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!H,- ™ Thisarticle containsinfor mation about a scheduled or expected future product.
m It may contain preliminary information that doeg reflect the final version of the product.

The Galileo positioning system, referred to simply a&alileo, is a proposed Global Navigation Satellite
System, to be built by the European Satellite Natuig Industries for the European Union (EU) and
European Space Agency (ESA) as an alternativeettlttited States operated Global Positioning Syste
(GPS) and the Russian GLONASS. Galileo Operating@my, the concession holder and private
consortium that was to run Galileo, was to haveni#in headquarters in Toulouse, France, with some "';,. =
specialized command centers also located in Mufielformance control), London (system operations; '

Rome (performance control), and Madrid (Safety it kignals and redundancy contr%.lt was reportec GA L I L E o
on 18 May 2007 that, at the recommendation of TparisCommissioner Jacques Barrot, the EU will tak

direct control of the Galileo project from the @ie sectol!

Galileo is tasked with multiple objectives includithe following: to provide a higher precision tbusers than is currently available
through GPS or GLONASS, to improve availabilitypafsitioning services at higher latitudes, and tvjale an independent positioning
system upon which European nations can rely evéimas of war or political disagreement. The curmoject plan has the system as
operational by 2011-12, three or four years ldtantoriginally anticipated.

It is named after the Italian astronomer Galiledil€iaThe Galileo positioning system is referredas "Galileo" instead of as the
abbreviation "GPS" to distinguish it from the exigtUnited States system.
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History

The first stage of the Galileo programme was agugexh officially on May 26, 2003 by the Europeandsnand the European Space
Agency. In 1999, the different concepts (from Gammarance, Italy and the United Kingdom) for Gadilwere compared and reduced to
one by a joint team of engineers from all four doies. The system is intended primarily for civiliase, unlike the United States system,
which the U.S. military runs and uses on a priniyis. The U.S. reserves the right to limit thealgtrength or accuracy of the GPS
systems, or to shut down public GPS access compleléhough it has never done the latter), so tioat-military users cannot use it in
time of conflict. Until 2000, the precision of tegnal available to non-military users was limifedprocess known aslective

availability). The European system will only be subject to dbwh for military purposes in extreme circumstanglesugh it may still be
jammec by anyone with the right equipment), will providesignificant improvement to the signal availabtant GPS, and will, upon
completion, be available at its full precision tbusers, both civil and military.
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The European Commission had some difficulty trjimgecure funding for the next stage of the Galile
project. European states were wary of investinghiessary funds at a time of economic difficultigen
national budgets were being threatened across Eukatiowing the September 11, 2001 attacks, the
United States Government wrote to the EuropeanrJopposing the project, arguing that it would eme
ability of the United States to shut down GPSiimets of military operations. On January 17, 2002 a
spokesman for the project somberly stated that, rasult of U.S. pressure and economic difficulties

"Galileo is almost dead.[s]

A few months later, however, the situation chandgeainatically. Partially in reaction to the pressure
exerted by the U.S. Government, European Union reestiates decided it was important to have thei
own independent satellite-based positioning anthtrnfrastructure. All E.U. member states became
strongly in favour of the Galileo system in latéd2@nd, as a result, the project actually became
over-funded, which posed a completely new set oblems for the European Space Agency, as a wa Galileo Galilei
to be found to convince the member states to rethec&inding.

The European Union and the European Space Agerayatyeed in March 2002 to fund the project, pepdineview in 2003 (which was
finalised on May 26, 2003). The starting cost fa period ending in 2005 is estimated at €1.1adilliThe required satellites—the planned
number is 30 — will be launched throughout the m£006—-2010 and the system will be up and runaityunder civilian control from
2010. The final cost is estimated at €3 billiorgliding the infrastructure on Earth, which is todoastructed in the years 2006 and 2007.
Private companies and investors will invest attléas-thirds of the cost of implementation; the Bhid ESA will divide the remaining cost.
An encrypted higher-bandwidtbommercial Service with improved accuracy will be available at anraxdost, while the baggpen Service
will be freely available to anyone with a Galileorapatible receiver.

In June 2004, in a signed agreement with the Ur8tates, the European Union has agreed to switalvdage of frequencies known as
"Binary Offset Carrier 1.1," which will allow botBU and US forces to block each other's signalkerbattlefield without disabling the
entire system. The European Union also agreeddread the "mutual concerns related to the protedi@llied and U.S. national security

capabilities.[A]

According to the Associated Press, the Galileogutdp "in deep crisis and will require more pulfliads to get back on tracle* German
Transport Minister Wolfgang Tiefensee, speakindpehalf of the EU, said he had "little hope left& ttonsortium will end the infighting
by the May 10, 2007. On May 16, 2007, the Eurog@ammission will present a proposal on how to ovattfae project. Only one of the
30 planned satellites has been successfully laghdftes future is in doubt until the EU decides howpay for the system.

[the previous information is contradictory]

I nter national involvement

In September 2003, China joined the Galileo projebina will invest €230 million (USD 302 millioiGBP 155 million, CNY 2.34 billion)
in the project over the next few yez{\%.

In July 2004, Israel signed an agreement with tdedebecome a partner in the Galileo pro]{gl:t.

On 3 June 2005 the EU and Ukraine signed an agradoreUkraine to join the project, as noted inrags releast]

On September 7, 2005, India signed an agreemeakegpart in the project and to establish a redgiangmentation system based on the
European Geostationary Navigation Overlay Senkg@NOS).

As of November 2005, Morocco and Saudi Arabia helge joined the programme.
On January 12, 2006 South Korea joined the progmmm

There is speculation that further countries might fhe Galileo project, including Argentina, Awsia, Brazil, Canada, Chile, Japan,
Malaysia, Mexico, Norway, Pakistan and Russia.

Political implications of Galileo project

The neutrality of thisarticle or section isdisputed.
Please see the discussion on the talk page.

As well as being an impressive technological aaiesnt and a hugely practical tool, Galileo willdbpolitical statement of European
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independence from the United States and its GR8my#\ strong motivator for an independent systethat, though GPS is now widely
used worldwide for civilian applications, it is dlitary system, which as recently as 2000 had sietea@vailability that may be enabled in
particular areas of coverage during times of walil€'s proponents argue that civil infrastructuneluding aeroplane navigation and
landing, should not rely solely upon GPS.

System description

Galileo satellites

30 spacecraft

orbital altitude: 23 222 km (MEO)

3 orbital planes, 56° inclination (9 operationak#iges and one active spare per orbital plane)
satellite lifetime: >12 years

satellite mass: 675 kg

satellite body dimensions: 2.7 mx1.2mx 1.1 m

span of solar arrays: 18.7 m

power of solar arrays: 1500 W (end of life)

Galileo was initiated by the
EU and ESA

Services
There will be four different navigation servicesdable:

= TheOpen Service (OS) will be free for anyone to access. The OS signdlde broadcast in two bands, at 1164-1214 MHhid at
1563-1591 MHz. Receivers will achieve an accurdesdom horizontally and <8 m vertically if they ubeth OS bands. Receivers
that use only a single band will still achieve sti$orizontally and <35 m vertically, comparablenoat the civilian GPS C/A
service provides today. It is expected that mastreumass market receivers, such as automotivgaizm systems, will process both
the GPS C/A and the Galileo OS signals, for maxinconerage.

= The encrypted@ommercial Service (CS) will be available for a fee and will offer an acaay of better than 1 m. The CS can also be
complemented by ground stations to bring the acgudawn to less than 10 cm. This signal will beautoast in three frequency
bands, the two used for the OS signals, as weit 4260-1300 MHz.

= The encryptedPublic Regulated Service (PRS) andSafety of Life Service (SoL) will both provide an accuracy comparable to the
Open Service. Their main aim is robustness aggngning and the reliable detection of problems inittD seconds. They will be
targeted at security authorities (police, militagig.) and safety-critical transport applicatioas-{raffic control, automated aircraft
landing, etc.), respectively.

In addition, the Galileo satellites will be abledetect and report signals from Cospas-Sarsatlsaamd-rescue beacons in the 406.0-406.1
MHz band, which makes them a part of the Globalititae Distress Safety System.

Galileo satellite test beds

In 2004 the Galileo System Test Bed Version 1 (GVIB project validated the on-ground algorithms
Orbit Determination and Time Synchronization (OD&T$his project, led by ESA and European
Satellite Navigation Industries, has provided induith fundamental knowledge to develop the nuss

segment of th&alileo positioning wstem.[g]

The European Space Agency and the Galileo Joinetiaking successfully launched the first Galileo
In-Orbit Validation Element test satellite, GIOVE-8n 28 December 2005. GIOVE-A was built by
Surrey Satellite Technology Ltd (SSTL). OperatidiisdOVE-A ensured that Galileo meets the
frequency-filing allocation and reservation reqmments for the International Telecommunication Ur(idrJ), a process that was required
to be complete by June of 2006.

GIOVE-B, built by European Satellite Navigation Ustries, has a more advanced payload than GIOVAft&r technical problems were
encountered, GIOVE-B is now targeted for launchrat of 2007#10]

The GIOVE-A2 satellite, to be built by SSTL, wilklready for launch in the second half of 2008 nsuee continuous reservation of
Galileo frequency use with the i

These testbed satellites will be followed by fawQrbit Validation (I0V) Galileo satellites that Wbe much closer to the final Galileo
positioning satellite design.
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From mid-2006, the GIOVE MissibH[13] (GIOVE-M) segment is exploiting the GIOVE-A satiglto provide experimental results
based on real data to be used for risk mitigatioritfe IOV satellites that will follow on from thestbeds. The GIOVE Mission will also
provide experimentation results based on GIOVE-8 GIHOVE-A2 satellites. It is operated by ESA anddpean Satellite Navigation
Industries.

Science projectsusing Galileo

In July 2006, an international consortium of unsiées and research institutions embarked on aysifidotential scientific applications of
the Galileo constellation. This project, dubbed GHbtp://www.gnss-geo6.org/) , is a 360-degredystriented to the scientific
community in its broader sense, aiming to defing iamplement new applications of Galileo.

Among the various GNSS users identified by the I€alloint Undertaking (http://www.galileoju.conthe GEO6
(http://www.gnss-geo6.org/) project addresses thierfiific User Community (UC).

The GEO6 (http://www.gnss-geo6.org/) project aimfostering possible novel applications within #wentific UC of GNSS signals, and
particularly of Galileo.

On the basis of the potential number of users,niaterevenues for Galileo Operating Company or é&msionaire (GOC), international
relevance, and level of innovation, a set of Pijohipplications (PA) will be selected by the cortgaon and they will be developed within
the time frame of the same Project.

These applications will help to increase and otitihe use of the EGNOS services as well as theryyities offered by the Galileo
Signal Test-Bed (GSTB-V2) and the Galileo (IOV) pba

Seealso

= European Geostationary Navigation Overlay Service
= Commercialization of space -
= Multilateration - the mathematical technique usadGalileo positioning

European Union Portal
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