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The Galileo Ground Segment: 
An Enabler for Specific Applications
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PRESENTATION PLAN

� THE « GROUND MISSION SEGMENT » OF GALILEO
� DESCRIPTION OF ‘INTEGRITY’ – WHAT IS IT, HOW IS IT 

‘PRODUCED’?
� TAS-A’s CONTRIBUTION
� THE SAFETY-OF-LIFE SERVICE OF GALILEO 

EXPLAINED
� CONCLUSIONS
� TO PROBE FURTHER..
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The Ground Segment(s) of Galileo: 
GMS & GCS
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What GMS Does…
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The Integrity Loop
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INTEGRITY=
•Tables with OK/NOK flags per 
satellite & SISMA values (30s)
•Real-time Status & Alarms if 
NOK or SISMA degradation 
(1s)
•Integrity is authenticated

96ms
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TAS-Antwerp contribution:
The ‘MDDN’ Network Elements (IOV)

• Low Latency coupled with
• High continuity
• High availability

•Security 
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TAS-Antwerp Contribution: 
The ULS Uplink Chain
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• NSS frequencies
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budget…
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The SoL Service – Features Explained

� Continuity requirement - The service 
will be declared available when 
accuracy and integrity requirements are 
met at the beginning of an operation 
and are estimated to be met during all 
the operation period.

� Accuracy is a statistical value and is defined as the 
degree of conformance between the estimated or 
measured position and/or velocity and the true 
position and/or velocity of the user at a given level of 
confidence (usually 95%) at any given instant time 
and at any location in the coverage.

� Integrity is the ability of a system to provide 
timely warnings to the user when it fails to meet 
certain margins of accuracy.

� The (System) Time-to-Alarm is defined as the 
time starting from when an alarm condition 
occurs to the time that the alarm is available at 
the user interface.

� Integrity risk is the probability during the period 
of operation that an error, whatever the source, 
might result in a computed position error 
exceeding a maximum allowed value, called 
Alarm Limit, and the user not be informed within 
the specific time to alarm.

� Availability of the Navigation Service is 
the probability that the Positioning 
service and the Integrity monitoring 
service (when applicable) are available 
and provide the required accuracy, 
integrity (when applicable) and 
continuity performances.

� Continuity risk is the probability that the system 
will not provide guidance information with the 
accuracy and the integrity required for the 
intended operation.
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To sum up

� GPS GAVE THE WORLD A NEW UBIQUITOUS NATURAL 
RESOURCE: POSITION LOCATION

� GALILEO WILL INTEROPERATE WITH GPS FOR ENHANCED 
ACCURACY AND PERFORMANCE

� BUT GALILEO WILL BE FIRST TO PROVIDE INTEGRITY, A 
WORLDWIDE GUARANTEE PROVIDED BY EUROPE OF THE 
RESOURCE’S RELIABILITY

� THIS GUARANTEE IS MAINLY ENABLED BY THE GALILEO 
GROUND MISSION SEGMENT.    THE GMS ALSO PROVIDES 
EXTERNAL INTERFACES IN SUPPORT OF OTHER GALILEO 
SERVICES AND EXTENSIONS

� INTEGRITY IS INTENDED FOR SAFETY-CRITICAL 
APPLICATIONS IN AIR TRAFFIC, RAILROADS, SHIPPING.  IT 
IS PART OF THE ‘SoL’ SERVICE OF GALILEO, THE HIGH 
PERFORMANCE OF WHICH IS AVAILABLE TO ANY USER 
HAVING SIMILAR NEEDS.
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“To Probe Further”

• http://ec.europa.eu/dgs/energy_transport/galileo/do c/
� High Level Mission Definition version 3.0  - Comprehensive, high-level, 

description of the system

• http://ec.europa.eu/dgs/energy_transport/galileo/do cuments/broch
ure_en.htm

� GALILEO - The European Programme for Global Navigation Services - 2nd 
edition 2005  - General Brochure

� Business in Satellite Navigation - An overview of market developments and 
emerging applications


