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Operation of C-ITS in
European cities is reality —
from vision to reality

Mag. Martin Bohm, MSc.,
Technical Director
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In Europe wide scale C-ITS deployments are a reality

Without cooperation, that would not have happened
- Cooperation between authorities

- Cooperation between road operators
- Cooperation with the car-industry

Connectivity is a key enabler for C-ITS

but the willingness to cooperate and the trust between all stakeholders forms the basis for
the status quo
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EU Directive 2010/40/EU amended by EU
Directive 2023/2661:

“cooperative intelligent transport systems” or
“C-ITS” means intelligent transport systems
that enable ITS users to interact and
cooperate by exchanging secured and
trusted messages, without any prior
knowledge of each other and in a
non-discriminatory manner

Covers all vehicle types and users (public
transport, VRUs, bicycles, road workers...

p

Includes RSUs and central infrastructure
elements

Based on security mechanisms as defined
by EU certification

=> Setup of a European C-ITS Ecosystem

=> supports basic SRTI needs as well as
advanced safety and ADAS use-cases
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~ 3.000 RSUs are deployed I

across Europe

~ 2.500 OBUs are deployed (Public
Transport vehicles, blue- and yellow
light service vehicles)

1% of all European cars are
equipped with C-ITS

Start with operation of C-ITS brokers
(IP based C-ITS)
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— ~3.000 RSUs are deployed all
across Europe

- ~2.500 OBUs are deployed (Public
Transport vehicles, blue- and yellow
light service vehicles)

- 1% of all European cars are
equipped with C-ITS

— Start with operation of C-ITS brokers
(IP based C-ITS)

https://webgate.ec.europa.eu/tentec-m
aps/web/public/screen/home
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Short Range Communication (ETSI

ITS-G5)

STATUS
ROAD_NAME
RSU_OWNER
COUNTRY
SECURITY
HLN_AZ

HLN_TJA

@, Zoom to

installed
A02
ASFINAG
Austria
Yes

Yes

Yes

Cellular based Communication

COUNTRY
HLN_AZ
HLN_TJA
HLN_WCW
HLN_TSR
HLN_OR

RWW_LC

ANAI D

@
&, Zoom to

SI

Yes

Yes

Yes

Yes

Yes

Yes
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https://webgate.ec.europa.eu/tentec-maps/web/public/screen/home
https://webgate.ec.europa.eu/tentec-maps/web/public/screen/home

EFEKTIVITA

|
%,
o
4
—l
w
=
N
14
=)
=)

INOVACE

d} 32 S'EE‘"CE.! KONFERENCE () C-RONDS

///\\\

European C-Roads Platform

Phase 1 Phase 2
2016 — 2019 2020 - 2024

Initial phase Motorway phase

Focus on Focus on

Specifications deployments
and piloting along motorways
along motorways and urban pilots

i

Phase 3
2024 -

Urban phase

Focus on
operations along
motorways, urban
deployments and
integration of new

stakeholders
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European C-Roads Platform

C-Roads Platform

National- and EU- co-funded deployments in

21 European countries

Chaired by 21 state-representatives
Link all C-ITS deployment activities
Work on harmonised specifications
Perform cross-testing

Hybrid communication mix

Contribute to C-Roads expert groups
Bring in knowledge from own deployments
500 M € EU co-funding (since 2015)

500 M € national co-funding

Additional national deployments
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C-ITS Use Cases

Road Works Warning (RWW)

Lane closure (and other restrictons) (RWW-LC) ] I I ——
Road Closure (RWW-RC) I S —.,)
Road Works Mobile (RWW-RM) R e

Winter Maintenance (RWW-WM)

Hazardous Locations Notification (HLN) 2020 7

Stationary vehicle (HLN-SV) I
Emergency or Rescue/Recovery Vehicl n Interventon (HLN-ERV) NN I
Emergency or Priorized Vehicie Approaching (HLN-EPVA) |~ I I
Accident Zone (HLN-AZ)
Traffic Jam Ahead (HLN-TJA)
Weather Condition Warning (HLN-wcw) I —
Temporarily slippery road (HLN-TSR)
Animal or person on the road (HLN-APR) 1| [N
Obstacle on the road (HLN-OR)

Alert Wrong Way Driving (HLN-AWWD)

Railway Level Crossing (HLN-RLX)

Unsecured Blockage of a Road (HLN-UBR)
Public Transport Vehicle Crossing (HLN-PTVC)
Public Transport Vehicle at a Stop (HLN-PTVS)

[ 1 uUse case specified

I rublished in a C-ROADS Profile - Validated and Ready to Market — Infrastructure operation starting
I Overational on both sides - Trust between Infrastructure and vehicles (OEM vehicles or special fleet)

Signalized Intersections (SI) 2020

Signal Phase and Timing Information (SI-SPTI)
Green Light Optimal Speed Advisory (SI—GLOSA)_—_I
Imminent Signal Violation Waming (SI-ISVW)
Traffic Light Prioritisation (SI-TLP) *
Emergency Vehicle Priority (SI-EVP) *

Public Transport — Restricted Access

| I e |
T

ﬂ

In-Vehicle Signage (IVS) 2020

Traffic Signs (IVS-TS)
Free Text (IVS-FT)

U‘

Parking Information [ |
Toll Station Approaching / Crossing I 0 |
Smart Routing I
Route Advice (—

[

Hard Shoulder Running

N
o
N
(=]

Automated Vehicle Guidance (AVG)

SAE Level Guidance (AVG-SAELG) |
Platoon Support Information (AVG-PSI) [ 200 0 00 0 0000000000000 |
L

Vehicle Distance Information
Vehicle Speed Information |

Collective Perception (CP) 2020

Collective Perception on Highways L
Collective Perception on Urban Intersections

Probe Vehicle Data (PVD) 2020

] I
T I —

Vehicle Data Collection (PVD-VDC)*
Event Data Collection (PVD-EDC) *
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C-ITS Service Use Case Code
I In-Vehicle Signage Free Text IVS-FT
Traffic Signs IVS-TS I
Hazardous Location Accident Zone HLN-AZ
Notification Alert Wrong Way Driving HLN-AWWD I
Animal or person on the road HIN-APR IS
Emergency or Prioritized Vehicle Approaching  HLN-EPVA
Emergency or Rescue/Recovery vehicle in Inter.. HLN-ERVI I —_—
Obstacle on the road HLN-OR [
Public Transport Vehicle at a Stop HLN-PTVS I
Public Transport Vehicle Crossing HLN-PTVC I
- Railway Level Crossing HLN-RLX .
(7p) Stationary vehicle HLN-SV s
o Temporarily slippery road HLN-TSR e
mmm) Traffic Jam Ahead Warning HIN-TJA I
2 Unsecured Blockage of a Road HLN-UBR I
. | ) \\/eather Condition Warning HLN-WCW [
LLl Road Works Warning _ Extended Work Zone T B
- Lane Closure RV — L.C s
— Road Closure RV — RC |
N Road Works - Mobile RWW-RM I
MWioter Maintenance R W e
g Probe Vehicle Data Event Data Collection PVD-EDC [
Yehicle Data Collection 1=AV/» Vo] o T ——
- | Signalized Intersections Emergency Vehicle Priority SI-EVP e ESSTKT[CLd ] 1
Green Light Optimal Speed Advisory S1-GLOS A
Imminent Signal Violation Warning SIHSVW | ——
Signal Phase and Timing Information SI-SPTI IO ———_,
- Traffic Light Prioritization SI-TLP |
“Automated Vehicle  PIatoon Support nformation AVGPST
Guidance SAE Level Guidance AVG-SAELG I

Situation Based Distance Gap
Vehicle Type and Lane Specific Speed Limit /Re..
Collective Perception Perception of VRU on the Road VRU
Navigation Information HD-Cartography
Parking Information
Smart Routing
Dynamically Controlled Dynamic Environmental Zone
Zones Loading zone management
Zone access control for urban areas
Connected and Coopera.. Dynamic Access Control of Designated Infrastr..
Cooperative collision risk warning
Emergency electronic brake light
Information on AFV fuelling & charging stations
Motorcycle approaching indication
Smart Slip Ramp
Wrong way driving

INOVACE

M Initial stage
W Intermediate Stage
M Operational Number of Cities implementing each Use Case
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Signalised Intersection Use-Case

Radio frequency for current PT
prioritisation is not longer available in
several European cities

A4

SRM (Signal Request Message) and
SSM (Signal Status Message) have a
new potential
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Energy savings for public transport
operators



EFEKTIVITA

A4

|
0
®)
4
|
w
=
[=)
=)

BRNO 10.-11. 9. 2025

(,.“ﬂ 32. SILNICNi KONFERENCE () C-[ROADS

//‘/‘\ INOVACE, UDRZITELNOST, EFEKTIVITA /\l f[l\
s
Signalised Intersection Use-Case PP
- Radio frequency for current PT B - :‘ Y > -

prioritisation is not longer available 2 [ Sy o 0 %
in several European cities ' ' T s
- SRM (Signal Request Message) and

SSM (Signal Status Message) have
a new potential

— Energy savings for public transport
operators

7,
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Signalised Intersection Use-Case

— Bicycle approaches the signalised
intersection in the blind spot of a
right turning vehicle

A4

— Video detection (min. speed,
direction)
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— Warning information via ITS-G5 (for
drivers of a vehicle)

— In future C-ITS equipped bicycles?
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Collective Perception Use-Case

= 121 C-ITS-Monitor () C-ROADS Gy,

— Intersection equipped with C-ITS, B Dl iiiall. | | -

ssssssss

and additionally a Lidar system. All  covuwe
sensor inputs are coded in CPM

Probe Vehicle Data (PVD)

Road Works Warning (RWW)

A4

- A C ) ITS M O n ito r SySte m m O n ito rS Signalized Intersection (SI)
al I m essag eS In-vehicle Signage (IVS)

Hazardous Location Notification (HLN)

— Collective Perception is still used Goteciv Percepion (P

Legal & Data Info

in R&D — there is no decision to
use it in traffic management yet.
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Sensors provided by

AXLPLab
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— C-ITS deployment is a high priority of European cities — starting point is with own fleets
(blue-light, public transport)

— C-ITS enables the operation of several use-cases within ONE ecosystem based on
European harmonisation.

— Use cases can focus on internal services (operation of own fleet) and in parallel support
the interaction with “unknown” users.

— CPM has a huge potential, but is currently driven either by infrastructure or by vehicles -
what is the potential when fusing C-ITS data from several sources (e.g. vehicle and
infrastructure)?



