crowded market.”
With industrial hazards and biological terrorist threats, there
is a clear need for an efficient and rapidly deployable means
of protection. Thanks to its broad spectrum of action and
flexibility in use, AirInSpace technology enables the
development of superior solutions, well adapted for
protection against the risks of microbiological air
contamination.

Today, AirInSpace’s patented HEPA MD™ technology – the
next generation of the company’s initial Plasmer platform –
equips more than 100 hospitals in France and is distributed in
more than 20 countries, with initial sales in key medical
markets such as the USA, Japan, Germany and Italy.
In addition to the hospital market, AirInSpace has developed
applications for other markets, such as air transport. On
longer flights, when cabin air is recirculated for hours,
concentrations of biocontaminants may rise to dangerous
levels and passengers are exposed to a higher risk of crossinfection. The onboard transmission of SARS in 2003 is an
alarming example. AirInSpace’s technology is now being
installed in the main cabin ventilation systems of a major
business jet manufacturer.
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Plasmair T2006TM: mobile air
bio-decontamination unit [AirInSpace]

D

Cosmonaut Nikolai Budarin is pictured
near the Potok 150MK air
decontamination equipment in the
Zvesda module of the International
Space Station. The Potok 150MK uses
the PlasmerTM technology to eliminate
airborne micro-organisms. [NASA]

The technology has been tested in world-renowned
laboratories, such as the Harvard School of Public Health, and
leading research and teaching hospitals around the world, for
its ability to filter effectively and safely and to inactivate even
the most resistant airborne micro-organisms. In 2007, the
company won the Innovation of the Year award from Siemens.
Widely utilised High-Efficiency Particulate Air (HEPA) filter
devices, both in-duct and mobile units, are able to capture
airborne particulates effectively; AirInSpace’s devices achieve
HEPA filtration but go a vital step further by inactivating the
captured organisms.

27

Health

→ Athlete training aid
Professional, amateur and casual athletes combine
space sensor technology and satellite navigation to
record their training.
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Athletes like to monitor their physical activity in real time and
to record and archive it for later analysis of progress. However,
today’s monitoring aids for athletes, even the high-end ones,
are very inaccurate and record so few parameters that both
professional and amateur athletes continue to use penciland-paper to track their training.
The trainGrid system provides the ultimate way to monitor
several body parameters while training, review them in real
time and store or readily share training sessions with partners
or coaches.
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A cyclist monitoring his speed and
physiological data. trainGrid allows the
measurement of 3D body position as
well as other important data such as
speed, jumps and flips. [iStockphoto LP]
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T-shirt with embedded wearable device

Embedded wearable device
Bluetooth connection

User’s mobile software
under Nokia S60

An e-shirt with sensors embedded within its fabric and
connected to a wearable computer measures the cardiac
parameters of athletes, their temperature, the position of
their body in three dimensions with respect to the floor, and
their geographical location using Global Navigation Satellite
Systems. This information is readily transmitted through
Bluetooth to a mobile phone that presents it to the athletes
and allows them to share it within a social network to receive
advice from a coach, doctor or team partners.
The trainGrid system employs technology used by astronauts
in space to make the system as robust and reliable as
necessary for any kind of sport and in the most extreme
environments.

Telephony
or Wireless
Network
Mobile phone
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Medical data view. The software
displays ECG data and medical
information graphically in real time.
This information is stored in the mobile
phone for future reference. [emxys NL]
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Network server software
Virtual Social
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Bluetooth connection

Nokia PC Suite plugin

Virtual Social
Member’s Computer
or virtual coach
Traingrid is used in combination with trainGrid Social Network. Users can share their
data with virtual coaches or each other, check their run path or medical information.
[emxys NL]

trainGrid’s performance makes it suitable for guaranteeing
the health of solo workers while performing hazardous tasks
in risky or remote locations; it is now under testing for this
application.
The developers of the trainGrid technology hold a patent on
the way the information is acquired, transmitted and shared
by all the members of a training community, and were hosted
and funded by the ESA Technology Transfer Programme.

The E-shirt with embedded sensors.
Emxys is using space technology for
your comfort. Emxys has used
cutting edge technology materials.
[emxys NL]
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→ Space sensor improves medical
analysis and environmental
)
protection
H
AT

N
K
Miniaturised ceramic gas sensors, originally developed for measuring
A
P
oxygen levels around space reentry vehicles, enable improved
RU
.
R
human-breath measurement, better control of heaterDcombustion
I(
(reducing pollution), and higher safety in fuel cellHJmanufacturing.
T
A
It all began in N
1993 when the Institute of Space Systems
(Institut fürP
Raumfahrtsysteme; IRS) at the University of
Miniaturised ceramic gas sensors [ESA/P. Nielsen]
Ustarted to develop special ceramic gas sensors to
Stuttgart
R
.
measure oxygen distribution in the plasma wind tunnels used
DtoRtest heatshield materials for reentry spacecraft in extreme
conditions.
“The sensors available at that time were no good for space
systems because they were big, quite heavy and used a lot of
heating power,” explains Rainer Baumann from the Technical
University of Dresden, who participated in the development
of this new and very small type of sensor. “So we had to
develop a new type of miniaturised sensor to measure reentry
conditions for spacecraft. The sensors had to be very small
and capable of measuring oxygen at high altitudes and
during reentry.”

30

Since then, this ceramic sensor has been further developed by
the Technical University of Dresden for a multitude of space
experiments, including the Russian Inflatable Reentry and
Descent Technology (IRDT) research capsule. IRDT is a system
that uses an inflatable, conical heatshield and a parachute to
return cargo from orbit to Earth.
Although the ceramic sensors were originally developed for
space, when shown to industry at a series of presentations
organised by ESA’s Technology Transfer Programme and its
technology transfer network partner, MST Aerospace GmbH,
the gas sensor technology attracted a great deal of interest
for possible use in terrestrial applications.
As a result, three IRS employees, together with the former head
of IRS, founded the company ESCUBE Space Sensor Systems
GmbH in 2000 to develop and market the sensor for use in
advanced gas analysis, both on Earth and in space.

Space sensor used in human breath measurement masks
“It is very easy to find terrestrial applications for this
miniaturised gas sensor. The sensor reacts very quickly and
this is useful in many cases where you need to measure
ambient conditions on Earth,” says Rainer Baumann.
“One application where the sensor is particularly useful is the
analysis of human breath. With this sensor we can measure
oxygen, carbon dioxide and the flow rate of human breath,
and obtain the results immediately, which is impossible with
the conventional systems.”
The very quick response time makes it possible to obtain a
highly accurate breath-by-breath analysis. As the sensor is
light and very small, it can easily be incorporated into a mask
and used, for instance, in hospitals and clinics, or by top
athletes during extreme training.
Further development could even lead to a special mask for
monitoring and evaluating the health of astronauts on space
missions.
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Space sensor incorporated into human
breath measurement mask
[ESA/P. Nielsen]

Reducing environmental pollution
Another application is the control of exhaust gases in heating
systems for home and industry. The majority of anthropogenic
pollutants originate from burning processes in automotive,
industrial and domestic applications, and the sensors can be
used to control and optimise these combustion processes.
“The sensor works well with combustible gases and can be
used to optimise the burners in industrial plants and home
heating systems. If you place the sensor in the exhaust gases
you can control the heaters in real time by using a special
algorithm and ensure that the burner operates in an optimum
way,” says Rainer Baumann.
“This system can reduce the exhaust gases that are harmful
for the environment and at the same time, by ensuring the
heating system works in an optimum way, it can also reduce
fuel consumption by about 10–15%.”

Hydrogen leakage measurement system [ESA/P. Nielsen]
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→ Space technology helps to break
long jump world record
German Wojtek Czyz, running with a prosthetic leg
improved by space technology, set a new world
long jump record at the 2008 Paralympics in
Beijing.
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In spring 2004, ESA’s Technology Transfer Programme
technology broker MST Aerospace GmbH met with Wojtek
Czyz and his trainer to screen the most crucial elements of the
prosthesis used by Czyz. Having lost part of his left leg three
years earlier in a sports accident, he uses a partial prosthetic
limb in long-jump and sprint competitions.
“The objective was to see how to improve his performance
and we found the most important problem was related to a
connection component, known as the L-bracket, between the
knee joint and the foot module,” explains Dr Werner Dupont,
Managing Director of MST Aerospace.
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Wojtek Czyz wins the Paralympic long
jump, setting a new world record by
jumping 6.50 m, in Beijing 2008 [AFP]
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The L-bracket for the long-jump
prosthesis is made from the same
carbon fibre reinforced plastics as
those used for structural elements of
the Alpha Magnetic Spectrometer
(AMS), and the L-bracket for the sprint
prosthesis is made from the same
aluminium alloy used for structural
elements of the AMS.
[ESA/ISATEC GmbH]
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Modal analysis results of the L-bracket
for sprint events [ISATEC GmbH]
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“In collaboration with the German company ISATEC we
developed a new L-bracket using materials originating from
the Alpha Magnetic Spectrometer, which will be mounted on
the International Space Station to study antimatter, matter
and ‘missing matter’ using cosmic rays.”
At the previous Paralympics Games in Athens, competing with
the space-technology prosthetic, Czyz had already won gold
in three events: 100 m sprint, 200 m sprint and long jump.
Following this success, MST and ISATEC continued
development to improve the prosthesis. In a series of
investigations undertaken by MST, including a number of
advanced calculations performed by ISATEC on the dynamic
performance of the materials, a single-part foot module made
of carbon-fibre reinforced plastic proved to be the most
promising solution for a sprint prosthesis. For the long jump,
the previous design, consisting of an L-bracket and a foot
module, was shown to be most efficient.
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CAD drawing of the long-jump
L-bracket [ISATEC GmbH]
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“We continued the development first of all for the sprint, but
also the long-jump prosthesis was improved for the 2008
Paralympics. This latest development turned out to be a great
success and helped Wojtek Czyz to improve on the world
record by an incredible 27 cm,” continues Dupont.
“The use of lighter and extremely strong space materials in
the development of new prostheses for top athletes has
proved its worth at Athens in 2004 and again at Beijing in
2008. The next step, which we are already looking into with
our partners, is to use this expertise for similar developments
of prostheses for other disabled people.”

The sprint prosthesis
[MST Aerospace GmbH]
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→ Space technology to make life
easier for diabetics
Wristwatch insulin pump uses piezoelectric
transducer technology from ESA’s Rosetta
comet-chaser.
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German student Nicole Schmiedel has come up with a design
.R
for a trendy-looking wristwatch that contains an innovative,
R
ultra-light insulin pump to help people with type-one
D
(
diabetes. The watch produces its own electricity thanks to the
I
J
use of piezoelectric technology originally developed for H
T
European satellites.
A
Inside the COR insulin wristwatch, a piezoelectric
Ntransducer
P
absorbs the energy of even the slightest movement
of the
U
wearer and converts it into electricity to
drive the insulin
R
.
pump. The transducer is based on R
those developed for space
D in micro-positioning and
programmes where they are used
vibration damping of optics carried on satellites, such as
those incorporated in the MIDAS instrument on ESA’s Rosetta
comet-chaser.
“I got the idea for the insulin pump wristwatch when I
watched a film of an eight-year old girl with diabetes using an
insulin pump and saw what she had to go through to get her
daily doses of insulin,” recalls Schmiedel, an industrial design
student at Braunschweig University of Arts in Germany.

Wristwatch with ultra-light insulin
pump [Nicole Schmiedel]
Rosetta spacecraft [ESA/AOES Medialab]
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Wristwatch with ultra-light insulin
pump and lancet with test strips
[Nicole Schmiedel]

Many diabetics who need multiple daily insulin injections to
control their blood sugar use cumbersome syringes or even
bulkier equipment, which limits their mobility. Few use
insulin pumps or other newer techniques. Schmiedel wanted
to design a system to improve the quality of life for diabetics
and allow them to lead as normal a life as possible.
Schmiedel’s design looks like a modern wristwatch but
contains a pump with sufficient insulin for two to three weeks
use by a type-one diabetic. The pump is attached to the user
via a thin tube and a needle inserted under the skin to allow
the insulin to flow into the body continuously, replacing
conventional syringe injections.
“COR looks like a watch and not a medical device,” she adds.
“When the pump is not in operation, the menu switches to
watch mode and displays the current time and date. It also
includes an alarm clock.”
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Piezoelectric transducer technology: squeezing electricity out
of a crystal
Piezoelectric transducer technology is based on a physical
phenomenon that has been known for a long time but was
only researched and developed into a useful technology for
space programmes back in the 1990s. A crystal such as quartz
changes shape when a small voltage is applied.
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On the Rosetta spacecraft, this phenomenon is used in
piezoelectric transducers for micro-adjusting the positions of
the MIDAS instrument optics, as well as for its vibration
damping.
Conversely, pressure resulting in a deformation of the crystal
produces a voltage that can be measured. Being proportional
to the deformation, it can be used to measure the amount of
pressure, or deformation. In the same way, the deformation of
the piezoelectric transducer by vibrations caused by any
movement of COR generates a voltage that can be used to
drive the insulin pump.
“The insulin pump in the COR insulin wristwatch needs around
50-100 milliwatts, which could be provided with just one
transducer. However, by using four or five transducers around
the wristband, energy generation from movement in any
direction is more efficient. It is also safer because the insulin
pump will continue to operate even if one transducer fails.”
The electricity is stored inside the wristwatch in batteries,
ready for use. This secures a stable electricity supply even
through periods of low-energy generation such as during sleep.
“I was able to design COR only because the piezoelectric
transducer technology had already been developed for space
programmes and was ready to use,” says Schmiedel. “The
next step is to find a company to produce COR and market it.”

)

Opening of the lancet
[Nicole Schmiedel]
Ultra-light insulin pump
[Stefan Linke/INVENT]
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Mobile applications

→ Clever location information
A location-based service uses satellite navigation
data to advise users what to see, which shops to
explore, where to wine and dine and which train to
take home – all as a personalised application on
their mobile telephone.
Users who find themselves in an unfamiliar location or
wanting to discover a new place in their own city might find
Mobzili to be the solution. Mobzili uses satellite navigation
data to help mobile phone users to discover places based on
their location and the time. It is a location-centric service,
which enlivens the user’s experience of their surroundings by
bringing together shopping, entertainment, culture, tourism
and public service information in a tremendously intuitive
manner.
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Mobzili: location-based services on your mobile telephone [Mobzili/Garry Knight]
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Mobzili is exploring integrating the European Geostationary
Navigation Overlay Service (EGNOS) Data Access System
(EDAS) into its design. This will enable wide-area differential
corrections of location coordinates via mobile Internet
connections.

TH

The service is equally appealing to visitors and locals, who can
explore what a city has to offer. All the content viewed by a
user within Mobzili is tightly coupled with location data,
personalisation profiles and privacy settings, which ensures
that it matches a particular user’s preferences. The users are
also able to interact with the locations and places they visit,
by posting photos, reviews and stories related to their
activities. Mobzili is a free-of-charge service for the users, who
access the local information on their handsets. The service is
available for the majority of mobile devices with Internet
connectivity. Local businesses that wish to communicate with
the consumers on the platform are also able to do so. This
service is also free-of-charge for basic usage. However, if
businesses require more comprehensive features such as
viewing statistics, or if they wish to further engage with the
user, they are charged accordingly.
Location is at the centre of Mobzili’s service, which is a
downstream application that uses Global Navigation Satellite
System (GNSS) signals, initially GPS. Mobzili also uses
terrestrial telecommunication signals to pinpoint the user’s
location when the user’s device is not equipped with a GNSS
receiver. In the future, Mobzili will work with the European
Galileo satellite navigation system, which will provide greater
accuracy.
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Mobzili interface on your mobile telephone
[Mobzili]

Mobzili interface on your mobile telephone
[Mobzili]

Being a member of the ESA Business Incubation Centre at
ESA’s Research and Technology Centre (ESTEC) in Noordwijk,
the Netherlands, Mobzili has been working with different
cities in that country. Recently, it launched the first beta
version together with its launch customer. The first feedback
from users confirms the great potential and the excellent
design of the product offering. Mobzili is planning to roll out
the product in the Netherlands during 2009 and target other
European countries by the end of 2010.
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→ Tourist information wherever
you are
Novel mobile telephone application uses satellite
navigation data to access information
on automatically recognised buildings and scenery.
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Tourists might like instant access to information on the
R
buildings and scenery they see on their travels. A novel mobile D
phone programme, able to provide information on what the I(
J
users see, when they see it, was a regional winner in theH
Tby
European Satellite Navigation Competition, sponsored
A
ESA’s Technology Transfer Programme.
N
P
This novel use of satellite technology, created
by Ernst Pechtl
Umodern
and Hans Geiger, combines three of today’s
R
.
technologies: satellite navigation R
localisation services,
Drelevant Internet
advanced object recognition and
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information retrieval.

eye-Phone
[SUPERWISE Technologies AG]
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eye-Phone: automated recognition and information retrieval
How does it work? If the user sees something interesting
while out walking for instance, they take a photograph with
their mobile phone, select the item of interest with the cursor
and – in real time – information on the selected object is sent
to the phone.
“It could be a building, a mountain, a tree, plant or a special
event such as a local festival,” explains Pechtl. “The amount of
information you receive depends on you. If you want to know
more, you just click the ‘more’ button and you trigger a more
detailed search corresponding to your profile of interests.
Applications include tourism, education, remote healthcare,
security, science and many others.”
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eye-Phone on cellular phones
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U
“The eye-Phone is a good illustration of the
potential of
Rpositioning
.
satellite navigation systems when their
R
information is combined withD
other communication and
information technology. With
I( the improved accuracy of the
J
European Galileo satellite
system in comparison
Hthenavigation
T
with existing systems,
prospects will be amazing,” says
A Head of ESA’s Technology Transfer
Frank M. Salzgeber,
N
POffice. “Galileo can create new businesses in
Programme
U
Europe
.R and strengthen Europe’s competitiveness in space
spin-offs.”
R
D

Concept proved – prototype on the way
SuperWise Technologies plans to team up with mobile phone
operators, who would provide eye-Phone functionality as an
additional service for a subscription fee. The system will be
partly located on the phone and partly in a central processing
system consisting of cooperating image archives.
“The Apollo software is basically ready, and there is already
one camera available with what we need: a navigation
receiver, an angle-sensor and onboard processing power. All
we have to do is to integrate our system with the camera;
that is, load our software on the camera chip, to have a
prototype ready and working.”

)

The system has been developed using Apollo technology, an
innovative artificial intelligence system. The Apollo software
can perform object recognition within images – a very tricky
task. It is self-training and after a short and very simple
training session it can identify any object, regardless of the
angle from which it is viewed, the lighting conditions or
quality of the image. To support object recognition, it uses
satellite navigation positioning information. Once the object
in the picture is recognised, the system can then interface
with any database on the Internet to select user-specified
information on the object.

eye-Phone with Apollo Technology [SUPERWISE Technologies AG]

Navigation by satellite
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→ Tracking your carbon footprint
Using satellite navigation data to calculate the
transport carbon footprint of individuals.
Concerned about global warming, many people are now
looking for ways to reduce their generation of carbon dioxide.
One option is to use public transport and limit journeys by car
and plane. However, although this can significantly reduce
each person’s carbon footprint, the benefits have been
difficult to measure – until now.
Carbon Diem, a mobile phone application developed by
ESA-supported start-up company Carbon Hero, is the first
automated carbon calculator. In fact, the National Science
Museum in London described it as “the first Carbon Footprint
Computer” for an exhibition on innovation in emissions
measurement. “With Carbon Diem, calculating your carbon
footprint is easy,” explains CEO Andreas Zachariah, a graduate
student from the Royal College of Art in London and inventor
of Carbon Diem.
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This easy-to-use mobile system uses satellite navigation data
to calculate the environmental impact of travel. With its
specialist database and algorithm, it can determine the mode
of transport and its environmental impact with almost no
user input. It determines the carbon footprint of travellers
using different modes of transport by using satellite
navigation data to measure the distance travelled, identify
the type of transport being used and calculate the amount of
carbon dioxide released into the atmosphere by the journey.
“Once Galileo, the European navigation satellite system,
becomes fully operational, its increased accuracy will assist
Carbon Diem to measure journeys and then determine their
carbon footprint,” says Zachariah. Galileo, a joint initiative of
the European Commission and ESA, will provide a highly
accurate, guaranteed global positioning service under civil
control. The system will deliver real-time positioning with a
precision of better than a metre, a feat unprecedented for a
public system.
“We have designed a highly scalable, internationally
replicable software solution using mobile phones and
Geographical Information Systems to have the greatest
potential reach,” said CIO Nick Burch, co-inventor, chief
software developer and architect of Carbon Diem.
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Galileo satellites

Calculating journeys in carbon terms
With Carbon Diem, to see the effect a journey is having on the
environment you just need to look at your mobile phone. “The
feedback loop is almost immediate,” says Zachariah. It is also
educational in that, by giving an idea of the environmental
impact of different types of transport – whether by train,
plane, bicycle or on foot – it allows users to compare one kind
of travel with another easily and calculate the environmental
benefits daily, weekly and monthly.
“If you go on a diet, you want to see if all that effort has made
a difference, so you weigh yourself. The beauty of our system
is that it’s easy; you have a ‘weighing scale’ on you all the
time, giving you your carbon footprint. When you make the
effort to walk instead of taking the car, you can immediately
see the result, so it feels more worthwhile doing it and you
are more likely to stick with it,” says Zachariah.

TH

Tests show high reliability
The Carbon Diem system was tested over the course of 2008,
using algorithms that predict which means of transport a
user is taking – and very successfully. Carbon Diem could
detect when people were using planes or trains with close to
100% certainty, and it distinguished with about 70% certainty
when people were travelling by bus.
Sustainability is an important issue for governments,
consumers, businesses and employees. Companies now want
to show the efforts they are making to reduce their carbon
footprint and, in some countries, they have to. In 2008, the UK
passed the Climate Change Act, which means that the 6000
largest organisations in Britain will have to report their
emissions to the UK authorities by April 2010. Carbon Diem
offers an easy and efficient solution to convince authorities
and consumers at the same time: “Companies that use
Carbon Diem could present not only carbon emissions from
heating and electricity in their annual report but, with the
help of Carbon Diem, also emissions from business travel.
Legislation to report emissions is accelerating as more nations
join the EU in leading the climate change fight, recognising
the dangers of inaction,” says Zachariah.
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Tracking your carbon footprint
[Carbon Diem]

Tracking your carbon footprint
[Carbon Diem]

Carbon Diem is being selectively tested by two multi-national
corporations with more than 650 000 employees and global
brand recognition. Carbon Diem’s commercial launch is
scheduled for late 2009 or early 2010.
Carbon Diem was a 2007 Galileo Masters regional winner,
2007 BSI Sustainability Award winner, 2008 Oxygen Awards
finalist and 2009 NAVTEQ LBS Global Challenge runner-up. It
also appeared on the 2009 Nokia Calling All Innovator judges
shortlist and the company was named as a 2009 Gartner
Research ‘Cool Vendor’.
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→ Space radar to improve
mine safety
Advanced ground-penetrating radar, originally
NA
developed to investigate the soil structure of the
K
A
Moon and planets on ESA planetary missions, is
P
U
being used in Canadian mines to spot hidden
.R
R
D
cracks and weaknesses in mine roofs.
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Using space technology developed by ESA for the
N
ground-penetrating radar GINGER (GuidanceP
and
U
Into-the-Ground Exploration Radar) that
will be mounted on a
R
.
Moon or Mars rover to investigateR
those bodies’ soil structure,
Dhas designed and developed
the German–Swiss company RST
two radars to detect invisible separations in the roofs and
walls of mines: the Crack Identification System (CRIS) for hard
rock mines and the Potash Roof Inspection System (PRIS) for
potash mines.
ESA’s Technology Transfer Programme Office helped to fund
the adaptation of the space radar technology and thus
facilitated the transfer.

High altitude image of a potash mine in Southern Saskatchewan
[Andre Nantel/Dreamstime.com]
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Loading machine attached to heading
machine [Olesiaru/Dreamstime.com]

“CRIS and PRIS are based directly on the GINGER radar
technology, which we started to develop with ESA in 1994.
We have changed the operating frequencies to target what
we are searching for in mine drifts, that is cracks and
structural weakness,” explains Yvonne Krellmann, RST Project
Manager.
“During test campaigns with our two radars – CRIS and PRIS –
in Canada, we have verified that this technology is very
successful at spotting horizontal cracks in the roofs of mine
drifts; cracks which are difficult to identify with the human
eye and which, in time, could cause a roof to fall.”

Spotting weaknesses in mine roofs
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Ground-penetrating radars
and GINGER
I
J radar works in the same way
In principle, ground-penetrating
H
that conventional T
Aradar detects aircraft: it sends out a pulse
of radio waves
and receives the reflected energy. The radio
N
waves areP
at any boundary where the dielectric
U reflected
properties
of the materials change. For ground-penetrating
R
. used in mineshafts, this occurs when the waves meet a
Rradar

D separation in material or a clay seam in a wall or roof, which

[Giorgio Monteforti]

reduces its strength. To calculate the exact distance or depth
to the detected boundary, the travel time of the waves is
measured.
GINGER uses two frequencies to cover two independent
functions. Firstly, it acts as the ‘eye’ of a planetary rover, as it
makes the surface in front of the rover visible through
medium-resolution imaging and helps to steer the rover. At
the same time, it not only maps but also penetrates the
surfaces it drives over, exploring the structure of the layers
beneath.

)A radar system based on this ‘stepped frequency radar

technology’, the CRIS ground-penetrating radar was
developed to identify cracks in hard rock environments. It was
successfully tested in several mines in Ontario, Canada, as
well as in several potash mines. These mines are especially
vulnerable to cracks, as they are located about a kilometre
under ground. The immense pressure of the rock’s weight
combined with certain properties of salt incorporated in the
rock can cause mine roofs to deform and consequently to
crack. This technology was developed further and resulted in
PRIS II, a stepped frequency radar device which can be
mounted on a jeep or a mining machine and is operated by
slowly driving through mine shafts, thus reducing inspection
time.
Efforts to improve mine safety could, in the near future,
include equipping mining machines with ground-penetrating
radars, which are faster and more efficient at detecting
weakness in mineshafts than visual inspection.
This technology can be transferred to many other
applications. ESA’s Technology Transfer Programme Office has
received several requests, the most promising of which came
from a German–Swiss inspection firm that is interested in
transferring the technology to the street and tunnel
maintenance business. Bearing in mind that Switzerland
alone has 1600 km of tunnels, with 500 km more under
construction, this sector represents a considerable market to
explore.
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→ Releasing pressure on water
management
An innovative remote-sensing solution for inland
water observation using satellite navigation
signals.
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“As demand for freshwater soars, planetary supplies are
.R
becoming unpredictable. Technology could avert a global
R
water crisis.”
D
(
Peter Rogers, Scientific American
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Water management challenges
A
Growing populations consume ever more waterN
as their
P
quality of life improves. One person consumes
1000 cubic
Ufood preparation.
metres per year for drinking, hygiene and
R
.
The effects of climate change are expected
R to cause an
increasing number of droughts.D
These developments threaten
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global water resources and call for diligent and efficient water
management.
Studies estimate that an investment of US$25 000 billion will
be necessary to counteract water scarcity by keeping up and
improving the water infrastructure. Dutch company
Star2Earth has developed a novel technology that will
revolutionise the way water resources are managed.
The OceanPal [Star2Earth/Starlab]

The OceanPal [Star2Earth/Starlab]
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Oceanpal, a smart remote sensor
Star2Earth developed Oceanpal, an innovative remote sensor
that provides a highly accurate, easy and cost-efficient way of
monitoring water levels for inland water resources without
actually touching the water.
A common system used for measuring water content, for
instance in the reservoirs behind dams, is to use ‘water
bubblers’, a water-bound system that works out the amount
of water available in such a reservoir using the water pressure.
This system has the disadvantage of being complicated to
calibrate and needing frequent, tedious maintenance by, for
example, divers. When the Catalan Water Authority (ACA) was
looking for a more efficient alternative to monitor their water
reservoir at LaBaells in the Pyrenees, Star2Earth’s Oceanpal
provided the perfect solution.

GPS satellite

OceanPal

Direct Signal
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Exact remote water level measurement using satellite
navigation signals
Oceanpal is installed on top of the cabin on the dam of the
LaBaells Reservoir. The concept of using navigation satellites
from GPS and the coming Galileo system provides a key
advantage for Oceanpal compared to other remote sensors
such as echo sounders or radars. While these instruments
point down to emit and receive signals along a vertical path,
Oceanpal receives GPS and Galileo signals that reflect from
the water surface at various angles, thus being unobstructed
by the curved shape of the dam. Oceanpal is improving the
efficiency of water management.
In another project, Oceanpal will assist Chilean energy
company Endesa in producing electricity from its hydroelectric
plants based around the Lago Laja in Chile. Installed in an
extremely remote area in the Andes Mountains, Oceanpal will
retrieve satellite navigation data about the lake’s water level
and thus water quantity, a crucial piece of information for
Endesa to optimise energy production.
Star2Earth’s success with both regional water boards and
international energy corporations shows the opportunity and
relevance that technology development offers for a solution
to environmental and energy needs.
Many more applications for Oceanpal’s concept of using
satellite navigation system-derived signals, which cover most
of Earth’s surface, are in the pipeline. For example,
applications in sea state and soil moisture monitoring are
being tested on the pier at Scheveningen in the Netherlands.

)

The OceanPal [Star2Earth/Starlab]

The OceanPal principle [Star2Earth/Starlab]
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→ Space technology monitors mining
trucks and giant excavators
Satellite telecommunications supports remote
monitoring of mining machinery.
Spin-offs from space programmes are being used in a new
system for remote monitoring of heavy-duty machinery
operating at excavation and mining sites worldwide.
Cross-fertilisation at one of ESA’s Business Incubation Centres
pulled four transfers of space technologies together in a
system providing faster response to failures, which can result
in higher productivity and increased safety.
Mining is often done at remote sites, which make it difficult
to follow from a company’s head office or a central control
base. At the same time, any problems with the very large and
expensive trucks and excavators need to be resolved quickly
to minimise production downtime. This calls for reliable
communication facilities.
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Dutch start-up company EstrellaSat, hosted
and nurtured at
.R in Noordwijk, the
ESA’s Business Incubation Centre at ESTEC
R
Netherlands, has come up withD
a turnkey system based on a
(
number of space-derived technologies
to let specialists at a
I
J
central control base monitor
machinery
and the people
Hat all the company’s
T
operating it in real-time
different
A
excavation sites.
N
“Our goal isP
to increase the productive availability of the
U mining
ultra-heavy
trucks, giant excavators and massive
R
.
earthmovers
that extract and transport mineral ore from
R
Dopen cast mines to processing facilities in some of the most
remote regions of the planet,” says Jean S. Verhardt, inventor
of the system and manager of EstrellaSat B.V.

Thuraya-2
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Cross-fertilisation of several spin-offs
In addition to his own satellite modem, a spin-off to ground
from deep-space communication systems, Verhardt has
advanced his system by incorporating space technology
transfers from other start-up companies housed in the ESA
Business Incubation Centre at ESTEC.
The company EATOPS, which specialises in providing advanced
tools and systems to monitor remote gas and oil offshore
installations, has contributed to EstrellaSat’s service with its
RIVOPS product, an advanced graphical user interface system
that provides an intelligent and easy-to-use overview of a
large number of monitored parameters. The technology was
originally developed to monitor and control spacecraft. (See
‘Satellite techniques to monitor offshore oil and gas fields’, on
page 64.)
The company emxys, which specialises in the development
and commercialisation of intelligent textile-based products
for health monitoring of athletes, has provided their trainGrid
technology, an intelligent shirt with instruments to record the
wearer’s health status, to EstrellaSat for monitoring the
people operating the heavy machinery, thus improving safety.
The technology was originally developed to monitor the
physical condition of astronauts on the International Space
Station. (See ‘Athlete training aid’, on page 28.)
The bliin company has developed a mobile and online social
network for users to share location-based content. Their
technology adds mobile handheld location devices to the
EstrellaSat system. (See ‘Social networking via satellite’, on
page 60.)
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EstrellaSat visual interface [EstrellaSat B.V.]

Space communication technology provides reliable links to
remote locations
Verhardt has created a special mobile data platform
(EstrellaSat Mobile Data Platform: EMDP) based on
technology originally developed to overcome errors and losses
in communication with distant spacecraft.
“Onboard each vehicle, a central computer collects and
analyses data from up to 300 sensors placed on the machine
and driver. A broadband mobile satellite link polls thousands
of machines, scattered over an entire continent, and checks if
each unit is working properly. If a sensor records an abnormal
situation, it raises a warning at the control base,” explains
Verhardt.
“Once the operator at the control base receives the flashing
warning on his screen, he can bring up a helicopter-view of
the site and see the exact locations of all units. He also has
access to a 3D transparent and intuitive view of the vehicle,
which can be shared with engineers at the base, at the actual
excavation site and technicians from the company’s support
team. All experts are connected from everywhere to solve the
problem as fast as possible and to keep the vehicle in
operation with minimum interruption.”
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ESA expertise supports spin-offs at ESTEC Business Incubation
Centre
The ESA Technology Transfer Programme and its Business
Incubation Centres support start-up companies that have
specific business ideas and would like to apply space
technology to other products on Earth. EstrellaSat has pulled
together a number of different space spin-offs, showing the
advantage of having different entrepreneurs under the same
roof at the ESTEC Business Incubation Centre. “Being close to
the expertise and support from ESA engineers has helped the
development of the EstrellaSat system into a complete
turnkey solution,” stresses Verhardt. The live testing of EMDP
and designing the space link was carried out with the help
and technical assistance of the ESTEC Telecommunications
Laboratory.
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→ Space technology helps to find
natural resources
Using technology from ESA’s gravity mission
studies, a novel gradiometer is being developed
to help oil and gas companies find the most
appropriate locations to drill wells.
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A gravity gradiometer measures variations in Earth’s gravity
or, in technical terms, the ‘differential acceleration’. These
variations help to measure the density of the subsurface,
providing information about Earth’s geology. From data
acquired using a gradiometer, an image of the subsurface
geology can be derived. This image provides information that
can help oil and gas companies selecting sites to drill wells or
planning further exploration.
The technology behind the gravity gradiometer was originally
developed as one of two candidate techniques for measuring
gravity on ESA’s ‘Gravity-field and steady state Ocean
Circulation Explorer’ (GOCE) mission, which was launched on
17 March 2009. Funded by ESA, the basic technology
development for the Superconducting Gravity Gradiometer
(SGG) began in 1993. Eventually, ESA selected the other
candidate, an electrostatic gravity gradiometer, for GOCE.
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Gravity gradiometer to be mounted on aircraft for fast surveys [ARKeX]
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Using a space-derived instrument to detect Earth’s mineral
resources
British geophysical imaging company ARKeX further
developed the space-derived SGG technology for use in the oil
and gas industry.
The ARKeX gravity gradiometer offers other major advantages
for the oil and gas industry. Seismic surveys are the prevalent
method for finding new gas or oil deposits and often use
explosives to produce pressure waves. In contrast, gravity
gradiometry is a non-invasive technique that can be used in
environmentally sensitive areas without causing disruption.
The instrument is mounted on a light aircraft and a survey
grid is flown over an area to record the different signals from
the ground below. As a large area can be covered quickly from
the air, a gradiometric survey is 10 times cheaper than a
traditional seismic survey.

Business success from an ESA technology spin-off
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)In June 2008, ARKeX announced that it had raised $30 million
in venture funding. The company announced that part of this
money would be used to accelerate production of its
Exploration Gravity Gradiometer.
Evolved from space technology and reengineered for
terrestrial applications, ARKeX’s Exploration Gravity
Gradiometer is designed to achieve a sensitivity that is an
order of magnitude better than current systems.
This extra sensitivity is achieved through the use of
superconductivity. The gradiometer is cooled to –269°C with
liquid helium to take advantage of the properties of
superconductors, namely zero electrical resistance and the
exclusion of the interior magnetic field. This enables accurate
measurement of very tiny signals and therefore produces a
higher-resolution image.
The gradiometer will enable the survey of a wider range of
surfaces in greater detail, and the extra sensitivity will enable
the detection of smaller density contrasts.
Following successful early trials, ARKeX has an aircraft under
contract and is starting trials of the full system. Once
operational, the Exploration Gravity Gradiometer could be of
tremendous benefit to the oil and gas industries. Other
potential applications include the defence sector,
environmental surveying and, eventually, a return to the
space programme.

Superconducting gravity
gradiometer [ARKeX]
GOCE [ESA/AOES Medialab]
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→ Better hams with space
technology
Space technology is now being used to help
Spanish ham experts ensure that hams awarded
the highly prized ‘Jamón’ label are worthy of the
name.
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Technology used to measure the liquid shift that occurs in an ( D
I
astronaut’s body in microgravity has been developed to J
measure the water retention in cured hams. ‘Jamón’, T
theH
world-famous Spanish cured ham, is the pride of aA
culinary
N
nation. As such, it is subject to rigorous quality
control. Highly
P
U
experienced experts can determine by a mere
look, touch and
R desired label.
smell whether a cured ham deserves.the
R
However, the main criterion forD
a ‘Jamón’ is the amount of
water in the meat. This is very hard to determine with the
unaided eye, which makes it a difficult job even for the most
experienced inspector.

Space technology measures water in
ham [Esteban Espuña]
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Space technology a Spanish ham factory
[Esteban Espuña]

Astronaut’s physical monitoring technology detects
low-quality hams
To solve this problem, ESA supported a Spanish ham producer
in adapting technology that was originally developed for
space by Spanish engineering company NTE. The technology
was designed to monitor the fluid shift that occurs in an
astronaut’s body during spaceflight.
Working within ESA’s Technology Research Programme, NTE
created a system to perform spectroscopy of electrical
impedance for medical purposes. The instrument minutely
measures the upward drift of body liquids experienced by
astronauts in microgravity by applying a low electrical current
to the astronaut’s body and analysing its exit. This technology
has now been redeveloped and tailored to measure the water
retention level in the Spanish hams.
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Space technology measures water in
ham [Esteban Espuña]
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What makes a ‘Jamón’ a Jamón?
To be labelled ‘cured’, a ham has to meet specific criteria for
water retention after several months of curing. The hams can
neither be too dry nor too ‘wet’ as this would diminish the
quality. To make sure that a cured ham is really a ‘Jamón’, the
‘PSE’ (pale, soft and exudative) hams need to be weeded out
before they reach the market and dilute the brand quality of
the Spanish ham.
Space-derived technology improves efficiency and profit
A detection tool to measure the level of water retention in the
hams is now integrated into the production line of the
Spanish ham producer. Hams that do not comply with the
specified quality parameters are automatically removed from
the line and can then be used to produce boiled hams. By
improving the speed and efficiency of detecting hams that do
not meet the high quality standards, the brand name is
strengthened and the client receives a better quality product
at a lower price. By applying this space-derived technology to
ham production, the producer has increased its profits at a
rate of 3% a year and is helping to guarantee the excellence of
‘Jamón’.
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→ Digital television using space
software
Software developed for ESA scientific missions
facilitates analogue to digital conversion for UK TV
broadcasting stations.
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It is hard to do things by remote control. Take flying a model
R
aircraft, for example. It may not be that far away, but it is
D
(
really difficult to get it to do what is required. So imagine how
I
J
hard it is to control a spacecraft that is thousands of H
T
kilometres away. It is tough enough to get it to the right
A
location but that is just the start. Once there, equipment
on
Nand carrying
P
board has to be put to work taking photographs
out scientific experiments.
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.
DR

Cryosat
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Missions controlled
British company SciSys has provided the sophisticated
software needed to operate a number of ESA missions –
software for mission controllers on the ground and also for
use on the spacecraft themselves. “Space projects are among
the most challenging in our software industry. They push us
to develop new ideas and find new ways of working,”
explains Chris Lee, Sales and Marketing Manager at SciSys.
“They create skills we can apply to other problems, and help
keep us ahead of the competition.” The company has worked
on ESA space science missions such as Mars Express and the
Cassini-Huygens mission to Saturn, Earth observation
missions such as ADM-Aeolus and CryoSat, and the
navigation programme Galileo.
Huygens

JI

K
A
P
U
.R
R
(D

TH
A
N
P
U

TH

NA

Ready to grow
Spacecraft are not the only things that are difficult to control.
Founded in 1980 around a team of consultants based at the
European Space Operations Centre (ESOC), SciSys soon
explored transferring their space-based technology to
challenges on the ground. The company developed its
software monitoring and control packages further to manage
equally complex multimillion-euro terrestrial installations,
including, for instance, the conversion of UK television
broadcasting stations from analogue to digital production
techniques, where SciSys software is at the heart of the
network. The control software toolsets developed in support
of satellite systems also feature in media management
products at the BBC. More recently, the embedded software
developed for spacecraft has been deployed in a series of
unmanned vehicle testbeds. They are expected to herald a
significant expansion of the burgeoning robotics sector.
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Rosetta swings by Mars

“Space funding for our technology has been crucial for our
non-space developments. In particular, it allowed us to
develop a capability that showcased innovative thinking
backed by use in a challenging software domain,” states Lee.
“The role of ESA is equally important. Our non-space
customers know that we have secured our work in an
internationally competitive marketplace and delivered to an
‘expert’ customer. It’s hard to take such steps as a small
company but, without them, customers such as the BBC are
simply not convinced. There is no doubt that without the
support of ESA we would not have succeeded.”
The innovative capability of transferring its technology
developments to non-space markets led SciSys to diversify its
business, addressing areas such as the environment, media,
defence and transport. Today, over 60% of its turnover is
derived from non-space programme successes.
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→ Racing Alonso and Hamilton
in real time
New space technology-based game system allows
users to race the world’s best drivers from
the comfort of their living room.
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German–Dutch company iOpener has developed a technology
R
to map real-world competitions such as Formula One onto an D
artificial world, allowing even couch potatoes to compete – I(
J
virtually – with Alonso and Hamilton in the real race and
in
H
T
real time. “Our product enables gamers to race liveA
against
N to enjoy
professionals – they don’t have to be a ‘Schumacher’
it,” says Andy Lürling, CEO and co-founderU
ofP
iOpener, “it is a
totally immersive experience.”
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German/Dutch company iOpener has
developed a technology to map
real-world competitions such as
Formula 1 to an artificial world, allowing
gamers to participate in the race,
virtually and in real time [iOpener]
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Satellite navigation technology for games
iOpener’s product is based on satellite navigation technology
innovations from ESA, which, when combined with efficient
transmission of telemetry data from a number of moving
objects, allows the objects to be mapped into a game’s virtual
world. The initial focus is on motor sports games, but the
technology can be used for more than 10 different game
genres for console and PC games. The iOpener product was
chosen as the 2006 Dutch Winner of the European Satellite
Navigation Competition and consequently was selected to
participate in ESA’s Business Incubation initiative. The ESA
Business Incubation Centre at ESTEC in Noordwijk, the
Netherlands, not only provided iOpener with initial funding to
take their idea from concept to business, but also critical
assets such as access to engineering support from ESA
experts and other ESA resources.
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virtual world, by using its patented
technology [iOpener]
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iOpener receives breakthrough funding of €4.1 million to kickstart business
The success story of iOpener reached another peak in 2007,
when they were invited to present their business case to the
venture capital community at ESA’s Investment Forum and as
a result were granted €4.1 million by German investor Triangle
to start up commercial operations. “This investment is not
only a big success for iOpener and their innovative gaming
concept, but also an affirmation of our concept at the ESA
Business Incubation Centre,” says Frank M. Salzgeber, Head of
ESA’s Technology Transfer Programme Office, which manages
the European space incubation centres located in the
Netherlands, Germany and Italy. “We at ESA’s Technology
Transfer Programme Office want to continue to offer our
expertise and support to start-ups that are using space
technology and space systems, to facilitate their market entry,
as we did for iOpener.”
iOpener is now based in Aachen (Germany) and Delft (the
Netherlands) to leverage the expertise found at the worldclass technical universities in both locations. The truly
European team, composed of Dutch, French, English and
German nationals, is growing steadily. iOpener has developed
the proof-of-concept and is preparing the market introduction
after intensive research into both the gaming and racing
industries. iOpener licenses its patented technology to the
gaming industry.

)
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→ Public transport on demand
Improving public transport for inhabitants of rural
areas using space technology.

TH

Many rural areas in Europe are sparsely populated and
therefore face a serious problem: lack of public transport
connections. Although the need for public transport is
undeniable, allocating buses on scheduled routes and times is
not financially justified.
ESA’s Belgian national technology transfer partner, Creaction,
has managed a Canadian–Belgian transfer of space
technology to solve this problem by creating the SatelBus
satellite-based, on-demand bus services project.
Until now, bus passengers in rural areas have had to notify
the bus driver a day in advance, so that he could map out the
optimum route to pick up all his clients; late changes could
not be accommodated in the schedule.
Using ESA’s Artemis satellite, SatelBus pioneered the ‘bus on
demand’ service. Bus passengers can place a request with a
call centre and be included in the bus route almost
immediately. Software processes all changes every five
minutes and sends a new bus route directly to the driver,
while he is on the road.
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Artemis under test in ESA
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The SatelBus demonstration phase was partly funded by ESA.
It united a satellite space segment, operated by Vitrociset EPB
and satellite communication terminals provided by EMS
Satcom Inc., as well as hub equipment to be installed at the
ESA ground station at Redu, in Belgium.
The system uses dedicated bandwidth on Artemis, which can
be used for two-way communication: the passenger sends a
message saying when a bus connection is needed, the
message is transmitted via the ground station in Belgium to
Artemis, and from there to the message-processing centre in
Ottawa, Canada, where the request is handled and included
in a new virtual bus route. This updated itinerary arrives at
the driver’s terminal in a matter of minutes, so he can reroute
and pick up his new customer.
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The system was successful in tests in Belgium and France in
2006, when two SatelBus-equipped buses serviced rural areas
for six months. The technology, developed by the partners
under an ESA contract, has several advantages compared with
existing systems. SatelBus works without employing roaming
point-to-network communications and has a high standard of
safety, as it works using an exclusive connection on Artemis.
Since the system provides vehicles with a mapping function and
a two-way messaging service between the bus and a call centre,
passengers can call the bus from any location at any time.

Satellite-based, on-demand bus services
[Satelbus]

This bus-on-demand service is not only interesting for rural
areas in Europe, but could tap into transport needs in sparsely
populated areas all over the world. System demonstrations
have already been held in Algeria, Senegal, Benin and Iraq. The
ESA Technology Transfer Programme Office and Creaction are
currently supporting options and opportunities to
commercialise this promising system.
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→ Saving fuel and safeguarding
the environment with smart
)
driving
H
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A new system is using satellite navigation data to
A
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help car drivers develop smart, smooth and safe
.R
R
driving techniques that can help reduce fuel
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consumption by 15–25%, as well as contribute toJ
H
environmental protection.
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Many modern vehicles are designed to combine high
performance and low fuel consumption. However, a
fuel-saving car design can be compromised by driver
behaviours that can make fuel consumption of even the
greenest car soar, such as repeated rapid acceleration and
abrupt braking.
Two inventors, Alex Ackerman from Sweden and Yossef Shiri
from Israel, have come up with an intelligent system named
GreenDrive that combines information on where a vehicle is
located, what the road conditions are and the type of car
being used to calculate and advise the driver on the most
economical driving style to use, when to accelerate, when to
brake, and when to keep the speed constant.

.
R
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Galileo satellites
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“Our system reduces the fuel consumption of a vehicle in a
very intuitive way for the driver. It can run on a mobile phone
or a personal navigation device and takes the environment
into account when advising the driver on the most
economical speed and acceleration,” explains Yossi Shiri,
Road-Guard co-founder and Vice President for Business
Development.
The GreenDrive system uses positioning information from
satellite navigation systems, at the moment from GPS but in
the future it may use the Galileo system to take advantage of
the higher accuracy.
With satellite navigation data, the system knows the exact
location, speed and acceleration of the vehicle. Digital maps
are used to provide information on road properties, elevation,
traffic signs, speed limits and other elements that can affect
car performance.
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Information
.R on the type of car, what fuel it uses and the size
of the engine is also incorporated in order to calculate the
R
D

most economical speed and, if necessary, the acceleration
profile. This information is given to the driver both in
graphical displays and as audio alerts.
“Let’s say you are driving and 300 metres ahead of you there
is a stop sign which you cannot see because the road bends.
The system will tell you to reduce your speed and take your
foot off the accelerator. The system knows how to optimise
your driving, reducing unnecessary speed-ups and,
consequently, abrupt braking. At other times, the system will
advise you that the optimum driving mode is to keep a
constant speed,” adds Yossi Shiri.

)
GreenDrive display
[Road-Guard]

How much can be saved?
“We are currently in the field testing stage. We are fine-tuning
the algorithms and have already seen that it is possible to
achieve, on average, 15–20% fuel savings,” says Alex Ackerman.
The objective of the system is to eliminate the influence of
driving style by calculating, at any given time, the most
economical speed and communicating it to the driver.
“When we talk about saving fuel it all depends on what kind of
driving behaviour we are starting with. If you are a ‘racer’ and
drive in a very aggressive manner, with this system you can save
more than 50% of your fuel. However, if you are already a very
calm and a very fuel-economy aware driver, the amount you will
save will be lower. It also depends a lot on where you drive, in
the mountains, on the highway or in the city,” notes Yossi Shiri.
In addition to immediate fuel savings, this system also helps
to protect the environment by reducing traffic pollution
emissions and producing less carbon dioxide, the main gas
responsible for global climate change.
In the European Satellite Navigation Competition 2008, which
ESA’s Technology Transfer Programme supported, Ackerman
and Shiri won first prize in the Bavaria region of Germany and
were the first runner-up for the overall Galileo Masters prize.

GreenDrive on mobile phone [Road-Guard]
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→ Social Networking via Satellite
New possibilities for online social networking using
satellite navigation positioning data, mobile phones
and the Internet.
“bliin enables users to be ‘Live!’ all the time, anywhere in the
world where there is mobile phone and Internet coverage.
Friends and family can follow every step you take but you
decide who can ‘see’ you. Basically, you use your mobile phone,
with the software we provide, to tell them where you are, to
locate your friends and to share photos, videos, text and audio
files with them,” explains Stef Kolman, co-founder of bliin
yourLIVE, the Dutch company that developed the system.
All the shares – photos, videos, text and audio files – are
uploaded to the bliin website and tagged with satellite
navigation data. Communications can be oriented around a
user’s location, to enable them to show friends and family
where they are, what they are doing and what is going on in
the vicinity. At present, the system uses GPS but once Europe’s
Galileo global navigation satellite system becomes fully
operational, bliin plans to use Galileo’s better functionality.
“The Galileo system will provide much higher precision than
that available today and will open new consumer and
business applications for bliin,” says Kolman. “For example,
bliin could be used to follow a parcel on its journey from
distribution centre to delivery point or to trace a vehicle,
giving its exact mileage and route, to support road payments
or rental costs. Once the higher accuracy of Galileo is
available, many more applications will emerge.”
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bliin yourLIVE: a mobile and online
social network [bliin yourLIVE]

)

Bliin, which won the regional prize for South Holland in the
2007 European Satellite Navigation Competition, has been in
public beta operation since 30 April 2008. It differs from other
emerging navigation services in that it provides a
user-generated points-of-interest database. Users decide who
can see their uploaded information and follow their
movements, thus guaranteeing privacy.
The bliin software will eventually run on any handset, web
browser or PC, and it operates a carrier-independent
worldwide service accessible anywhere mobile phone or
Internet services are available. The only requirements are that
the mobile phone must be linked to the Internet and to a
satellite-based navigation system. “bliin is a free service for
non-business users. Currently we have around 30 000 users
from all corners of the world: the Netherlands, and the rest of
Europe but also Saudi Arabia, Kenya, Oman, Kuwait, Turkey,
Israel, Jordan, Egypt, Libya, Morocco and Algeria. We even have
members in India, Thailand, Singapore, China, South Korea
and California, so bliin is becoming a truly global social
network,” says Kolman. “With a steep increase in the number
of flat-fee mobile data subscriptions and a growing global
demand for GPS-embedded handsets – reflected in our bliin
iPhone application for example – we are well on our way to
reaching our targets,” he adds.
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At ESA’s Business Incubation Centre at ESTEC in the
Netherlands, the bliin team received support to get their
business off the ground. The centre offers start-up companies
operational services, knowhow in a high-tech environment
and easy access to ESA’s technical specialists. “It is not enough
to just have a great idea about how to adapt space technology
for a product or service; developing the idea and bringing it to
market are big challenges too,” explains Frank M. Salzgeber,
Head of ESA’s Technology Transfer Programme. “New space
technology-based firms are open to innovation, which we
need, but often lack business and management capabilities.
These are the type of companies that need the structured
support the ESA Business Incubation Centres can offer, with a
mix of skills and competence a start-up company often lacks.”
Prospects for bliin are good; the company has been selected
by CNN Money.com Business 2.0 as one of the ‘31 most
promising start-ups to watch’.

With bliin yourLIVE, users can locate
friends, family and colleagues in
real time on a world map and have
access to geo-tagged ‘shares’ such as
photos, videos, audio and text
[bliin yourLIVE]
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→ Detecting ‘dirty’ bombs with
gamma-ray technology
Gamma-ray detection technology similar to that
employed in ESA’s Integral satellite is now used to
detect and identify the radioactive material of
‘dirty’ bombs.
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ESA has supported the development of technology for
gamma-ray astronomy for more than 40 years. Integral, ESA’s
gamma-ray observatory, was launched in 2002 and is now
detecting some of the most energetic radiation to be found in
space, such as that from supernovae and black holes in the
Milky Way and from distant galaxies at the edge of the
observable Universe. The British company Symetrica
participated in the early stages of this development for
Integral and is using the expertise to develop and
commercialise radiation detection, imaging and identification
technology.
Most radioactive sources produce gamma rays of various
energies and intensities. By detecting and analysing them, a
gamma-energy spectrum can be produced – a kind of
radiation fingerprint – to identify the substance and the
quantity.
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Symetrica and Smiths Detection are developing a handheld

AK

Portable ‘dirty’ bomb detection device
In 2006, Symetrica announced that its partnership with
Smiths Detection had led to a contract from the Domestic
Nuclear Detection Office of the US Department of Homeland
Security for a next-generation gamma-ray detection and
identification system. The contract has a potential total value,
including options, of US$222 million.
‘Dirty’ bomb refers to a radiological weapon that combines
radioactive material with conventional explosives. The
detection of illicit traffic in radioactive materials that could be
used to make dirty bombs is a high priority for national
security in the US. Nuclear materials that could constitute a
threat must be distinguished from a range of naturally
occurring radioactive materials such as clay tiles, ceramics
and even bananas, as well as from a range of legally
transported radioactive materials such as medical isotopes.
Effective screening devices are required for personnel and
freight at ports and borders. The detection and identification
of dangerous radioactive material has to be reliable and quick
so as not to disrupt the normal flow of commerce.
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)and backpack Human Portable Radiation Detection System

(HPRDS) tailored to meet these criteria for use by emergency
services, border patrol agents, customs and coast guard
officers, and other law-enforcement personnel. The detectors
can determine the location of incoming radiation and reliably
discriminate between normally occurring radioactive material
and potential threats. Expertise in modelling gamma-ray
detectors from Southampton University was significantly
improved through the company’s participation in the
development of the mass model for Integral; this experience
was later used while developing the portable radiation
detection system.
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Gamma-ray burst [ESA/ECF]
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→ Satellite techniques to monitor
offshore oil and gas fields
TH

Technology developed by ESA to monitor
NA
and control satellites such as Envisat, with its
K
A
more than 20 000 parameters, is now being used
P
U
in a new system offering improved remote
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monitoring of offshore oil and gas rigs.
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“Our Remote Intuitive Visual Operations (RIVOPS) system is
based on years of experience at ESA in the monitoring of
satellites and handling out-of-limit situations. By combining
the monitored parameters into clusters and applying a series
of filtering algorithms, it is possible to build a clean graphical
representation of the alarm situation. This intuitive
visualisation technique has been accepted in control rooms as
part of a new methodology for fast decision-making,” says
Alexandre Van Damme from the French–Dutch start-up
company EATOPS.

“The operator can, within a few seconds, identify where
alarms originate and, more importantly, how they are related
to each other. RIVOPS is a system designed to maintain a
continuous, secure overview of large installations such as
those in oil and gas fields,” says Van Damme.
Van Damme is the co-inventor of the RIVOPS system, which is
essentially an extra console providing an intelligent overview
of the alarm situation in large oil and gas installations. It has
been developed in ESA’s Business Incubation Centre at ESTEC,
in the Netherlands, with support from ESA’s flight controllers,
as well as expertise from the North Sea offshore oil and gas
control centres at Den Haag and Den Helder, in the
Netherlands, and at Stavanger, in Norway.
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Satellite techniques to monitor
offshore oil and gas fields [EATOPS]
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Space technology enhances safety
“RIVOPS is basically an enhanced alarm-monitoring system
that sits on the top of the conventional distributed control
systems used by offshore oil and gas exploration companies.
The groups of alarms are visualised on simplified 3D
representations of the rigs, giving the operators a clear
understanding of the emergency scenario,” explains Van
Damme.
“The system does not interfere with the monitoring of the
offshore installations. It adds functionality to the existing
systems, which helps the oil and gas rig operators to identify
problems and alarms faster and therefore increases safety.”
At ESA, the concept of grouping parameters into major
clusters that then are monitored has been developed and
refined during years of satellite control. This has made it
possible for relatively few operators to monitor a large
number of parameters continuously. For Envisat, Europe’s
largest satellite, the operators have to monitor more than
20 000 parameters continuously, which is comparable to the
situation of a larger offshore oil and gas installation.
RIVOPS is a
monitoring and
graphical user
interface system
that provides an
intelligent overview
of a large number
of oil & gas
installations in
operations
[EATOPS]

Novel 3D displays for improved overview
“Another innovative technology we use in the RIVOPS system,
when compared with many conventional industrial
monitoring systems, is the use of a 3D representation to
display the status of all parameters. Again, this was developed
for satellite control, to improve visibility and give a rapid
overview. We have transferred this methodology and its
technology to our RIVOPS system and enhanced it with a
whole range of specific features designed specifically for
offshore oil and gas rigs,” adds Van Damme.
The RIVOPS system is already under evaluation for several
North Sea installations in Norwegian and Dutch waters. Van
Damme foresees that the RIVOPS system could provide
additional safety for explorations planned for Arctic areas,
where the fragile polar ecosystem, in combination with
extremely harsh conditions, calls for extra-careful monitoring.
“A consortium of Russia’s Gazprom, Norway’s StatoilHydro
and France’s Total has started a project to explore the
Shtokman gas field in the Barents Sea, which has recoverable
reserves of 3800 billion cubic metres – making it one of the
world’s biggest gas fields. Located 600 km north of the Kola
Peninsula, icebergs, 27 m waves and temperatures down to
–50°C place extreme requirements on the technology and
systems needed to safely extract the gas and transport it to
the shores of Europe, Russia and North America. For such
installations, our RIVOPS system could provide extra safety,”
says Van Damme, who plans to discuss with the consortium
the possibility of using his space-technology-based RIVOPS
system for the Shtokman project.
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Engineers working on console [EATOPS]
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Spin-off through ESA’s Business Incubation Centre
“This is an excellent example of how space technology can
benefit society. EATOPS has based their system on a wellproven technology we use at ESA to monitor all our satellites.
Located at our Business Incubation Centre here in ESTEC, Van
Damme has been able to accelerate the spin-off to the
offshore business. Our specialists in satellite monitoring have
helped him with transferring the best and most well-proven
functionality from our applications,” says Frank M. Salzgeber,
Head of ESA’s Technology Transfer Programme Office.
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Security

→ No chance for hidden guns
ESA-developed space technology discreetly screens
passers-by for hidden objects.
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Since the terrorist attacks on trains in Madrid and London and
the last-minute prevention of an assault on British planes
heading to the USA, security is the number one topic in
Europe and all over the world. It affects us all, as we can tell by
the increased security measures at airports: tightened
controls for luggage contents and a greater number of body
checks. But these measures are lengthy, tiresome and far from
exhaustive – a drop in the ocean, considering that
random-sample searches can never be certain to find
contraband.
Security start-up ThruVision, with the help of the ESA
Technology Transfer Programme Office, has transferred
space-derived, ESA-developed, terahertz-imaging technology
into their T5000 security device, which makes it possible to
screen people for concealed objects without them even
noticing.
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[ThruVision]
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Terahertz imaging technology
Unlike light, terahertz waves are able to propagate through
cloud and smoke, providing a powerful advantage for certain
remote sensing measurements. They are also able to pass
through windows, paper and clothing – and, in certain
circumstances, even walls. Terahertz-imaging is already used
in astronomy applications to research comets and planets, as
well as in Earth observation, to monitor different properties of
our planet, for example measuring and visualising sea-surface
temperature. However, the terahertz-imaging instruments
used for space applications are costly, because the discrete
metal components used to implement this technology are
difficult to integrate.
The ESA-led StarTiger project took a new approach for
developing these instruments. A novel methodology – silicon
manufacturing – made the technology easier and cheaper to
produce. No integration is needed: it occurs automatically,
because the instrument is manufactured entirely in one
operation. This facilitates the creation of arrays. The StarTiger
concept of putting together a team of researchers in a
distraction-free environment with priority access to facilities
and testing devices led to a big technology advance in a very
short time and made terahertz technology suitable for
terrestrial use.

TH

T5000: novel remote screening for concealed objects without
invading privacy
ThruVision catapulted terahertz-imaging technology into the
commercial world with their T5000 passive security-screening
device. The T5000 consists of a camera unit and a remote
laptop PC linked to the camera by an Ethernet connection. It
displays images of concealed objects on stationary and
walking subjects at distances up to 25 metres.
Concealed-object and CCTV images are displayed in real time
on the operator’s remote notebook PC, which may be any
distance from the T5000 camera unit. Usable indoors or
outdoors, the application opportunities for the T5000 are vast
– border or checkpoint control, airport security and entrance
screening for large public events are only some examples of
the versatility of the system, which can screen for a wide
range of concealed objects such as explosives, composites,
metals, narcotics or liquids.
Another advantage of terahertz-screening technology is the
way the images are created: concealed objects are displayed
by passively detecting naturally occurring terahertz waves
emitted by all people and objects. No anatomical details are
revealed in the imaging process, avoiding many regulatory
barriers associated with public use.
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ThruVision’s passive security screening
products form images of objects
concealed on walking or stationary
people at a distance. ThruVision
products are passive and non-invasive.
This image shows a ThruVision T4000
product installed on the ceiling of an
entrance to the Dubai International
Finance Centre. The system displays an
image on the remote PC screen of the
concealed object on the torso of the
person walking through the entrance.
[ThruVision]
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€4.4 million of venture capital
ThruVision’s pioneering terahertz-imaging system triggered
venture capitalist Noble Venture Finance to invest
€4.4 million in the promising start-up company. According to
Andrew Webster, a director at Noble Venture Finance, it was
ThruVision’s high potential in a broad range of applications
for its technology in the rapidly growing security market that
attracted the venture capitalist to make the investment.
ThruVision announced that the new finances will be used as
working capital for both company and product range
expansion.
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Security

→ Eye screen displays information
in front of wearer’s eyes
)
H
The eye screen display greatly improves a worker’sT
NA
performance through visual access to text, graphic
K
or video data while hands-free and movingPAabout.
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EyeD is an innovative, portable
optical device to improve the
EyeD’s design makes it suitable for users who wear glasses,
Iof( industrial
J
performance and efficiency
professionals during
and the image is adjustable to match different lighting
Hsearch and rescue missions. It is a
maintenance work and
conditions. This lightweight optoelectronic device allows the
T
A
monocular, see-through
display that allows the wearer to
wearer to see via the left or right eye the same information as
N in front of the eye, without obstructing
view information
on a conventional 43 cm computer monitor at a distance of
P
U
vision and
leaving hands free to perform the tasks.
about 90 cm.
R
The.information
is sent from any portable device with a
derives from astronauts needing to replace their old,
R computer-video interface, such as a personal digital EyeD
hand-written instructions, normally attached to their arms,
Dsuitable
assistant, smartphone or pocket PC, to a very small (less than
by an easily accessible system that displays any type of
25 mm across), high-resolution micro-display. This full-colour
micro-display projects the image/information in front of the
user’s eye through a set of reflective optical elements. The
data image is optically corrected so that it is in focus while the
user is looking at a distant object. A thin, semi-transparent
optical element is the only component positioned in the user’s
field-of-view.

An astronaut working in space
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information. Additionally, an astronaut typically has to hold a
small mirror to see the reflected image of a display sited
beneath the spacesuit’s chest equipment, because the
equipment blocks direct sight of the displayed information.
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)Through a feasibility study conducted by ESA to examine
alternative methods of information display for astronauts
working in space – perhaps assembling components outside
the International Space Station – the opportunity emerged to
develop a head-mounted display to show text, schematics
and video work instructions. The astronaut visual tool led to
the design of a system that can now be used by industrial
professionals during maintenance and safety activities.
Owing to the versatility of this portable monocular device, it
can also be used in other market sectors, such as automotive,
logistics and medical applications.
ESA’s Technology Transfer Programme was crucial in
developing the business strategy around the product. Its
assistance allowed the conducting of market research and a
product survey, formulation of the business plan and, most
importantly, the building of a physical prototype model to
demonstrate the functionality and performance of the EyeD
device. It also enabled the company to supply the first
production models to an assembly facility to evaluate the
efficiency of such a display system in a methodical and
rigorous work environment.
Current examples of EyeD use can be found in logistic
warehouses, where the task of picking goods from hundreds
of corridors and shelves is made easier, as well as in the
support of medical professionals like dentists while treating
patients.

EyeD device [Rotacional]
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→ Satellite tracking makes
transport of hazardous waste
)
safer
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A new tracking system is making use of satellite
A
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navigation data to ensure safe roads in Europe.
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The system monitors the movement of 200
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containers carrying industrial waste on 100 trucks.
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The transport of hazardous industrial waste from its source to
the site where it will be treated is increasing every year. Trucks
carrying the waste-filled containers typically travel through
several European countries for two to three days. For security
reasons, and to ensure that all the waste arrives where it is
intended to, a small Italian company has developed an
innovative tracking system that uses location data from Global
Navigation Satellite Systems (GNSS) to track all movements of
the industrial waste accurately throughout its journey.
“Our Advanced Tracking System (ATS) is a complete platform
that integrates different technologies to provide a solution for
the tracking of waste during transport. It will immediately
note if a truck is not following the planned route, or illegally
unloading some of the waste on the way,” says Ivan Allevi,
Project Manager for Allix, the Italian company that developed
the system.
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“It is a generic transportation fleet management system
which has been customised for the specific needs of waste
transportation in the Italian Lombardy region and has been
developed in such a way as to ensure it complies with
European laws on transportation of hazardous industrial
waste.”

Sensors monitor status of waste on
truck [Allix S.r.l.]

Truck movements are shown on a map
down to street level [Allix S.r.l.]
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The system is now in its first operational phase. It monitors
and controls the movement of 200 containers on 100 trucks
on a daily basis, many of which travel from Italy through
Austria or Switzerland to Germany, the Czech Republic or the
Netherlands.
“Our ATS achieves location accuracy of a few metres by using
traditional, low-cost GPS receivers. The system receives raw
satellite location data and reprocesses it, integrating this
information with corrections provided by local GPS ground
station systems as well as the European Geostationary
Navigation Overlay Service (EGNOS),” says Giorgio Soldavini,
Allix Programme Manager. “The system will also be able to
use the highly accurate data from Galileo once it becomes
operational.”

NA

System wins prize in international competition
The Allix ATS system was awarded the Lombardy regional first
prize in the 2008 European Satellite Navigation Competition.
The system consists of a main device located on the truck,
which includes a GNSS receiver that operates using GPS with
EGNOS overlay signals. The main device is connected via the
GPRS mobile network to a central server, which receives, at
regular intervals, information from the main device on the
exact location of the truck and any changes in the containers
loaded on the truck.
Secondary devices, one on each container, operate as
autonomous devices, and monitor the status of the containers,
their temperature, movement and other parameters.
When a trailer with one or more containers is joined to the
truck, the main device registers the connection and
communicates with the central server. When the trailer, and
therefore the containers, is disconnected from the truck, a
signal is again sent to the central server.
“Before the creation of our system, some trucks stopped and
unloaded part, and sometimes all, of the waste along the way.
Now we can check that the truck follows the pre-approved
route and brings all the waste to the agreed waste-handling
facility,” adds Giorgio Soldavini.
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Monitoring system indicates start and
end of trips, and any stopovers during
the transportation [Allix S.r.l.]

“We use the information coming from the GPS ground stations
and use raw data from the satellites to send to the central
server, together with all the information from the trailer and
the containers, which makes it very difficult to interfere with
the system and send incorrect data to the central server. In the
event that a truck has to make a change in its planned route,
for example due to road works, the main device in the truck
includes a personal digital assistant that the driver can use to
send a text message to the central server.”
The next step will be to apply this system to all waste
transport trucks in the Lombardy region.
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Security

→ Low-cost security monitoring
using satellite
telecommunicationsATH )
Developments in satellite telecommunications
systems now enable economical monitoring
of remote or undeveloped locations.
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TH with support from the ESA
Security is an ever-growing concern for both big and small
Start-up company SATMOS,
A
organisations. Round-the-clock monitoring to protect
Business Incubation
Centre at ESTEC, has developed a solution
N satellite
P
company offices and industrial sites from unauthorised entry,
that helps deliver
communication services at a
U lower cost. SATMOS
fires or water leaks often demands the installation of complex
considerably
makes satellite
R
.
telecommunication systems to transfer data from sensors to
telecommunication
surveillance accessible for smaller
R
the alarm-receiving centre and to control remote equipment Dprojects in security and automation.
such as alarms and video systems.
Common telecommunication systems such as telephone
lines, mobile networks and radio are often unreliable,
providing many opportunities for burglars and hackers.
Existing satellite telecommunication systems are often
complex and expensive, which makes them accessible to
organisations with significant budgets, such as the military or
governments, but unaffordable for small and medium-sized
businesses.
A communication satellite
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Focus on security and industrial automation
Until now, most security industry professionals, limited by
technology, have directed their efforts at areas with developed
infrastructure, leaving out surveillance of other areas.
In Western Europe there are areas that do not have terrestrial
telecommunication infrastructure and GSM coverage.
Without wireless communication to the central control room,
which can react to security threats, sites in these remote
areas remain at risk. Therefore, SATMOS developed an
innovative, satellite-based telecommunication service with
the focus on easy-to-use equipment and dedicated
networking using standard protocols. SATMOS is the first
company to exploit this two-way satellite Internet technology
with the focus on security and industrial automation.

Today, it is almost impossible to imagine that field workers
extract and transfer oil and gas over many thousands of
kilometres of pipeline without using computerised and
automated regulation systems that allow remote control,
such as DCS (Distribution Control System) and SCADA
(Supervisory Control And Data Acquisition). These systems are
applied in a wide range of industries that provide us with
everyday products such as water, electricity, food, paper and
gas. The increasing demand for environmental monitoring
and protection is pushing companies and public authorities to
invest in ever more complex monitoring systems that will
allow them to effectively be present at two places
simultaneously: the remote site and the office.
Providing low-cost service configurations, SATMOS is focusing
its service on protection of less critical installations, such as
water-treatment plants, oil and gas pipelines, pumping
stations, disused industrial plants and air/sea/river/lake
monitoring stations. The transmission of technical alarms to
protect against floods, forest fires and earthquakes is also an
important segment that could benefit from affordable and
dedicated satellite telecommunication. As the SATMOS
solution can be quickly implemented in any country within
the footprint of the satellite, the service is also useful to
monitor temporary, changing or poorly-accessible sites such
as construction areas, ports and mountain regions.

By allowing remote monitoring of distant areas, the SATMOS
service helps businesses to optimise their costs and improve
their security systems. Stricter environmental requirements
put increasing pressure on businesses to obtain more accurate
and timely measurements, to be able to take faster and better
decisions. SATMOS offers an efficient and simple method of
bi-directional communication with a control room or office
and frees technicians from time-consuming and costly travel
to the remote sites to obtain these important data.
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The SATMOS service is currently available in Western Europe.
Expansion of the service into Eastern Europe, Middle East and
Asia is planned.
The ESA Business Incubation Centre at ESTEC, led by the
Technology Transfer Programme Office, supported the
development and the commercial definition of the SATMOS
service.
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Satmos services [Satmos]
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Security

→ Space technology secures
construction site machinery
TH

Burglary, robbery and vandalism pose serious
NA
problems on construction sites, with significant
K
A
operational and economic impact. A new space
P
U
technology solution removes these problems from
.R
R
D
the agenda of construction companies.
I(

J
H
German company Verimatic’s ‘ISOFLEET’ project is a T
A
satellite-based security system that monitors construction
N
P efficient
machines online. This tailor-made solution enables
U
machine management, which leads toR
. cost reductions of
€5000 per year, per machine.
R
D

Since 2007, ESA has supported the award-winning ISOFLEET
project, via its Business Incubation Centre at ESOC in
Darmstadt, Germany, with seed funding and the provision of
technical expertise.
“Without the support received through ESA Business
Incubation, we would have not been able to achieve the
foundation of the company,” says Matthias Siegel, Executive
Director and founder of Verimatic GmbH and creator of the
idea for ISOFLEET.
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Galileo satellites
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The system, primarily addressing operators and owners of
heavy construction machinery, is based on new web-based
monitoring and control tools that are used to monitor
machinery parks. The system is designed not only to prevent
theft of construction machinery, but also to save fuel costs
and aid personnel with utilisation planning. As the data that
the system collects and analyses are available online,
machinery parks can be controlled from anywhere in the
world. Additionally, the data can be used for multiple
purposes: fleet management, machinery maintenance, error
analysis or planning and cost evaluations are just some
examples. The recorded data can also serve as the basis for
future decisions and planning – they can offer valuable clues
about weaknesses in company procedures and this can lead
to significant long-term improvements.
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The Verimatic principle [Verimatic]

Verimatic is based at the Centre for Satellite Navigation Hesse
(cesah) in Darmstadt, Germany, in the ESA Business
Incubation Centre. The interdisciplinary team at Verimatic
comprises seven members and shows how an idea can grow
into a technology company by dedication and the application
of technical expertise.
The system has already been constructed and is ready for
market entry. It was tested extensively with a renowned road
construction engineering company in a pilot phase.
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ESA Member States
Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
United Kingdom
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