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What We Want 

Ç Increased safety on local and regional lines  
 

Ç Lower operational costs 
 
Ç Higher capacity  

 
Ç Compatibility with the European ERTMS-ETCS standard 
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The new paradigm 

Å aƻǾŜ ǘƘŜ άƛƴǘŜƭƭƛƎŜƴŎŜέ ŦǊƻƳ ǘƘŜ ǘǊŀŎƪ ǎƛŘŜ ǘƻ ǘƘŜ ǘǊŀƛƴǎ 

Å Replace the fixed blocks with a  more efficient use of the network: 
άŘȅƴŀƳƛŎ ōƭƻŎƪǎέ 

Å Improve the safety/security respect to traditional solutions 

Å Increase the frequency of train re-using the same infrastructure 

GNSS  
(EGNOS and 

Galileo) 
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 GNSS railways applications 

Å Safety critical applications  
ïTrain control (signalling) 
ïDriver status monitoring  
ïShunting operations 

Å Security related applications 
ïTracking and tracing of trains, goods 
ïRail composition integrity 
ïCorridor monitoring 
ïGeo-fencing 
ïEnvironment protection 
ïLevel crossing control 

Å Non safety/security applications 
ïFreight train management 
ïAdvanced logistic 
ïTrain velocity/energy optimisation 
ïSurvey and Maintenance of rail tracks  

 

 
 
 

http://www.railway-technology.com/contractors/signal/westinghouse/
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 Regional and low traffic lines in Europe  
 
 

Ç Local lines of about 70km around big 
towns 
 
Ç Most of train operations based on old   

safety systems 
 
Ç lack of automatic train protection 

systems (ATP) 
 
Ç Signalling train separation and train 

control (driving) based on human 
responsibility 
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Satellite-technology for rail applications 

Exploit new 
technologies 

Ensure 
ERTMS 
compatibility 

Increase 
market  

GNSS 

ÅGPS, GLONASS fully operative 

ÅGALILEO under development to 

provide Europe independence and 

greater robustness 

 

New markets 

Åprivate freight/mining/heavy  

haul lines 

Åpublic or private lines, operating in 

rural/critical regions 

ÅLow traffic-regional lines 

ERTMS (new MoU) 

Åextending  specifications to meet 

global requirements by 

introducing: 

ÅNetwork independent TLC 

ÅSatellite positioning 

Making 
investments 

more  
attractive 
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The GNSS   ñsystem of systemsò  

vital for economy and safety 

GPS GLONASS GALILEO BEIDOU 

By 2012 to 2025 about 44B$ planned to modernise 
GPS, GLONASS and build GALILEO, BEIDOU 

GNSS offers a redundant & resilient 
global infrastructure for realizing accurate, 

 safe and cost effective train localization systems  

Increased  GNSS capabilities 

ωhigher integrity 

ωLower vulnerability  

ωHigher accuracy 

Multi -constellation pave the way 

to pursue  autonomy and trustiness 

New features on TCS 

ωSatellite localization 

ωVirtual blocks operation 

Whenever  environmental conditions  

are critical, GNSS is the cost efficient 

way for Train Control Systems    
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RBC 

 Balises   

OBS 

GNSS  
SATELLITES 

Positioning  Data ( discontinuoos )  

Positioning  Data ( continuous )  

L D S 

Added  Components  

 ERTMS train control system   

Augmentation  network  

Virtual Balise 

Today 

Track circuits 


