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Open Digital 
Signalling

+ 15.000
SIL -4 balizes for Digital ASFA 
and more than 6 00 on -board 
units

Solutions for Railways and Metros

2

Traffic Management

+4.000 km
of High -Speed lines managed 
with our technology 

Telecommunications 
& Passenger Experience

+3.000
Information points for 
passengers.

Automatic Fare 
Collection

+ 35M
daily transactions. 

More than 70 transport operators 

integrated in a single system (T -Mobilitat )

Traffic Management

+4.000 km
of High -Speed lines managed 
with our technology 

CTC | ARS | TMS | TPS | SCADA TVM | BiBo | ABT | Gate | Mobile ASFA | ERTMS | AWN | SWOC Satellite | iConnect | PIS | WoB

| |IA | Big Data Edge Computing Business IntelligenceCloud | IoT | 5G Digital Twins | Deep Learning   | Artificial Vision||

+44M€
invested in R&D 
focused on Mobility 
during last four years



Service Plan lifecycle
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Produce a conflict -free timetable
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Signalling Control

Short term

Day of operations

Actual 
Plan

Execution

Real time operation

Automatic execution of actual plan & conflict resolution.
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Timetable & delay 
management

Automatic plan 
adjustment

Control through 
replanning

Automatic 
Conflict 

Resolution

Automatic 
Routing

Reporting

Traffic Management
Updated plan

Traffic monitoring
and forecasting

1 CONTROL THROUGH REPLANING 2 INTEGRATED CONTROL CENTRE 3 OPEN DIGITAL SIGNALLING 4 INTERNET FOR RAIL 5 DIGITAL INFRASTRUCTURE

Service info

Balize Signal

0 1

Axle Counter

N
o

n
-S

IL



Hot boxes Weight in motion Weather iSleeperIntelligent Gate
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Axle counters Track circuit Signal ETCS Balize ASFA Balize
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ILS -AU
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AWN

SWOC

Autonomous Wireless Network
Internet of Things

EULYNX Framework
MQTT

SIL -4 communication stack

Open Digital Interlocking Safety Detector Platform

SCI - ILS

SCI - IO
SCI - IO

SCI -RBC

Radio Block Centre

LEO PNT
MEO

GSM -R
& 

FRMCS

Adaptable 
Positioning 

System
Universal safety platform

COTS Hardware
EULYNX integration

SCI -CC

Traffic Planning

Traffic Management

Signalling Control

CTC …

ARS …

Plan

RBC -AU

FSFB2
SAHARA/H3

S4
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Hardware (COTS)

Real time O.S.

Generic App.

National Specific

Data config.
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Timetable  and delay 
management

Automatic 
Routing

Automatic Conflict 
Resolution

Automatic plan 
adjustment

Control through 
replanning

Publish updated plan
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Execute
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Adaptable 

Communication 
System

Cybersecurity

SIL -4 layer

AWN Mesh

Warning System

Safe IoT for Rail
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Proprietary interface

EULYNX interface

ETCS interface

Movement 
Authority
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On -Board
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Open Digital Interlocking

SCI -RBC

Radio Block Centre

SCI -CC

EULYNX Ready Interlocking

SCI -CC SCI - CC

Our dream:
Open Digital Interlocking

EULYNX

Massive adoption of EULYNX 

AWN

Direct integration with AWN enabling 
wireless devices, reducing cabling cost

Adaptation Units

Specific hardware and software for rapid 
integration of third -party interlocking

SWOC

Safety object controllers acting as 
EULYNX end -points to wrap non -EULYNX 
objects

Total integration with traffic 
management and control 
systems using EULYNX

Proprietary interface

EULYNX interface

ETCS interface

Hardware (COTS)

Real time O.S.

Generic IXL

National functions

Data config.
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Cybersecurity

SCI - ILS

SCI - ILS

FSFB2
SAHARA/H3

S4

Legacy Interlocking

Protocol handling 

using Adaptation 
Units
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SMI - ILS

SDI - ILS

EULYNX trackside object 

protocols

Smart Wayside 
Object Controllers Non -EULYNX 

trackside object 
protocols

wireless or wired

Diagnostic interface

Maintenance interface

TSI
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Open Digital Interlocking

SCI -RBC

Radio Block Centre

FSFB2
SAHARA/H3

S4

SCI -RBC
TSI

SCI -CC

LEO PNT
GNSS

GSM -R
& 

FRMCS

Adaptable 
Positioning 

System

SCI -RBC

EULYNX Ready Interlocking

SCI -CC SCI -CC

Adjacent RBC

HANDOVER

Legacy interlocking
Up -to 90 

concurrent 
trains

Up -to five different 

interlocking technologies 
per RBC

Different handover 

configuration per each 
adjacent RBC

TCP/IP based architecture allows a 
seamless integration with GSM -R, 
FRCMS or satellite communications

On -Board Adaptable 
positioning system enables 
the use of satellite positioning 
systems

Open integration with any 
EULYNX – compliant 
interlocking

Protocol handling 
using Adaptation 
Units

AS IS
OMSP Hardware
Version 2.3.0d
EULYNX

TO BE
COTS Hardware
Version 3.6
EULYNX

Open Digital
Radio Block 
Centre

Timescales

Minimize trackside and integration test 
from months to weeks

Full handover support

Reduce and simplify collaboration with 
other RBC vendors. 

Break the tech jail

Eliminate dependencies between 
interlocking provider and ETCS vendor

Standardised integration

Open the integration, reduce cost and 
dependencies

Total integration with traffic 
management and control 
systems using EULYNX

SCI -TD
SCI -LS
SCI -XX

Proprietary interface

EULYNX interface

ETCS interface

Key Management

Hardware (COTS)

Real time O.S.

Generic RBC

National functions

Data config.
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Cybersecurity
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Autonomous
Wireless 
Network

Redundant radio 
coverage

Mesh network 
with seamless roaming, queues, 
prioritization and QoS

Wireless & 
wired links

Smart multi -path routing 
protocols, segment 

routing, STAMP,  routing 
on service

IoT ready
MQTT & AMPQ protocols

EULYNX End -Points over 

IoT to wrap non EULYNX 
devices

Smart Wayside Object 
Controller

High redundancy to 
maximize availability 

and resilience

Cloud services  
big data, 
analytics and AI

Pure software solution , AWN is 
hardware independent, giving the 

freedom to choose from a range of 

commercial of the shelve devices

Cybersecurity

Goal

To provide a safe and secure adaptable 
communication layer based on commercial of 
the shelve equipment

Internet of Rails

Creates the proper ecosystem bringing IoT 
standards to the rail

Digital infrastructure

Last mile digitalization enabler

Safety first

Designed for SIL -4 applications (EN50150, 
EN50155) and security (IEC62443)
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Non -safe IoT devices

SIL -4 non -EULYNX 
devices

SIL -4 EULYNX 
devices

Centralized network 
management system AWN JRU

Juridical 
Recorder of any 

AWN message

Edge devices use 
MQTT

a lightweight IoT protocol

AMPQ over TLS
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CMW
Communication Middleware 
distributed across all nodes provides 
data integrity acting as AMPQ broker

STAMP : Simple Two -Way Active Measurement Protocol is an 
extension of segment routing

MQTT : Message Queueing Telemetry Transport

AMPQ : Advance Message Queueing Protocol



Trackside IoT devices
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iSleeper

Electronic sleeper with easy 
installation to deploy sensors

▪ Flooding
▪ Track displacement
▪ Fallen objects
▪ Train detection (axle counter)
▪ Envionment supervisión

Direct integration with the AWN

Intelligent Railway 
Gate

Digital gantry equipped with 
several monitoring devices.
• LIDAR & RADAR to profile the 

train
• Cameras with AI to recognize 

plates and labels
• Temperature and weight in 

montion
• Train Detection 

Smart Wayside 
Object Controller

Safe (SIL -4) AWN component to 
interface with non -EULYX vital 
objects

Creates EULYNX end -points 
wrapping trackside objects 
providing SCI, SMI and SDI 
interfaces

Trustable Warning 
System

Safety zone warning for 
protection of track areas during 
maintenance or special zones 
like Level Crossings

Increased safety by 
broadcasting relevant 
information



DMI

Radar

BTM

Odometer

Adaptable
Communications

GSM -R & FRCMS

GNSS
LEO PNT

Adaptable
Positioning

Braking system

CDAS

Timetable  and delay 
management

Automatic 
Routing

Automatic Conflict 
Resolution

Automatic plan 
adjustment

Control through 
replanning

Publish updated plan
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TSI

over the air interface

over the air interface

TMS to CDAS
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POSITION
REPORT

MA

TARGET
SPEED

TCMS

Other systems

EVC and ASFA OBU

JRU

TIU

ACRONYMS
MA : Movement Authorization
ETCS: European Train Control System

SCI : Standardized Control Interface
RBC : Radio Block Centre
TMS : Traffic Management System
LEO: Low Earth Orbit
LEO PNT: LEO Positioning

GNSS: Global Navigation Satellite System
TSI: Technical Specification for Interoperability
TIU : Train Interface Unit
EVC : European Vital Computer
BTM : Balize Transmission Module

CDAS : Computer Driver Advisory System



On -Board IoT devices
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Adaptable 
Positioning System

Real time positioning (APS) 
actively combining satellite 
(LEO PNT or GNSS), radar, 
odometry… or inercial 
meassuring units

Integrated with OTI provides 
precise composition length

C -DAS

A fully conected DAS system 
following SFERA UIC approach

• Optimized journey
• Energy efficiency
• Timetable

Train Integrity

On -Board Train Integrity (OTI) 
ensures train integrity

Provides a rigorous control of 
the composition, train formation 
and dimensions

Ready to incorporate additional 
sensors

Adaptable 
Communication 
System

Vehicle to Vehicle and Vehicle 
to Infrastructure 
communications using any 
channel

• AWN
• FRCMS

• GSM -R
• Satellite
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