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UNIFE has an extensive and diverse experience with European research and innovation (R&I) projects. 

During our 30 years of operating in Brussels, this association has served as both an advocate for 

increased EU funding for rail research and as a partner and coordinator of dozens of projects dealing with 

various railway subsystems such as rolling stock, infrastructure, signalling, energy, freight and more. We 

are actively involved in the European Rail Research Advisory Council’s (ERRAC) secretariat, our sector’s 

European Technology Platform and a trusted partner of the European Commission.

Based on the successes of Shift2Rail, UNIFE advocated for the establishment of its successor – now 

known as the Europe’s Rail Joint Undertaking (EU-Rail) - within the framework programme for Research 

& Innovation Horizon Europe 2021-2027. EU-Rail was officially launched at the end of 2021, with a budget 

of roughly €1,2 billion after its official regulation was adopted by the Council of the European Union. At 

the present, 12 UNIFE members are involved in the Joint Undertaking as Founding Members.
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DAYDREAMS (Development of prescriptive AnalYtics baseD on 
aRtificial intElligence for iAMS) is a project within Shift2Rail’s 3rd 
Innovation Programme (IP3). It started its activities in December 2020.
Learn more: https://daydreams-project.eu/

IN2ZONE (The next generation of railway transition zones) is a Shift2Rail 
Innovation Programme 3 (IP3) project that seeks to enable 
infrastructure to boost the economic viability, sustainability and 
resilience of the European rail network.
Learn more: https://in2zone.eu/

IP4MAAS is a project under S2R JU’s 4th Innovation Programme (IP4). 
The project was launched in December 2020.  IP4MAAS will assist IP4 
projects in demonstrating the technologies at an unprecedented level 
at 6 different locations in Europe and with the cooperation of more than 
10 transport operators.
Learn more: https://www.ip4maas.eu/

OPTIMA (Communication Platform for Traffic Management 
Demonstrator) is a Shift2Rail Innovation Programme 2 (IP2) project 
began its work in December 2019.
Learn more: https://www.optima-project.eu/

RAILGAP (RAILway Ground truth and digital mAP) is a Horizon 2020 
project that started in January 2021. It is tasked with developing 
innovative High Accuracy, High Precision Ground Truth and Digital 
Maps, essential elements of an EGNSS train positioning system and a 
Validation &Verification Environment.
Learn more: https://railgap.eu/

RECET4Rail (Reliable Energy and Cost-Efficient Traction system for 
Railway) is a project under S2R JU’s 1st Innovation Programme (IP1).
Learn more: https://recet4rail.eu/

RIDE2RAIL is a project directly linked to S2R JU’s 4th Innovation 
Programme (IP4). The project started in December 2019 and works to 
develop solutions and tools that will facilitate the efficient 
combination of ride-sharing and scheduled transport services - for 
example, bus and rail.
Learn more: https://ride2rail.eu/

Safe4Rail-3 (Advanced safety architecture and components for next 
generation TCMS in Railways) is a Shift2Rail IP1 research project that 
seek, in collaboration with the Shift2Rail CONNECTA-3 project, to 
increase the flexibility and reliability of the Train Control and 
Monitoring System (TCMS) communications.
Learn more: https://safe4rail-3.eu/ 

SILVARSTAR (SoIL Vibration and AuRalisation Software Tools for 
Application in Railways) is a 2-year collaborative project that fits into 
the ”Cross-Cutting Activities” category of Shift2Rail.
Learn more: https://silvarstar.eu/

STREAM (Smart Tools for Railway work safEty and performAnce 
iMprovement) is a S2R JU IP3 project dedicated to delivering a 
resilient, consistent, cost-efficient and high capacity European rail 
infrastructure.
Learn more: https://streams2r.eu/

TRANSIT (TRAin pass-by Noise Source characterization and 
separation Tools for cost-effective vehicle certification) is a research 
and innovation project being conducted within the wider S2R JU’s 
“Cross-Cutting Activities”. 
Learn more: https://transit-prj.eu/

5GRAIL is a Horizon 2020 EU-funded project that consists of eight 
Work Packages and was organised to validate the first Future 
Railways Mobile Communication System (FRMCS)  specifications by 
developing and testing prototypes for the technology’s ecosystem on 
both trackside infrastructure and on-board use.
Learn more: https://5grail.eu/

Learn more about our research activities from our website!

www.unife.org/activities/research/

NEXTGEAR (NEXT generation methods, concepts and solutions for the 
design of robust and sustainable running GEAR) is a Shift2Rail 
Innovation Programme 1 (IP1), which saw its activities commence in 
December 2019.
Learn more: https://nextgear-project.eu/ 

The GEARBODIES project, which started in December 2020, seeks to 
develop new methods and technology for the inspection of new 
materials in carbody applications, as well as to employ innovative 
approaches for developing novel concepts with enhanced lifetimes 
for key running gear components.
Learn more: http://www.gearbodies.eu/

@UNIFE UNIFE www.unife.org
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CLUG 2.0 (CLUG Demonstration of Readiness for Rail) is a project 

funded by EUSPA which continue the activity started in the CLUG 

project. The main objective remains the same as the one identified in 

CLUG, which is  the development and demonstration of absolute safe 

train positioning by applying the existing and future European Global 

Navigation Satellite System (GNSS) and the European Geostationary 

Navigation Overlay Service (EGNOS) and multi-sensor functionality for 

train localization.

https://www.clug2.eu

DACcord project is the continuation of the DACcelerate project, with 

updated goals still under the framework of the European DAC Delivery 

Program (EDDP). The overall goal of the DACcord project is to support 

Europe’s Rail Joint Undertaking in the preparation of the migration and 

implementation of DAC in Europe. 
https://rail-research.europa.eu/european-dac-delivery-programme
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Innovation Programme (IP3). It started its activities in December 2020. 

https://daydreams-project.eu

The GEARBODIES project, which started in December 2020, seeks 

to develop new methods and technology for the inspection of new 

materials in carbody applications, as well as to employ innovative 

approaches for developing novel concepts with enhanced lifetimes 

for key running gear components.

http://www.gearbodies.eu

IN2ZONE (The next generation of railway transition zones) is a 

Shift2Rail Innovation Programme 3 (IP3) project that seeks to enable 

infrastructure to boost the economic viability, sustainability and 

resilience of the European rail network.

https://in2zone.eu

IP4MAAS is a project under S2R JU’s 4th Innovation Programme (IP4). 

The project was launched in December 2020.  IP4MAAS will assist IP4 

projects in demonstrating the technologies at an unprecedented level 

at 6 different locations in Europe and with the cooperation of more 

than 10 transport operators.

https://www.ip4maas.eu

NEXTGEAR (NEXT generation methods, concepts and solutions for 

the design of robust and sustainable running GEAR) is a Shift2Rail 

Innovation Programme 1 (IP1), which saw its activities commence in 

December 2019.

https://nextgear-project.eu

OPTIMA (Communication Platform for Traffic Management 

Demonstrator) is a Shift2Rail Innovation Programme 2 (IP2) project 

began its work in December 2019.

https://www.optima-project.eu

RAILGAP (RAILway Ground truth and digital mAP) is a Horizon 2020 

project that started in January 2021. It is tasked with developing 

innovative High Accuracy, High Precision Ground Truth and Digital 

Maps, essential elements of an EGNSS train positioning system and a 

Validation &Verification Environment.

https://railgap.eu 

RECET4Rail (Reliable Energy and Cost-Efficient Traction system for 

Railway) is a project under S2R JU’s 1st Innovation Programme (IP1). 
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develop solutions and tools that will facilitate the efficient combination 

of ride-sharing and scheduled transport services - for example, bus 

and rail.

https://ride2rail.eu

Safe4Rail-3 (Advanced safety architecture and components for next 

generation TCMS in Railways) is a Shift2Rail IP1 research project that 

seek, in collaboration with the Shift2Rail CONNECTA-3 project, to 

increase the flexibility and reliability of the Train Control and Monitoring 
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https://safe4rail-3.eu

 

SILVARSTAR (SoIL Vibration and AuRalisation Software Tools for 

Application in Railways) is a 2-year collaborative project that fits into 

the ”Cross-Cutting Activities” category of Shift2Rail.
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STREAM (Smart Tools for Railway work safEty and performAnce 
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Research & Innovation 
Projects

DAYDREAMS 

DAYDREAMS (Development of prescriptive analytics 
based on artificial intelligence for IAMS) is a project 
within Shift2Rail’s 3rd Innovation Programme (IP3). 
It started its activities in December 2020.

DAYDREAMS’s overall objective is to advance - in line 
with S2R JU’s vision - on the integration and use of 
data and artificial/human trustworthy intelligence, 
together with context-driven Human Machine 
Interface (HMI) for prescriptive Intelligent Asset 
Management Systems (IAMS) in railway by:

 ► Advancing the maintenance approach by 
moving from preventive and predictive asset 
management towards prescriptive asset 
management

 ► Largely improving the decision-making 
process by developing multi-objective decision 
optimisation approaches that take into account 
all possible, and often conflicting, implications 
of IAMS decisions in the railway environment 
(e.g., on Traffic Management System, Energy, 
Freight, etc.,)
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IP4MaaS

IP4MAAS is a project under S2R JU’s 4th Innovation 
Programme (IP4). The project was launched in 
December 2020. 

Within IP4, more than 10 projects have created 
a wide array of technologies which tackle 
various aspects of the traveller experience. 
Those technologies tackle the interoperability of 
Transport Service Providers’ (TSPs) services, travel 
shopping, booking & ticketing, trip tracking, travel 
companion technologies and business analytics. 
Various tools have been tested in multiple 

 ► Providing a solution for optimum and 
sustained track support conditions that is 
compatible with the next generation track 
solutions already developed

Consequently, the project will enable the transition 
zone solution to selfcorrect minor vertical track 
geometry irregularities or faults. Further, the 
solution architecture will be modular to ensure the 
benefits are realised in minimal time.

During 2021, the current state-of-art technology 
and identification of innovative concepts for 
transition zones have been defined and the 
technical specifications for the design of transition 
zones have been prepared.

For more information, 
please visit the project’s 
website at in2zone.eu

To get further updates 
concerning IN2ZONE, please 
contact UNIFE Technical 
Affairs Manager Marta 
García via email at marta.
garcia@unife.org. 
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NEXTGEAR 

NEXTGEAR (Next generation methods, concepts 
and solutions for the design of robust and 
sustainable running gear) is a Shift2Rail Innovation 
Programme 1 (IP1), which saw its activities 
commence in December 2019.

The project contributes to the development of a 
new generation of running gear. To make a step 
change towards this end, NEXTGEAR is: 

 ► Updating the Universal Cost Model (UCM) 
developed by the Roll2Rail project

 ► Suggesting new ideas on the use of new 
materials and manufacturing methods

 ► Designing the wheelset of the future by 
proposing hybrid carbon fibre/metallic 
wheelset design

Since NEXTGEAR got underway, some of its 
preliminary achievements and results include:

 ► As the projects aims to release the UCM 
2.0 tool release by its conclusion, the 
previous version has been upgraded with 
the development and improvement of new 
modeling techniques, cost modelling methods 
and new user interface

 ► NEXTGEAR has investigated two novel 
materials and manufacturing methods: the 
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OPTIMA

OPTIMA (Communication platform for traffic 
management demonstrator) is a Shift2Rail 
Innovation Programme 2 (IP2) project began its 
work in December 2019.

OPTIMA will address the design and development 
of a Communication Platform to manage the link 
with different services, or “multimodal operational 
systems”, supporting Traffic Management System 
(TMS) applications.

The platform will link TMS applications with Traffic 
Management, Traffic Control, Maintenance/Energy 
Management and signalling field infrastructure 
systems.

The main objectives of OPTIMA are:

 ► Make use of the Integration Layer to 
integrate real-time data from the rail business 
service, external sources, services running 
in the Application Framework and operator 
workstations

 ► Develop, validate and verify the 
Communication Platform

 ► Provision of a fully available and documented 
communication platform for installing and 
testing complementary projects prototypesIn 
2021, the project began in its development 
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To learn about train 
positioning initiatives, 
visit railgap.eu

Want to hear more about 
mapping? Please write to 
UNIFE Technical Affairs 
Manager Jose Bertolín at 
jose.bertolin@unife.org.

RAILGAP

RAILGAP (Railway ground truth and digital map) 
is a Horizon 2020 project that started in January 
2021. It is tasked with developing innovative High 
Accuracy, High Precision Ground Truth and 
Digital Maps, essential elements of an EGNSS train 
positioning system and a Validation &Verification 
Environment.

During the project’s first year, the consortium 
was dedicated to analysing user needs and 
sorting them into functional and non-functional 
requirements for the development of the Ground 
Truth and Digital maps.

Additionally, the project started to prepare the 
measurement campaign through the review of 
the state-of-the-art of selected technologies and 
the definition of the measurement procedures. 
The work related to the characterisation of 
technologies in railways also started. It was mainly 
focused on the obtention and validation of the 
necessary error models and the performance of 
sensor fusion solutions for railway precise and 
robust position/trajectory determination.
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RIDE2RAIL

RIDE2RAIL is a project directly linked to S2R 
JU’s 4th Innovation Programme (IP4). The project 
started in December 2019 and works to develop 
solutions and tools that will facilitate the efficient 
combination of ride-sharing and scheduled 
transport services - for example, bus and rail. By 
making it easier to compare and choose between 
multiple transport options and services, RIDE2RAIL 
seeks to make ride-sharing a (more) attractive way 
to move passengers towards public transportation 
while fighting both congestion and pollution.

RIDE2RAIL aims to integrate multiple public, 
private and social data sets and sources with 

 ► Investigations on reliability of traction 
components and lifetime mechanisms 

 ► Big Data, Artificial Intelligence (AI) for smart 
and predictive maintenance of traction systems

This year, RECET4Rail has already reached 
important research conclusions in 3D printing 
technologies for traction components with the 
selection of one use case. Also, in relation with 
Wireless Dynamic Charging for urban vehicles, 
a set of solutions based on lithium batteries for 
a free catenary operation of a tramway in a city 
profile have been already defined.

Visit the project's website, 
recet4rail.eu, for more 
details.

For further inquiries, 
contact UNIFE Technical 
Affairs Manager Marta 
García by email at marta.
garcia@unife.org.
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SAFE4RAIL-3

Safe4Rail-3 (Advanced safety architecture and 
components for next generation TCMS in railways) 
is a Shift2Rail IP1 research project that seek, in 
collaboration with the Shift2Rail CONNECTA-3 
project, to increase the flexibility and reliability of 
the Train Control and Monitoring System (TCMS) 
communications. It is also tasked with reducing 
development and maintenance costs and achieving 
novel train functionalities. The project will do so 
while paying special attention to manufacturer 
interoperability and the availability of multiple 
sources.

Safe4Rail-3’s activities are based on the 
development of three technological pillars aimed 
at advancing the maturity of technologies and 
devices for the next generation of TCMS needed to 
achieve TRL 6/7:

 ► Development of the Drive-by-Data (DbD) 
devices in the train network

 ► Development of high TRL wireless devices and 
antennas that are suitable for Wireless Train 
Backbone and Consists domains (Wireless 
TCMS), along with analysis of antenna 
installation

 ► Integration of a Heating, Ventilation and Air 
Conditioning (HVAC) functionality on top of a 
Functional Distribution Framework platform 
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and a DbD communication layer that takes 
full advantage of the expertise obtained from 
AUTOSAR

Safety and Security assessments for these 
technological developments will be analysed and 
studied based on the upcoming standardisation.

During the first year of the project, the consortium, in 
collaboration with the complementary CONNECTA-3 
project, worked to consolidate the new requirements 
for the three technologies to achieve TRL 6/7 and 
started the development phase.

To read more about this 
project visit its website: 
safe4rail-3.eu

Additionally, please contact 
UNIFE Technical Affairs 
Manager Jose Bertolín at 
jose.bertolin@unife.org for 
further details.

SILVARSTAR

SILVARSTAR (Soil vibration and auralisation 
software tools for application in railways) is a 2-year 
collaborative project that fits into the ”Cross-Cutting 
Activities” category of Shift2Rail. 

This project seeks to provide the railway community 
with software tools and methodologies best suited 
to assessing the noise and vibration environmental 
impact of railway traffic on a system level.

The project’s main ambition is to prove software tools 
for application in soil vibration and in auralisation 
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STREAM

STREAM (Smart tools for railway work safety and 
performance improvement) is a S2R JU IP3 project 
dedicated to delivering a resilient, consistent, 
cost-efficient and high capacity European rail 
infrastructure.

The project’s activities are focused on delivering 
two methods – or Work Streams - to improve 
competitiveness in railway maintenance and 
construction operations:

 ► The first work stream involves the development 
of a control platform designed to convert 
traditional heavy-duty hydraulic machines (e.g., 
excavators) in robotic systems.

 ► The project’s second work stream is focused on 
creating a modular, wearable, active exoskeleton 
to reduce the risk of injury due to physical 
overload.

Furthermore, STREAM has set up an End-User 
Board composed of 12 companies. These board 
members represent end users of the technology, 
including Infrastructure Managers and Construction 
companies. 

They provide feedback on all technical aspects of 
the outputs to help bring the technology close to 
the market needs. Two meeting have been held and 
resulted in fruitful exchanges of information.
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In 2021, the main project objectives have been:

 ► Definition of the technical requirements, 
categorised by user, safety, regulatory, and 
ethical requirements for each of the two 
technical solutions. Those include the analysis of 
the replies of the questionnaires for companies 
and workers.

 ► Technical demonstrations of both technologies 
in Italy and Spain at the beginning of the year.

 ► Cost-Benefit Analysis and ethical assessment 
are highly relevant to the project. During the year 
several research activities have been conducted 
to improve the background within this field.

For more information, 
please visit the project 
website at streams2r.eu

To have even more details, 
please contact UNIFE 
Technical Affairs Marta García 
by email at marta.garcia@
unife.org

TRANSIT

TRANSIT (Train pass-by noise source characterization 
and separation tools for cost-effective vehicle 
certification) is a research and innovation project 
being conducted within the wider S2R JU’s “Cross-
Cutting Activities”.

TRANSIT will provide the railway community with a 
proven set of innovative tools and methodologies 
for reducing rail’s environmental impact and 
improving the level of interior acoustic comfort of 
railway vehicles. Currently, vehicle certification and 
homologation requires extensive measurement 
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5GRAIL

5GRAIL is a Horizon 2020 EU-funded project that 
consists of eight Work Packages and was organised 
to validate the first Future Railways Mobile 
Communication System (FRMCS) – the successor 
to Global System for Mobile Communications – 
Railway (GSM-R) - specifications by developing and 
testing prototypes for the technology’s ecosystem 
on both trackside infrastructure and on-board 
use. Regarding the latter, the project aims to 
reduce specific equipment costs and installation 
engineering time by combining all train-to-ground 
communications. The hypothesis is that this is 
possible by enabling a modular on-board setup 
based on standardised interfaces and including 
mainstream 5G omponents, called Telecom On-
Board Architecture (TOBA), in alignment with the 
sector’s technical vision.

The project has started to define the functional 
tests and will then work towards prototypes 
development and evaluation, for both on-board 
and infrastructure, including the European 
Train Control System (ETCS), Automatic Train 
Operation (ATO), FRMCS voice specific services 
and Train Control and Monitoring System (TCMS) 
applications. The objective is to create interfaces 
between TOBA and ETCS, ATO and TCMS.
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DAYDREAMS (Development of prescriptive AnalYtics baseD on 
aRtificial intElligence for iAMS) is a project within Shift2Rail’s 3rd 
Innovation Programme (IP3). It started its activities in December 2020.
Learn more: https://daydreams-project.eu/

IN2ZONE (The next generation of railway transition zones) is a Shift2Rail 
Innovation Programme 3 (IP3) project that seeks to enable 
infrastructure to boost the economic viability, sustainability and 
resilience of the European rail network.
Learn more: https://in2zone.eu/

IP4MAAS is a project under S2R JU’s 4th Innovation Programme (IP4). 
The project was launched in December 2020.  IP4MAAS will assist IP4 
projects in demonstrating the technologies at an unprecedented level 
at 6 different locations in Europe and with the cooperation of more than 
10 transport operators.
Learn more: https://www.ip4maas.eu/

OPTIMA (Communication Platform for Traffic Management 
Demonstrator) is a Shift2Rail Innovation Programme 2 (IP2) project 
began its work in December 2019.
Learn more: https://www.optima-project.eu/

RAILGAP (RAILway Ground truth and digital mAP) is a Horizon 2020 
project that started in January 2021. It is tasked with developing 
innovative High Accuracy, High Precision Ground Truth and Digital 
Maps, essential elements of an EGNSS train positioning system and a 
Validation &Verification Environment.
Learn more: https://railgap.eu/

RECET4Rail (Reliable Energy and Cost-Efficient Traction system for 
Railway) is a project under S2R JU’s 1st Innovation Programme (IP1).
Learn more: https://recet4rail.eu/

RIDE2RAIL is a project directly linked to S2R JU’s 4th Innovation 
Programme (IP4). The project started in December 2019 and works to 
develop solutions and tools that will facilitate the efficient 
combination of ride-sharing and scheduled transport services - for 
example, bus and rail.
Learn more: https://ride2rail.eu/

Safe4Rail-3 (Advanced safety architecture and components for next 
generation TCMS in Railways) is a Shift2Rail IP1 research project that 
seek, in collaboration with the Shift2Rail CONNECTA-3 project, to 
increase the flexibility and reliability of the Train Control and 
Monitoring System (TCMS) communications.
Learn more: https://safe4rail-3.eu/ 

SILVARSTAR (SoIL Vibration and AuRalisation Software Tools for 
Application in Railways) is a 2-year collaborative project that fits into 
the ”Cross-Cutting Activities” category of Shift2Rail.
Learn more: https://silvarstar.eu/

STREAM (Smart Tools for Railway work safEty and performAnce 
iMprovement) is a S2R JU IP3 project dedicated to delivering a 
resilient, consistent, cost-efficient and high capacity European rail 
infrastructure.
Learn more: https://streams2r.eu/

TRANSIT (TRAin pass-by Noise Source characterization and 
separation Tools for cost-effective vehicle certification) is a research 
and innovation project being conducted within the wider S2R JU’s 
“Cross-Cutting Activities”. 
Learn more: https://transit-prj.eu/

5GRAIL is a Horizon 2020 EU-funded project that consists of eight 
Work Packages and was organised to validate the first Future 
Railways Mobile Communication System (FRMCS)  specifications by 
developing and testing prototypes for the technology’s ecosystem on 
both trackside infrastructure and on-board use.
Learn more: https://5grail.eu/

Learn more about our research activities from our website!

www.unife.org/activities/research/

NEXTGEAR (NEXT generation methods, concepts and solutions for the 
design of robust and sustainable running GEAR) is a Shift2Rail 
Innovation Programme 1 (IP1), which saw its activities commence in 
December 2019.
Learn more: https://nextgear-project.eu/ 

The GEARBODIES project, which started in December 2020, seeks to 
develop new methods and technology for the inspection of new 
materials in carbody applications, as well as to employ innovative 
approaches for developing novel concepts with enhanced lifetimes 
for key running gear components.
Learn more: http://www.gearbodies.eu/
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