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AUTOMATED TRAIN - VISION SNCF
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• SNCF aims to develop automated trains. How does the 
role of people evolve in railway systems during
automation change?

• How does the train driver collaborates with the 
automatic driving system (Human-Machine Teaming)? 
What about unexpected situations? Who is in charge of 
safety?

• Under emergencies, what are the ‘best’ decisions the 
driver can make to guarantee safety?

RESEARCH QUESTION
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AUTOMATIC TRAIN OPERATION(ATO)

GoA2 is an intermediate level of automation that provides the service of acceleration and deceleartion. It is surpvised by 
the Automatic Train Protection system (ATP). The conductor is always in charge of the exchanges with passengers, door
control and unexpected situations.
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Source: https://www.digital.sncf.com/actualites/train-autonome-ou-comment-trouver-une-reponse-aux-mobilites-de-demain

Different train operation’s automation levels 
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AUTOMATIC TRAIN OPERATION(ATO)

Different train operation’s automation levels

GoA GoA Name Train Operator Description

GoA1
Non automated train 

operation 
Train driver in the cab

The train is driven manually; but protected by automatic train protection (ATP). This GoA canalso include

providing advisory information to assist manual driving.

GoA2
Semi-automated train 

operation
Train driver in the cab

The train is driven automatically, stopping is automated but a driver in the cab is required to start

automatic driving of the train, the driver can operate the doors (although this can also be done

automatically), the driver is still in the cab to check the track ahead is clear and carry out other manual

functions.The driver cantake over in emergencyor degraded situations.

GoA3 Driverless train operation
Train attendant on-board 

the train

The train is operated automatically including automatic departure, a train attendant has some

operational tasks, e.g. operating the train doors (although this can also be done automatically) and can

assume control in case of emergency or degraded situations.

GoA4
Unattended train 

operation

No staff on-board 

competent to operate the 

train

Unattended train operation; all functions of train operation are automatic with no staff on-board to

assume control in case of emergencies or degraded situations.

Source: ERTMS/ATO System Requirements Specification SUBSET-1257
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EUROPEAN RAIL TRAFFIC MANAGEMENT SYSTEMS (ERTMS)
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EUROPEAN RAIL TRAFFIC MANAGEMENT SYSTEMS (ERTMS)

Driver Machine Interface (DMI) in cabin

Authorized speed

Distance to brake
target or standstill
location

Target speed

ERTMS level

Current train 
speed

Technical

mode

Source: https://www.lettreducheminot.fr/ertms-ecran-regio2n/; 
http://transportrail.canalblog.com/pages/ertms---les-grands-principes-techniques/38926569.html;9

https://www.lettreducheminot.fr/ertms-ecran-regio2n/
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A FRAMEWORK FOR SCENARIO-BASED DESIGN

Scenarios serve as a central 
representation throughout the 

development cycle, first describing the 
goals and concerns of current use, and 

then being successively transformed 
and refined through an iterative design 

and evaluation process
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Source: SBD, Rosson & Carroll, 2001b



SNCF Train Simulators for training(Lito)
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HUMAN-IN-THE-LOOP SIMULATION

Source: https://www.digital.sncf.com/actualites/former-les-conducteurs-de-train-grace-au-simulateur-de-conduite-lito



SNCF Train Simulators for training (Simbox)
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HUMAN-IN-THE-LOOP SIMULATION

Source: https://www.sncf.com/fr/sncf-voyageurs/traction



DIRECTION TECHNOLOGIES, INNOVATION ET PROJETS GROUPE SNCF – MISE À JOUR DU 11 AVRIL

PRODEC method
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HUMAN-IN-THE-LOOP SIMULATION

A cognitive function as a transformation of a task
into an activity.

Source: Guy A. BOY - The Role of People in Large Interconnected Systems (2022)



AS-IS TO-BE ANALYSIS
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AS-IS TO-BE

NOM DE L’ENTITÉ

Project the future application on GoA2 by analysing the existing scenarios

Gap

Key Factors for Change

Model and analyze the existing
scenarios

Add the key change factors in 
conception phase
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BASIC BPMN 

Business Process Management notation
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NUMBERS IN REPORT

Source: SNCF RÉSEAU RAPPORT ANNUEL SÉCURITÉ 2016 
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https://medias.sncf.com/sncfcom/open-data/rapport-securite/Rapport-annuel-s%C3%A9curit%C3%A9-Sncf-R%C3%A9seau-2016_1406.pdf


DIRECTION TECHNOLOGIES, INNOVATION ET PROJETS GROUPE SNCF – MISE À JOUR DU 11 AVRIL

DATA ANALYSES BASED ON SNCF OPEN SOURCE DATA

Source: https://ressources.data.sncf.com/explore/dataset/incidents -securite/information/?sort=date
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CLASSIFICATION BY SEVERITY EPSF

EPSF(Établissement public de sécurité ferroviaire ) is the national railway security autority

Source: Guide pour la détermination des CCS des installations fixes – Version 1 – Applicable au 31 janvier 2018 (EPSF)
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DATA ANALYSES BASED ON SNCF OPEN SOURCE DATA

Accident Type
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