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o Understand the role of Galileo in each domain.
o Monitor users needs and improve services accordingly.
o Anticipate to the user needs and respond to them.
o Foster Galileo uptake in all segments.
o Support users in the development of the downstream market (e.g. 

organize workshops and specialized training actions).
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The GSC provides the single interface between Galileo and its users, promoting 
dialogue and feedback

The European GNSS Service Centre (GSC)

GSC is located in Torrejon (Madrid), as 
part of the EU GNSS infrastructure

https://youtu.be/U4w0-tbMt5g
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EU Space activities under one umbrella

• EC as the Programme Manager

• EUSPA as the Exploitation Manager (e.g. contracting authority for SpaceOpal)

Copernicus

Earth Observation (EO) 
and monitoring based 

on satellite & non-
space data

Nr. 1 world provider of 
space data and 

information (16TB/day)

EGNOS

EGNOS “makes navigation 
signals more accurate and 
trustable for safety-critical 

applications”

Operational in 500+ airports 
& helipads in 26 countries

97% of new tractors with 
GNSS in Europe equipped 

with EGNOS 

Galileo

Global satellite 
navigation and 

positioning system 
(GNSS)

More than 4 billion 
Galileo receivers 

worldwide

GOVSATCOM

Secure satellite 
communications for EU 

governmental actors

Rapid support over 
crisis areas

Space Situational 
Awareness (SSA)

Space Surveillance and 
Tracking (SST)

Space Weather Events 
(SWE)

Near-Earth Objects 
(NEO)

IRIS²

Infrastructure for 
Resilience, 

Interconnection & 
Security by Satellites

Sovereign multi-orbit 
constellation

Cutting-edge technologies 
focused on government 

service

IRIS2GOVSATCOM

EU Space Programme 2021-2027
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Galileo Services are provided to worldwide users since December 2016.

The space segment configuration has nowadays reached Open Service Final Operational Capability

Open Service (OS)

Freely accessible service 
for positioning and 

timing

New:

OS Navigation 
Message 

Authentication 
(OSNMA)

Public Regulated 
Service (PRS) –

Governmental Service 

Encrypted service 
designed for greater 

robustness and higher 
availability – secure 

satellite 
communication

Search and Rescue 
Service (SAR)

Locates people in distress 
and acknowledges that 
the distress signal has 

been received

High Accuracy 
Service (HAS) 

Delivers high 
accuracy services, 
freely accessible

Under preparation

Signal Authentication 
Service (SAS)

Delivers authentication 
services for professional 
and critical applications

Emergency 
Warning Satellite 

Service (EWSS)  

Supports and 
complements the civil 

protection services and 
the resilience of its 

infrastructures.

Under preparation

Galileo is Europe’s Global Navigation Satellite System (GNSS), under civilian control, providing
improved positioning and timing information worldwide, with significant positive
implications for many European services and users.

Galileo and its Services

Upcoming evolutions:
• Remote Beacon Activation
• Two Way Communication
• Distress Position sharing
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High Accuracy Service (HAS) 

5

Standalone GNSS accuracy is often insufficient for certain 
applications, so different correction techniques have been 
developed

Technique Advantages Disadvantages

Real Time Kinematics 

(RTK)
Rapid convergence, 

Centimetre level accuracy

Requires continuous network access

Needs two-way communication

Limited coverage area

Restricted number of simultaneous users

Precise Point 

Positioning (PPP)
Global coverage

No need for a local base station

Long convergence time

Lower precision (decimetre-level)

May not meet real-time user demand

PPP-RTK
Global coverage

Centimetre level accuracy

Moderate convergence time

Dependent on service provider

Coverage limited to provider’s network area

Galileo HAS high-level architecture:

• Galileo HAS Initial Service delivers satellite orbit 
corrections, satellite clock corrections and signal biases

• The corrections are distributed via the E6-B signal (1278.75
MHz) component and by terrestrial means (Internet)

Galileo HAS provides free-of-charge access to the 
information required to estimate an accurate positioning 
solution using a PPP algorithm in real-time.
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High Accuracy Service (HAS) 

Many surveying GNSS receivers already available in the market (link)!

Manufacturer Model Segment or Applications
AlphaGEO Matrix II Surveying
AlphaGEO Matrix II Lite Surveying
AlphaGEO Matrix III Surveying
AlphaGEO Matrix VI Surveying
AlphaGEO Matrix Ultra Surveying
AlphaGEO L100 Surveying

Carlson BRX7 Surveying

CHCNAV
iBase GNSS 

receiver
Surveying

CHCNAV i76 Surveying
CHCNAV i83 Surveying
CHCNAV i89 Surveying
CHCNAV i93 Surveying

CHCNAV LT800H
Surveying and mapping: asset management, 

archeological mapping, land parcel surveys
Eos Positioning Arrow Gold+ Surveying and mapping
Eos Positioning Skadi Gold Surveying and mapping

Geometer International E100 IMU Surveying
Geometer International GM PRO M Surveying
Geometer International GM PRO L Surveying

Geometer International
GM SMART 

PPP/RTK
Surveying

Geometer International GEORA Surveying
Hi-Target V200 GNSS RTK Surveying
Hi-Target iRTK5 Surveying
Hi-Target VRTK Surveying
Hi-Target V500 GNSS RTK Surveying

Manufacturer Model Segment or Applications
Juniper GNS3 Surveying

Kongsberg 

Discovery
Seapath® 130 Maritime / Hydrographic surveying

Kongsberg 

Discovery
Seapath® 385 Maritime / Hydrographic surveying

Quectel LG290P Precision agriculture, robotics, drones
SinoGNSS P6H Handheld Surveying and mapping.

South ALPS1 Total RTK Surveying, construction, forestry, UAV mapping
South Insight V2 Surveying
South INNO7 (1598) Surveying
South INNO8 Surveying
South Galaxy G3 Surveying
South Galaxy G4 Surveying
STEC SDi Surveying
STEC SE Lite Surveying
STEC SV1 Surveying

Topcon HiPer HR Surveying and mapping, construction, OEM

Trimble
BD990/BD992/BD9

92-INS

Agriculture, construction, robotics, mining and 

surveying

Trimble BX992
Agriculture, construction, robotics, mining and 

surveying
Trimble R980 Surveying
Trimble R12/R12i Surveying
Trimble R10-2 Surveying
Trimble R750 Surveying
Trimble Alloy Surveying
Trimble R780 Surveying
Spectra SP100 Surveying

https://www.gsc-europa.eu/support-todevelopers/galileo-compatible-devices/receivers-implementing-galileo-has
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High Accuracy Service (HAS) 
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SERVICE CHARACTERISATION

HAS SERVICE LEVEL 1 SERVICE LEVEL 2

COVERAGE Global
European Coverage Area (ECA)
(+SL1 globally)

CORRECTIONS Orbit, clock, biases (code and phase)
Orbit, clock, biases (code and phase)
+ atmospheric corrections

DISSEMINATION
Galileo E6B using 448 bits per satellite 
per second / terrestrial (internet)

Galileo E6B using 448 bits per satellite per 
second / terrestrial (internet)

CONSTELLATIONS &  
FREQUENCIES

Galileo E1/E5a/E5b/E6; E5 AltBOC

GPS L1/L5; L2C

Galileo E1/E5a/E5b/E6; E5 AltBOC

GPS L1/L5; L2C

HORIZONTAL ACCURACY 95% <20 cm <20cm

VERTICAL ACCURACY 95% <40cm <40cm

CONVERGENCE TIME <300 s <100 s

AVAILABILITY 99% 99%

USER HELPDESK 24/7 24/7

• The Galileo HAS Service Definition Document (SDD) describes the characteristics and performance 
of the service

• The current initial service delivers Service Level 1 only with a reduced performance (below the full 
service’s targets)

The service Minimum Performance Levels are fulfilled 
within the Service Area. Any HAS user in the excluded 
areas may still use the Galileo HAS service.

Typical HAS positioning 

accuracy (68%)
Hor. Accuracy Ver. Accuracy

Galileo-only ≤ 25 cm ≤ 30 cm

Galileo + GPS ≤ 15 cm ≤ 20 cm

See Conditions and Constraints in 
SDD Appendix E

https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo-HAS-SDD_v1.0.pdf
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Quarterly Performance Reports published regularly on 
the GSC website (last update Q2 2025):

High Accuracy Service (HAS) 

GALILEO HAS ROADMAP 

What comes next?

SHORT TERM: USE IT!

• User segment development

- More HAS-enabled receivers

- HAS R&D actions

- HAS Reference [PPP] Algorithm publication

• ICD implementation supporting material

• HAS Service Performance Reporting

MID / LONG TERM: HAS FULL SERVICE

• Increased global performance (e.g. better accuracy)

• Faster convergence in EU (atmospheric/iono corrections)

• HAS authentication and error characterization  
features

https://www.gsc-europa.eu/electronic-library/performance-reports/galileo-high-accuracy-service-has
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Geomatics applications are amongst the ones with the most stringent accuracy requirements:

• [Urban] Surveying – Accurate measurements in all/[multipath] environments

• Mapping & GIS – Accurate spatial data for maps and geographic databases

• Geodesy – Reference networks, tectonic plate monitoring, Earth dynamics

• Cadastral surveying – Property boundary delineation and land registration

• Construction – Layout, control of works, and machine guidance

• Infrastructure monitoring – Dams, bridges, pipelines, and urban structures

• Mining –Site mapping, ground stability monitoring

• Deformation monitoring – Landslides, slopes, and subsidence detection

• Hydrography – Underwater mapping and waterway surveying

• Agriculture – Parcel measurement

GNSS Geomatics applications



European Union Proprietary information. Unauthorised distribution, dissemination or disclosure not allowed.

Galileo HAS for Geomatics

For some geomatics applications, dm-level accuracy is sufficient:

• GIS / mapping with dm-level accuracy for maps, databases, and property boundaries e.g. 
forestry/trees inventories

• Cadastre in rural areas e.g. land consolidation

• Hydrographic surveying of riverbeds, coasts, ports, etc

• Offshore exploration of underground crude oil and natural gas reservoirs 

Key Benefit of HAS: delivers free, real-time decimetric

positioning that empowers high-precision geospatial 

applications across land, infrastructure, and environmental 

domains
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Use cases:

• Geodesy & deformation: Ensures authenticity of GNSS data for reference networks and 
slope/landslide monitoring.

• Mapping & GIS / Cadastral: Validates navigation data for reliable maps, spatial 
databases, and property boundaries.

• Construction & Mining: Protects GNSS signals for site operations.
• Infrastructure & Hydrography: Secures positioning data for monitoring dams, bridges, 

pipelines, and underwater surveys.
• Urban: Prevents GNSS spoofing for accurate urban positioning

Key Benefits: authenticity of GNSS signals, protecting 

geospatial workflows from spoofing and manipulation.

Galileo OSNMA for Geomatics
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The Galileo Reference Frame

• The reference frame used for Galileo (incl. HAS) is the Galileo Terrestrial Reference Frame (GTRF)

• The Galileo navigation data (e.g. satellite ephemeris) is referenced to the GTRF, and so do the 
derived user position coordinates

• GTRF ~ ITRF | SDDs: “at any time, the alignment between the GTRF and the latest physical realisation of the ITRF is 
such that the difference between the ITRF and the GTRF coordinates of the ITRF stations/markers used in the realisation of 

the GTRF is less than 3 cm (2σ)”

• User equipment needs to apply the appropriate valid transformation parameters between the 
latest ITRF and the desired reference frame (e.g. ETRS89)

• Therefore, the transformation is mostly an e.g. ITRF to ETRS89 one

12
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Success Stories(Surveying)

https://www.gsc-europa.eu/galileo/news/success-stories
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Opportunities to work with EUSPA and the GSC

• Participation in public observation phases i.e. testing and experimentation for new services

• Dedicated testing campaigns

• Tools and support
• User Guidelines

• Dedicated trainings

• HAS Reference Algorithm (soon)

14

Data collection Data processing Learning on user equipment

helpdesk@gsc-europa.eu

mailto:helpdesk@gsc-europa.eu
mailto:helpdesk@gsc-europa.eu
mailto:helpdesk@gsc-europa.eu
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• For surveyors, Galileo improves the accuracy as well as the availability of measurements, particularly 
in challenging environments, ensuring survey teams can work anywhere with confidence

• Galileo HAS is unique and provides open and free worldwide, real-time high-accuracy corrections 
24/7, enabling dm-level measurements for applications such as mapping or land consolidation

• Galileo OSNMA authenticates GNSS navigation data, protecting geospatial workflows from spoofing, or 
data manipulation, essential for critical surveying operations

• EUSPA and the GSC provide guidance and support to users, and collect their real-world needs to help 
evolve the services

Conclusions



EUSPA is hiring!

Apply today and help shape the future of #EUSpace!

Get in touch with us

www.euspa.europa.eu

www.euspa.europa.eu

Linking space to user needs

EUSPA@space4eu@EU4SpaceEUSPAEU4Space @EUSPA@social.network.europa.eu

Thank you
Teresa Martinez (GNSS Service Center)

teresa.martinez@gsc-europa.eu

http://www.euspa.europa.eu/
https://www.instagram.com/space4eu/
https://www.linkedin.com/company/european-gnss-agency
https://twitter.com/EU_GNSS
https://www.youtube.com/user/egnos1
https://www.facebook.com/EuropeanGnssAgency
mailto:teresa.martinez@gsc-europa.eu
mailto:teresa.martinez@gsc-europa.eu
mailto:teresa.martinez@gsc-europa.eu
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