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Information Classification: General

WHY

Why autonomous trains?

Safety

Capacity

Passenger 
Comfort

FlexibilitySecurity

Punctuality

Economy

Energy 
savings
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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

ri
o

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

 
re

se
rv

e
d

.

ABILITY TO TAKE 
QUICK DECISIONS

HOW ?
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IMPROVING SAFETY 
& SECURITY
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IMPROVING SAFETY 
& SECURITY

HOW ?
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AVOIDING 
OBSTACLES
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IMPROVING 
PUNCTUALITY

ANTICIPATION

HOW ?
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FLEXIBILTY

HOW ?
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ORCHESTRATION 
AND QUICK 
RECOVERY

Dr. Amine AREZKI
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ORCHESTRATOR
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Information Classification: General

What is an Autonomous Train ?
AI

Advanced 
Interaction

Sensors

Smart on-
Board

Advanced 
Positioning

Dr. Amine AREZKI
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7Information Classification: General

Grade of Automation

GoA1 GoA1

Train Attendant

GoA3 GoA4

Dr. Amine AREZKI

Autonomy does not replace a driver but a certain task



Information Classification: General

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 SUICIDE AVOIDANCEENV. MONITORING

Autonomy Use-Cases Highlights
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Autonomy Use-Cases Highlights

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
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Information Classification: General

Train Wake-UP

TRAIN WAKEUP

Train Test

Start-Up

Dr. Amine AREZKI



Information Classification: General

Use cases

MISSION CONTROLTRAIN WAKEUPENV. MONITORING
Dr. Amine AREZKI



Information Classification: General

Train Coupling

TRAIN COUPLING
V

VIRTUAL COUPLING
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Information Classification: General

Use cases

TRAIN COUPLING

V

VIRTUAL COUPLING

MISSION CONTROL TRACK WORK

Dr. Amine AREZKI



Information Classification: General

Reaction According to Pedestrian Behavior

SUICIDE AVOIDANCE

Dr. Amine AREZKI



Information Classification: General

Use cases

TRAIN INTEGRITY SUICIDE AVOIDANCE
Dr. Amine AREZKI



Information Classification: General

REMOTE CONTROL : Degraded Modes

REMOTE CONTROL

Dr. Amine AREZKI



Information Classification: General

Use cases

AUTO TURN BACK REMOTE CONTROL

TRAIN INTEGRITY SUICIDE AVOIDANCE

Dr. Amine AREZKI



Information Classification: General

Signal Detection

SIGNAL DETECTION
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Information Classification: General

Use cases
TRAIN POSITIONING TRAIN COUPLING

SIGNAL DETECTION DEPOT OPERATIONZERO HEADWAY 

DANGER AVOIDANCE

Dr. Amine AREZKI
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DANGER AVOIDANCE

Security of Passenger 

Dr. Amine AREZKI
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Positioning
(Satellite & 

Sensors)

A Train with vision and brain
Awareness, monitoring and self-driving

RailBot™

Traffic 

Management

+ ATO Track Side

Digital Services
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AUTOMATIC  vs AUTONOMOUS

2 Dr. Amine AREZKI
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SAFE HARDWARE

SAFE SOFTWARE

ARTIFICIAL INTELLIGENCE 

ADVANCE SENSORS

SATELLITE

COMMUNICATION

RAIL AND TECHNOLOGY

BIG DATA

Images courtesy of Shutterstock

CYBER SECURITY

8



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

ri
o

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

 
re

se
rv

e
d

.

Pivoting and leveraging Thales Group Assets

Space
Aerospace

Naval

Digital Factory

Ground Transportation

Digital  Identity and Security

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

IoT & Cyber 
security
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Train Drivers

Impact 2/2
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Impact 2/2

Performance
Maintenance 

Engineers

Dr. Amine AREZKI



www.thalesgroup.com

Obstacle Detection

Train Vision
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Levels of AI

DECISION

INTENTION

DETECTION
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Obstacle Detection

DETECTION

Identification

Recognition

Detection

1519Information Classification: General
Dr. Amine AREZKI



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

ri
o

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

 
re

se
rv

e
d

.

16Information Classification: General
Dr. Amine AREZKI



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

ri
o

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

 
re

se
rv

e
d

.

Fishes crossing the road! (Seattle, Washington)
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AI & Obstacle Detection

DETECTION
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Video Example From Karlsruhe
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INTENTION

AI & Intention Detection

X
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A DEVELOPED COUNTRY IS WHERE DIFFERENT TRANSPORTATION MODES COOPERATE 
TOGETHER
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