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Autonomes Fahren mit ETCS 
im neuen digitalen und 
ökonomischen Umfeld

Autonomous driving with
ETCS in new digital and
economy environment
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Autonomous Trains : March 2019

What is an Autonomous Train

Exception
handling
Identification

Advanced 
Interaction

Sensors

Smart 
on-Board

Advanced /Autonomous 
Positioning
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Autonomous Trains : March 2019

Grade of Automation

GoA3GoA2 GoA4
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Autonomous Trains : March 2019

How

What answer with autonomous trains?

Safety

Capacity FlexibilitySecurity

Down-Time
Energy 

Consumption

D
ig

it
a

li
sa

ti
o

n
N

e
w

 E
c

o
n

o
m

y
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Autonomous Trains : March 2019

What the Driver Does Today

Start 

the 

train

Drive 
the 

train

React 

on a red 

light

Inform the 

passenger

Special 
situation

Abnormal 
movement

Detect 
abnormal 

shock

Detect 
signalizati
on failures

Detect 
absence 
of power 
supply

Detect low 
power 
supplyDetect 

problems 
in the 
level 

crossings

Check the 
status of 
the level 
crossing

Check the 
status of 
the level 
crossing

Detect and 
manage an 
obstacle on 

the track

Detect 

smoke in 

the train 

Detect 

door 

problem

Manage 

all type of 

brakes 

incident

Manage 

derailment 

Request 

support

Detect all 

type of  

technical 

issues in 

the train

Detect 

loading 

issues Detect 

and 

manage 

safety 

issues

Detect 
and 

manage 
issues 

related to 
dangerous 

goods

Detect 

and 

manage 

Radio 

issues

Detect 

abnormal 

noises

Detect 

and 

manage 

explosions

React 

when 

snow 

Manage a 

human 

accident 

situation
Manage 

passing 

animals 

Detect 
and 

manage 
alarm 

situation

Manage 

mission 

update 

Apply 

careful 

motion
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Autonomous Trains : March 2019

TRAIN POSITIONING TRAIN COUPLING AUTO TURN BACK

V
VIRTUAL COUPLING

AUTO LOADINGSIGNAL DETECTION DEPOT OPERATION OBSTACLE DETECTION

MISSION CONTROL

REMOTE CONTROL

REPATRIATIONZERO HEADWAY 

DANGER AVOIDANCE

TRAIN WAKEUP TRACK WORK TRAIN INTEGRITY

Use cases / ETCS L0, L1, L2, L3

SUICIDE AVOIDANCEENV. MONITORING
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Autonomous Trains : March 2019

Train Orchestration

Autonomous train is not only on trains

MISSION CONTROL
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Autonomous Trains : March 2019

Cyber security is must in future



www.thalesgroup.com

Thales solution
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Autonomous Trains : March 2019

Pivoting and leveraging Thales Group Assets

Space
Aerospace

Naval

Digital Factory

Ground Transportation

Cyber

Advance Train 
positioning based 
on satellites.

Acoustic system 
for Train Integrity 
Monitoring.

Big Data & Safe 
Decision using 
Artificial Intelligence

Advanced 
sensors and 
detection

Automatic Train 
Operation On-Board 
systems and Traffic 
Management

Communication 
& Cyber security

9
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Autonomous Trains : March 2019

SAFE HARDWARE

SAFE SOFTWARE

ARTIFICIAL INTELLIGENCE 

ADVANCE SENSORS

SATELLITE

COMMUNICATION

RAIL AND TECHNOLOGY

BIG DATA

Images courtesy of Shutterstock

CYBER SECURITY

8
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Autonomous Trains : March 2019

C-DAS product video
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Autonomous Trains : March 2019

TMS & C-DAS: what does it bring?

▌ C-DAS + TMS closes the loop

The planning and re-planning of the TMS is 
conveyed in real time to the C-DAS, letting 
the driver know the new plan

The C-DAS guides the driver to execute the 
always updated plan from the TMS

▌ Benefits

Higher capacity

Higher punctuality

Energy savings,

More fluent traffic (even when conflicts and 
changes occur)

Reduced disturbance impact and delays
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Autonomous Trains : March 2019

Green Speed: Proven C-DAS Technology

Installed across northern Europe

C-DAS usually offer savings between 10 
and 20% of traction energy depending on 
the type of operation and baseline 
performance

C-DAS provides simple advice to the 
driver based on a range of advanced 
driving strategies, resulting in energy 
savings thanks to more efficient driving 
performance 

C-DAS system is also capable of reporting 
driving performance and adherence to 
time table, allowing train operating 
companies to not only continuously 
improve but also document their 
achievements
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Autonomous Trains : March 2019

Scalable C-DAS platform

Installed Tablet Plug-in

✓ Highest reliability
✓ On-train integrations possible

✓ Low investment
✓ Short implementation time

✓ Integrate into existing application 
or display

✓ ETCS DMI compatible
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Autonomous Trains : March 2019



17

Th
is

 d
o

c
u

m
e

n
t 

m
a

y
 n

o
t 

b
e

 r
e

p
ro

d
u

c
e

d
, 
m

o
d

if
ie

d
, 

a
d

a
p

te
d

, 
p

u
b

lis
h

e
d

, 
tr

a
n

sl
a

te
d

, 
in

 a
n

y
 w

a
y
, 
in

 w
h

o
le

 o
r 

in
 

p
a

rt
 o

r 
d

is
c

lo
se

d
 t

o
 a

 t
h

ir
d

 p
a

rt
y
 w

it
h

o
u

t 
th

e
 p

rio
r 

w
ri
tt

e
n

 c
o

n
se

n
t 

o
f 

Th
a

le
s

-
©

 T
h

a
le

s
2

0
1

5
 A

ll 
ri
g

h
ts

 r
e

se
rv

e
d

.

Autonomous Trains : March 2019

TMS & ATO: what does it bring?

▌ Benefits

higher punctuality

Higher operational performance

Even higher energy savings

Improves stability of operation

limits the propagation of perturbation

provides faster recovery from disturbance

Reduce staff cost

reduce the mechanical wear on both trains 
and track, thereby reducing maintenance 

costs

Automatic depot operations

An ATO can 
drive a train 
very close to 
the ETCS 
supervision 
curves within 
any route 



www.thalesgroup.com

Digitalisation
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Autonomous Trains : March 2019

Digitalisation means: ATO @ OBIF - Overall On Board Architecture 

ATO/DAS



www.thalesgroup.com

Customer Projects ongoing
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Autonomous Trains : March 2019

Customer Projects 

TCRail: Remote control 

of the train

SNCF Train Autonome

GoA4

TRAIN POSITIONING

SIGNAL 
DETECTION

OBSTACLE DETECTION

REMOTE 
CONTROL

ATO  
On-Board

DEPOT 
OPERATION

OBSTACLE DETECTION

“ETCS L2 plus (ETCS L3)” 

support:

Higher capacity on track

MISSION 
CONTROL

TRAIN 
INTEGRITY


