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% Connected vehicles and Projet
©&® Cooperative ITS

e |ntelligent Transport System (ITS) : any use of information
and communication ’rechnologes Ig ’rhe field of fransport

e Cooperative : based on the exchange of information
between vehicles and between vehicle and
infrastructure. Also called V2X communication

e NB : there are other types of connected vehicles beside
==  V2X communications (multimedia platform of the car
= Mmanufacturer, eCall, Pay As You Drive insurance...)
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)% The 3 ways of cooperative ITS Projet
(C - | TS) véhicules ot routes comnectés

e V2V :sensors embedded in the vehicles gather
InNformation and transmit them automatically to vehicles
behind

e V2| :idem, but the information is received by the traffic
management center of the road operator

e |2V : the road operator sends information which is
displayed in vehicles driving near the site

sl Co-financed by the Connecting Europe
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@ St Projet
akes of C-ITS deployment SCOOP
p y véhicuies o roufes cornectés

e To enhance road safety

¢ To enhance safety of road workers
e To optimize traffic information

e To develop new services

= | @ To prepare the vehicles of ftomorrow
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Projet
SCOOP
C ITS and automation

e C-ITS are considered as a solution to make automated
vehicles :

e Cope with critical situations they could not cope with otherwise
(ex. toll gate, road works)

e Anticipate on sensor detection for better comfort of the driver
(ex. end of queue)

¢To reach automation level 4 (no possibility to take over
manually) will probably, C-ITS will probably be needed

DE LA TRANSITION
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Qs
TS G5 technology SCOOP

S E FOU e-s oonnec

e A wifi technology adapted to high speed vehicles.
Operating in the 5.9 GHz band

® Allowing V2X exchanges with very low latency,
which is needed for road safety use cases (slippery
road, end of queue)

@ No communication costs

¢ Communication with infrastructure through Road
Side Units

e Mature : standardized years ago, several Field
Operational Tests including SCORE@F in France

= ®m ¢ Can be hybridated with existing cellular networks
i (3G/4G) for latency non-critical services

el Co-financed by the Connecting Europe
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. Projet
£, Proiect SCOOP SCOOP
J vehicules et routes conpectés

,,,,,

eSCOOP (or SCOOP@F) is a pilot deployment of
cooperative ITS

e Deployment : large-scale (3000 vehicles on 2000 km of
roads), in real conditions, with real-lite constraints
e Vehicles sold to real customers => designed with CNIL and ANSSI
e Constraints of serial production for car manufacturers
e Every road operator does their own procurement

e Pjlot : Includes ex ante and ex post evaluation

= m | IMPORTANT : the project does not involve any automation,
~=== | messages are received by the driver
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SCOOP
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Tgeg 50% by the Eurog)eon Commission, in two parts

FU
(2014-2015 and 2016-201

¢ 1st wave (pilot deployment, 3000 vehicles) : 2014-2017
e Priority services
e TS G5 communications

e 2nd wave (proof of concept, a few vehicles) : 2016-2018
e New services

= u e Cellular /1TS G5 communications
S ]
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9, Projet
PrOJec’r partners SCOOP

@ French Ministry of Transport (Transport Infrastructure Directorate)

¢ Local authorities
e Département de l'lsere

TS Bretagne with Départements des Cotes d’Armor, du Finistere, d'llle et Vilaine, Région
Bretagne, Saint-Brieuc Agglomération)

¢ TEN-T road operators (3 DIRs, SANEF)
e Car manufacturers (PSA, Renault)

® Universities and research centers (Cerema, IFSTTAR, GIE RE PSA-Renault, Université
de Reims Champagne-Ardenne, Institut Mines-Telécom).

e A telecommunication operator : Orange
e A provider of trust services : IDNomic

X @ © Spanish partners (DGT, CTAG)

"‘” @ Portuguese partners (DGAE)

T“mt” e Austrian partners (ASFINAG)

ET SOLIDAIRE
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- om“"“":'n".;.m - Activity 2 Activity 3 Activity 4
& Cainrinioation Studies Local Pilots Cross-tests
1 41 M t
— 1.1 Project Management L 2 1 Management — 3.1 lle de France - p,epa?;’f,’g,‘;’me" &
Ladi 2.2 Stakeholders'needs | : 4.2 Execution of cross
— 1.2 Communication = alaboration 3.2 East Corridor —aats
1.3 EUfopeaﬂ and == g e 3. 3 Bretagne -
Lt Wiaimatorial 2.3 Impact Studies g 4.3 Evaluation
Cooperation
—— 2.4 Specifications — 3.4 Bordeaux
— 2.5 Development — 3.5 Isére
e et —— 2.6 Validation — 3.6 Car Manufacturers
MINISTERE )
P £COLOGIQUE. | | 2.7 Guidelines to cope
HEROLBAIRE with managerial matters
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@ Projet
System components SCOOP

¢ On board units (OBUs)
ePSA OBUs : new venhicles sold to private customers
eRenault OBUs : new vehicles sold as company fleets
eRoad operator OBUs : refrofitted, with an RSU function

¢ Road Side Units (RSUs), to allow ITS G5 communications between
vehicles and infrastructure

¢ The SCOOP platform, linking RSUs with the road operator’s traffic
management system

Rrire e .
—— The security system, PKl-based
DE LA TRANSITION
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Seminar programme

April 5

¢ 11h-12nh30 Specification and ftesting
e Specification
e Testing
e Working together

e 12h30-13h30 Lunch / presentation of the vehicles

e 13h30-14h15 Security and Privacy

e Security
e Privacy by design

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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eminar programme SCOOP
p g oot phodod javio

@ 14h20-15h15 An operational system
e Road operator infrastructure
e Vehicles are available |

@ 15h15-15h45 Break / presentation of the vehicles

@ 15h45-16h55 Ex ante evaluation, business model
e Health
e Organisational
@ Business model

¢ 17h-18h Ex post evaluation

= u e Road safety
== e Traffic
" icotogiaus e Socio-economic

jaesl Co-financed by the Connecting Europe
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eminar programme SCOOP
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e Gala dinner : 19h30 at the Paris Wine Museum

P o s .
= N Located in the 16th arrondissement of

LE MUSEE*DU VIN

g Paris, the Paris Wine Museum presents a
'oute — Fansien B L e e e e
. B 7 7 collection of more than 2000 items on

the culture of the vine and the wine.

This exhibition was fitted out in the old
quarries of limestone of Passy who date
the 15th century and who were used
for the construction of Paris.

Travel time : 55 minutes from IFSTTAR

MUSEE DU VIN PARIS

S Square Charles Dickens, 75016 Pans

METRO
Tagls 6 3soy
2 Ligne Sy
Likiriks Sgains " Brikasht
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eminar programme SCOOP
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April 6

e 9nh-10h Towards new services
e Hybrid architecture
e C-Roads France and InterCor
e C-The-Difference

e 10h-11h European harmonization

@ Cross-tests
eThe C-Roads Platform

MINISTERE " Co-financed by the Connecting Europe

i Facility of the European Union
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eminar programme SCOOP
p g e ey

¢ 1 1h-12h Round table « Deployment strategies, link with
automation »

With : Renault, PSA, DGITM, Commission européenne,
Région lle-de-France

e 12h Conclusion by Elisabeth Borne

........................

jaesl Co-financed by the Connecting Europe
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Services and specifications
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Summary

e Scope of activity 2 within SCOOP®@F project
@ | st step: definitfion of services

e 2nd step: specifications

e 3rd step: development and validation

¢ Following steps

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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Activity 2 : studies SCOOP

véhicules et routes connectés
connected vehicles and roads

|
Aoy Activity 3 Activity 4
Project Management ty ity
&cC Sl okl Local Pilots Cross-tests
— 1.1 Project Management il L 2 1 Management 3.1 lle de France - g.rlgﬂaarggg:ment y

2.2 Stakeholders' needs 3.2 East Corridor | 4.2 Execution of cross
elaboration tests

1.2 Communication

1.3 European and - : 3. 3 Bretagne - :
ol MAarnan s 2.3 Impact Studies g 4.3 Evaluation
Cooperatio
—— 2.4 Specifications 3.4 Bordeaux
— 2.5 Development 3.5 Isére
Rironcxom Peasasss — 2 6 Validation 3.6 Car Manufacturers
MINISTERE
DE LA TRANSITION
ECOLOGIQUE 2.7 Guidelines to cope
HTROLIBATRE with managerial matters
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QD First step: definition of servi SCoor
IrST STEP. AelliNITionN Of ServiCes
P

e SCOOP@F Wave 1 process:

e Definition of services declined in use-cases at a macro-level
e Focus on road safety

@ Prioritisation of use-cases that were ready to be deployed
(standards ready), especially day 1 services

e | ink with action b and action ¢ priority use-cases

— Difficulty to define properly the use-cases, each partnher
- had a different understanding of it while deploying it

sl Co-financed by the Connecting Europe
S Facility of the European Union
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: C .. : Projet
First step: definition of services SCOOP

connected vehicles and roads

e SCOOP@F Wave 2 & new projects (C-Roads France and
French partners of InterCor) process:

@ Definifion of services declined in use-cases at a micro-level,
technologically agnostic

e Focusing on the objective of the use-case taking info account
each stakeholder involved

e One message exchanged between different parties = one use-
case

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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2) First step: definifion
of services

e The template for
description has
been developed
within InterCor, and
Is commonly agreed
by the 4 countries
involved (NL, UK, FR,
Flanders)

e |t's also mostly used
by the C-Roads
Platform

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

Use case introduction
Summary Here we provide a summary of the use cases (one or two lines)
Background Here we describe the motivation/rationale of the use case
Objective Here we describe the intended outcome of the use case

Desired behavior

Here we describe the behavior of the system and the intended behavior
of users

Expected benefits

Here we described the added value and actor benefits

Use case description

Situation

Here we describe one or more situations relevant to the use case

Logic of transmission

Here we describe the transmission logic 12V, V2V, V21, V22V +
broadcast / unicast / multicast)

Actors and relations

Here we list all relevant actors and their relation/interaction to the
system and their role in the use case (incl. sender and receiver). The
actors are: vehicle driver, road operator, service provider, end user,
vulnerakble road user and other.

In particular ; Sender and End-receiver.

Scenario Here we describe the story of the use case based on a sequence of
situations (e.g. initial and after), events and actions. With illustration.
Sender and End-received should be addressed, in stekeholder neutral
manner.
Use case implementation

Implementation outlook

Here we provide a functional description of a typical imple mentation of
the use cases

Functional architecture

Here we provide a high-level architecture (asinact?.1b) to illustrate the
main components, interfaces, data flows and display principles.

Display f alert principle

Here we describe triggering conditions and what is displayed to the user
when.

Functional and non-functional requirements

Sources of information

Here we describe the necessary data

Standards

Here we list relevant standards

Constraints / dependencies

Here we describe constraints and dependencies that are requirements (if
any) related to e.g. business, security, telecom munications, privacy, legal,
human behavior, etc.
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Irst step: definition of services SCOOP
P
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e Categories of services
A — Probe vehicle data
B — Road works warning
C - Signage applications
D — Hazardous location noftifications
E — Traffic information and smart routing
F - Parking, park & ride, multimodality
G - Intersections
H - Traffic management

| | = Vulnerable users

LI J —Logistics

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




@ Fi : C. : Projet
rst step: definition of services  scoop
P

e Categories of services
A — Probe vehicle data
B — Road works warning SCOOP wave 1
C - Signage applications
D — Hazardous location notifications
E — Traffic information and smart routing
F - Parking, park & ride, multimodality
G — Intersections
H — Traffic management

, | — Vulnerable users

s J —Logistics
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el Facility of the European Union




QBN . definit; - Projet
rst step: definition of services SC00
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t tés
ehicles and roads

e Categories of services
A — Probe vehicle data
B — Road works warning (enhanced) SCOOP wave 2
C - Signage applications
D — Hazardous location nofifications (WWD)
E — Traffic information and smart routing
F — Parking, park & ride, multimodality
G - Infersections
H — Traffic management
| — Vulnerable users
J — Logistics

REPUELIQUE FRANCAISE

sl Co-finance d by the Connecting Europe
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QLN . definit; - Projet
rst step: definifion of services SCOOP
p véh cutes et routes conne.c.t??

e |ist of use-cases SCOOP wave 1/2 . o
— Signage applications

C3 - In-vehicle signage (embedded VMS)

@ A - Probe vehicle data @ D_ Hazardous location notifications
A1 - Traffic data collection D1 - Alert temporary slippery road
A2 - Probe vehicle data on detected events D2a - Alert animal on the road

A3 - Probe vehicle data on declared events
@ B _ Road works warning

B1 - Alert planned road works (RWW)

B2a - Alert operator vehicle approaching

B2b - Alert operator vehicle in intervention

B2c — Alert operator vehicle in patrol

D2b — Alert people on the road

D3 - Alert obstacle on the road

D4 — Alert stationary vehicle / breakdown
D5 - Alert accident area

D6 — Alert reduced visibility

B3a — Winter maintenance — Salting in process D7 — Alert wrong way driving
B3b — Winter maintenance — Snow removal in process D8 — Alert blockage of aroad
E -. B3c — Winter maintenance — Alert vehicle moving D10 — Alert emergency brake
i, D11 - Alert end of queue
o paron @ E - Traffic information and smart routing

ET SOLIDAIRE

Eb -Alert extreme weather conditions

MINISTERE
CHARGE DES
TRANSPORTS
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= Second step : specifications SCOoP

e After sharing the definitions of services:

e Elaboration the detailed functional description of the use-cases
within the architecture (not tfechnologically agnostic there)

e Precise study of the available standards to fechnically define the
use-cases and then the common specifications of all partnhers

e Specifications of the different components

e Nearly 30 deliverables of specifications were needed!
e Necessity to share between the partners
e Shows the lacks in the standards

DE LA TRANSITION
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Second step : specifications SCOOP

véhicules et routes connectés
connected vehicles and roads

e2.4.1 category — common specifications

241 on set of functional and technical specifications for SCOOPF

2 5” HE Lizt of standards applicable for specifications and development

241 Annexe |Renewal of pseudonym certificates and upload of Logs (T-Logs and U-Logs) Specification of

2.4.1 Annexe [Appendix 1 - Renewal Of Pesudonym Certificates Communication prOfileS and

A1 Annexe [Appendik 2 - CAMISpecification

content of CAM, CAM-| and

2.4 Twgnexe  [Appendix 3 - ITe-Container
2412 ign= of DENM fields DENM messages
2413 Cata -

2413

Catalogue Of Diata Tlog To Collect
Spedification of ASN.1 code for CM'sTlog o .
Specification of ASN.1 code for RO's Tlog SpeC|f|cat|on of Iogs and

Catalogue Of Data Ulog To Collect their collection
Specification of ASN.1 code for Ulog

Catalogue Of Data Tlog for Security To Collect

2413 Specification of ASN.1 code for security Tlog

22413 _Bis M
;?HMW Specification of Datex ||
E _- 414 Specification of DATEX || messages inconjunction with CAMs and DENMs

D messages in conjunction

Rirtaiiom Piscine ba14 Appendix 1: DENM Structure and Datex |l translation
P 2414 Appendix 2: Simplification of Datex || Classes emitted by SAGT with CAM and DENM
DF:&E&T&{TO\ .2.-;.3..: Technical architecture for Road Operaors' componernts
ET SOLIDAIRE | - i
= S IPvwb Addressing over G5 |
MINISTERE Co-financed by the Connecting Europe
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econd step : specifications SCOOP
P - SP

véh cutes et routes connectes

€2.4.2 and 2.4.3 categories — specifications of individual
components

e2.4.4 category - specifications of security elements

oSl and tec hnical specifications of RSU
SpGlelcatlon of RSU and OBU Functional and technical specifications of OBU for road operators ;>
for roa d Ope rators 422 Bi Specfications of Software for Road operators 0BLU -
o . 423 ﬂ ngare for Road operators OBU
|
SpeC|flcat|0n Of Car i Functional and tec hnical specifications of OBU for car manufacturer PSA
manufacturers OBU T ional and technical specifications of OBU for car manufacturer Renauk
- . ailed functional specifications of SCOOP platform =>
Specification of SCOOP Analyss of sfer; cljsives
24432 CZoop@f risk analysis for sa
platform OPEF T Sl for ==ey
24472 s Risk Analyss Safety Info Naote
Laa3 Comparison between the risk analysis performed by Solucom (del. 2.4.4.2) and ther sk analyse
S proposed in ETS1 standard TR 102 B33 [TVRA)
2444 State of theart of public key infrastructuresfor cooperative TS
E . 2445 PKI System Requirement Specifications
2446 PKI architectur e and technical specifications
mumm i 2446 Bis L=e case scenarios with security data
MINISTERE 2446 App Appendx_ASMN. 1
DE LA TRANSITION B
{Ttggtfl;(\éllki 2447 Strategies for changing pseudonyms and sizing the PKI traffic
2448 SCO0P Secur ity System: Integr aion Guide
(.‘\Idllxll{s(_;.rlfg;zs Co-financed by the Connecting Europe 2449 Certificanon gotinv
A < DE ™ i .
TRANSPORTS Facility of the European Union
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econd step : specifications SCOOP
p p oreeiad veniies oo oo

e Production of deliverables : scoping, structuring,
production, proofreading, approval

e Validation of each step of the production of the
deliverables :
¢ Only during a Steering Committee for Studies (once a month)
e Approval only after a complete review process involving all
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e Third step : development and  £M9S
\{® ‘Id @ Ti on s o roves comedes

e After the specifications, the developments started along
with the validation process (for each stage of
development)

eThose provided feedbacks on the inifial specifications
(more than 300 questions needed to be resolved)

111111111111111111111111
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29/03/2016

PKI

YGK

Il n'est pas indiqué dans la spécification NACS quelle clé publique est
utilisée pour le chiffrement ECIES des requétes NACS SAReq.

Est-ce que cette clé est fixée dans la configuration de I'UTIC ?

Est-ce le cas également pour les clés publiques des serveurs PKI ?

H Labiod
(TPT)

Pre-requis : réponse a la question 1D123

Le véhicule génére une paire de clés éphémére, valable uniguement pour
la session en cours. La clé privée éphémére est combinée avec la clé
publique du certificat de la RSU pour générer le secret partagé de ECIES.
Donc il faut la clé privée éphémére du véhicule et la clé publique du
certificat regu de la part de la RSU.

Pour la requéte d'un LTC, I'ITSS chiffre sa requéte & destination du LTCA. 11
utilise une clé privée éphémére (valable que pour cette requéte) + la clé
publique de chiffrement du LTCA (présente dans le certificat du LTCA)
Pour la requéte d'un PC, I'ITSS chiffre sa requéte & destination du PCA. 1]
utilise une clé privée éphémére (valable que pour cette requéte) + la clé
publique de chiffrement du PCA (présente dans le certificat du PCA). A
noter, qu'il existe dans la requéte d'un PC une partie chiffrée a
destination du LTCA (de la méme fagon que pour la requéte LTC).

Donc les seules clés "fixées" coté ITSS dans le cadre du chiffrement des
requétes PKI sont les clés publigues de chiffrement présentes dans les

cortfirate BCA B ITCA

Ne

6-Closed

E’/..
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Valeo

Concernant la traduction DATEX 11 == DENM il est spécifié que le stationid
et le referenceTime sont récupérés du message DATEX 1. Selon nous, ce
point sculéve certaines questions:

Est-ce cohérent d'envoyer un DENM avec un stationld (celui de la
plateforme) différent de celui utilisé dans la signature (stationld local) ?

CQuels impacts sur le mécanisme détection de collision de stationid ?
{ce mécanisme permet @ une station de changer de stationld si elle se rend
compte qu'une autre station utilise le méme stationld)

Quels impacts sur la LDM ? Comme plusieurs stations risquent
d'envoyer un DENM avec le stationld de |a plateforme, la LDM ne pourra
pas différencier les DENM envoyés des DENM regus avec ce stationld.
Est-il envisageable de garder le fonctionnement actuel des stack ITS en les
laissant remplir les paramétres DENM stationid et referenceTime ?

Loic Blaive
(CEREMA)

Le station ID reste celui de I'UBR ; par contre, pour émettre son message,
I'UBR construira I'action ID & I'aide du station 1D de la PF et le numéro
incrémental créé par la PF; tel que cela est décrit dans le livrable 2414,
« The platform creates the “situationRecordCreationReference” attribute
by concatenating the following information:

# its “stationlD” (32-hit integer in hexadecimal format left padded with
o},

» followed by an incremental number (16-bit integer in hexadecimal
format left padded with 0),

» followed by a sequence number in each situation starting from 1 (0 is
allocated for the situation itself) (4-bits integer in hexadecimal format
left padded with 0).

There is no need for a separation character between the different
concatenated elements due to the fix format.

The RSU that receives this message recovers the incremental number and
the “station|D” from the platform (considered as the
“opriginatingStationID”) to fill in the “actionID” attribute of the DENM to
transmit. »

6-Closed
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) | Projet
2) Following steps SCOOP
g siep

e The specifications for wave 1 are now consolidated -
release 3 soon to be published

e Specifications for wave 2 have started and soon o be
released (1st release for wave 2) — 12 working groups
started at the same time

& Next step: feedback to standardisation organisations,
harmonisation with the C-Roads platform (on-going)

DE LA TRANSITION
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SCOOP

Thanks |

marie-christine.esposito@developpement-durable.gouv.fr
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Testing iIn SCOOP

Hacene Fouchal
Université de Reims Champagne-Ardenne
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2/ SCOOP
din opjecCrives 2L

e Validation of all components in order to ensure:
¢ Interoperability among partners equipments (and foreign ones)

Conformance to basic communication standards

Conformance to security rules
e Compliance with local contracts
¢ Integration of local requirements
e Compliance with national requirements

ma *Components are : OBU, RSU, Sccop@F Platform, PKI, Log
e manager

DE LA TRANSITION
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@ Tt . Projet
N verview SCOooP
esS1IiNg overvie

Descriptions of Test plan
Specifications ‘ test purposes ‘ specifications \

Test Execution _
= u !

REPUBLIQUE FRANCAISE

Test case
description

Test execution
report
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Testing overview SCooP

,,,,,

e What aspects do we test?

e« Communication parts (radio issues as well as high level
protocols)

¢ Functional parts (local features as destination areas,
HMIs, ..)

¢ Hardware parts (processor performances, temperature
resistance..)

sl Co-financed by the Connecting Europe
PP Facility of the European Union
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DE LA TRANSITION

' Functional testing

e Fynctional Testing is of high complexity
¢ More than 500 functions on OBU/RSU
¢ Message receiving
¢« DENM sending generated by a DATEX message
e Settings updates
e Network connections
e System monitoring
¢ OBU: Display management, Cartography management
¢ RSU: HMI management

sl Co-financed by the Connecting Europe
S Facility of the European Union
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Liberté + Egalin ernind
PUBI
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Testing levels

e Three main ftesting levels:
e | aboratory test
e Test-track test
e Open road test

e After approval of all steps -> equipment ready for
deployment

sl Co-finance d by the Connecting Europe
el Facility of the European Union
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Projet
Laboratory test SCOOP

éht

e Most of them have been run at Université de Reims

e Tests are run either on OBUs and RSUs
e A very long step (2015—Up to now)

e Mainly, compliance to communication protocols standards

e Test cases have been updated
€ SCOOP has provided inputs to nearly 10 test cases

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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SCOOP
Test Track test

e Most of them have been run on Satory Track, IFSTTAR
Versailles.

e They have provided analysis on radio coverage

eThey allowed to test first HMI displays of events in almost
real conditions with low speeds

eThey have dllowed billateral tests OBU-RSU ; OBU1-OBU2,

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




W& Open road test SCoop

connected vehicles and roads

e They have been run on many sites (Bordeaux, Saint Brieuc,
lle-de-France, Reims, ...)

eThey have allowed to check the project results in real
environments

e They have produced important log files to be used in early
evaluation analysis

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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)5 Lab Test example: e

Triggering conditions T
The tester friggers
appropriate B P

conditfions on the
equipment, for
example:
-Warnings on
-Opened doors
We observe the
generation of an
event:

= W Stationary Vehicle

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




AD 1ot ’r SC00p
o5 Testrepor

connected vehicles and roads
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® SCOOP
nitary 1esting

Tests Lab Test |Open
track [roads
Compliance to standard communication tests X
Functional application tests X
Logs generation tests X X
Security tests X
PKI access tests X
Performance testing X
=N Radio coverage
H— \Messages contents X
it | |SCOOP platform Tests X
MINISTERE Co-financed by the Connecting Europe
%’:‘SSJO%E Facility of the European Union




Projet

g. Bilateral testing SCOOP

Components Tests Lab Test tracks Open roads
OBUu-RSU Tests of requests from an X X
ITS Station to the PKIl via
RSU
OBUu-RSU Uploaded logs tests from X X
ITS Station via RSU
OBU-RSU Mitigation tests X X
=3 OBU-RSU and OBU-OBU |Radio coverage X
N:w OBUro-PF Datexll exchanges X

ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS
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Collective testing SCOOP

véh cuLes et routes connectes

Tests Lab Test |Open
tracks [roads

Interoperability messages tests between ITS Station with security X

Forward test at a geonet layer level X X
Use cases A (including security and log management)
Use cases B (including security and log management)
Use cases D (including security and log management)
Mitigation (at a toll station) tests

Latency tests X

X | X [ X | X

REPUBLIQL E FM CAISE
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) SCOOP@F festing tools

e Extension of ETSI TTCN testing cases

e Specific software able to communicate
(sending or receiving) with all SCOOP@F
equipments able to emulate

e PK| server ; Log server ; another station ; o
SCOQOP Platform

MINISTERE
DE LA TRANSITION
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Testing tasks

e Task effort provides only by Université de Reims:
e Test specification : 30HM (2015)
e Test developement : 30HM (2016-2017)
e Test management : 15HM (2015-2018)
e Test debbuging : 15HM (2015-2018)
eTest analysis : 10 HM (2015-2018)

e Nearly 100 HM for Testing

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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,,,,,

Lessons learned ScooP

e A validation step in C-ITS is very usefull
e But it Is fime consuming.

e And requires a wide set of skills:

e Networking, Embedded systems, Programming, Formal testing,
computer security

e | gboratory tests give a precise view of provider products
compared to the ETSI plugtest: SCOOP is the unique
project where Lab test are handled (as done by the ETSI
standard institute)

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



We |
essons learned SCOOP
véficules t roues comnecés

e Need to coordinate a convenient planning with all
partners for testing

e Need to separate debugging sessions from validation

sessions
e To carry out these tests for this system type is a project
Itself
@ Astep by step development/testing of a prototype could
=N be appreciated




R Projet
2) Lessons learned SCOOP

eNeed to have an upper tester on equipments
e Need to have Technical logs for deep analysis

@ Providers are required to participate during test periods in
order to react to dysfunctionning of their equipments

e Road operators may take profit fo improve their
knowledge on their system

DE LA TRANSITION
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véhicules et routes connectés
connected vehicles and roads

Working together

D. DUPPERAY

Z
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@ 17 gt e ' Projet
actors and 9 suppliers SCOOP
p p o s

¢ Coming from differents fields:
e Road operators, experts, OEM, academics, OEM suppliers, road operators suppliers...

e With their own specific wording
A roadworks area for a driver:

Exemple de pose et dépose des signaux en 3 phases

a

.
[
5_ls

A roadworks area for a

IS!:.?H
- |
road operator: i . ohn
s
1
Ba— i B k2 | e
—1 i A -
z 5} X 2 o
o éi ,i ] _ —g B
T O | o A B 3
=N T B = |
[CLTEN : i a @ o
i © C 05 . o
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Qe

e With a different approach of the Road Safety and HMI:

e With different purposes and different technical, economical and time constraints:

........................
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12 actors and 9 suppliers SCOoP

@ From the Ministry side: the road safety but also the road operators safety, the preporo’rion |
of the vehicle and road of the future...

*From the OEM side: very important and specific constraints on the maturity, validation,
quality, schedule, eftc.

e From the Road operator side:complementarity with existing system (TIPI, VMS..), public
conftracts, physical installation of the Road Side Units, staff information...

e From the research and academic side: behaviour and technical evaluation, but also
understanding and knowledge acquiring, publication...

sl Co-financed by the Connecting Europe
g Facility of the European Union
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.@ 't was mandatory SCOOP

véhicules et routes connectés
connected vehicles and roads

¢ To define mutual purposes

¢ To find a mutual wording and a mutual way to work
e Around twenty working groups
@ Technical steering committee each month

E BC
EH’ -Lj_.l

!-. ¢ To understand the constraints and purposes of the others

MINISTERE
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EcoLoGique @ To learn to trust each other... It’s also the C-ITS!
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@ The discussions, some examp\es §thJ0t
Conmectod vehicles ond roads

e Use-cases: what for ¢ Is this the same purpose for the drivere For the road operatorse

e Logs definition
e for evaluation purposes (academics)
@ For supervision purposes (road operators)
e For validation purposes (suppliers)

e A PKl: why? For who ¢ To cover which needs and which perimetere

e The standards
e The specification are based on the standards
e We noted that the understanding of these standards was not the same for everybody
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- Projet
Qs Exemple: the event position SCOOP
@ From an OEM point of view:

Cause-code: « roadworks... »
Event position: « ...there »

M—

e But what is actually the event position?

« Warning, Roadworks at 300 m »

Z
Libertd » Egalitd » Fraternivd
REPUBLIQUE FRANCAISE

- There can be different opinions, but it's mandatory to
harmonize this field to have @
reproductible and efficient HMI
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xemple: the trace SCOOP
p véh cutes et route-s connectes

@ For a vehicle:

@ But for a stationary raod side unit?

@ The trace allows to know if an eventis on the vehicle’s trajectory or not

—2>So ifitis not well described, an event can be ignored
E-. =2It's mandatory to build a relevant frace, even for the RSU
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ected vehicles anc roads

. SCOO0P
XEM p €. aroun c oeCuUrl y s

@ The security implementation can have consequences on the performance of
the use-case:

e Permission: is a Road Side Unit allowed to emit a « emergency braking »¢

e |sitrelevant to change the pseudonyme when the vehicle is doing an emergency
manoeuvere

Libertd » Bgalud + Fraternivé
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O conclude SCOOP
véh cutes et routes connectes

e A mutual understanding is mandatory to have reliable and workable messages

e SCOOP facilitated the collaboration between the OEM and the road operators:
e Partnerships between the OEM and road operator
@ NF| Infrastructure WS

111111111111111111111111
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Seminar — 5th and éth April 2018

Pro|et
SCOO0OP

véhicules et routes connectés
connected vehicles and roads
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véhicules et routes connectés
connected vehicles and roads

SECURITY AND PRIVACY

Ell
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Security

Houda LABIOD & Mounira MSAHLI & Rémi BLANCHER

Telecom ParisTech IDNOMIC

>

TELECOM

ParisTech

—ho g
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IDNOMIC
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utline SCOOP

SCOOP@F: Context & Security Objectives
Risk Analysis

SCOOP@F PKI Architecture

SCOOP@F PKI

Regqistration Phase

LTC Request/Response

PC Request/Response

TSL or CRL Request/Response
Achievements

Q SCOOP@F Security

= Tasks
" Pseudonym Change Strategy
= Communication Protocols

B E ' O .15 Contribution

CO00

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

sl Co-financed by the Connecting Europe
el Facility of the European Union 77




Libered + Egalund « Fraverniv
REPUBLIQUE FRANGAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

Projet

SCOOP@F Context SCOOP

15)

véhicules et routes connectés
connected vehicles and roads

Q Data types: 2 V2X messages to support SCOOP@F use

cases

O CAM Cooperative Awareness Message
U DENM Decentralized Environmental Notification

Message

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

0 Broadcasted - ITS-G5 Communication

U information is broadcasted without acknowledgment, Vehicle data (speed, position, trajectory), data
dynamic perception of the environment

U CAM, DENM messages are signed following the guidelines of the standard ETSI 103 097

v1.2.1.
O Anonymous secured messages

O Pseudonyms delivered by a national PKI via RSUs or preloaded.

/8



SCOOP@F: Security Objectives

e A combination of wireless access
technologies

e [TS-G5 (IEEE
802.11p)/11/3G/4GBluetooth

ITS-G5, Wi-Fi, Bluetooth,
NFC, 4G, USB, OBD...

e Variety of communication types
e Vehicle-to-Anything (V2X)
e V2V, V2|, 12V

e ETSI C-ITS Release 1, Day 1 use
cases

FALSE MESSAGES
WARNING: ACCIDENT AT X))

» End-to-end security architecture
* Trused C-ITS system m
 Trade-off between scalability, security,
safety, performance and cost

» Ensure the protection of personal data

Libertd » Egalitd » Fraternivd
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SCOOP

véhicules et routes connectés
connected vehicles and roads

Weaknesses

[ increase in the complexity
Cyber attacks of embedded systems and
software

B on the vehicle (embedded system)
m on the infrastructure

4

How to secure the SCOOP@F system?2 How fo
protect the exchanged messages ¢ How to trust
received messages ¢ How to guarantee the
protection of privacy?

Specify / implement / test and validate the security system
=  securing CAM and DENM messages
»  implementation of a certificate management system
(PKI)
Design an interoperable security system with the security
systems of other C-ITS systems deployed across Europe




Qo Risk Analysis — Validated by ANSSI EE%JS';
ISK Analysis — Validated Dy

connected vehicles and roads

Q Risk Analysis Method: EBIOS WAVESTONE
0 Compliance Check with ETSI TVRA (TR 102 893 v1.1.1)
Q Security objectives related to use cases were identified
o Availibility, integrity, confidentiality, privacy, authentication and authorisation, traceability,
plausibility.

O Risk scenarios were identified
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SCOOP@F PKI Architecture

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station

Acquisition of Authorization Tickets

Collaboration with ISE
Project (IRT-SystemX)

ud « Fravernird

LTCA
Certificates

ITS PKl in IDNOMIC Datacenter

O PCA,
Certificate

CTL CRL
N I
Root Authority Distribution
/ \ Center
/ \

>\
\

.

LTCA
Gestionnaires

Long Term Certificates Authorities

Pseudonym Certificate Authority
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Secured V2X
Communication
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connected vehicles and roads

Common

Certificate
Policy CP

Common
Certification

Practice
Statement
CPS
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. Projet
BB sCOOP@F PKI Architecture SCO0P

Q ITSS: ITS station (vehicle, RSU)
O Long Term Certificate (LTC): gives its holder (ITSSs) the right to request PCs.
U Pseudonym Certificate (PC): gives its holder (ITSSs) the right to perform specific actions.

O Certificate Revocation List (CRL): is a list digitally signed by a CA that contains

certificates identities that are no longer valid

U Trusted Service List (TSL): is a signed list which contains trusted RCAs, LTCAs and PCAs

certificates and PKl service access points. This list is updated frequently.
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W2 scoopeF PKI Archi rojet
rchitecture SCOOP

O Root Certificate Authority (RCA): is the root of frust for all cerfificates within the PKI
hierarchy. It operates in an offline mode and is responsible for the management of LTCAS
and PCAs (creation, security requirements authorizing the issuance of certificates to ITSSs).

O Long Term Certificate Authority (LTCA): is a security management entity responsible for the
issuance of LTC and the validation of PCs as well as the management of the ITSSs
(registration, status update, permissions...). It operates in an online mode.

0 Pseudonym Certificate Authority (PCA): is a security management entity responsible for the
delivery, the monitoring and the use of PCs. It operates in an online mode.

O Distribution Centre (DC): provides the ITSSs with the updated trust information such as TSL
and CRL necessary to assure that received information is coming from legitimate and
E _. authorized ITSSs or PKI certification authority.

l! Q FMW
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MG sCOOP@F PKI:

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station

Acquisition of Pseudonym Certificate

1. Send Technical Key Pair + CID + Select a profile
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Regqistration Phase SCOOP

LTCA
Renault

LTCA
Gestionnaires

Ag Term Certificates Authorities
.

CTL CRL
Root Authority Distribution
/ \ Center
/ \

LTCA
Certificates

- ITS PKlin IDNOMIC Datacenter \

0 PCA
Certificate

>\
\

Pseudonym Certificate Authority

véhicules et routes connectés
connected vehicles and roads

PCA
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MG sCOOP@F PKI:

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station

Acquisition of Pseudonym Certificate

1. Send Technical Key Pair + CID + Select a profile
2. Registered ITSS
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CTL CRL
Root Authority Distribution
/ \ Center
/ \
LTCA PCA
Certificates Certificate
LTCA
Renault ~ \
\
L}
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WG SCOOP@F PKI: Request/Response LTC

3. LTC Request
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véhicules et routes connectés
connected vehicles and roads

cm———— o ITS PKIin IDNOMIC Datacenter N

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station
RCA D
3. LTC Req uest Acquisition of Pseudonym Certificate <
4. LTC Response Root Authority Distribution
* / \ Center

/ \

LTCA PCA
Certificates Certificate
R

\

LTCA
Renault

LTCA
Gestionnaires

PCA

Long Term Certificates Authorities Pseudonym Certificate Authority
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B sCOOP@F PKI: Request/Response PC EESJS.E

véhicules et routes connectés
connected vehicles and roads

cm———— o ITS PKIin IDNOMIC Datacenter N

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station
RCA DC
5. PC Req uest Acquisition of Pseudonym Certificate
Root Authority Distribution
/ \ Center

/ \

LTCA PCA
Certificates Certificate

Rl 7 W RN

\

Gestionnaires PCA

Long Term Certificates Authorities Pseudonym Certificate Authority
- X J
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(B sCOOP@F PKI: Request/Response PC

5. PC Request

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station

Acquisition of Pseudonym Certificate

6. PC Response
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- ITS PKlin IDNOMIC Datacenter \
CTL CRL
Root Authority Distribution
/ \ Center
/ \
LTCA PCA
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@)Z) SCOOP@F PKI: Request/Response TSL or CRL EE%JS;

véhicules et routes connectés
connected vehicles and roads

cm———— o ITS PKIin IDNOMIC Datacenter N

Issuance of CA Certificates and Trust Lists

Enrolment of an ITS Station
RCA DC
7. TSL/CRL Request Acquisition of Pseudonym Certificate
Root Authority Distribution
/ \ Center
V4 \ A

LTCA PCA
Certificates Certificate
R

\

LTCA
Renault

LTCA
Gestionnaires

PCA

Long Term Certificates Authorities Pseudonym Certificate Authority
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(@ @ SCOOP@F PKI: Reguest/Response TSL or CRL

7. TSL/CRL Request
8. TSL/CRL Response
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Task 1:
Design &
Specifications

SCOOP@F PKI

Projet
SCOOP

véh cutes et routes connectés
ected vehicles

Achievements

The opening of The opening of
pre-production production
PKI PKI
A fully
Task 2: Task 3: operational
Implementation Security Tests and validation PKI is
available

2014
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2015 July 2016

July 2017

Key Ceremony of Production PKI (Sebteber 2016)



' Projet
M)E SCOOP@F Security: Tasks SCO0P
O Task 1: Specifications Eoraced e o

Used Algorithms

Anonymization/Pseudonymization of messages

Signature of messages/ Verification of signature

PKI Architecture

Security Protocols (services advertisement, PKI requests, Logs upload)
Access/ Registration

pooooo

29
deliverables,

O Task 2: Implementation
Q PKl
O PKI Communication Protocols
O Registration mechanisms

0 Task 3: Tests & validation
Q Security Validation
O Test PKI

g;. O Production PKI
O Checklists and tests plans
MINISTERE )
— N In SCOOP @ F, the latest available ETSI security standards are used
CHARGE DES 1 .

TRANSPORTS Facility of the EUropean Unio




@ SCOOP@F Security: A Common Pseudonym  ~rojet
SCOOP
Chan gc Strate gy kst

Pseudonym Certificate
PC1 PC2 PC3 PC4

=SOSOSOSCR
e e

PC lifetime 1 week

Number of parallel Pseudonyms 10

Pseudonym preloading duration 6 Months
m Pseudonym change method Round Robin
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@ SCOOP@F Security: Communication Protocols EE%J&E
pokimesd phbiciredioiasie

0 Two services !

Q0 Pseudonyms download it

O Logs upload (U-logs & T-logs RN
gs up (U-log gs) —

H Sowen oo, oo ool ‘C}\€|

Services Advertisement i 2 Sy

m U

BE remensl a

Avsiend PG Request

Ul orward "G Request

_tecs ||
6: Validale PC Request —‘

8 arward 106 respanse & Send °C respansc
G arward PG regponse 1S 7 Response

MIMETHRE e |
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@ SCOOP@F Security: Communication Protocols

O CAM-I: message broadcasted by the RSU to
advertise the presence of PKI service

O PKI requests and responses are relayed by the
RSUs (ITS-G5) or using a Cellular Technology

MINISTERE

ECOLOGIQUE
ET SOLIDAIRE

DE LA TRANSITION

MINISTERE
CHARGE DES
TRANSPORTS

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

Projet
SCOOP

véh cules et routes oonnectés

RSU
(Road Side Unit) VEHICLE
)
))) Broadcasted CAM-I|
' 1Y) (advertising service)
e.g. every second
| J,\\ CAM-|
9 Received by Vehicle

))))
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SCO0

véhicules et routes connectés
connected vehicles and roads

@S 15 contribution
O EU C-ITS Platform
O Report C-ITS Platform Phase |, January 2016
Q EU C-ITS platform frust model
O CPrelease 1, July 2017
O Report C-ITS Platform Phase Il, Septembre 2017

O ETSI
0 TS 103097, TR 102 893 (TVRA), TS 102 940, TS
102 941, etc.

We also continue to follow .......

ETSI TC ITS

IEEE 1609.2

c2C

Amsterdam Group
C-Road platform
ISO TC204

IETF

Co-financed by the Connecting Europe
Facility of the European Union 97
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véhicules et routes connectés
connected vehicles and roads

Thank you for your attention!

TELECOM
ParisTech
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véhicules et routes connectés
connected vehicles and roads

Privacy by design

Eric OLLINGER - DGITM
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/ h c with CNIL Projet
= Nne wWOork wi SCOOP

e September 2015 — First meeting : presentation of the project and
exchange on the privacy and DP stakes

e December 2015 - Dedicated meeting on security aspects

e First semester 2016 — Work on a dedicated deliverable on privacy
and DP stakes for CNIL

e July 2016 — Deliverable sent to CNIL
e November 2016 — Meeting to clarify the last questions
e December 2016 — Official deposit of a request for authorization

e April 2017 — Deliberation of CNIL. Request requalified as a
— declaration with regard to the guarantees provided, the project is
~==  dllowed to start processing dato

DE LA TRANSITION

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




@ Struct £t " Projet
ructure oO e WOr SCOOP

e |[dentification of the data processing purposes

eFor each of them,
e identification of the corresponding data
e identification of who is responsible of the data processing
e identification of who has access to the data
e identification of the duration of conservation of the data

e Security measures and confidentiality

e Consent from the data subject

e Possibility for the data subject to have access to their own data
| =N | e Activation/de-activation

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE jaesl Co-financed by the Connecting Europe
D P9I Facility of the European Union




Processing purpose 1
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. SCOOP
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e Corresponding data : CAM, DENM
e Responsible for the data processing : road operators

e Who has access to the data
e Traffic operators have only access to aggregated Datex files
e Other drivers have access to the event contents shown on the HMI, no vehicle
idenftification
@ Duration of conservation

e CAM messages are deleted by the RSU as soon as they have been
aggregated translated into Datex

@ DENM messages are deleted by the RSU as soon as they have been translated
info Datex

e« CAM and DENM messages are deleted on drivers’ OBUs once outdated
(several ms to a few min depending on the services) and at each reboot

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



1 - Projet
véhicules et routes connectés
connected vehicles and roads

M5 Processing purpose 1
Services

e Question from CNIL : why not encrypt CAM and DENM
messagese

e Answers from the project
¢ |n the standards messages are not encrypted, but signed

e The principle of C-ITS is that a maximum numtber of drivers have
access to the safety critical information as soon as possible

e Encryption/decryption would significantly increase latency and
harm safety critical services

El e Encryption/decryption would significantly increase the costs of
OBUs

DE LA TRANSITION

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




(® Processing purpose #2 : croet
EV d | UJd '|'| on e ey

e Corresponding data : logs
e Responsible for the data processing : research centers

e Who has access to the data :
e Researchers

e For private research centers : separation between geolocation
data and speed data (rule in French law: a private company
cannot have access to these law enforcement data)

e Duration of conservation
e Data collection : up to 2020
e Analysis of data : up to 2023

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



' . Projet
@@ Processing purpose #3 : et
Supervision

e Corresponding data : logs such as configuration, status of
an ITS station etc.

e Responsible for the data processing : road operators, PSA
and Renault

e Who has access to the data
e Road operators, PSA and Renault
e Their subcontractors in charge of maintenance

e Duration of conservation
e Data collection : up to 2020
e Analysis of data : up to 2020

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




@ S . Projet
ecurity meaqsures SCOOP
Y

e PK| architecture
e Security of each data server

e Duration of use of each pseudonym during a single frip: 1
hour

e Due to the perspective for road operators to use the data for
travel time and O/D

e |f less, the result would be an increase in the rotation frequency
of the pseudonym certificate pool (10/week], resulting in less
privacy

jaesl Co-financed by the Connecting Europe
el Facility of the European Union
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ecurity measures SCOOP

véhicules et routes connectés
connected vehicles and roads

IDnomic Datacenter

RCA 0
DC TSL &
Manufacturers

LTCA Renault

-

°;
CRL

ITS Lifecycle
Management Center

i HT TIPS

LTC: Long term Certificate
PC: Pseudonym Certificate

E/l

Liberts » Egalund « Fraterniv
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MINISTERE RCA: Root Certificate Authority
DE LA TRANSITION LTCA: Long Term Certificate Authority
ECOLOGIQUE

: _— PCA: Pseudonym Certificate Authority
MR ITSS-V / ITSS-Vu DC: Distribution Center
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onsent 1rom tne addld Supj|ecC SCOOP
J e ot ot e

e Consent forms have been designed for final users
e Explicit: written
e Freely given

¢ Informed and specific: the forms explain all the processing
purposes and the duration of conservation, a link to the list of
data is provided

e |nformation of employee representatives:

e For fleet vehicles (sold by Renault)
e For road operators’ vehicles

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




W Possibility for the data subject Egngg
to have access to their own data =

11111111111111111111111

REPUBLIQUE FRANCAISE

e The system is designed in such a way that it is not feasible
(except for some specific vehicles)

@ CNIL has considered this as acceptable, given the strong
pseudonymisation measures put in place (exception in the
French law)
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@) . . . . Projet
2 Activation / de-activation SCOOP

e The system can be easily activated/de-activated

¢ |n order to get enough data for evaluation, the system will
be activated by default (except for rental vehicles)

e Given the consent from the user, CNIL has considered this
as acceptable for the project. However, this should be
reconsidered for national deployment

DE LA TRANSITION

sl Co-financed by the Connecting Europe
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(e Perspectives for Projet
n O -|-i O n O | d e p | Oym e n-l- o etias venies oo roace

e Entry info force of the GDPR

@ Opinion of Art. 29 WP on C-ITS

e National Mobillity Law

e Delegated act on C-ITS by the European Commission

ECOLOGIQUE

MINISTERE " Co-financed by the Connecting Europe

i Facility of the European Union
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AN OPERATIONAL SYSTEM
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Road operator
INnfrasfructure

L. HOARAU
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5 Operafional network of Sanef  SCooP

véhicules et routes connectés
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e EAST Network

Réseau Champagne-Ardenne Réseau Alsace-Lorraine

Réseau Champagne - Ardenne

Direction d'exploitation

; Réseau Alsace - Lorraine
du réseau Champagne - Ardenne (Ormes) p Direction dexploitation
Centred'entretien de Reims ‘ ‘ du réseau Alsace - Lorraine (Metz)
| Centre d'entretien de Jarny
. Centre d'entretien de Coutevroult h e
. Centre d'entretien de Saint-Avold
. Centre d'entretien de Sommesous :
. Centre d'entretien des Vosges du Nord
. Centre d'entretien de Sainte Ménehould

e Barriére de péage pleine voie

e Barriére de péage pleine voie

Reims
Dormans”_\ Sainte Ménehould  Verdun

=)
Ormes Chalons-en-Champagne

7 7 A @
As N|II\
Meau;y\/ *

E .. PARIS F\ Sommesous
Libertt + Egalus + Frateraint . Coutevroult .
REPUBLIQUE FRANCAISE Aze

Schwindratzheim
® Vitry-le-Frangois
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eneral Architecture SCOOP
ol b v e

L
DATA PROCESSING

e

e 3. Data Processing
e a:From SCOOP Platform to TMS
e b :From TMS to SCOOP Platform

I
|
I
I
I
I
|
I
l

® e 4. Data Dissemination
e a:ToVMS
e 7 Reporting of data  brlomy
) - — —+ — = = = = - e candd: Translation and broadcast
e a:To the Traffic Management System @ : @ — == e e:HMIinth hicl
e b,c:To RSU then fo SCOOP Platform Reportngiof “' e , e e
: © 1, |® :
. | : ' |
e 1. Detection of Events(a,b,c) e PeiR(E. !
. . I a4
e Traffic Management Equipment g |
e By the OBU (manudlly by the | y L1 9 :
= . user or automatically by : e I )l o |
R ma—— the vehicle). e, ==, :‘:f# ((r |
Dsthmmirﬁg%ox | @ = | L ——0t b :
T SOLDARE : @ ' = '
|
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@

RSU Geographic location

e 721 Road-Side Units (ITSS-R) e |ocation :

S— . : e 3 on Traffic Management Mast
[ % J\\ e UBR Tlnqueux ‘ L e (12m)

e \ r UBRIle Vert Hale ‘: e« 17 on Pylon (20/30m)
- : WBR Bezannes X < ;

{E46F j’ UBR de Beuvillefijpr Fq,||y—6: g —— e ] onVMS
\ ~ UBR{Metman. . \* {

Vs

ETJ—lBR pre\,,”,ers UBR Chateau'*hlerry :

e | ocation Issues

Strategic Location

e Existing infrastructure

e Facilitate Maintenance

e Users and Road Workers' Safety

UBR Vendenhé

lﬁrmuqmz quus‘l
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Qs Network Architecture

e 21 xRSU
e Service L2 Hub&Spoke

e 20 x OBU Road Operator :

OBU + RSU (mobile)
e Dedicated APN Sanef

e 1 x SCOOQOP Platform
e DMZSCOOP
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Internet

DMZ SCOOP
- PF sCOOP

! - SERV CART
— | - SERV LOGS

- SERV UEWVg

LAN / VLAN

RESEAU

-
REsEA WIFI 65

WIFI G5

=) = & |
UEV x UEWV N UEV

gestionnaire

LAN SANEF

- POSTES BUREAUTIQUES
- SERV SAGT
- SERV SUPV

NAT/Routed Mode

RESEAU OPERATEUR MOBILE
APN SANEF DEDIE
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e OBU (RO) and RSU:

e Access to reliable event data from
vehicule

e No infermediate: no additional costs

@ Provision of direct information to
drivers, at any place (no need for a
VMS)

e Possibility to send accurate information
on (even unplanned) road works

& Possibility to send information directly
from road operators* vehicles
intervening

e Direct link between road operators
and vehicule

Co-financed by the Connecting Europe
Facility of the European Union
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UBR
(fixe)
RSU (fixed)
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CENTRE D'INGENIERIE ET DE
GESTION DU TRAFIC

TRAFFIC MANAGEMENT CENTER

Bl ;55-
e . ‘3 - - -
' :i\‘-‘_ {5

o @ (e
> PLATE-FORME
/’, € SCOOP SCOOP@F PLATFORM

UEV +

‘ BR (mobile)

oBU +
RSU (mobile)
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véhicules et routes connectés
connected vehicles and roads

e SCOQOP Platform

e Controls all RSUs and road
operators’ OBUs (equipment status
and events available on an HMI)

CENTRE D'INGENIERIE ET DE
GESTION DU TRAFIC

TRAFFIC MANAGEMENT CENTER

e Delivers Datex Il files directly
usable by the TMC

e Ensures fast transmission of

information
- __, PLATE-FORME
3 L e € SCOOP SCOOP@F PLATFORM
. A
e OpenSource and modular solution \ -~ ¥
. can be linked to different (fixe)
components with other systems RS;."M)
: B : . UEV +
UE}/ - . BR (mobile)
o P Oy -
® &

RSU (mobile)

Co-financed by the Connecting Europe
Facility of the European Union
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Vehicles are availlable |

C. TISSOT
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@ Reasons for OEM participation SCOOP
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One project to address two main objectives:

= Prepare the deployment of basic cooperative ITS services:

Large scale testing of Day-1 services with serial vehicles, technical service cars from
infrastructure providers and several hundreds of Road Side Units (RSU)

Granting services harmonization by basing all technical & functional specifications and
developments on publicly available standards

Provisioning of an efficient security system

European Interoperability with foreign partners (E,P,A) and C-ROADS involvement

= Design and test enhanced cooperative ITS services

Elaborating a hybrid communication system (ITS G5 and existing cellular)
Enabling the evaluation of the long term infrastructure equipment strategy

Contributing to interoperability of cooperative ITS in the EU

sl Co-financed by the Connecting Europe
S Facility of the European Union
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ITS Norm

Reference

Version
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Access Layer

Radio-Communications Equipment

Access Layer Specification

Communication Architecture

Harmonized Channel Specification

Mitigation techniques to avoid DSRC interferences

Transport Layer

Vehicular Communications; Geo-Networking

Facilities Layer

Vehicular Communications; CAM

Vehicular Communications; DENM

Vehicular Communications; Geogr. Area of Definition
Users and Applications Requirements

Applications

Application Object Identifier (ITS-AID)
V2X Applications (RHS)
Vehicular Communications; Basic Set of Applications

ETSI EN 302 571
ETSI EN 302 663
ETSI EN 302 665
ETSITS 102 724
ETSITS 102 792

ETSI EN 302 636-4-1
ETSI EN 302 636-5-1

ETSI EN 302 637-2
ETSI EN 302 637-3
ETSI EN 302 931
ETSITS 102 894-1
ETSITS 102 894-2

ETSI TR 102 965
ETSITS 101 539-1
ETSITS 102 638

111
1.2.1
1.11
1.11
1.11

1.2.1
1.2.1

1.3.2
1.2.2
111
111
1.2.1

1.11
1.11
1.11
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Technical:
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Operohonol PKI

- : : Projet
Some specific project choices  scoop

véh cutes et routes connectés
ected vehicles

PSA sells serial cars to mainly private customers
RENAULT sells serial cars to fleet customers

Road operator’s cars will also be equipped with ITS G5-OBU and
participate actively to the eco-system = hybrid position between a
vehicle (CAM&DENM) and a mobile RSU

Some use cases will be declared manually by the driver = this is not
foreseen neither in the standards nor in the C2C CC requirements
but allows us to get more feedback on concrete cases

Neither on-board road data basis nor (common) mapping will be
used for some cars = position and orientation information could
therefore be crifical

Some RSU with additional CAM functions: tolling station
announcement, security certificate & logging data fransit

Co-financed by the Connecting Europe
Facility of the European Union
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High Level System architfecture  scoop

Speed : 112kmh
Position : 4713 N-0°39'E

N
| Dir__ tion:  w E
| S

E/c.
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Data types: 2 V2X messages
= CAM Cooperative Awareness Message
= DENM Decentralized Environmental Nofification Message

Exchange principles :

= Broadcasted without receipt confirmation

= Hoping to extend the dissemination area

= Completely anonymous with constantly changing pseudonyms (no
traceability) delivered by a national PKI via RSU and TCU

= No data storage in the car; project LOGs via RSU and TCU

= No CAM usage by the car for ADAS at this stage

Data ownership:

= Data access only for certified partners respecting the communication
protocol specifications

= European directive: road safety data for free

/!\ The use of cellular communication will be deployed for:

- PKI certificate management and LOG upload

- Extension of the coverage zone for services that do not need a high
reactivity
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Components :

= V2X Stand-alone ITS G5 communication unit

= Antenna combining FM, GNSS and 2 ITS G5 channels

= SCOOP soft on serial Head Unit

= Bluetooth connection between V2X Unit and Head Unit (Renault)

Exchange principles :

= V2X Unit: modulation / demodulation, construction of automatically
triggered messages, relay of messages, security and pertinence check
of all in-coming messages, construction of LOG files, diagnostic, ...

= HU/ HMI: 2nd priorization of incoming messages (SCOOP and non-
SCOOP), display of C-ITS alerts, triggering of manual messages,
transmission of CAN information, diagnostic via HMI, ...

Software developments :

= V2X — complete ITS G5 protocol integration including regular
pseudonym requests and technical and usage log downloads

= HMI adaptation to integrate the SCOOP display properly and to allow
manual declaration of an event

Co-financed by the Connecting Europe
Facility of the European Union
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ME® Compliance assessment SCOOP
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connected vehicles and roads

Compliance assessment of these developments were following the validation
criteria

= on desk,

= on frack and

= On open roads.

Specification, development and validation tasks are deeply interconnected and
inferdependent, notably due to the reinforced loop process.

T
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= in the plant for Renault and
= |n the dealer network for PSA

Co-financed by the Connecting Europe
Facility of the European Union
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véhicules et routes connectés
connected vehicles and roads

The sales and after-sales processes
are the same as for any other

serial car to make them as much
convenient for customers as possible.

Vehicles are ready for driving!

X 3 The production of SCOOP vehicles is yet scheduled, the pipeline for commercial contracts

Libertd + Egalus « Fraternivt

wmammecs | OPENEd. SO, potential customers might refer to conventional car manufacturer vendors or
wsrire |- A Aress
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Context SCOOP

véh ules et routes oonn té
ected vehicles and

e Deployment of 802.11p radiocommunication systems

& Human exposure 1o electromagnetic waves due 1o the presence
of supplementary RF sources

“;":::n RoadSide Unit OnBoard Unit
B (RSU) (OBU)

ET SOLIDAIRE
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e Objective
e Definition of guidelines and requirements for limiting exposure to time-
varying electric, magnetic and electromagnetic fields

e Furopean council recommandation 1999/519/EC on limitation of
exposure of the general public to electromagnetic waves

e Based on the recommendations of ICNIRP (Intfernational commission on
non-ionizing radiation protection)

e Recommandation transposed in France - Decree 2002-77

e Furopean council directive 2013/35/EC on the minimum health
and safety requirements regarding exposure of workers 1o risks
arising from electromagnetic fields

& Recommandation transposed in France by Decree 2016-1074

sl Co-financed by the Connecting Europe
S Facility of the European Union
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QOur objectives SCOOP
e Analyse the exposure level due to EM emissions from systems
deployed by the Scoop project
9, E N,

m ®

e Focus : Radio freauency electromagnetic e
Roadside unit (RSU) and Onboard Unit (OBU

e Both public and occupational exposure

missions from the

" Co-financed by the Connecting Europe

i Facility of the European Union



@ Human Exposure analysis in the Projet
framework of Scoo ) prOjeC'l' e

'f.G%neroI principle of evaluation of Human Exposure to EM
lelds

e Analysis of the regulatory framework with respect to the
EM emissions added by Scoop radio communication
systems

e Part 1: Analysis of published research work on human exposure to
EM fields for equivalent systems

e Part 2: Ongoing and future work

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




ected vehicles and r

@ Projet
Human EM exposure assessment SCooP

e |TS G5/802.11p systems

¢ Max. equivalent radiated power (ERP) =2 W
e Center frequency = 5,9 GHz

e Evaluation of EM exposure : the main parameters

People

" Co-financed by the Connecting Europe

WS Facility of the European Union lllustrations : IFSTTAR, Epictura




o\ Projet
2/

Human EM exposure assessment 2CO0F

,,,,,

e The integration constrainsts of the radiocommunication
systems are essential factors influencing EM exposure

e Within vehicles, this evaluation is the responsibility of the car
manufacturers; they attest that the maximum exposure limit is
respected

e Qutdoor, after deploying the RSU, a neutral body (e.g. @
certified laboratory) in agreement with the ANFR (Agence
=9 nationale des frequences) performs measurements and these
- can be made available to the general public

DE LA TRANSITION

sl Co-financed by the Connecting Europe
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@B Limits
IMIts 1IN The exposure levels SCO0
P

véhicules et routes connectés
connected vehicles and roads

e Application of the general regulatory framework to the
emission sources intfroduced by the deployment planned
IN SCoop project

e Two different populations:
e Workers (healthy adults exposed during working hours),

e Public (24h exposure, 7 days/week for adults, children, old
people...)

Population générale TRAVAILLEURS
Valeurs limites d’exposition Restriction de base

Champ électrique 61 V/m 137 V/m
de référence

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




(% Example of previously
exposure levels

: Projet
published SCOOP

véhicules et rou S
connected vehicles and roads

& Measurement of the exposure levels for a Wi-Fi system
operating at 2.4 GHz in indoor environment

¢ How do these levels compare

to the prescribed limits?

« Generally lower than the threshold B
e Much smaller (factor of 10) for regular £

Ll
| ~activities such as common office work.
e | Joseph, W., Verloock, L., Goeminne, F., Vermeeren, G.,
, MSTERE Martens, L., 2012. Assessment of RF exposures from

£COLOGIQUE emerging wireless communication technologies in
FISOUPARE 1 giifferent environments. Health Phys. 102 (2), 161-172.

sl Co-financed by the Connecting Europe
S Facility of the European Union
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5,

Conclusion 2Co0P

e The general regulatory framework for limiting exposure
level to EM fields applies to the Scoop project

e Limiting the exposure level to 61 V/m for the general population

e The emission level of the wireless system deployed in the
their integration constraints, the exposure levels are a
priori:

& Much less than the limits prescribed by the recommadation

Ea 1999/519/CE of the European council
s & comparable to existing radio systems

DE LA TRANSITION
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Ongoing and future work... SCOOP

¢ Human exposure to EM field risk perception

e Numerical simulations as well
as measurement campaigns are
planned during the coming
TestFest! in Reims

e First EM field exposure map
due to the deployment of
ITS-G5 systems

Kurnaz, Cetin and Korunur Engiz, Begum and Bozkurt, Murat Cem,
Measurement and evaluation of electric field strength levels in primary schools
and secondary schools in a pilot region, Radiation protection dosimetry 2017

- Co-financed by the Connecting Europe
Feeityplis EmropesnUnion 'http://intercor-project.eu/event/register-now-for-the-intercor-pki-security-testfest/
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Thank you for listening

Divitha Seetharamdoo
IFSTTAR/COSYS/LEOST

divitha.seetharamdoo@ifsttar.fr

jaesl Co-financed by the Connecting Europe
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Organisational impacts

Sonia Adelé, IFSTTAR, sonia.adele@ifsttar.fr
Mehdi Chahir, Université Rennes 2/CEREMA/DIR Quest, mehdi.chahir@i-carre.net
Stéphanie Bordel, CEREMA, Stephanie.Bordel@cerema.fr
Alain Somat, Université Rennes 2, alain.somat@univ-rennes2.fr
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AIMS SCOOP
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*The implementatfion of a new fechnological system has an
Impact on: tasks, skills, management, organisation... (Bobillier-
Chaumon, 2013; Valléry, 2003).

e Promote the implementation of the SCOQOP system
e Improve technology, make organisation and humans move forward

e Study the potential intferactions between technology, organisation and
humans

& Accompany on a daily basis (for the DIR Ouest study)

e A basis is to understand how employees work and
communicate without SCOORP (field workers and fraffic
SUpervisor)

e Anficipate changes that may occur in this work ;
e Propose detailed recommendations to prepare for change.

sl Co-financed by the Connecting Europe
S Facility of the European Union
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e Adapft the technology ;

eTechnical recommendations.

e Adapt how It will be used

e Organisational recommendations: working methods, procedures,
coordination between field workers and traffic supervisors.

e Promote change among agents ;

e Communication, tfraining, consultation process, management.

=m ®*And then ... Succeed the deployment !

DE LA TRANSITION
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Study framework

e CEl (intervention centres) of
the DIRIF and the DIR Ouest
(iInferdepartmental roads
departments)

e Fields workers and managers

e CIGT (traffic management
and engineering centres) of
the DIR Aflantigue and the
DIR Ouest

e Traffic supervisors cmd
= u managers —

MINISTERE " Co-financed by the Connecting Europe

i Facility of the European Union
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DIRIF & DIR Atlantique
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Theoretical background SCOOP

eFrench ergonomics (Leplat,
1986) o tep

@ The need to distinguish what
needs to be done, the goal
(tasks) and what workers really
do to do this task (acfivity).

e [mportance of

e Analysing the real behaviour of
operators.

e Understanding how the activity is
constructed by a given operator
IN a given context.

@ The operator is not only the

‘human factor’ but a ‘human
actor’ (Welll-Fassina et al. 1993).

e For one task, they are a lot of
different acfivities.

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

véhicules et routes connectés
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e Goal that is set

e Conditions in which it
should be achieved

Task

e What is undertaken
by the subject to
accomplish the task

ACTIVity
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uestionnaires administered to pilot sites managers
terviews with pilot sites managers

-ante
a. Field workers: observations + verbalizations
*b. Traffic supervisor: observations + verbalizations.

* During implementation: participation as observer and recommendations

* Ex-post
* 0. Field workers: observations + verbalizations

Likiriks Sgalnd* Bridieit
REPUBLIQUE FRANGAISE

b Traffic supervisor: observations + verbalizations.
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@ M Projet
ethod SCOOP
e S e it

eWhove

e 4 field workers / 3 intervention managers with different levels of
experience

e 3 fraffic supervisors / 1 chief / 2 managers with a long work experience
e What?¢

e Various activities in road operation: patrol, intervention, night
roadworks (marking)

e Activity of traffic supervision

e Howe

— @ Observations
st e Verbalisations
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esults SCOOP

e For each activity:

e |dentification of the sensitive elements fo monitor and of the
difficulties to which the system can provide a solution

e Focus on information circulation
e Proposition of recommendations

For example: take into account the diversity of the local
functioning during the conception of the system -> Introducing
flexibility.
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Results: advantages of SCOOP scoJop

For intervention For traffic supervision
e [ess administrative tasks e Better information to users:
e More security/efficiency precise (geolocation), real-
because of the information time (without a need to call
given to road user at the beginning and at the
e More precise location of an end of an event)
event to facilitate the e Automation of a part of the

= N intervention log book filling

EEEEEEEEEEEEEEEEE

el Co-financed by the Connecting Europe
¥l Facility of the European Union
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esults: key issues of SCOOP SCOOP
y véhicues et routes cornectes

For intervention For traffic supervision
e Anticipation of field problems e Associate the operator to
(ie. no geolocation in tunnels) define what need to be
e Automation of the system automated
during the access to an event e |nterfaced the different tools
(driving task) e Think about the organisation of
e Taking into account managers the work between road police
tasks and operators

=w ° Keep direct communication
REFUSLIQUE PRANGAISE W| th p hon e
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' Why accompany ¢ SCOOP
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e[t |s not enough to deploy technology to make it work
(Andréani, 2001 ; Jergensen, 2008)

e |s technology well perceived ¢ Does it seem useful ¢ Is it
compatible with agent activity ¢ Will it really be used ¢ ...

e And...once deployed, technologies come to re-examine
and transform organizations (erangier, 2010)

¢To succeed, we must accompany the deployment !

DE LA TRANSITION
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@ First analyzes and methods SCOOP

eWho? e Who?
e 8 field workers / 3 @9 field workers / 5
infervention managers intervention managers
e 5 traffic supervisor / 1 chief e 7 traffic supervisor / 2 chief
e What?
e Activities of intervention
and traffic centers : patrol, *What? , , ,
intervention, roadworks, ¢ Relationship with Scoop
winter viability
| - ®*How? eHow?
E]w ¢ Observations e Focus-group (N=23)

—— ¢ Interviews eSurveys (N=34)

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




(e First analyzes Projet
a ﬂd ﬁl’ST resSu HS (] / 4) ek i T

e Scoop re-questions the activities and organization :

\ INT

e Create new working procedures integrating Scoop and
taking info account the daily reality of agents

== Train agents based on this reality

ECOLOGIQUE

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




(e First analyzes Projet

hicules et routes connectés

and first results (2/4) Rt

"ECOLOGIQUE

MINISTERE

¢ Accordance between project goals and representation of
the agents toward their profession

|
y X 3 ~ N
w:—_.:i, V T ) / F

e Questions about the added value of the project

7

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



)G First analyzes Projet
dn d ﬁ rS'l' reSu H’S (3 / 4) el

MINISTERE

@ Concerns about ergonomics

— Risk of deployment failure

e mprovement of the use while driving
e Creating a connected van (inter-connected tools)
e Creating a unique tool to help manage traffic

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



(e First analyzes Projet
O ﬂ d ﬁ rST reS U H-S (4 / 4) e e

¢ Fears related to geolocation misuses

N

— Risk of deployment failure

@ CNIL: possibility to disable Scoop

. @PK|: individual data protection

e Communicate on the measures implemented and show
the agents that their opinion is faken into account |

sl Co-finance d by the Connecting Europe
el Facility of the European Union
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To be continued

¢ |mpact studies :
@ On other trades
e On all the activities of the organisation
e At different times

¢ Final report :
1. Scoop impacts for road managers,
2. Recommendations for future deployments,

= u 3. Tools to accompany future deployments.
S

MINISTERE
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ET SOLIDAIRE
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Projet

¢ Thank you for your attention ! scoop

,,,,,

e Andréani, J.-C. (2001). Marketing du produit nouveau: 5% des produits nouveaux
echouent. Les monogers sont en cause, les études de marche aussi. Revue francaise du
marketing, (182), 5-12.

@ Brangier, E., Hommes-Adelé, S., & Bastien, J.-M, (2010). Analyse critiue des approches de
I'acceptation des technologies: de 'utilisabilite a la symbiose humain-technologie-
organisation. Revue Europeenne de Psychologie Appliquee/European Review of Applied
Psychology, 60(2), 129-146.

@ Bobillier Chaumon, M.-E. (2013). Conditions d'usage et facteurs d'acceptation des
fechnologies dans I'activite : Questions ef persgechves pour la psychologie du travail
(HDR). Université Pierre Mendes-France, Grenoble.

e Jogrgensen, H. ., Owen, L., & Neus, A. (2008). Making Change Work (IBM Strategy and
Change Practice).

a I:_)%ﬁl?’r,QJQ.}l 986). L'analyse psychologique du travail. Revue de psychologie appliquée,

e Lewin, K. (1946). Action research and minority problems. Journal of social issues, 2(4), 34—46.

e Valléry, G. (2003). Quels sont les effets des NTIC sur le travail et I'organisafion 2 In : C. Lévy-
Leboyer, M. Huteau, C. Louche et J.-P. Rolland (dir.), La psychologie du Travail (2e €d., p.
553-576). Paris . Les Editions d’Organisation.
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C-ITS
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Business Mode

_How does it work ?
@ ScoopPlatiom |

Area-depending
relevant information

Projet
SCOOP

véhicules et routes connectés
connected vehicles and roads



GG pus;
Business Model Ontology

MINISTERE

ECOLOGIQUE
ET SOLIDAIRE

DE LA TRANSITION

MINISTERE
CHARGE DES
TRANSPORTS

A Business Model describes the way an organization
produces and delivers value to its customers/users

4 Profitability
A qualitative description

 As a basis to embrace project finance

Projet
SCoop

véh ules et routes con

td ehicles

(cost/Benefit analysis, Business Plan)

Facility of the European Union

Topics to be described
« Canvas frame as a good guideline B S
&) | oo \1‘;'
sl Co-financed by the Connecting Europe

Osterwalder & Pigneur, HEC Lausanne



QL) TS BUS - Projet
C- usiness Model Design SCOOP
g o Thobed e

A complex ecosystem of stakeholders collaborating to
produce value:

« A network model more than a chain model,

« A systemic approach to embrace the C-ITS stakes from a global
point of view,

A need to describe the whole organization to highlight the
collaborations/dynamic between stakeholders.

Simplicity of Canvas frame due to components
segmentation, but:

3 « A static point of view,

« A difficulty to expose internal organization.

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

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

MINISTERE
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) C-ITS « Value Network »

EU Service

X License, €
Provider

Whole
Society

National
Access Point

Equipment &
Maintenance
Supplier

License, €

Delivery

Road

Maintenance

Road Sgn
FM RDS

4 Legacy \’
Component

Supplier

Road Sgn
€ FM RDS

€
Components

ITS-ECU
Supplier

€
ITS-ECU

Libertd » Egalisd » Fravernivd

REPUBLIQUE FRANGAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

Co-financed by the Co
Facility of the European Unio

>
E Operators ._,-—
: L
Service PLTF-RO ™S
Provider [ ] Delivery
) < 2
(A OBU-RO E uLieﬁgnt&
Service RSU . ‘ quip

Member
State

Projet
SCOOP

véhicules et routes connectés
connected vehicles and roads

Chanal,
IAE Grenoble



@)G) C-ITS « Value Network » Projet

E/l

Libertd » Egalitd » Fraternivd
REPUBLIQUE FRANCAISE
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MINISTERE
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SCOOP

véhicules et routes connectés
connected vehicles and roads

Several graphs needed for readiness:

« Current situation (C-ITS cost/benefit analysis to be compared with)
« Gb5-based organization/functionalities

« Hybrid G5/Cellular-based organization/functionalities

« PKI organization/functionalities

* Variants / redundant technologies ..
Provider mtcrnfm,

Complementary description of every flow

Whole
Society
Equipment &
Maintenance
Supplier

Road
Operators U. ]
L

T™S

PLTF-RO

Also for readiness:

—p  Single flow (data, product, service, cash)
<+«——  Doubleflow : counterparts between stakeholders
- - Money saving

=> Multi-flow

Legacy/current situation

Service providers Organization

C-ITS - G5-based Communication

C-ITS - Cellular-based Communication

C-ITS - Communication based on other support/technology

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

———LDelivery
oy Legacy
Equipment &

s - i
eeeeeeeeee Maintenance

C

omponent
Supplier

€

Components



.@ C-ITS Value Chain Model Eéggg
Value Network model: Kehioes s outes cornecs

« No description of activities/resources supported by stakeholders

A Value Chain model dedicated to C-ITS (C-Roads Platform)

Generic value chain for traffic information incl. detailed Content RLOVISION |
R od d wO rk process steps Content Collection Content Processing Service Provision
WO rn i n Road WOka Warning triggered from the Detecti Data Data Data pre- Data Commu- Data Content Data Quality Content Commu- Content  Content Service Pre- Service Commu- Service
g TCC - ETSI ITS G5 etection delivery reception processing delivery nication i fusion pr il check delivery nication i fusion i i delivery nication | reception
Roles Example Actors
:‘R?:) s Operator |DIR Ouest, SANEF.. X X X X X (1) X X X X X |eGs
C-ITS-S
Operator |DIR Ouest, SANEF... X X X
(SCOOP platform) | " ues
. Cellular,
Communication Provider | c/ecom operator, Unity Fiber or
Media, fixed cable
Cable
Service Application |Provider [TomTom, INRIX, Here
V-ITS-S 1 G5 X X X X X
E .. Operator Renault, PSA...
Libersd » £galisd + Frasernint V-ITS-S 2 G5 X X X X X
REPUBLIQUE FRANCAISE
MINISTERE Tec Operator |DIR Ouest, SANEF.. X X
DE LA TRANSITION (SAGT)
ECOLOGIQUE
BLSOLIDAIRS Road Infrastructure
Operator |DIR Ouest, SANEF...
(V-ITS-S-RO)
MINISTERE
CHARGE DES
TRANSPORTS Infrastructure PKI  |Operator |IDNOMIC X X




WG C-ITS Value Chain Model

Roadwork
Warning

n UIL Q FRANW

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

Value Network model:
No description of activities/resources supported by stakeholders

Projet
SCoopP

véh cutes et routes connectés

A Volue Chain model dedicated to C ITS (C-Roads Platform)

Generic value chain for traffic informatiol

pro

ncl. detailed
s steps

Content provision

Content Collection

Content Processing

Service Provision

Road Works Warning triggered from the

a Quality  Content

tent Content  Service Pre- Service Commu-

Dt Dat: Data Data pt Data Commu- D Info fusi
delivery cepti proc delivery nic fusi check delivery nication fusion delivery recepti decodi
TCC - ETSIITS G5
Roles Example Actors
L 0 R R — VSR N U O O N
(RsU) Operator |DIR Ouest, SANEF... X X X XY 4 A & 4 X X X G
C-ITS-S

(SCOOP platform)

Operator

DIR Ouest, SANEF...

Communication

Provider

Telecom operator, Unity
Media, fixed cable

Service Application |Provider

TomTom, INRIX, Here

V-ITS-S 1

Operator [Renault, PSA.
V-ITS-S 2
TCC

Operator |[DIR Ouest, SANEF...
(SAGT)
Road Infrastructure

Operator |DIR Ouest, SANEF...
(V-ITS-S-RO)

Infrastructure PKI

Operator

IDNOMIC

This model:
°is a complementary decription of processes, activities and

organization, but not resources,

*is dedicated to main functionalities such as use cases (no

possible description of complementary functionalities like PKI)

A detailed Business Model description needs several frames




Toll Projet
()% Resources description crojet

Value Network Animation (storytelling): a possible way to track R
processes, activities and finally resources

* Detection/reception

% Processing
* Emission

ITS-ECU
Supplier
i . OEM
REPUELIQUE FRANCAISE {l

MINISTERE
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DE LA TRANSITION
ECOLOGIQUE @
ET SOLIDAIRE O O
Rl Co-financed by Member
Rl Facility of the Europea State
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Toll Projet
()% Resources description crojet

Value Network Animation (storytelling): a possible way to track R
processes, activities and finally resources

* Detection/reception

% Processing
* Emission

ITS-ECU
Supplier
gatus - I OEM
REPUELIQUE FRANCAISE {I

MINISTERE .

DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

B Co-financed by Member
el Facility of the Europea State

MINISTERE
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Toll Projet
()% Resources description crojet

Value Network Animation (storytelling): a possible way to track R
processes, activities and finally resources

* Detection/reception

% Processing
* Emission

ITS-ECU
Supplier

REPUELIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

el Co-financed by
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Toll Projet
()% Resources description crojet

Value Network Animation (storytelling): a possible way to track R
processes, activities and finally resources

* Detection/reception

% Processing
* Emission

ITS-ECU
Supplier
gatus - I OEM
REPUELIQUE FRANCAISE {I

MINISTERE .
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ET SOLIDAIRE O O)

B Co-financed by Member
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Toll Projet
()% Resources description crojet

Value Network Animation (storytelling): a possible way to track R
processes, activities and finally resources

* Detection/reception

% Processing
* Emission

ITS-ECU
Supplier
gatus - I OEM
REPUELIQUE FRANCAISE {I

MINISTERE .
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Toll Projet
()% Resources description crojet

Value Network Animation (storytelling): a possible way to track R
processes, activities and finally resources

* Detection/reception

% Processing
* Emission

ITS-ECU
Supplier
gatus - I OEM
REPUELIQUE FRANCAISE {I

MINISTERE .

DE LA TRANSITION
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B Co-financed by Member
el Facility of the Europea State

MINISTERE
CHARGE DES
TRANSPORTS




Nt Projet
() Resources description SCO0P

Value Network Animation (storytelling): a possible way to track e
processes, activities and finally resources

National
National Central
Access Point Statlon Equipment &

Maintenance
Supplier

* Detection/reception
Socity % Processing
* Emission

At each step, ask « Howe »
until identifying activities
and resources supporting
those activities.

Road

1
Operators ~—]
-

PLTF-RO T™S

Peemy

RSU

2 Legacy \’
Equipment &

Maintenance

2 Legacy \’
Component

Supplier

And also:
e Are any existing resources
=u supposed to disappear due to
iy C-ITS deploymente

e Are any existing resources

MINISTERE
rmmglf; supposed to be reused for C-
ITS (no investment)?
MINISTERE Co-financed by Member
CHURDE Dis Facility of the Europez




ME Next steps
@

Step 1

Libertd » Bgalud + Fraternivé

REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

Ex-antfe
Impact studies

(safety, traffic, CO2, ...)

(1) complementary frames/tools could be used

such as Base-X model (Grefen, Eindhoven)

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

Projet
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véhicules et routes connectés
conne

(1)
BM Design [«
v
Economic
—>  Impact studies
(ecosystem, stakeholder)
Done Ongoing To be done




ME Next steps

l! Q FMW

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
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TRANSPORTS

Projet

Step 2
. . Lessons learnt -
Experimentation » BM Design <
Ex-ante Economic
Lessons Impact studies Impact studies
learnt (safety, traffic, CO2, ...) (ecosystem, stakeholder)
\ 4 .
Ex-post Economic
: » Impact studies
Impact studies :
adjustment
Facilty of the European Union, Done Ongoing To be done




Projet
BB Next steps 5C00

véhicules et routes connectés
connected vehicles and roads

Some issues should be adressed when refining C-ITS
Business Model and embracing economic impact studies:

e Are C-ITS profitable at the scale of the whole ecosystem? If not, how can one make it
possible?¢

Are end-users ready to pay for some C-ITS services (safety considered as due)?

« Can one increase the offer value with complementary services based on datag With which
pricing model (all-in-one paying package, freemium model)?

Can one consider extending the ecosystem to other stakeholders (ex: insurers)?

o Are C-ITS profitable at the scale of each stakeholdere If not:

Will the place of each stakeholder in the ecosystem need to be reconsidered?
Are financial compensations possible between stakeholders?

E-‘  Which revenue model internal to the whole ecosystem?
J— « Fixed yearly fees versus Pay-per-Use for Authorization Tickets (PKI) and cellular network use.
"ECOLOGIQUE.

MINISTERE
CHARGE DES

sl Co-financed by the Connecting Europe
TRANSPORTS - i
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@ Projet
Next ste PS SCOOP
Some issues should be adressed when refining C-ITS
Business Model and embracing economic impact studies:

 Which scenario of deployment for the service to be efficient the earliest
possible, considering:

« A minimum penetration rate to get that efficiency,

« Priority territories regarding impact studies,

 Technologies, i.e. G5 and Cellular,

« Car makers roadmaps and the possibility fo propose aftersale solutions,
« The delay of return on investment?

e How to deal with public and private interestse

F;‘w « Free of charge versus profitability,
i « Time line considerations for refurn on investment.

DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

sl Co-financed by the Connecting Europe
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C-ITS Business Mode

Thank you for your attention

Co-financed by the Connecting Europe
Facility of the European Union
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Questions / answers

Co-financed by the Connecting Europe
Facility of the European Union
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EX POST EVALUATION

Co-financed by the Connecting Europe
Facility of the European Union
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véhicules et routes connectés
connected vehicles and roads

Road Safety

Cyril CHAUVEL
Laurette GUYONVARCH

E/l
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Projet

Qls,
World Road Safety SCO0

véhicules et routes connectés
connected vehicles and roads

1,24 millions of fatalities
20-50 millions of injured people per year
=> tfwice in 2030 (9™ to 5™ leading cause of death)

1.4
M cyclists

1.2 M Pedestrians
‘:‘:_"' WQ r I d Motorized 2-3 wheelers
= 1.0 Car occupants
E [ other
w

0.8 A
-‘2 sy Together we tan
= d % Save millions
= 0.6 s of lives.
=
o ', DECADE OF ACTION FOR
= " ROAD SAFETY 2011-2020
g 0.4 www.decadeofaction.org
2

0.2

0
E l 2001 2004 2007 2010 2013
Liberté » Egalisd + Fraterni Year

i
REPUBLIQUE FRANGAISE

L Period 2011-2020: “Decade of Action for Road Safety” ‘

ECOLOGIQUE o . s
ET SOLIDAIRE United Nations
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Furope Road Safety SCOOP

véhicules et routes connectés
connected vehicles and roads

Lo
Fommrae,

Road death in European Union Road Deaths per Million
Inhabitants 2013
80 000
70 000 N\

60 000 - \A

- —
F \
S 50000
©
5 \\
© 40000
s \
%’ 30000 ~
S 20000
2 ==2001-2010 Target ——
10 000 - =2011-2020 Target
==EU 27
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) ) O ) ) O O ) O O N N N N N
I A T P, A AN S S S

EU targets: halve the number of fatalities
=N between 2001 and 2010: 43% performed

REPUBLIQUE FRANGAISE

p— between 2011 and 2020: 48% targeted

DE LA TRANSITION
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Qls
France Road Safety

& Mortality change in France since 1972

e Mortality divided by 5.2
e Traffic multiplied by 2.5 20 000 600

18 000 . /M/

©2020 target:< 2000 fatalities ™™ //\ // =

o [ [

'@ 10 000 / /4\ 300

8000 /w "/ \'\-

6 000 / / \ I 20
/ A

4000 7
= u / —Fatalities N\ gm0
2 2000
b » Egalis « Frarrn / —Trafic (billion kilometers traveled)
REPUBLIQUE FRANCAISE
- 0

MINISTERE 1940 1950 1960 1970 1980 1990 2000 2010 2020
DE LA TRANSITION

ECOLOGIQUE
ET SOLIDAIRE

connected vehicles and roads
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Road
safety

=N benefits

NCE]
efficiency




s et routes connectés
ehicles ond roads

@ Accident analvsis stak ot
C C I e G G yS I S S O e S \éirr::%ﬁedt

Frequency

Severity
Scoop@F Usecases

Scoop@F Usecases

Road

safety
benefits

REPUBLIQUE FRANGAISE

=F]

efficiency

MINISTERE W Co-financed by the Connecting Europe

i Facility of the European Union




QD voIsESUR data b SCOop
Aarta oase Scoop

@?2011 French accident based on police reports
— All fatal accidents (3 600)
— Sample of injured accidents (4 000)

@ Detailed variables for each accident
— Driver functional failure
— Explanatory elements

— Conflicts

— Maneuver

— Network/ location
= N — Injury severities
Sootocki
MINISTERE BN Co-financed by the Connecting Europe

TRANSPORTS St Facility of the European Union
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et routes oonnec

Accident analysis data

Accident types Severity for victims

-
at least one fatality

INJURED

at least one injured victim not injured

Libertd + Egalund « Fraternivé
REPUBLIQUE FRANGAISE
Frequency
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Results for personal cars
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Accident severity
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QD stimation of SCOOP real effici SCoop
stimarion O real ernciency Sscoop

Driver experience
(subjective)

Impact on driving
(objective)

Real

efficiency

System operation
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Road

Driving Data recording | Interviews

Data analysis Focus groups

safety
benefits

Questionnaires

Real
efficiency
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1 000 Renault ® GPS
M
. i ® Mobileye
Peugeot pa—
. \ CAN connector

Q5 - Projet
SCOOP
Data Acquistion System

@ scooP@F unit
#— Power supply

Q=
e Recorded data (sync)

@ Position

@ Vehicle data : speed, brake, steering wheel...

e Contextual variable: Time headway, road signs, type of obstacles...
@ Displayed / transmitted messages

B W «DAS Fleet equipment status
T @ Renault/ PSA cars

DE LA TRANSITION
ECOLOGIQUE

ET SOLIDAIRE @ Paris, Brittany area

MINISTERE

jaesl Co-financed by the Connecting Europe
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SCOOQOP redal efficiency SCoop

connected vehicles and roads

e Distraction
e Decrease In accident frequency
e Decrease in accident severity

Event

50 B,

; ....... (Qe_' A L . A ... (QL
Distraction? I Improvement of driving behavior?
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SCOOP and road safety

WE WANT YOU!

Accident analysis stakes

| o Frequency

e Severity

Developpement of evaluation methodologies

] » Driver behaviour: Impact on driving and acceptability

e Real efficiency
e Real benefit

Drivers recruitement

e First vehicles driving in paris area
e On going recruitement in Paris and Brittany area

Projet
SCOOP

véhlcules et routes oonnectés
ected vehicles



cyril.chauvel@Ilab-france.com

Join the teaml!

http://www.scoop.developpement-durable.gouv.fr/
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connected vehicles and roads

laurette.guyonvarch@Ilab-france.com

___________
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ECOLOGIQUE

Traffic and environment
evaluation

Traffic and pollutants emissions
Impact evaluation of SCOQOP system

L 1IEsTTAR [T
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connected vehicles and roads

possible thanks to large amount of
data collected from SCOOP
vehicles as main input of the model

Y

evaluation constraints simulation use

evaluated goals

issues fields (thanks to SCOOP system)

overall traffic conditions knowledge

needed : location, speed and to evaluate consequences over
acceleration of every vehicle non-SCOOP vehicles

(SCOOP and no SCOOP)

trafic regulation by SCOOP vehicles
traffic drivers anticipated actions (break,
lane change...)

We_
G

E’z.
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connected vehicles and roads

possible thanks to large amount of
data collected from SCOOP
vehicles as main input of the model

v

evaluation constraints simulation use

evaluated goals

issues fields (thanks to SCOOP system)

overall traffic conditions knowledge

needed : location, speed and to evaluate consequences over
acceleration of every vehicle non-SCOOQOP vehicles

(SCOOP and no SCOOP)

trafic regulation by SCOOP vehicles
traffic drivers anticipated actions (break,
lane change...)

WE

@ environment pollutants emmissions reduction indicator to bu_||d from speed and to build indicators over all traffic
acceleration data (logs)

correlated impacts

E’/..

Libertd » Bgalud + Fraternivé
REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

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




@5 | fraint croet
ssues, godalis, constrdints
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connected vehicles and roads

possible thanks to large amount of
data collected from SCOOP
vehicles as main input of the model

v

evaluation constraints simulation use

evaluated goals

issues fields (thanks to SCOOP system)

overall traffic conditions knowledge

needed : location, speed and to evaluate consequences over
acceleration of every vehicle non-SCOOQOP vehicles

(SCOOP and no SCOOP)

trafic regulation by SCOOP vehicles
traffic drivers anticipated actions (break,
lane change...)

WD

@ environment pollutants emmissions reduction indicator to bu_||d from speed and to build indicators over all traffic
acceleration data (logs)

overall traffic conditions knowledge
needed : location, speed and
acceleration of every vehicle
(SCOOP and no SCOOP)

safety risk situation frequency reduction to build indicators over all traffic

correlated impacts
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DE LA TRANSITION

Issues, goals, constraints

Projet
SCOOP

véhicules et routes connectés
connected vehicles and roads

possible thanks to large amount of
data collected from SCOOP
vehicles as main input of the model

v

. . evaluated goals . . . .
issues fields (thanks to SCOOP system) evaluation constraints simulation use
trafic regulation by SCOOP vehicles overall traffic conditions knowledge
traffic drivers anticipated actions (break needed : location, speed and to evaluate consequences over
Ianz change..) ' acceleration of every vehicle non-SCOOP vehicles
ge.. (SCOOP and no SCOOP)
. o . indicator to build from speed and S .
environment pollutants emmissions reduction - P to build indicators over all traffic
acceleration data (logs)
2]
g
g— overall traffic conditions knowledge
L p| T safety risk situation frequency reduction needed : !ocat|on, speed gnd to build indicators over all traffic
% acceleration of every vehicle
< (SCOOP and no SCOOP)
S
o
SOCIo-economic oﬁaggﬁssgfn;;:izlncsorr;sduun;ggggn d make projections at different to simulate differente penetration
P safety increase penetration rates (futur) rates from main deploiment
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Evaluation target

e Clients users(UEVU)
@ Vs roadworks users (UEVG)
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@ . Projet
SCOOP
Evaluation target SCOOP

e Clients users(UEVU)
@ Vs roadworks users (UEVG)

e When SCOOP event occurs
@ Inducing specific drivers strategies

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




Evaluation target

e Clients users(UEVU)
@ Vs roadworks users (UEVG)

e When SCOOP event occurs
@ Inducing specific drivers strategies

e Selected use case: mobile roadworks
@ Reliable (declared by network manager)

E;. @ Predictable
e @ Reproducible
'{“ \T[}{(Q}T}I(S)ITIO.\'

MINISTERE " Co-financed by the Connecting Europe

PRI Facility of the European Union




r r I I r véhicules et routes connectés
. connected vehicles and roads

Hypotheses Improvement Decrease Improvement
Pre identified Dynamic traffic regulation induced by Scoop vehicles :
factors Stop & go, speed waves, hard brakes reduction...
Proposed Mean speed, mean outflow, total Time To Collision
indicators time spent, detectors in Fuel consumption (TTC), Time exposed
congestion, vehicles in And emissions by pollutants to TTC, Post-
congestion... encroachment time,

Maximum speed...

5 Required Data Speed (1hz or agregated <= 6min), outflow (agregated <= 6min), individual travel times

Libertd » Egalitd » Fraternivd

e and trajectories (1hz)
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Data collection

e Target: 3 000 vehicles

Z
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technical specifications

CNIL. |5

COMMISSION NATIONALE
INFORMATIQUE & LIBERTES

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

3 UBR UBR UBR UBR UBR
WORLDLINE SANEF DIRIF DIRO DIRA ISERE
RSYNC
WEBSERVER——
Y

sentto
authorized

data bases

SCOOP
SERVER
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scenarised experiment

e Parameters calibration process
@ Confirm observed phenomena in controled environment
e Acquire continuous speed / location

E, .-
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Détection de voie par GPS

N 104, sens Extérieur, Passage 2 [147]
@ voie identifiée [120]
@ voie confondue [27]
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Projet

scenarised experiment SCOOP

éht

e Parameters calibration process
e Confirm observed phenomena in controled environment
@ Acquire continuous speed / location

e Means (all partners)
@ Roadwaorks (real)
@ 10 OBU venhicles
e 5 witness vehicles
e 3 days (8h)
@ > 720 drivers

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

Détection de voie par GPS

N 104, sens Extérieur, Passage 2 [147]
@ voie identifiée [120]

@ voie confondue [27]

Google Streets

 oneeg i rea UW



Projet
Simulation 2CO0F

e SYMUVIA : LICIT in-house platform

e Microscopic traffic simulation
@ Coupled to emissions, dispersion, noise rendering engines
@ To perform KPI's computing
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. . Projet
Simulation SCOoP

ected vehicles and r

e SYMUVIA : LICIT in-house platform
e Microscopic fraffic simulation
e Coupled to emissions, dispersion, noise rendering engines
e To perform KPI's computing

e A major investment for SCOOP : SYMUCAT (SymuVia plug-in)

@ Reproducing communications techs
e And traffic strategies attached to C-ITS

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




Projet
Simulation SCooP

ctés
connected vehicles and roads

e SYMUVIA : LICIT in-house platform
e Microscopic traffic simulation
@ Coupled to emissions, dispersion, noise rendering engines
e To perform KPI's computing

e A major investment for SCOOP : SYMUCAT (SymuVia plug-in)

@ Reproducing communications techs
e And traffic strategies attached to C-ITS

e To evaluate impacts at different penetration rates (upscaling)
E;E @ Reference situation (experimentation)
e e Future development (10, 20, 30, 40%...)
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SIMULATION MOVIE TO BE

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

Projet
SCOOP

véhicules et routes connectés
connected vehicles and roads

DELIVERED



Qs

Libertd » Bgalud + Fraternivé
REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

Achievements

e Evaluation method
v~ @ Llogs datainput
v/ e Complementary scenarised input

e | og files processing
( @ Roadworks to IFSTTAR transfer
( @ Storage
@ Broadcast (awaiting data)

e Software development
( e Communication systems
e C-ITS strategies (awaiting data)

e KPIl's and analyzes
@ Reference situation
@ Experiment situation (awaiting data)

sl Co-financed by the Connecting Europe
el Facility of the European Union
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Scoop

véhicul ctés
connected vehicles and roads

Qe

Socio-economic appraisal of
C-ITS development

Thibaut LIMON - DGITM
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Pro J et
g%
Objective : estimate the service that C-ITS development provides to the so<:|eiy

Three parts:

1)A strategic analysis which proposes a clear presentation of the existing and
forecasted context, objectives, options and base case.

2)An impacts analysis, combining a qualitative and quantitative analysis of the
Impacts of the projects and a cost-benefit analysis

3)A synthesis that presents whether projects’ objectives are reached and what are
the different effects of the project.

= In France, a technical note from the Ministry of Transport presents the method for
project appraisal. It is completed by a toolbox providing more detailed technical
guidance:

F;‘w https://www.ecologique-solidaire.gouv.fr/evaluation-des-projets-transport
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https://www.ecologique-solidaire.gouv.fr/evaluation-des-projets-transport

?@ Strategic analysis 2008

. Objectives :
Improve road safety

Improve mobility (improving fraffic flow, information provided
to users)

Improve the operating conditions of the road operators

. ... through the deployment of RSUs and connected vehicles

with hybrid technology (ITS-G5 + cellular), enabling the
= W  provision of C-ITS services.
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. , Projet
@ S TrO '|'e g | C O n O |yS|S 3. Determine different project SCO0P

options (functionalities, equipped s s e crvecs
road networks, penetration rates,
costs ...)
1. Fix the evolution of the
exogenous elements to the Project option n°2 "
project (traffic volumes, fuel . . P i
costs ...) ‘\0 Variant of :
GQ.(\%‘ project option n°2 Objective
(\Q,% " appraisal

\ .
%‘3‘%6 ﬂoject option n°1 -

Existing situation /

g i 2. Consider what would

3 psecase :  happen if the project is not
i : i i realized
e ST | | Ly . .

COLOGIQUE ! R D Evaluation horizon: 2030

£ SOLDAIRE Evaluation Project opening— _— Time

ARG DE , .

TRANSrORTS Appraisal period




@ St ' - Projet
rategic analysis SCOOP
g y Forretes vetios ond reaos

t
nected ve

The definition of the base case is not obvious:
« Generalization of "Waze" type systems allowing 12V use casese What quality ¢

« Development of competing technologies (C-V2X) allowing V2V and |12V use
casese What quality ¢ What horizone

Different project options will be evaluated, where will vary:
« Theroad networks equipped with RSU
« The penetration rate of equipped vehicles

= N
R « The use cases available (at least, the Day 1)
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=/ |mpacts analysis : cosTs SCOOP

Supported by two types of actors: road operators and car
manufacturers

- Road operators:
« Fixed costs: development, IT equipment
. Variable costs : RSU

« Evaded costs: purchase and maintenance of equipment
(variable message signs, counting loops, etc.)

« Car manufacturers
« Variable costs, depending on the number of equipped

EH®  vehicles
=i o Government grants for investment and operation.

ET SOLIDAIRE
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L , ., Proet
) Impacts analysis : “physical gains SCOOP

éht

conn

. These gains depend on the use cases considered
. Road safety (Road works warning, Hazardous nofification...):

— Decrease in the number of accidents => Decrease in the
number of fatalities, serious injuries, minor injuries, as well as
material doamage

— Beneficiaries: Equipped Users, Other Users, Road operator
agents

« Mobility (Smart routing, traffic information...):
— Reduced transport fime => "time saving"
— Better reliability in travel times
— Beneficiaries: equipped users

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




» , ., Proet
J Impacts analysis : “physical gains SCOOP

éht

@@

. Environment (In-vehicle signage, Smart routing...):

« Evolution of traffic conditions => decrease in fuel consumption
=> decrease iIn GHGs and air pollutants emissions

« Decrease in transportation costs (fuels)
« Beneficiaries: equipped users

= u| Maininputs for es’rima!ing the "physical gains”: the Scoop
Rircacaon P im p a C.I. Si.U dl es

DE LA TRANSITION
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Monetarization: from physical effects to Projet

monetary values, using the "reference values” SCO0F

« Road safety
Dead (VVS : valeur de la vie statistique) 3 000 000 €,,,,

Serious injury (15 % de la VVS) 450 000 €,

Light injury (2 % de la VVS) 60 000 €,
« Time savings:

EQ.: 15.5 €,,,, / h per traveler: average time value for a particular vehicle
performing a long-distance journey in an interurban environment

-« Environnement:
B Eg.:for GHGs, 32€,,,, per ton of CO2in 2010, 100 €, . per ton in 2030
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Projet
@ §°°JQ,

3) Calculation of the socio-economic net present value (NPV) for the
national community.

Relevant additional analysis: for different types of road networks and
associated traffic volumes (bidirectional, 2 * 3 lanes, 2 * 4 lanes, etfc.)
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véhicules et routes connectés
connected vehicles and roads

Thank you !

Ell

Libertd » Egalitd » Fraternivd
REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

CHARGE DES

MINISTERE jaesl Co-financed by the Connecting Europe
TRANSPGHTS g Facility of the European Union




E/.

Libertd » Egalitd » Fraternivd

REPUBLIQUE FRANGAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS

Questions / answers
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