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Preparing level crossings for the
arrival of automated vehicles
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- Drive4U
B
o Wireless
A\ 4 communication
Eaatetg 1, 1 ("V2Xx")

SMART LEVEL CROSSING -
= Automatic with 2 half -

barriers & flashing lights - AUTOMATED VEHICLE
= Equipped with V2X * Setin level 3 mode B
connectivity = Equipped with V2X connectivity

= Equipped with sensors (lidar, camera,
radar, ultrasonic, GNSS, etc.)

= Detects the level crossing by using its
sensors, digital map and V2X
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- V2X Message (EU) Information provided Standard
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1
If LC is closed, AV

stops at the LC
entry
. AV waits until the |
- - complete
\ reopening of the
LC barriers
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AV does not
cross the LC
until the road is
clear on the clear on the
other side ' other side)

AV crosses
the LC (once
the road is
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The AV gets stopped
before the LC, ata
distance :
3 - enabling the driver
AV requests the driver If the driver does not “.0,:,::;:::;;:: l;c
AV totake back control respond, the AV performs s afety margin in case
approaches (early enough for an a*minimum risk of projection due to a
the LC effective takeover) maneuver" (MRM) to stop rearend collsion
» the vehicle
’

g 7 \
B ,_.35.::-» -J L Wi

Y
3

& 13 = PEE

HrsU(AlE 12) -
L (AR E A R AP 20E

1)
0 e € s ctatecn taeer! e ode e
S gwan bomd € un ) VAT

".-.—"‘*‘—

‘ (st | achon s marte—

- «» D

2

\
\
- I
| o
.-
==
-

14 550U« [EEY) Al

13



2.2.2 FEEEER

GOALS — 15 FHIHA/Y
PREPARE AND SECURE 1 Z%{%mﬁﬁ{%ﬁﬁ% Q %E?ﬁ

LEVEL CROSSINGS FOR ARRIVAL

OF AUTONOMOUS VEHICLES TR
STANDARDIZE LEVEL CROSSING 5 N

USES CASES | 2. FEEALPATEZE
DETECT LEVEL CROSSING 3. DIEEFHEFHNASE
BY AUTONOMOUS VEHICLES
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LEVEL CROSSING N°449 OF BREC'H %
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NSTALLATION OF A DEVICE

SENDING MESSAGES TO VEHICLES

: B 18 HEEE A 3 7 LA HIE
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Front camera @ Teu ‘ @

Satellite camera
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TESTS WITH A LEVEL 4

AUTONOMOUS VEHICLE

driving by itself

SITUATION OF }\?AFFIC JAM

AT A LEVEL CROSSING "
WAIT FOR THE CLEARANCE ZONE
BEFORE RESTARTING

SITUATIO OF TRAFFIC JAM

AT A LEVEL CROSSING
WAIT FOR THE CLEARANCE ZONE

BEFORE RESTARTING

. THE VEHICLE CROSSES SAFELY

i AND WITHOUT DRgER INTERVENTION
O m

f‘.
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THE VEHICLE LAUNCHES THE SAFETY § .
'PROCEDURE AND STOPS B N[5 23 55— PR E R

THE VEHICLE REQUESTS TO THE DRIVER
TO TAKE BACK CONTROL =

IF NO REACTION OF THE DRIVER
THE VEHICLE LAUNCHES THE SAFETY

PROCEDURE AND STOPS e 24 HE = SRS E SRR -2

[ DETECTION OF AN OBSTACLE ] & 25 50 © [ERE) i H-1
B ON THE LEVEL CROSSING

= = . .
DETECTION OF AN OBSTACLE : [E 26 550U © [EEREEY)faHl-2
ON THE LEVEL CROSSING : '
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1 SRSV ACHE R ARG i b sy ¥ 5 B E (Automated Vehicles AV) By R A S
B IHZARS T R TN

2. fFEEMEAZELS 3 DI EREBERERESE (Infrastructure Support for Automated Driving
ISAD) s Edh C Z/KHE » AW AR I L &Ml PAE -

Conclusion & perspectives

* Introduced a refinement of ISAD taxonomy adjusted to RLC
* ISAD levels may differ among:

» LCs : road configuration, traffic complexity or local climatic conditions

» railway infrastructure manager : CCTV at LC of Networkrail in UK, obstacle detection
at LC of DB Netz in Germany, ...

« Countries: rail and road infrastructure may be managed by the same autority (eg in
Portugal) or not (eg in France)

"w
» Capability of AV to cross LC with ISAD C assistance demonstrated
LOS ANGELES Ts2 AMERICA ERTICO 40 RX Lisogoess

27 Aisg 2 Gham SRR
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