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A NEW STEP FORWARD FOR THE
AUTONOMOUS TRAIN IN FRANCE

SAINT-DENIS, 20 MAY 2021

Two and a half years after a consortium was launched to develop the prototype of an autonomous
regional train in France, SNCF and its partners Alstom, Bosch, Spirops, Thales and the Railenium
Technology Research Institute are putting their test train into operation.

At the start of the year, a Regio 2N regional train was modified and equipped for the purpose of
the trials by the Alstom site in Crespin (formerly Bombardier). Various sensors, cameras, radars
and lidars (laser detection) were fitted to collect essential data for the project.

INITIAL TRIALS ON COMMERCIAL TRACKS, FOLLOWED BY A PHASE OF TESTS AT THE
RAILWAY TEST CENTRE

The first trials took place over one week, in the beginning of March, between Aulnoye and Busigny and
between Busigny and Calais (in the North of France). The Regio 2N regional train prototype ran on a
commercial track, with the project's engineers and technicians on board.

The trials included tests of:
+ The perception and recognition systems for the signals located along the track;
+ The geolocation system, particularly by satellite, which provides the precise position of the train.

During this first phase of trials, the sensors and equipment of these new systems specially fitted on the
train were activated for the purpose of observing how they work but did not interfere with the movement
of the train.
The Regio 2N regional train prototype was driven by an SNCF driver specialised in operating under test
conditions.

At the end of this week of trials, tests were conducted at the CEF railway test centre in Petite-Forét, near

Valenciennes, to test the train's autonomous operation system, which makes it possible to automate the
acceleration and braking of the train.
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A SECOND TRIAL PHASE UNDERWAY TO ACHIEVE SEMI-AUTONOMY

From 17 to 21 May, following the tests carried out at the CEF railway test centre, a second series of trials
has been scheduled to fine-tune the operating system of the train prototype.

These new trials are taking place on the national railway network at Busigny (in the North of France) and
will lead, in the coming months, to semi-autonomous operation in the trial phase.

Semi-autonomous operation makes it possible to automate the acceleration and braking of the train,
supervised by a driver.

These trials are a key step towards achieving the consortium's ultimate objective: achieving full
autonomy by 2023.

The trials, authorised by the French National Railway Safety Authority (EPSF), will help to substantiate the
safety demonstration required for the train's future authorisation to operate.

As an observer in the project, EPSF will be in a position to assess the understanding of the technologies
developed and their impact on the railway system, as well as any possible regulatory changes needing to be
made for this new type of operation.

Cybersecurity issues, which are crucial for the autonomous train, have been taken into consideration from

the start of the project. The project partners are working closely with ANSSI (Agence Nationale de la
Sécurité des Systemes d'Information), the French national cybersecurity authority.

TRAIN PROTOTYPE TO ALTERNATE BETWEEN COMMERCIAL SERVICE AND TRIALS
OVER THE NEXT TWO YEARS

This Regio 2N regional train will be used over the next two years as a prototype of the autonomous
passenger train.

The train will be tested on the track between Aulnoye and Busigny, during the school holidays.

Outside the research and test periods, the Regio 2N regional train, an activity of SNCF Voyageurs, will be in
regular commercial service, transporting passengers. During these commercial trips, in conventional driving
mode, it will record data that will improve the performance of the signal recognition algorithms by

detecting, for example, the colour of the traffic lights and the surrounding environment of the train.

At the same time, laboratory work is being carried out on trial simulators at the sites of all the consortium
partners to fine-tune the itineraries of the test train and further develop the automated system.

AUTONOMOUS TRAIN: REAL BENEFITS FOR TRANSPORTING PASSENGERS AND GOODS

Train automation means real benefits for rail customers:

+ Increased capacity, because running more trains means being able to transport more passengers and
more goods;
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+ Greater fluidity and regularity thanks to harmonised traffic flow and optimised speed, making it easier
to react to unforeseen circumstances;

+ More environmental-friendly transport, thanks to reduced energy consumption and the shift from
road to rail.

Autonomy thus provides rail transport with new perspectives: more flexible organisation, with the
possibility of rapidly changing the number of trains in line with changing needs. These benefits will
encourage a modal shift from road to rail, thereby contributing to a more environmental-friendly mode of
transport.

"Our project has just passed a significant milestone with great success. Another step has been taken
towards achieving autonomy in rail. The mobilisation of the SNCF teams and of our partners allows us to
explore all the issues, both human and technological. With our research work and trials, we are making
progress in the rail sector and preparing for its future development."

Pierre lIzard, Director of Technology, Innovation and Group Projects, SNCF Group

"The trials conducted over the last few months represent a significant step towards our goal, that of
inventing the transport of the future with the autonomous train. By providing its expertise in the domains of
artificial intelligence, BIM (digital mock-up), digital modelling and operating safety, Railenium, the
Technological Research Institute for the rail industry, is delighted with the work of the multi-partner teams,
who are taking up the technological and scientific challenges of this pioneering project!"

Eric Tregoat, CEO of Railenium

"Alstom is particularly proud to have helped reach a new milestone for autonomous operation in France,
following the first run of a semi-autonomous freight train on the French national railway network last
October. With more than 50 years of experience, Alstom has been offered, with this project of autonomous
train for passengers, a new major opportunity to enhance its skills and innovations in the field of rail
automations and autonomous transport, thereby developing its leadership in new forms of autonomous and
digital mobilities."

Jean-Baptiste Eyméoud, President, Alstom France

"We are pleased to see the realisation of this innovative programme after two and a half years of work by
the consortium. The success of these trials confirms the pertinence of autonomous vehicle technologies
when applied to the railway sector. The Bosch group, through its Bosch Engineering team in France, is proud
to contribute to this research programme which is paving the way for the future of rail mobility."

Heiko Carrie, President of Robert Bosch France

"It is an honour for SpirOps to put its Al expertise at the service of this collaborative adventure. This project
is a fantastic laboratory for improving experience on board and developing the autonomy of future trains."
Jérome Hoibian, CTO of SpirOps

"As a major actor in rail signalling and a global pioneer in automatic metro systems, Thales has been a
partner of SNCF's Autonomous Train programme since day one, with the TeleConduite Rail and Service
Voyageurs projects. We are delighted to have reached this new milestone and are extremely proud of the
collaboration and trust that Thales and SNCF have enjoyed for many years. This project builds on Thales'
latest innovations in the field of artificial intelligence on board platforms such as trains, where safety is
critical, and illustrates its expertise in key digital technologies such as Al or cybersecurity."

Millar Crawford, Executive Vice-President, Ground Transport Systems at Thales
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ABOUT THE GROUP SNCF

SNCF is a global leader in passenger and freight transport services, including management of the
French rail network, with revenue of €30 billion in 2020 of which one third was outside France. The
Group does business in 120 countries and has 272,000 employees, of which 210,000 in France and
over half in its core rail business. The new SNCF, a public limited company that began operating on
1 January 2020, consists of a parent (SNCF) and five subsidiaries: SNCF Réseau (management,
operation and maintenance of the French rail network, plus railway engineering) with its own
subsidiary SNCF Gares & Connexions (station management, development and commercialisation);
SNCF Voyageurs and its subsidiaries Transilien (mass transit in the Paris region), TER (regional rail),
TGV INOUI, OUIGO and Intercités (long-distance rail), Eurostar, Thalys, Alleo and Lyria (international
rail), and OUl.sncf (online ticket sales); Keolis (a global operator of urban, suburban and regional
mass transit systems); SNCF Fret (rail freight); and Geodis (freight transport and logistics solutions).
The Group works closely with its customers (passengers, local authorities, shippers and railway
operators using SNCF Réseau services) and with regional communities, building on its expertise in
all aspects of rail and all types of transport to deliver simple, seamless, sustainable solutions for
every mobility need.

Find out more at sncf.com

ABOUT RAILENIUM

Railenium is an Institute for Technological Research (IRT) specialising in the rail sector. Its mission is
to develop company competitiveness as a driver for growth and employment through collaborative
innovation.

Based in the Hauts-de-France region, supported by the State and the rail industry, the IRT
Railenium implements innovation projects by creating partnerships between industry and
academia. It coordinates the implementation of innovation projects that address the issues of the
sector in conjunction with the public authorities. www.railenium.eu

ABOUT ALSTOM

Leading the way to greener and smarter mobility worldwide, Alstom develops and markets
integrated systems that provide the sustainable foundations for the future of transportation.
Alstom offers a complete range of equipment and services, from high-speed trains, metros, trams,
and e-buses to integrated systems, customised services, infrastructure, signalling and digital
mobility solutions. With the integration of Bombardier Transportation on 29 January 2021,
combined turnover for the new Group reached €15.7 billion for the 12 months ended 31 March
2020*. Headquartered in France, Alstom is now present in 70 countries and employs 75,000 people
worldwide. www.alstom.com

*unaudited pro forma accounts

ABOUT THE GROUP BOSCH

The Bosch Group is a leading global supplier of technology and services. It employs roughly 395,000
associates worldwide (as of 31 December 2020). The company generated sales of 71.5 billion euros
in 2020. Its operations are divided into four business sectors: Mobility Solutions, Industrial
Technology, Consumer Goods, and Energy and Building Technology. As a leading loT provider,
Bosch offers innovative solutions for smart homes, Industry 4.0, and connected mobility. Bosch is
pursuing a vision of mobility that is sustainable, safe, and exciting. It uses its expertise in sensor
technology, software, and services, as well as its own IoT Cloud, to offer its customers connected,
cross-domain solutions from a single source. The Bosch Group's strategic objective is to facilitate
connected living with products and solutions that either contain artificial intelligence (Al) or have
been developed or manufactured with its help. Bosch improves quality of life worldwide with
products and services that are innovative and spark enthusiasm. In short, Bosch creates technology
that is "Invented for Life". The Bosch Group comprises Robert Bosch GmbH and its roughly 440
subsidiary and regional companies in some 60 countries. Including sales and service partners,
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Bosch's global manufacturing, engineering and sales network covers nearly every country in the
world. With more than 400 locations worldwide, the Bosch Group has been carbon neutral since
the first quarter of 2020. The basis for the company's future growth is its innovative strength. At
129 locations across the globe, Bosch employs some 73,000 associates in research and
development, of which nearly 34,000 are software engineers.

(®) SPIROPS ABOUT SPIROPS

SpirOps is a pioneering research and development company in the digital modelling of human
behaviour.

For nearly 20 years, SpirOps has been developing artificial intelligence technology aimed at
reflecting the finer points of human reasoning, placing its team and technologies at the service of
the most ambitious innovation projects of major industrial companies in many fields, both virtual:
crowd simulation (SNCF) and video games (Ubisoft); and real: autonomous cars and autonomous
trains (Stellantis, formerly PSA, and SNCF).

Main achievements:

- SpirOps Al: makes it possible to create systems capable of simulating human reasoning,
reflexively (the system can explain the reasons for its decisions) as well as adaptively
(reinforcement learning, memories) with very low energy consumption.

- SpirOps Crowd: a comprehensive urban simulator, which simulates individuals and vehicles. The
simulator makes it possible to test the use of outdoor or indoor urban landscapes, train stations,
shopping centres, neighbourhoods, etc. with remarkable accuracy.

- SpirOps Autonomous Driving: a set of technologies which can be used to analyse the vehicle's
external environment from its sensors, understand complex and unexpected situations, and make
driving decisions.

Find out more at www.spirops.com

THALES ABOUT THALES

biotiem we canalirusy Thales (Euronext Paris: HO) is a global leader in advanced technologies, investing in digital and
"deep tech" innovations — connectivity, big data, artificial intelligence, cybersecurity and quantum
computing — to build a confident future crucial for the development of our societies. The Group
provides its customers — businesses, organisations and governments — in the defence, aeronautics,
space, transport and digital identity and security domains with solutions, services and products that
help them fulfil their critical role, consideration for the individual being the driving force behind all
decisions. Thales has 81,000 employees in 68 countries. In 2020 the Group generated sales of €17
billion.

Press contacts

SNCF GROUP: +33 (0)1 85 07 89 89 / servicedepresse @sncf.fr

RAILENIUM: Estelle Cartignies +33 (0)6 81 77 60 40 / estelle.cartignies@i-trans.org

ALSTOM: Philippe Molitor + 33 (0)7 76 00 97 79 / philippe.molitor@alstomgroup.com

BOSCH: Florence Melin +33 (0)1 40 10 74 24 / florence.melin@fr.bosch.com
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