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C-ITS CAR2X

COOPERATIVE INTELLIGENT
TRANSPORT SYSTEMS

Communication

Short range radio communication
No Internet
No cellular networks

() c-roans AISIFIIINIAIG
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C-ITS CAR2X

COOPERATIVE INTELLIGENT
TRANSPORT SYSTEMS

outu.be/g0Zrp1BBBow?feature=shared AISIFIiINIAIG



https://youtu.be/g0Zrp1BBBow?feature=shared

MEIN PAPA ARBEITET
FUR DICH.

Danke,
dassdu

& * My dad works for you. Thanks for paying attention. AISIFIiINIAIG




W C-ITS | OPERATIVE USE CASES

Road Works Warning

Digital warnings

Intelligent equipment for
road works localisation

Co-funded by
the European Union

Unfall voraus

Hazard Warnings (VW)
([7—5 Traffic Jam Ahead

Hazardous Locations

Digital hazard warnings

HLN Wrong Way Driver

Stationary Emergency Vehicle

=
e

Dynamic Emergency Vehicle

Strong Wind

Visual Obstruction

Accident Zone

Slow Vehicle

Roadworks

Dangerous End of Queue

Slippery Road

Obstacle on the road

Stationary Vehicle

Brokendown Vehicle

Animal on the road

Accident

sil|P| 9 B

Human presence on the road

2 Z R WS

Critical Situation ahead

In-Vehicle Information

Digitale traffic signs

~2025/2026

coming soon

Looking Ahead
Variable Traffic Signs

|
L

= high range enables predictive control
especially for dynamic speed limits

« Informs the driver about upcoming
traffic signs

+ Improved performance for traffic
sign detection

Source: ,,Car2X at Volkswagen - The next Steps®, Car2Car week, 2023
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W C-ITS IS ADATA SOURCE

Travel Times Probe Vehicle Data

) AEB: Automatic Emergency Braking

High quality data (with confidence) — LEE e Cetancame Lo
’ @ < Pseudonymisation " :
at the source Trajectory  Status

RSU 1 (GDPR conformant) . o o m»

Ve 8ccelerationControl: 40 [bit length 7, 1 LSB pad bits, 0100 000. decimal value 32]
... .... = brakePedalEngaged: False
.1.. .... = gasPedalEngaged: True
..0. .... = emergencyBrakeEngaged: False

...® .... = collisionWarningEngaged: False
... @... = accEngaged: False

. we.. .@.. = cruiseControlEngaged: False
T ravel tI m e wev. ..0. = speedlLimiterEngaged: False
M v steeringWheelAngle
RS U 2 Ca lcu latl O n steeringWheelAngleValue: -469,5° right (-313)

steeringWheelAngleConfidence: 1,5° (1)
v lateralAcceleration
* lateralAccelerationValue: -1,1m/s? (-11)
lateralAccelerationConfidence: unavailable (102)
XxY

Principle of travel time calculation.

Example content of a Cooperative Example of messages generated by a
Note: our RSUs also collect travel Awareness Message vehicle in an emergency braking event
times via WiFi and Bluetooth. AISIFIlINIAlG
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W ASFINAG DEPLOYS C-ITS ON ALL MOTORWAYS

*
*
* *
* g K

Europadische
Kommission

C-ITS Rollout in Austria

SR\
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367 C-ITS roadside units T m

installed. Further 100 n  oE

units in 2024 - skt B ()
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Final roll-out: ~ 525 units
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YV AUSTRIA: ASFINAG LAUNCHED C-ITS AT LARGE SCALE

... with three interconnected deployments

1. Stationary roadside units
» Deployment of 525 C-ITS units on 2.250 km of road network

» One unit every 4km on average

°
° °
. ,
°
October 2020: End of 2023: over
Contract awarded 350 RSUs installed
End of 2022: Central Unit and Extension to 525 I

150 RSUs in operation RSUs all over
Austria until 2025

— 2021
— 2022
e 2023

2024 - 2025

2. Mobile warning trailers

» Intelligent Mobile Information Systems* (IMIS), which include
Video, Radar, Travel time estimation as well as C-ITS

» Trailers are operational in all regions of Austria

N
3. Road operator vehicles ( C-ROADS

v

Co-financed by the Connecting Europe
Facility of the European Union

AISIFIiINIAIG

» ASFINAG road operator vehicles are equipped with C-ITS vehicle units
» 100 operational vehicles until 2025. Further 100 vehicles planned.




Jl FULLY OPERATIONAL ON ALL THREE DEPLOYMENTS

The following use cases from the

* All operational C-ITS deployments (roadside, harmonized C-ROADS catalogue have
trailers, road operator vehicles) are enrolled on a been verified on production vehicles
PKI with bilateral trust with Volkswagen vehicles (incl. our own Volkswagen ID.3):

Baustelle vora
R‘A e Yoraus

0™
A : o
4
< 00
/ F 7
KWh 1 00k
Road works ahead

. "001’.?\ 3 66‘4.-:, 337

am,  Stehendes Fahrzeug voraus
A 300m

—— kmh

km

A 84 g

/ W00
R 50mm DI A16em g

Unfall voraus
300 m

i
km
92 :
19.9
/ KW/ D0km
Ry S0y | 79% WD 408km  usan

Accident Ahead |

(

Co-financed by the Connecting Europe
Facility of the European Union

Road Works Warning

Emergency Vehicle
approaching

Emergency Vehicle in
Intervention

Accident Zone
Stationary Vehicle

AISIFIiINIAIG



W WHAT IS ,,COOPERATIVE“IN C-ITS?

Everyone can communicate with everyone

() C-ROADS (( ))

Signalized
Intersections

Traffic Management
Centre

ITS-G5
)) Roadside
Units
Public
Transport
B & jal
w 9 —~ ommercia
o = ’— Vehicles
. g Emergency ~
Road Operator Vehicles —~ > .’o — Vehicles /

i <
L

Vi 2>

Passenger
Vehicles

AISIFIiINIAIG



ASFINAG Road operator vehicles

W C-ITS | BIG PICTURE

L B J—
= =
= e
—
=

Traffic Control \
I:" > / tm=-—-=a .
: Ad hoc

O
Centre °}_

o/

2 P
C-ITS
.
S t | C"fTS —x roadside Direct
rarfic iVianagemen nter ace Units . . v,
Road works management _ CO mmunication N ‘@
C-ITS central unit
( IP-based Road Works Warning

Hazard warnings
Emergency Vehicles

Q‘Basic Interface”
\ S <
Cross-border
data exchange —

C-ITS Broker A
o — m

C-ITS Broker B Other countries

F12 AISIFIiINIAIG
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https://youtu.be/gx7TnRMt70mw?feature=shared
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https://youtu.be/gx7nRMt70mw?feature=shared

C-ROADS

Co-financed by the Connecting Europe

Facility of the European Union

C
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W C-ITS INFRASTRUCTURE DEPLOYMENT BY C-ROADS

18 core members

C-ROADS is a platform of 18 European states and 6 associated members S EesoElig IISilIge

C-ROADS develops harmonised profiles for C-ITS infrastructure deployment
C-ROADS profiles are aligned with the CAR 2 CAR profile

Achievement: ~ 30 use cases are harmonized, tested and validated

— C-ROADS Roadmap

e 20000 km of European roads has been equipped with ITS-G5 in early 2022

50+ cities involved

European
Commission

| C-ITS Strategy

Harmonised Profile Specifications

(‘ c ROADS /7% CAR 2 CAR
- MoU
lﬂ'SL-'CAP
C-ROADS a
Implementing Bqdjes Po LIS

(road operators, cities)

(G c-roaos AISIFIiINIAIG
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https://www.c-roads.eu/fileadmin/user_upload/media/Dokumente/C-ROADS_C-ITS_Roadmap_v1.0.pdf

' C_ I TS D E P LOYM E N TS I N E U Ro P E | ) oad opertor vehicles with ITS-G5 in France

ITS-G5 Roadside units in France

Zelezniéni T
prejezd

P5013 175 m
POZOR vlak!

27,5m X 10,0 m
=57 2 4 6,2 m " é

COLLISION RISK!
Public transport vehicle
N20n in front of you T

PUBLIC TRANSPORT
AT A STOP!
S 1200~ in front of you T
https://www.cept.org/Documents/wg-fm/73544/info21_information-on-the-deployment-of-cooperative-its-in-europe



https://www.cept.org/Documents/wg-fm/73544/info21_information-on-the-deployment-of-cooperative-its-in-europe

W C-ROADS ROADMAP

C-ROADS urban
operation since 2020

Special fleets
(public transport, emergency veh.)

C-ROADS automated vehicle guidance

Traffic Light Prioritisation (SI-TLP)
Emergency Vehicle Priority (SI-EVP)

C-ROADS hazardous location and RWW use cases ready since 2018

Dangemous '
S ituation Traffic Jam
Stationary Vehicle - Road Works

P ost-crash Waming

Stationary VW ehicle -
B oken-down vehicle

E mengency vehicle
in irtervention

Staticnary Vehicle -
Stopped vehicle

E mameancy vehicla
apprmoaching

Infrastructure and OEM vehicles

based on C2C-Profile and C-ROADS Profile

OEM deployment since 2019

+ Winter Maintenance
+ Obstacle on the Road

Animal or Person on the Road
(human presence on the road)

Animal or Person on the Road
(animal on the road)

Temporarily Slippery Road

Weather Condition Warning
(strongWinds)

Weather Condition Warning
(visibility)

Alert Wrong Way Driving

OEM upgrade 2023

C-ROADS in-vehicle signage starting 2023

i

&)

Invehicle
Signage

H
T

Signalized
Intersections

OEM extension 2026

https://www.c-roads.eu/platform/about/news/News/entry/show/c-roads-c-its-roadmap.html

Automated
Vehicle
Guidance

AISIFIiINIAIG


https://www.c-roads.eu/platform/about/news/News/entry/show/c-roads-c-its-roadmap.html

W VEHICLE DEPLOYMENT: C-ITSIN 1.5 MIO VEHICLES

Q@ Volkswagen introduced "Local
Hazard Warning 1.0" in the Golf 8
in 2019

Q@ Awarded by EURO NCAP

Q In the meantime several other
models, also from Seat and VW
Commercial Vehicles.

Q ,Local Hazard Warning 2.0“ was
launched 2024 with new
infrastructure-based use cases

Car2X in the Golf 8

=
fod

-

(¥0B360 8201

e T t— —— —

Development Vehi€le Safety | Electronics and Testing | March 2020 Classification: Public

Source: Car2X in the Golf 8, Volkswagen AG, March 2020

EURO NCAP
ADVANCED

Volkswagen Local Hazard Warning

REWARD 2020

Source: Euro NCAP

https://cdn.euroncap.com/media/58058/volkswagen-local-

hazard-warning.pdf

AISIFIiINIAIG


https://cdn.euroncap.com/media/58058/volkswagen-local-hazard-warning.pdf
https://cdn.euroncap.com/media/58058/volkswagen-local-hazard-warning.pdf

Local Hazard Warning 2.0

DIRECT COMMUNICATION MOVES ON

+ Slow Vehicle

With new use cases, new messages, and in more vehicle models... e

+ Human Presence on the road

,_; king Ahead + Animal on the road
- riable Traffic Signs 1 g1 ; 8 » Q Slippery road

Stationary Vehicle  Broken-Down  Accident  Traffic jam - dangerous Strong wind

Vehicle end of queue

Hf J ' ’ Visual Obstruction
. =) Ra

Wrong Way Driving

Safety System Work Zone Stationary Emergency Dynamic Emergency
Active Vehicle Vehicle

p— : = i £ 18 - - Traffic Jam
F x>~ "'E'. . ,m . T Y ) 3 X a . = - Week
1"";' ' !

* high range enables predictive control
especially for dynamic speed limits

N

Informs the driver about upcoming ' S S Traffic Light Information
traffic signs — Green Light Optimal Speed Advisory
Improved performance fQ{\trafﬁc .

gn detection

* informs the driver about the optimal speed to
reach the next traffic light in the green light
phase

* the traffic light phase can also be provided to
further driving functions like the Adaptive
Cruise Control

Car2X at Volkswagen - The next Steps | Car2Car Week 2023

Source: Car2X at Volkswagen — The next Steps, Car2Car Week, March 2023 Inform

f19 AISIFIiINIAIG
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W COEXISTENCE WITH ROAD TOLLING

@ CEN DSRC Road Tollingand ITS
operate on neighboring
frequencies.

Q@ To avoid interference and protect
road tolling, protected zones
have been defined.

Q@ ASECAP maintains the European
database of protected zones

Tollinig operators can register their CEN

DSRC tolling locations in the ASECAP
protected zone database

Fsecap
Database with protected _ B .
zones will be installed by - PZDB «----- (gantries, toll plazas)
: . -
OEMs in vehicles 7
»

Internal
Protected 8

~ &
DSRC RSU GNSS
————————————— localization

.
ﬁ"
.
.
.

[Vehicles reduce
transmission power
and/or transmission
frequency (Duty Cycle) in

"
-
P

the protected zone while
\d riving

~ o
-
-~
-
e

Protected Zone
(Geolocation + Radius)

AISIFIiINIAIG

Fixed tolling locations



QUESTIONS?

Stefan Ruehrup
Stefan.Ruehrup@asfinag.at
+43 664 60108-12456

asfinag.at

({inlk
HEOGQQO$

AISIFIIINIAIG

GUTE FAHRT, OSTERREICH!



	Folie 1: C-ITS Cooperative Intelligent Transport  System
	Folie 2
	Folie 3:  Video
	Folie 4
	Folie 5
	Folie 6: C-ITS is a Data source
	Folie 7:  Roll-out in Austria 
	Folie 8
	Folie 9: Austria: ASFINAG launched C-ITS at large Scale
	Folie 10
	Folie 11: What is „Cooperative“ in C-ITS?
	Folie 12
	Folie 13
	Folie 14: Wer sind wir?
	Folie 15: C-ITS Infrastructure Deployment by C-ROADS
	Folie 16
	Folie 17: C-ROADS ROADMAP
	Folie 18: VEHICLE Deployment: C-ITS iN  1.5 MIO Vehicles
	Folie 19
	Folie 20: Tolling and ITS
	Folie 21
	Folie 22: Questions?

