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Reminder Scoop’s objectives

1. Improve safety of road users and road operating staff
2. Making traffic management more efficient and conftributing to the reduction of emissions
3. Optimizing infrastructure management costs, making vehicles fit for the future and

developing new services
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eEvaluation results part 1 - 13h40/15h00
e | jive demonstration — 15nh00/15n30

e Coffe break— 15n30/15nh45

e Evaluation results part 2 - 15h45/17h00

e Cross-border tests and European harmonization -
17h00/18Nh00
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Detalled Agenda A

eEvaluation results part 1 - 13h40/15h00

Health risk assessment Divitha SEETHARAMDOO
Acceptability study Cécile BARBIER
Organisational impacts Medhi CHAHIR

Legal aspects Michele GUILBOT

Q&A

el ive demonstration— 15n00/15h30
e Coffee break — 15h30/16n00
e Evaluation Results part 2 - 15h30/17n00

Impacts on safety Laura BIGI

Impacts on traffic and congestion Andres LADINO

Cost benefit analysis and business model Rémi POCHEZ, Christophe LARUE
Technical Evaluation Hasnad ANISS

Q&A
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Detalled agenda —

e Cross-border tests and european harmonization -
17h00/18h00

Cross-border tests José FERNANDEZ, Lara MOURA
C-Roads platform Eric OLLINGER
Q&A
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Health risk assessment

Evaluation of electromagnetic field exposure

Divitha Seetharamdoo
IFSTTAR/COSYS/LEOST
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Context SCo0P

e Deployment of 802.11p radiocommunication systems

¢ Human exposure 1o electromagnetic waves due 1o the presence
of supplementary RF sources
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Regulatory Framework TR

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 (International commission on
non-ionizing radiation protection)

& Recommandation transposed in France - Decree 2002-77

X W * European council directive 2013/35/EC on the minimum health
R and safety requirements regarding exposure of workers to risks
o MRUSTERE arising from electromagnetic fields

ECOLOGIQUE

KT LDARS & Recommandation transposed in France by Decree 2016-1074
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¢ Analyse the exposure level due to EM emissions from
systems deployed by the Scoop project

@ Focus : Radio frequency electfromagnetic emissions from
the Roadside unit (RSU) and Onboard Unit (OBU

e Both public and occupational exposure
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Human Exposure analysis in the SCOO0P
framework of Scoop project

e General principle of evaluation of Human Exposure to EM
fields

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

FE ® Human exposure to EM fields assessment for on several roads with
RSU deployed in an car equiped with an OBU
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e Assessment of maximum exposure level (instantaneous and
TRANSroRT averaged over 6 minutes) as well as the cumulative exposure
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SCOOP
Human EM exposure assessment =

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

Propagation environmen’r

People

()

Source

lllustrations : IFSTTAR, Epictura
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Human EM exposure assessment s

e The infegration 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
5 e Qutdoor, after deploying the RSU, a neutral body (e.g. @
o e certified laboratory) in agreement with the ANFR (Agence
| istixe nationale des fréquences) performs measurements and these

ECOLOGIQUE

can be made available to the general public
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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
Ew-! Valeurs limites d’exposition Restiriction de base

REPUBLIQUE FRANCAISE

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

ET SOLIDAIRE
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Problem statement scoop

e How to detect and evaluate as acurately as possible the
power of signals when ITS-G5 systems are In service...

e Method: 2-step parameter setting (in laboratory controlled environment
and on road environment)

l.!!luQ lA.CLB

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS




.@ Pl Proiet
=)® Description of evaluations performed |SCO0P

cornested vehicles ovd reads

e Car equiped for experimentations

e A86 and N104 around Paris
e A4 Paris-Reims

OP_DIRIF JUBR_K10.047L

Sensing Antenna

| OBU antenna
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ts — Maximum Instfantaneous
GO glectric field (A86 et N104)
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Results in field level with respect to the SCOOP
‘hreshold of 61 V/m recommended by SRS
CNIRP (Roads A86 et N104
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electric field (A4 Paris - Reims
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Results Iin field level with respect 1o the
‘hreshold of 61 V/m recommended by
CNIRP (Roads A4 Paris-Reims)
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e Maximum value of

electric field:
0,011 V/m
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Cumulative assessment (from 100 |SCOOP
kHz to 8 GHz) inside vehicle

wvehicles ond

e Use of an exposimeter (WaveMon) during
assessments on A86, N104

PUBLIQUE FRANCAISE

@ Max. value of instantaneous -
s E-field: 0.24 V/m e Max value of E-Field(ICNIRP) : 0,05 V/m
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¢ The general regulatory framework for limiting exposure
level to EM fields applies to the Scoop project

e [ imiting the exposure level 1o 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

1999/519/CE of the European council

¢ The max. values measured are 0,011 V/m pour assessments
along A86, N104 and A4 with maximum instataneous values of
1,5V/m
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Acceptabillity study

C. Barbier, A. Koustanai & L. Guyonvarc'h

Laboratory of Accidentology, Blomechanics and driver
Behavior, Renault-PSA

Egabed + Fratersand
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& Methodology development
e Studying acceptability of a “discrete” system

& Making a device for self-confrontations without video recordings
What we friede What workede

e SCOQOP acceptability

e How current C-ITS are used@e
e Which ways to re-design the systemy?e
What we learned¢ What we recommends¢
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®® Acceptablility definifion SCOOP

cornested vehicles

e Nielsen: many dimensions of acceptability
@ Focus on use of the system over time

e Exploratory and untested way of thinking
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Multl-approach protocol SCOOP

cornested vehicles ovd reads

Expectations
First-experience
Bounded experience
Ecology ++ Reconsidered experience

Expectations

System exposition
Ecology +

Each steps of acceptability

Naturalistic Driving Study
Paris/Britany
15*9 mounths

Experts Traffic Objective assets

Expectations
First-experience
Bounded experience

Leverage of acceptability

Co-conception

x@

E .. Interview of traffic
:J'«-h:z; (Sensibilisation,
objective assets) manager

Field Operational Test Bordeaux
29*1 weeks
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DE LA TRANSITION

BISPLIDARE Focus Group
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Meetlng,
vehicule
presentation

Projet
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|Expectations]

] First-experience |

[Proto-exp. Bounded]
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ollecting fracks for self- SCOOP
corfron’rd’non without video
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Reproduction of SCOOP message

e Ethics
e Aggregation of

|II

Contextual elements, “sensoria

~ Lo Le Lundi
: Jos )

| Message requ batacle sur la vose,
29 . contextual user
2019 .
experience tracks
= i Mseage e e tevnton sr i, o @ Risks and cautions
= ™ il e ynuse/misuse of the
ki vocal recorder
e o i ST e |ack of immersion with
E — - o P Message emus . Véhicule arréte 'I'he IOgbOOk
o Fueiionties - ™ 29
mqum ol ¢ Loges tn Jvas Avril
Voisi3e i Doetirsians 2019
a 10hds
MINISTERE
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ET SOLIDAIRE Intelligent logbook Integrated voice recorder
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Expectations SCO0P

@ SCOORP is seen as an “improved WAZE"

e Navigation expectations (routing, traffic facilitations, time schedule)
e C2| often misunderstood
@ NDS: seen as a tutorial system

@ Current use of C-ITS
e Annoyance in every systems/combined uses > “unlocked” pairing between driver and device
e Valuable comfort provided by messages integration into the navigation screen
e Error tolerance (visibility of SCOOP's improved reliability2)

e [ ow/unspecified expectations: towards a “pop-culture” where a priori
expectations remain open (nor negatives or positives)
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Naive representations of the SCOOP system

A tutorial system
(analyes my behavior and suggests improvements)

A forunner system for autonomous vehicles

A C2] system
(connects the vehicle and the road)

A community system (connects vehicles to each other)

An information system (reports events)

A navigation system
(gives route)

20%

23%

53%

53%

67%

87%

Projet
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vehoules et routes connectés
cornested vehicles ovd reads

"Last time my navigation system gave me a wrong
information..."
(Bordeaux FOT)

m |t has annoyed me,
technology is supposed to be
reliable

m |'ve not been disturbed,
most of the time it's helpful

"I'm the type of person who..." : Expectations
density
(Bordeaux FOT)

m Have to get an idea of the
system before trying out

m Get her/his idea on-the-use



"In my view, at this time..."

Co-financed by the Connecting Europe N
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& First | '
e When handling the system: utility salience ; II II
fme! H H . § saw it right awa came at theri ime it had has an effecton m
e Missing UC to report: Traffic jaom and risk area 2 TR e e R
@ FOlse_negO‘h\/e Comp|0|n |n Componson W|‘|‘h WAZE MW not at all/not really M Yes, that's quite true/that's strongly true | can't tell
e Quite acceptable usability but might need to "In my view, at this time ..
be improved 2
e Good usability despite some confusions oo -
e« To be improved: “design”, feedback when a message ¢ 2
is sent, some titles should be more explicit &5 4 ‘ 4
e Reliability rating not always seen/understood [ [ ] .
@ |cons Seﬁing on the map > desire to click to open g This first message was too It wasn't sufficiently detailed
Ohe(]d -|-he pop_up < complex (too much information)
H not at all/not really M Yes, that's quite true/that's strongly true | can't tell
. . y .
E . - MlsunderSTOndlng ObOUT SCOOP S funCTlonS " didn't really seen the di_ffer_ence between SCOOP and
e False positive attributions the car navigation syster
REPUBLIQUE FRANCAISE . . .
@ NOVIgCITIOﬂ fUhCTIOﬂS m yes, that's true
DE LATRANSITION e Expectations about taking info account events in the .
ET SOLIDAIRE current route o et

To be honest, I've never asked

MINISTERE
myself the question
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Bounded experience

Libwrrd « Egabod + Fratersird

REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS

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

e Jsability in-the-use

@ Display zone: map/driver axis?
e Audible modality required, especially speech

recognition

@ Navigation/SCOOP consistency required
e False-positive better accepted than false-

negative
e Utility in-the-use

e Advantage provided by warnings for re-
routing (for strategic and tactic purpose)

Number of response (muliple choise

e | imited interest for some UC, whereas some UC

are missing
e C2C

e Automatic sending is not convincing

e Manual C2C: semantic filter
e C2l underutilised

allowed)

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

Perceived advantage of SCOOP integration in car's navigation device

23

I like to have a | think that's "Technical issues" Easier is better Other
single screen to consistentto  is not my concern,
watch implement them |wanttoseea
together single display

"SCOORP is integrated in the car's navigation
device"

. m | find it's good

1
\ m | find it's annoying

To be honest, I've
never asked myself the
question
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"Among all the SCOOP system messages, | check the ones I'd like to have...'

Emergency vehicule (ahead) NN :
Weather warning | NNENGINGNGNGGG -
Crash on the opposite lane NG 3%
Low visibilty [N 3%
Emergency car approaching I 0%
Slippery road I 63%
Tail of a traffic jam I e
Emergency braking I 3%

Fixed roadworks [ 7%

Use Case (message)

Broken down vehicule |, 207

Pedestrian on the road |, ¢

Animal on the road | <32

Unprotected crash area | IEEEE Y 3%

Stationary car |, <7

Mobile roadworks | S <756

Obstacle on the road | S, o526

Individual answers (% over the 30 drivers of the Bordeaux FOT)

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads
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"During the trial, | used my usual navigation
deviea"

e Usual C-ITS used during test week

B no, never

e Limitation by lack of navigational functions
e Competitive advantage hardly perceived
& Adding navigation functions needed?

SCOOP's main advantages

yes, it happens

m yes, always

Competitive advantages perceived for SCOOP

W Strongly disagree B Somewhat disagree m Somewhat agree m Strongly agree

Integration into the car

None I |
Reliablility m—— 3
Promptness of information
Community system s 2
Ease to use — 2
| don't know I 2

Reliable Fast information Automated Integred
information information information into
navigation device

12

Answers per participant (FOT)

1 single choice per driver (FOT Bordeaux)
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e High points
e Potentially acceptable system

e Advantage from integration into the vehicle (information consistency
and large screen)

e Aspects fo work on

e For now, limited expectations from information reliability (accuracy,
real-time) in comparison with existing systems

e SCOOQORP is perceived as an integrated navigation device
e C2l saliency / benefit provided by a holistic view

| =m ° Enhancements
e & Reporting traffic jam and risk areas

— e Relevance of information associated with messages (reliability rating,
DE LA TRANSITION speed recommendation)?

ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS
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e Better communication on SCOOP’s safety purpose / added-
value

e Work on UC with users
e Co-design
e Optimising the HMI
e strategy, displays, feedbacks

e Full integration info car navigation device
¢ Informational consistency, impact on current route

e Combining with other services/navigation or safety functionse
e ADAS, tfutorial, connection with other services, new functions
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Results of the two
organizational
Impact studies

Study 1 : Sonia Adelé, IFSTTAR, sonia.adele@ifsttar.fr

Study 2 : Mehdi Chahir, Université Rennes 2/CEREMA/DIR Ouest, 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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: SCOOP
Common problematic =

e Ownership of a technological innovation is neither
automatic Nnor systemic (Andréani, 2001 ; Jorgensen, 2014).

e The implementation of a new technical system has an
Impact on: tasks, skills, management, organization ...
(Bobillier-Chaumon, 2013, Brangier, 2010, Valléry, 2003).

B «starting point: understand how professionals work and
e | cOmmMunicate without this new system.
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- - SCOOP
Common theoretical basis A

e To understand how professionals work, it is essential to distinguish
between what needs to be done, the purpose (task) and what is
really to accomplish this fask (activity) (Leplat, 1986).

e Goal that is set » What is undertaken
by the subject to

* Conditions in which it S
TO S |< should be achieved ACT|V|Ty accomplish the fask

Importance of
e Analysing the real behaviour of operators.

E _. e Understanding how the activity is constructed by a given operator in a given
EE context.

o | @The operator is not only the ‘human factor’ but a *human actor’

| i (Weill-Fassina et al. 1993).
Svens | ®For one task, they are a lot of different activities.

TRANSPORTS
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Two
complementary
studies on three
fields of study:

3 pilot DIRs

Libwrrd « Egabod + Fratersird

REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS

\
N

5\%&_&\ Ik
iy, 5

A%anef

ST MaLO
ST BQIEUC !

/- A
S

~ €5} E . -M
Biroanag ;ll\\;l:l /l
[ omoven R
‘74,.»' .k é

STQAS?OURG

s
/




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

Study 1 .
DIR lle-de-France &
DIR Atlantigue

Libwrrd « Egaded + Fratersind

REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS




Qe ™

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

Method

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

State of art + SCOOP system understanding
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

E‘c.

Libwrrd « Egaded + Fratersind
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ECOLOGIQUE

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

N N 2 2
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SCOOP
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e Who©?

e 6 field workers / 3 intervention managers with different levels of
experience

e 3 fraffic supervisor / 1 chief / 2 managers with a long work experience
e Whate

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

e Activity of traffic supervision
eHowe

@ Observations

e Verbalisations
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e For each activity:

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

e Focus on information circulation
@ Proposition of recommendations

For example: take info account the diversity of the local
functioning during the conception of the system -> Introducing
flexibility.
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Projet
SCOO0P

Results: advantages of SCOOP ===

For traffic supervision

For intervention

e Less administrative tasks

* More security/efficiency
because of the information
given to road user

 More precise location of an
event to facilitate the
Intervention

Better information to users:
precise (geolocation), real-
time (without a need to call
at the beginning and at the
end of an event)
Automation of a part of the
log book filling
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: SCOOP
Results: key issues of SCOOP
For intervention For traffic supervision
* Anticipation of field problems ¢ Associate the operator to
(ie. no geolocation in tunnels) define what need to be
 Automation of the system automated
during the access to an event ¢ |Interfaced the different tools
(driving task)  Think about the organisation of
 Taking into account managers the work between road police
EE tasks and operators

 Keep direct communication

A TRANSITION
ECOLOGIQUE

ET SOLIDAIRE Wit h p h O n e

MINISTERE
CHARGE. DES
TRANSPORTS
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e by e The accompa- SCOOP

creating a favorable : e
context for C-ITS ﬂlmenT pI’OCGSS

)
Interections. |

Az
Humans O ga hizathon

¢ Methodology before, during and after
deployment: studies at three levels
(individual, technological and
organizational), their interactions (to
anticipate changes),
recommendations and support on
these three levels

#ifs Fabci Fire an a8

@ Philosophy: taking into

X B occount the expertise of
Libwrr/ » f:s‘u o Fratereind
REPUBLIQUE FRANCAISE | | 'I' 'I' d o
ail ACr1ofrs, respecCt dn
L] L] -
[T e —
MINITERE consideration
DE LA TRANSITION steps
é,; %t’:{;ﬁ:&l}z Lewin, K. (1947a). Frontiers in Group Dynamics : Concept, Method and Reality in Social Science; Social Equilibria and Social Change. Human Relations, 1(1).
: Lewin, K. (1947b). Frontiers in group dynamics : Il. Channels of group life; social planning and action research. Human relations, 1(2), 143-153.
Lewin, K. (1951). Field theory in social science : Selected theoretical papers (edited by dorwin cartwright.).

MINISTERE Quiguer, S. (2013). Acceptabilité, acceptation et appropriation des Systémes de Transport Intelligents : Elaboration d’un canevas de co-conception multidimensionnelle orientée par Iactivité (Phdthesis, Université Rennes 2).
CHARGE DES Pichot, N., Quiguer, S., & Somat, A. (2017). Un cadre psychosocial d’intervention pour accompagner le développement et le déploiement d’une technologie nouvelle. Psychologie du Travail et des Organisations.
TRANSPORTS Terrade, F., Pasquier, H., Reerinck-Boulanger, J., Guingouain, G., & Somat, A. (2009). L’acceptabilité sociale : La prise en compte des déterminants sociaux dans I'analyse de I'acceptabilité des systéemes technologiques. Le travail humain,

72(4),383-395.
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DE LA TRANSITION

e Study of the impacts of C-ITS on the organization of the West DIR

@ Interviews with all department heads (N = 14)

¢ Study of the impacts of C-ITS on CIGT's operations and operator's
professions

e Analysis of the activity (observations, interviews, N = 17), focus-group (N = 23],
questionnaires (N = 34)

¢ Impact study of C-ITS on network administration and equipment
maintenance

e Interviews with officials and agents (N = 7)
¢ Evaluation of the impact of the approach before deployment
@ Questionnaires DIRO, DIRIF, DIRA (N = 390)
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Overall results of Scoop
these four studies

1. What impact on the organization and the professions?
2. What reception from the agents?
3. What are the contributions of the approach?

E( -.
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Mmanagers.
e At the DIR Quest, the services carry out many actions (=

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

. Who’r Impact on t
organizatione (1/2)

e The deployment of C-ITS re-questions the organization of road

he

Projet
SCOO0P

meh les LI‘DLI‘tﬂE{:C
crnected vehicle

69). A

significant proportion of these actions (= 47, ~ 68%) have been or
will be re-examined and / or modified. Eight themes:

-~

Dynamic
equipment

~

-

Career
Management

J

-

Embedded
systems

~

-

Procedures and
training

J

e N
C-ITS data
~
Road
information
_ J

|

Skills
management

|

User
relationship

|

In total: 38
recommendati
ons proposed

to DIT and DIRO

*Example: the C-ITS allow a direct link with the users which can lead to an evolution of

the relationship between the road managers and the users.

Strengthening the proximity and sense of public service.
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Who’r Impact on the SCOOP
orgamzohon? (1/2)

e The roll-out of C-ITS reinterrogates all the tfrades of road managers.
Four highly impacted trades.

System Equipment
Operating agents CIGT Operators Administrators and maintainers
Networks trackside
Some r\ klf-f”l : @ ,
. . paky R B s "
illustrations: 7 L]
B ] 'gb ®
= : . Reflect on creating installati ‘
o MIBTIE complementarity transmission of new relationships Installation o
ET SOLIDAIRE between the tools information equipment
MINISTERE In total: 26 recommendations DIT and DIRO .
ErORTS ) ) In total: 18 recommendations DIT and DIRO
+ Co-construction of new practices
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What reception from the agents2 (1/2) |2
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e Accordance between project goals and representation
of the agents toward their profession

&
|\

v iy
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What reception from the agentse (2/2) |SCO0

vehoules et routes connectés
cornested vehicles ovd reads

@ Concerns about ergonomics and technical operation

versus field consiraints
« Improvement of embedded use

« Creating a connected van

« Creation of a unigue tool to help with
traffic management

« Infegration of tools developed to manage
administration and maintenance

| ¢ Fears related to the drift of geolocation
= N . CNIL: possibility to disable Scoop
S - PKI: protection of personal data T

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

D L

/e « Communication on the measures )

¢ -ﬁﬂ implemented and show the agents that their -
opinion is taken into account!

MINISTERE
CHARGE DES
TRANSPORTS
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Evaluation of the contributions SCOOP

of the accompaniment

e The agents who directly parficipated in the process:
v'Have a better knowledge of the Scoop project and the C-ITS
v'Feel more in ability to use them

v'Feel more taken into account by their hierarchy

vHave more confidence in the help they can receive

v Are much more positive about the deployment process
v'"Much More Intent to Use C-ITS

v'"More likely to recommend the use of C-ITS

@ Professionals who were on a site that benefited from the approach
are more favorable to the deployment of these new technologies
compared to professionals from other pilof sites.
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Projet

Feedback: the main principles to scoop

meh |E' chu_rhe’sa:

remember from the approach

-

Take into account the real work

Two main principles to remember

Raise awareness and train the hierarchy

~

10 actions for
successful deployment

\_ J @ |nvolve the hierarchy to carry C-ITS
e Create a multidisciplinary project team

& Meet with the unions

[ = ! e Communicate throughout the organization
sericin e Communicating directly with the agents concerned
DE LA TRANSITION e Create or strengthen relationships with external partners

ECOLOGIQUE
ET SOLIDAIRE

TRANSPORTS

) e Integrate C-ITS in the current operation: associate teams, improve working
CHARGE DFs conditions, train teams, monitor changes induced by C-ITS
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: SCOOP

e Study 1 : Sonia Adelé, IFSTTAR, sonia.adele@ifsttar.fr

e Study 2 : Mehdi Chahir, Université Rennes 2/CEREMA/DIR Ouest, mehdi.chahir@i-carre.net
e Stéphanie Bordel, CEREMA, Stephanie.Bordel@cerema.fr

e Alain Somat, Université Rennes 2, alain.somat@univ-rennes2.fr

REfe renCES Andréani, J.-C. (2001). Marketing du produit nouveau : 95% des produits nouveaux échouent. Les managers sont en cause, les études de marché aussi. Revue francaise du marketing, (182), 5-12.

Brangier, E., Hommes-Adelé, S., & Bastien, J.-M. (2010). Analyse critique des approches de I'acceptation des technologies: de I' utilisabilité a la symbiose humain-technologie-organisation. Revue Européenne de Psychologie Appliquée/European Review of Applied Psychology, 60(2), 129-146.
Bobillier Chaumon, M.-E. (2013). Conditions d'usage et facteurs d'acceptation des technologies dans I'activité : Questions et perspectives pour la psychologie du travail (HDR). Université Pierre Mendés-France, Grenoble.
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Legal aspects

Legal Responsibilities
Protection of users' personal data
Michele GUILBOT
E -. IFSTTAR - Department TS2 / MA Laboratory
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legal aspects SCQEOE

Role of IFSTTAR ”
support to public authorities (MTES/ DGITM)

legal impacts of project SCOOP / C-ITS

— on the personal data and privacy of users
— on liability in the event of accidents: what legal framework?

Ensure the safety of users of connected vehicles, in particular by preventing
intrusions into the system in order to

Among the
objectives to be avoid malicious control of a system element
E . pursued in C-
et ITS avoid the collection and illegitimate use of data (personal or not)
ogéz‘ﬁ?ﬁox and finally to avoid the occurrence of an accident and/or the violation of
ET SOLIDAIRE personal data

MINISTERE
CHARGE. DES

TRANSPOKTS | <ol | FSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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personal data |gcooP

vehoules et routes connectés
cornested vehicles ovd reads

Contribute to the deployment of a connected road traffic system in
This must be one | compliance with legislation on the protection of users' personal data and

of the objectives privacy

of C-ITS to ensure that their rights are respected,
including their fundamental rights

Main SCOOP documents to consult

— Guilbot M. & al. presentation file of the SCOOP project at the CNIL, July 2016

— Ollinger E., Esposito MC & al. Complementary document for the CNIL, December 2016
— Letter from the President of the CNIL to DGITM, 18 July 2017

— Guilbot M. Synthesis on the protection of personal data in SCOOP, July 2019

g RGPD - Data Protection Act amended - Decree 2019 A
Among the principles: accountability, compliance from the design stage and by
S default, data minimization // Cybersecurity y

'H IFSTTAR  Michéle GUILBOT - TS2 Department / MA Laboratory
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Framing of the study

- Theoretical analysis

= The regimes of mobilizable responsibilities

« Compensation for accident victims
« Sanctioning misconduct

= The responsibility of agents and their functional protection

= The responsibility of the administration towards its agents
 vehicle geolocation, risks related to distraction or overwork, impact of
waves on health

aled »
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|l - Case law Illustrations
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crnected vehicles ondr

/ Focus of the \

study on the
responsibilities of
the administration

and its agents

\_ J

e Analysis of the criteria
« administrative liability for failure to carry out normal maintenance
« criminal liability of natural persons

\_

(" e )
A major difficulty: a largely
prospective field of

Investigation
J

. IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Tools" needed for analysis SCOOP

meh; le= at routes oznn Eu:te-s
crnected vehicles ond re

Legal texts

Published texts (responsibilities, road management, signage, etc.)
+ if possible, any circular / instruction produced by the State services or partners, directly or indirectly applicable to TSI-Cs

e technical note on road information for users on the National road network (14 April 2016, DGITM / BO)
e instructions to subcontractors, public procurement CCAP and CCTP DiRIF, 2015

Ex.
Jurisprudence .
* Administrative liability (published case law) Some SCOOP deliverables
e Criminal liability * management of displays on UEVg HMIs
i e published case law + previous INRETS work on * system acceptability by operating agents
E b | DDE litigation * service description
Lty e e |itigation filgs made availa.ble by'managers or « studies on distraction
— the State? finally not retained: files not . . b di
B LA TRANSITION available for consultation security (cyber) studies...
€T SOLIDAIRE
o |—
T:‘-*Ng"“”s i i ) | FSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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vehoules et routes oonm Eu:te-s
wnected vehlcles and

e C-ITS, operational elements necessary for analysis
e technical elements that may be taken into account by a judge in a dispute

* messages, equipment, security systems,... — ~
( Demonstrate the robustness of
@ European legal context for the deployment of ITS the measures taken to ensure
e reminder of specific legislation the security and reliability of
« EU law systems, including
 national law conformity with Community legislation cybersecurity,
@ interests of this reminder : t(|)qr .
» position SCOOP in the European legal context of C-ITS ‘\ IMProve the system //

» check the legal status of C-ITS
* e. g. apriori no reference to the concepts of public service or general interest

@ Positioning of safety requirements systems
@ products / services under common law
@ specificities for automated / connected systems?
e specificities for C-ITS?

Do not overlook

the impact of
standardization on

responsibilities

MINISTERE
CHARGE DES

TRANSPOKTS IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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General

information SCOOP

meh les chu_rhe’sa:
crnected vehicle

@ | egal responsibilities
@ personal injury or death to persons

eviolations of the rights of drivers involved in SCOOP
and, more broadly, in C-ITS

4 Mapping the actors, the )

@ The aims of the project status and role of each one.
@ Compensation of victims Check the contractual
e Civil liability clauses,....
e Administrative responsibility \ J

e Criminal lability

@ Persons likely to be involved in a liability mechanism
@ The legal categories of the persons concerned

. IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Compensation of victims |SCOOP

meh les chu_rhe’sa:
crnected vehicle

Diversity of complex procedural regimes

e study focused on the responsibility of the administration and its agents...

e .. but sometimes it is difficult to reason without taking into account the general context,
In particular

e [iability of the driver or guardian of the vehicle
@ obligation to compensate them (covered by insurance or guarantee fund)
@ put the final contribution to the debt can be attributed to other actors

e [iability of partners or subcontractors
e [jability of a manufacturer in the sense of liability for defective products
@ and/or possible mobilisation of common law regimes (contractual / tortious)

CHARGE. DES

MINISTERE
TRANSPORTS

. IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Responsib

lities

Compensation for victims of car accidents

h

y

m— l . Repartition of the final debt for
An obligation to compensate for victims ] t
(Badinter law) J’ compensation

Liability for defective products

(manufacturer)

maintenance etc

Warranty claim, recourse against any
stakeholder in the design,

v (common law regimes)

[Respnnsiblity of the administration ]

e

o
Tl

Administrative responsibility
=> administrative judge in charge

in charge

1957 law : implication of an administrative
vehicle in a car accident => ordinary judge

- based on the implication of the vehicle

- in charge of the driver or guardian of the vehicle (their insurance)
without any reference to a fault

- connected and communicating vehicle : implication without contact

' IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory

+ Role of

insurances
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administration and its agents SCOOP

@ meh les LI‘DLI‘tﬂE{:C
crnected vehicle

Administrative responsibility lack of normal maintenance (?)
Criminal liability of the agent normal due diligence (?)

» Management of potential risk
 predictability / unpredictability of risk for the administration
« "distance" / "delay" between the information delivered and the event
» response times by operating officers

* Information provided to the user
Prioritisation of information

« Dissemination of information: why was it not transmitted? at what stage?

Quality of information: sufficient, appropriate / consistent with regulatory signage
Readability of the information: understanding by the user / contradiction with another source
Consequences of the information on the user's behaviour

MINISTERE
DE LA TRANSITION

«anwe  Responsibilities related to IT security and data protection

MINISTERE
CHARGE DES
TRANSPORTS
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Responsibility of the administration SCOOP

@ meh les chu_rhe’sa:
crnected vehicle

@ search for the basis "lack of normal maintenance" (?)
@ search for criteria to apply this basis to SCOOP / C-ITS

e in order to determine whether this regime is applicable, are studied

e the involvement of the vehicle and the nature of the involvement

@ private vehicle / public service mission
@ administrative vehicle or similar

e the qualification of equipment specific to SCOOP / C-ITS

e fixed stations (UBR)
e |T architectures

n.u IUQ P!.A.CAB

MINISTERE
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Responsibility of the administration SCOMOP

— The involvement of a SCOOP venhicle
@ contactless involvement by providing information(s)

e The impact of the involvement of an administrative vehicle equipped with
SCOOQP on jurisdictional competence

e with regard to the quality of the victim
 public official or not

@ by considering the nature of the operative event attributable to the involvement
of the vehicle

“ « made of traffic or made of exploitation?
E ‘! We retain the fact of exploitation =>
—— competence of the administrative
judge
" amnsris ey Search for the basis of the action
TRANSPORTS. . IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Responsibility of the administration SCOOP

meh; |E'5 EL routes {:cn Eu:te-s

st ol Dadalelan s

@ Qualification of SCOOP-specific "road" equipment

@ public work or not? exceptionally dangerous public work?

@ as it stands, no directly applicable case law

—> analysis of the case law on the lack of normal maintenance + particular attention to
that concerning

@ power generation facilities
e automatic signalling

e |llustration: fixed stations (RSU)

@ considering the qualification criteria for a public work
@ and their application to the different elements of the system
e tangible / intangible (IT architecture)

We propose the qualification of public works, without retaining
the nature of exceptionally dangerous works
= application of the theory of the defect of normal
maintenance

IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Responsibility of the administration

SCOO0P

e | ack of normal maintenance, operation

meh les LI‘DLI‘tﬂE{:C
crnected vehicle

The "lack of normal maintenance"

@ yser must prove the causal link between the defect and the damage
@ yser is opposed by the predictability of the risk for a normally attentive and diligent

driver

e to what extent will this argument be enforceable when the failure is related to an
Infrastructure connected to the vehicle? to incorrect information transmitted to the vehicle?

@ administration must prove the normality of the interview

e Possible challenges

@ project owner, operator, guardian of the structure,...

@ possible sharing of responsibility
@ including with the driver (limitation of his compensation)

MINIDIERE
CHARGE. DES
TRANSPORTS

. IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Major role of the
administrative judge

case law
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Responsibility of the administration SCOOP

@ wehoules etrcu_rhe’sa:
- cornestes vehicles

The "lack of normal maintenance"

e which fact attributable to the administration to engage its responsibility?

o Quality of the victim In the absence of the
analysis of the quality of | administration

the victim User Alleged misconduct
Third parties No fault
Participant Foul

- @analysis of the jurisprudential criteria for transposition to SCOOP/C-ITS
e risk knowledge; predictability or unpredictability
@ measures implemented
@ response times

2nd part

MINISTERE
CHARGE. DES

TRANSPORTS. | Sl | FSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Responsibility of the administration SCOOP

meh les tl‘DtﬂECD

The distribution of the final burden of compensation o

Cases where compensation was charged to the administration

— Possible ways forward

 contractual basis links between the administration and its service providers /
subcontractors / co-contractors (public procurement)

« case of a manufacturer being held liable by the administration on the basis of liability for
defective products

* recourse action against the offending agent
@ in chapter on agent responsibility and functional protection

no analysis on remedies against legal persons governed by private law

MINISTERE
CHARGE. DES

TRANSPORTS 1 IFSTTAR  Michéle GUILBOT - TS2 Department / MA Laboratory
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Responsibility of agents and functional protection SCOOP

meh |E' chu_rhe’sa:
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e Fault of the agent and functional protection
e criteria for functional protection

— Failure of the agent and administrative case law
@ personal fault / service fault

ethe cumulations

* misconduct, e. g. personal misconduct of the staff member and
misconduct in the organisation of the service

* liability in the event of personal fault not unrelated to the service

. IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Responsibility of agents and functional protection

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
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— lllustrations for SCOOP

Projet
SCOO0P

meh les LI‘DLI‘tﬂECD
crnected vehic

» personal misconduct unrelated to the service is not considered (e.g.

malicious intent)

» but could be considered the personal fault committed with the

means of the service
 use of an equipped vehicle outside the service
« sending incorrect information

 that would have contributed to creating an accidental situation

= an accumulation of faults could also be considered

 e. g. distraction or overwork related to the use of the OBU-ro

IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Hypothesis 1. Personal injury or death in traffic involving WSCQMOP

a SCOOP system, e.g... .

contribution to the accident situation / creation of the conditions that made it possible
as a result of the act of an agent, including negligence (design or use)

e Criminal liability of natural persons

@ |_egal background
@ The causal link: direct / indirect causal distinction
@ The fault
e wilful misconduct and standard
@ gross negligence and knowledge of the risk
@ Criteria for the performance of normal due diligence in his professional activity by the agent
@ to be illustrated with risks related to SCOOP and the criminal risk for agents

e Criminal liability of legal persons
@ are concerned in SCOOQOP: private partners, local authorities, public institutions

CHARGE. DES

MINISTERE
TRANSPORTS

. IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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Hypothesis 2: Infringement of drivers' rights resulting from WSCQMOPE

computer files and processing due to:

» arisk related to a security breach (*)

 failure to comply with the technical and organisational measures taken as presented to
the CNIL or in non-compliance with applicable legislation

Sanctions incurred

e criminal

 application of the penalties provided for in the Criminal Code (arts.
226-16 et seq.)

E n e administrative
S « application of the sanctions provided for in the GDPR

MINISTERE
DE LA TRANSITION

£COLOGIQUE (*) this loophole may also make it possible to identify a fault contributing to the occurrence of
an accident likely to give rise to liability on this ground
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Liability towards agents SCOOP

@ meh les LI‘DLI‘tﬂE{:C
crnected vehicle

e Geolocation and measures taken in SCOOP
e State of law

@ Analysis of cases of typical case law that can be transposed to SCOOP
cases

e Reminder of the measures taken in SCOOP and to be taken for the future

— Risks related to distraction or overwork
= Work carried out on the Grand Ouest site - impact of distraction?
» Elements in the work on acceptability (Ifsttar; Cerema)

* e. g. unsuitability of the application's operating mode to the professional activity (having to
E _. enter information simultaneously in overload, not time)

l.lr Q II-LC\B

MINISTERE

— The impact of waves on health

ECoLoaiQUE = not covered, but an important subject that will concern all users of public space
exposed to a multitude of cumulative sources of wave emissions

MINISTERE
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Transposable” case law illusirations SCOOP
Risk management by the administration and its agents
— A known, foreseeable or unpredictable risk by the administration
— The distance between the information delivered to the user and the problem detected
— The intervention time of the operating agents to correct the problem / the prioritization of
the information delivered

Information provided to the user
— Non-delivery of information to the user
— Incorrect, inappropriate or inappropriate information

— The readability of information
o how the alert is issued

= 3 o consistency with regulatory signage
sericin o contradiction with another source of information
e | — A Mmessage that encourages the user to make a wrong decision
"*‘gﬁ%ﬁiﬁ‘{“ o the message is not consistent with the predictable reaction of a normal conductor

— o user distraction by the system
CHARGE DFs e
— 4 IFSTTAR  Michele GUILBOT - TS2 Department / MA Laboratory




I oy s ot s Part 2 lllustrations Proj ot
Case law illustrations // Scoop |§COOP

Methodology
@ Analysis of administrative and criminal case law

e Examination of the circumstances under which the
responsibility of the administration and/or agents can be
retained or excluded

@ Perspective: projection for C-ITS cases

Important criteria: knowledge of the risk or predictability of the risk
— SCOORP is in itself a risk knowledge tool

1 « knowledge of road events by the device itself

~ Two hypotheses =, ,egictability or unpredictability of a system malfunction

— Measures taken to anticipate the risk and hinder its realization?

= e. g. organizational measures (prioritization of events to be transmitted); system monitoring measures,
instructions on measures to be taken in the event of malfunctioning

MINISTERE
‘ CHARGE. DES ‘

TRANSPORTS IFSTTAR Michéle GUILBOT - TS2 Department / MA Laboratory
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lllustrations by use case analysis SCOOP

meh les chu_rhe’sa:
crnected vehicle

@ Proposed assumptions (for further study) requirin Specific study
@ Scheduled site alert 8 the Mobilizatiop o Man
e Alert for track intervention or unsecured accident area Partners /

@ Obstacle alert on the roadway

@ |n each case, analyse the potential legal risks of each actor (including the driver)
@ based on proposals made in past research
* Guilbot et al AJAR, INRETS, July 2010 (Annex 7, Intelligent Speed Management)

@ by taking into account, on a prospective basis, the case law that may be transposed

@ \What about the impact of C-ITS on these responsibilities?
* to engage responsibilities
« or on the contrary to reduce legal risks

CHARGE. DES

MINISTERE
TRANSPORTS
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Questions / answers

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads



Co-financed by the Connecting Europe

Projet
el SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

Demonstration
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vehoules et routes connectés
cornested vehicles ovd reads
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Road safety iImpact

Laura BIGI, Cyril CHAUVEL, Erwan LECUYER
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Summary

e Context - Experimentation

e Method & Analysis

eResults

@ Conclusion & Recommendations

Projet
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etrcu_rhe’sa:



@ B e e o o e Pr OJ' ot
Context - Experimentation 2C00P

Evaluation carried out mainly in Bordeaux

e SCOOP vehicles equipped with sensors and recorders, driving on open roads
e |nitially, naturalistic approach planned in lle-de-France and in the Western area.

@ | ess vehicles rolled out into the fleet than forecasted

=> Development of an alternative protocol applied in Bordeaux city
@ Fach of the 30 participants drives for one week and drives also on the ring road
@ SCOOQOP vehicles need specific equipment

E' .
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Data recording system 2CO0P

® GPS

No camera A3 Mobileye
= Datalogger (DAS)
- & CAN connector
@ sCOOP@F unit Q
f#— Power supply \

¢

e Data recorded(synchronized)

e Position
E g ¢ Vehicle data: speed, braking, steering wheel angle...
— e Context information : Inter-distances, traffic signs,
" footoaaun ™ obstacles types, ...
st e Display / messages transmission
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Context - Experimentation |SCOOP

meh les etrcu_rhe’sa:
crnected vehicle

Sampling: analysis of 600 displayed messages => 39 messages with a dISTCIﬂCG ’ro
the event going until 3,4 km.

* Elimination of messages : Event reception :

« Obstacles too far message displayed s EVénFin 3, 4 ki‘l/
« Competition with speed limit traffic sign *'

* Low initial speed

» Bug / driving speed recording, ....

=12 messages selected for the evaluation : distance to the events < 600m.
E n

P!.LC“!

= kJ

=]

MINISTERE
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ET SOLIDAIRE
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Speed delta [km/h]

MINISTERE !
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Projet

Use cases : types B,D,E SCO0P

Messages displayed

cornested vehicles ovd reads

SCO0OP messages

Simplified messages

Alert stationary vehicle

Alert breakdown

Alert Accident area

Alert Animal on the road

Alert Animal on the road - herd

Alert people on the road

Alert obstacle on the road

Alert operator vehicle in intervention. Operator vehicle stopped for protection
Alert planned road works. Fixed road works

Alert unmanaged blockage of a road

Alert extrermne weather conditions

Alert extreme weather conditions - Strong winds

Temporary slippery road alert
Temporary slippery road alert — persistent ice

Stopped vehicle
Stopped vehicle

Accident
Animal
Animal
People
Obstacle

Road working

Road working
Obstacle

Weather
Weather
Ice

Ice
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Method & Analysis SCOOP

Accident analysis Stakes and real benefits

Frequency
Severity
Scoop@F use
cases SCoOop@F use
cases

safety

Driving data recording
Data analysis

e s

Libwrtd « Bgabod + Fravernind
REPUBLIQUE FRANCAISE

Benefits

Real

MINISTERE

DE LA TRANSITION SCOOP
ECOLOGIQUE
ET SOLIDAIRE .
Efficiency
MINISTERE
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Method & Analysis SCOOP

Accident analysis Stakes: 2 criteria

cornested vehicles ovd reads

Accident types Severity for victims

.
at least one fatality
INJURED
at least one injured victim Not injured

‘.m!?.,..-!.. Criteria

DE LA TRANSITION
T SoLATE Frequency Severity
MINISTERE

CHARGE DES
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Results: passengers cars
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@ Projet
Method & Analysis  [3C90F

vehoules et routes connectés

Real SCOOP efficiency

e Efficiency / accident frequency reduction:

® % of situations with reduction of driving speed Ef =1 - (Ravec/Roans)
e Efficiency / accident severity reduction:

@ Determined from the pedestrian impact and the front impact risk curves = f(driving speed),
respectively

-
>

Message

Event reception:
message displayed

l Speed Delta l
= N e
"~

‘ Speed Mean
Libertt » Rgaied » Foatemattd Before Speed
REPUBLIQUE FRANCAISE

speed

After
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vehoules et routes connectés

Efficiency / accident frequency reduction =%

Frequency
O -~ N W a2 o0 o, N

3

= -3 2 1 0 1 2

- Speéd delta (km/h]
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vehoules et routes connectés

risk [%)]

=)

20

L] ' L) L) i L L] i L)
40 60 80
Driving Speed [km/h]

' i l
100

risk [%]

8 & &8 8

cornested vehicles ovd reads

Risk Curves
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oL SCOOP
Efficiency / accident severity reduction B

(dead + seriously injured)

e Application of the risk curves: distinction between véhicle/pedestrian impact and
vehicle/vehicle or obstacles impact (use cases grouping)

| value | Confidenceinterval

Mean of pedestrian impact efficiencies (%) -0,34 [-1,63 % ;0,51% ]
Mean of front impact efficiencies (%) 0,13 [-0,99% ; 1,43%)]

t -.!n Fravareird
mumvl!n.w

Insignificant efficiency ~ 0
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Bénéfices

SCOOP
e S U S Routiére
cacité vehoules et routes oonm Eu:te-s

cornested vehicles ardr

e Benefits / fatal and injured accidents reduction related to the use

cases
For each use case FromO to 1,4%
(fatal and injured)
Global: all use cases From 3% (injured) to 4% (fatal) D
Accidents reduction, if 100% of the fleet is . .
E . equipped (cf. ONISR 2018) 1296 (injured) ; 84 (fatal)
R Maximum reduction of injured accidents, if Benefit max = 10% (global stake)
op MINISTERE 100% of the fleet is equipped (cf. ONISR . _ .
FCOLOGIQUE 2018) 4320 injured accidents / 230 fatal accidents
ET SOLIDAIRE
— = the global stake of all use cases
sronrs
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Bénéfices
O o SCOOP
@ e S S Routiere
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e Benefits / accident severity reduction related to the use cases

_____ Etimaon Benefits / severity reduction

For each use case Insignificant~ 0
Global: all use cases Insignificant ~ 0
Maximum reduction of dead and seriously Benefit max = 8,4% (global stake)
injured, if 100% of the fleet is equipped (cf. ONISR
2018) 1567 dead + seriously injured

E _. = the global stake of all use cases
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Conclumon & Recommendations

Conclusion

¢ Enhanced methodology and know how: development of a multi-
approaches protocol according to the available input data and
experimental context.

e¢The results show a tendency in terms of road safety benefit
e A bigger sample should confirm it.

¢ |n the context of the evaluation study, the maximum expected
benefit in tferms of accidents and severity reduction corresponds to
the respective stakes.
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SCOO0P
Conclusions & Recommandations

Recommandations

¢ Experimental protocol
e |nstallation of camera into the vehicles
e inside context of the vehicles: cf. driver behaviour

e outside context of the vehicles: cf. environment/interactions
with different events

I.DIU FRANCAISE

¢ For any future evaluation study: to ensure a huge sampling
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Tratfic Impact
Evaluation

A simulation approach to evaluate infrastructure-to-vehicle
(I2V) messaging impact in road congestion

LICIT - IFSTTAR
Andres Ladino

20th November 2019
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Dynamic Performance & Operation — Stability of traffic Flow

» Measure and characterize dynamic effects of messaging policies in 12V cases
in traffic flow.

» Define and study variation of different messaging policies.

Impact on traffic flow & other users — Impact on road capacity

» Determine the efficient effects in road capacity via alternative indicators

« Establish indicators at the network level that help to define effects on
congestion.

Libwrrd « Egaded + Fratersind

REPUBLIQUE FRANCAISE \
Side effects — Environmental effects
DE LA TRANSITION » Specific maneuvers can impact traffic producing more accelerations or
ECOLOGIQUE . . . . .
ET SOLIDAIRE decelerations. Hence side effect contributions are also desired to be evaluated
» Evaluate the potential impact in this context
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Methodological framework B

Definitions

* Sizing
« KPI
» What if?

- Spe'cifications
Data
Simulation
Full
Pre-deployment Deployment implementation
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Reseorch queshons R

Reac‘“ve Proactive

®What are the effects of specific 2V policies on regular users
compared to users affected by the 12V messaging?

= N
waree | @Study the impact of these effects under prescribed scenarios

MINISTERE

=imosros | @nd situations.
® Ex. Road works declared by the road operator.

ET SOLIDAIRE
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Hypothesis & Considerations

Regular driving

Reaction to external

External event adoption
event

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

Return to regular

driving

| | '

Equilibrium: Short_ term: Mid term: _ ‘
Constrained speed, Reagt'lon time A Spee.d' behav.lor adapta!tlon 4
capacity. Decision making [ Specific spacing behavior X

Event
declaration

|12V message broadcasting
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« Acceptance is mandatory at some point in the time/space
« Rates of acceptance are constant in the space

(2018) — ISO/TR 21959-1 Road vehicles — Human performance and state in the context of automated driving

Long term:

Routing patterns X
Speed adaptation </
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Traffic aspects
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Principles: s
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@ Conservation law in traffic flow theory. .
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@ Reach a maximum flow / no storage in ©
intersections. .
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® Microscopic approach for simulating e

realistic dynamics.
@ Bounded accelerations
@ Reaction times

®\ehicles under effects of message obey a
prescribed driving policy
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Model setup

Driver behaviour

ﬁh
o Gy S5 R Gy

An(t+1,) = min (D, Snl—l)

Reaction time Demand Supply

Dy =c3(v*(t) — v, (1)) Traffic model
N

Desired speed === (Controlled by 12V messaging

Sh-1 = Cl,n—lAvn,n—l + C; (Axn,n—l - (SO + Tvn(t)))

' | '

Drivers’ perception (ideal case) Safety condition

12000 4

10000

6000 1

4000 1

Trajectories

Parameter Value

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

Units

€], C2, €3 0.5
1

T

whky
w 6.25
kx 0.16
u; 25

(=]

[mis]
[vehikm]

[mis]

100 150 200 250 300 350
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Simulation setup

* Vehicle generation
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* Dynamic traffic assignment (routing)

 Traffic signals

V2| Messages

Traffic Simulator

Human Driven Model

Acceptance
Policy Manager

+

SYML

Projet
SCOOP

vehoules et routes connectés

cornested vehicles ovd reads




Qe ™

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

Characteristics of 12V messages
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Acceptance policy

Himizgram
AEe-4 |

3.000e4 2
250004 1
? 2.000e-4 -
g i
‘3 1.6Ke-4 —

1.000e-4 -

5.000e-5 = I
J.000e 0+

BIBO EDOD 10000 12000 14000

Adtaptate Dvsiancs (K]

Distance to !
works ~ T0Km

« Higher likelihood when approaching to works

11000 12030 12000
Acceriarse Disfance K]

|
5Km

« Unified message for all connected vehicles.
« Similar acceptance dynamics unless constrained

by traffic.

Speed [m/s]

Speed reduction
25

g

23 —+

[
P
|
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|

20 —+

18
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Projet
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anticipation * Emission distance
: lane reduction ) Speed drop message
Scoop vehicle | (roadworks) e Demand |
non Scoop vehicle « Market Penetration rate
5 km 10 km 14 km 15 km 16 km

Scoop vehicles anticipation
scenario (S1) - 9km
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Impact on fraffic trajectories ===

V-Time MPR=0% F=2880.0{velvh] D=5000{m]

X-Time MPR=0% F=2880.0{veh/h] D=5000{m)

25
16000 ' 25 4 ","
e [ ’
<5 B
= ] R
] e
20 4 20
14000 20 s
/
12000 15 ¢
15 =] 18
3 = :
£ £ /
a ) 4
<
o 10000 %
10 10- 10
8000
5 5 5
6000 4
0 0 - 0
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

e} 100 200 300 an %00 600 700 500

L)
o 100 200 300 400 500 600 700 800
=N et et
-

e .
Reference scenario:
e e « Mandatory speed reduction @1km before works

ECOLOGIQUE

ET SOLIDAIRE « Effect of works is declared as a zone with limited speed (5Km/h)

MINISTERE
CHARGE. DES
TRANSPORTS
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X-Time MPR=10.0% F=1440.0[veh/h] D=10000[m]

X-Time MPR=10.0% F=1440.0[veh/h] D=5000{m)]

10000-. 25 ] 25
- 16000
14000: 20 150m: 20
Ay 14000
. 15 = 15
E E
§ §
o 10000 — o
10 10
_ -
8000 - .
J 5 B S
. .
_$ = - |
% B00 0 100 200 300 400 500 600 700 B00
e T Time [secs] Time [secs]
— @5Km Distance to works ~ 10Km @10Km Distance to works ~ 5Km
DErl,A TRANSITION
COLOGIQUE . .« qe . 0
ET SOLIDAIRE Earlier messages are good for avoiding the congestion effects from works = Increased delays if the
i policy is not properly selected chosen.
s i Optimal selection: R. Nishi, A. Tomoeda, K. Shimura, and K. Nishinari, “Theory of jam-absorption driving,” Transp. Res. Part B
Methodol., vol. 50, pp. 116-129, Apr. 2013.
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SCOOP

Distance effect in V2 S
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. Flow 1440 [veh/h] Flow 2880 [veh/h]
mgr
mm 00
0010 w100
— 1 —_— . 200
(=] (=] . 300
:o:. .B; 0.008 4 400
o] [1}]
g -2 g 0.006 -
= =
) o
= = 0004 4
p-s i
= =
g..l g.‘ 0002 4
L 4 <
) ) 0.000
[®)] ()]
c c
E 5 mgr E -0.002
mm 00
U e 100 U
L ;g-g -0.004 -
[ | |
=61 = 400
2 S 2 2 S 2
2 2 g 2 2 g
Distance [m] Distance [m]

Earlier messages are good for avoiding the congestion effects from works = Increased delays if the

policy is not properly selected chosen.
Optimal selection: R. Nishi, A. Tomoeda, K. Shimura, and K. Nishinari, “Theory of jam-absorption driving,” Transp. Res. Part B

Methodol., vol. 50, pp. 116129, Apr. 2013.
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Penetration rate iImpact D

X-Time MPR=10,0% F=1440.0veh/h] D=10000{m] X-Time MPR=20,0% F=1440,0{veh/h] D=10000[r]

25

X-Time MPR=30.0% F=1440.0{veh/h] D=10000]m]

. 25
16000

20 20

14000

. ] 15 - 5
E 1 E E
= b C s
£ 1 ES £
a 1 o a

11000

E’I.

Libwrrd « Egaded + Fratersind
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DE LATRANSITION » Spatial distribution of congestion is better achieved at higher penetration rates, effects of

ECOLOGIQUE .
ET SOLIDAIRE works are better avoided.
MINISTERE * Nevertheless, as observed before increasing the penetration rate may also have an impact

CHARGE DES
TRANSPORTS on the network delay
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Environment CO, emissions Sl

Potential Impact

Distance 5000 [m] Distance 10000 [m]
mpr mpr
15 A = g’g l = gg
s I -0
- 04 - 04
10 4
| |
'_'N 05 4
5 1 | i‘
o
£ oo
m ‘
o
% -05 { -1
o
o
-1.0 4 1 ! l
-1.5 4
REPUBLIQUE FRANCAISE Flow [veh/h] Flow [veh/h]
MINISTERE
DE LA T'RANsmo.\' . . . . . .
ScoLogKE Earlier messages may potentially increase the impact of CO2 emissions
= Penetration rate is an important factor that may also reduce the impact on CO, emissions.
CHARGE DES
TRANSPORTS
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e Speed drop policies may conduct to optimal absorption of traffic effects, overestimating the
speed drop may appear secondary congestions

» Effects on the Total travel time are affected when messages are sent to far away from the
planned works.

* Market penetration rate itself constitute an important factor for potential environmental
impacts.

Important future works:

* Analyzing the impact of delayed acceptation on policies and the effect of anarchy.

e Study cases where broadcasted messages are non uniform and adapted to the current traffic
condition.
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Socloeconomic evaluation
& Business models

Christophe Larue - Rémi Pochez
November 20th, 2019
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Socloeconomic evaluation
of C-ITS services
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Socioeconomic evaluation SCOOP
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e Costs-benefits analysis of C-ITS services

e Considering a package of use cases, including those of SCOOP,
all being based on the same equipment

e Future costs and benefits are considered with a discount rate in
order to compare equivalent costs and benefits for the same
reference year

e Socioeconomic evaluation considers impacts for the whole
society, not for individual parties

e Transfer costs between parties are not taken into account

e Socioeconomic evaluation includes impacts for third
parties
e Avoided death: 3 200 000 euros
e Avoided hospitalization(>24h): 400 000 euros
e Avoided slight injuries: 16 000 euros
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Technological scenarios SCOOP

.......

¢ 0. Smartphone scenario (reference scenario). connected services
available only by the way of smartphone devices

¢ 1. 4G scenario: embedded equipment connecting cars to the 4G
network

@ 2. ITS-G5 scenario: short range communications between cars and
with roadside units

€ 3. ITS-G5 + 4G scenario: short range and 4G communications
e 4. LTE-V2X scenario: same as ITS-G5, available only from 2022
X M| o5 LTE-V2X + 4G scenario

e | ®6.5G shortrange scenario: V2|, 12V and V2V communications based
on 5G network (slicing services)

MINISTERE
CHARGE. DES
TRANSPORTS
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Deployment scenarios scoop

cornested vehicles ovd reads

¢ |n each scenario, the same pace of deployment for
INnfrastructures is assumed in order to ensure comparability

4G coverage for road network

-in 2020 75% 75% 75%
- for each additional year 2,5% 2,5% 2,5%
Roadside units coverage for main network
-in 2020 15% 30% 30%
- for each additional year 3,5% 7% 7%
Roadside units coverage for secondary network
E . -in 2020 2,5% 5% 5%
M, - - for each additional year 0,25% 0,5% 2,5%
: Roadside units coverage in main urban areas
‘I“‘?;‘f“ﬁzo -in 2020 7,5% 15% 15%
COLOGIQUE
ET SOLIDAIRE - for each additional year 2,75% 5,5% 8,5%
MINISTERE 5G coverage Idem roadside units, starting from 2024
CHARGE DES
TRANSPORTS
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Deployment scenarios SCOOP

.......

e Three scenarios for the deployment of embedded
equipment info the vehicle fleet have been considered
(those scenarios include aftermarket equipement)

e Low scenario : 1% per year (equivalent to 13% of sales
between 2020 and 2025)

¢ Medium scenario : 3% per year (equivalent to 40% of sales
between 2020 and 2025)

px m *High scenario : 5% per year (equivalent fo 66% of sales
e | Detween 2020 and 2025)

MINISTERE
A TRANSITI

TRANSPORTS
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Considered use cases SCooP

Communication 4G network
modes compatlblllty

Emergency electronic brake light

Emergency vehicle approaching EVA V2V No
Hazardous location notification HLN V2I2V, V2V Partial
Slow or stationnary vehicle SSV V212V, V2V Partial
Traffic jam ahead warning TIW V212V, V2V Partial
In-vehicle signage VSGN 12V Yes
Road works warning RWW 12V Partial
Weather conditions WTC 12V Yes
Green light optimal speed advisory GLOSA 12V Partial
E ] Signal violation SigV V212V No
D Vulnerable road user protection VRU V2X Partial
MINISTERE Wrong-way driving WWD 12V Yes

DE LA TRANSITION

swoue | @When partial 4G compatibility: quality of service Is decreased by
30% due to latency and information loss (cf. evaluation of the

CHARGE DES

e NordicWay project)
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Reference scenario scoop

TRANSPORTS

e Road security: the statement of La Valette, in 2017, targets

a 50% reduction of serious injuries in road accidents by
2030

e C-ITS being one lever to achieve this goal, the reference
scenario (without C-ITS) considers a decrease in road
insecurity limited to 30%

e Use of smartphone while driving: 40% of drivers in the long
run

e Horizon of evaluation: 2050
e Autonomous vehicles could become common after 2050
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Results for the medium scenarios2¢00P
m——----

1 660 1 660 1328 1328

EVA 0 932 932 771 771 497
HLN 2 310 2 858 3 067 2331 2914 2 646

SSV 528 657 700 537 665 611
TIW 1139 1367 1983 969 1824 1 564

VSGN 661 469 666 401 662 662
RWW 821 1 020 1251 874 1187 1135
WTC 2 355 1721 2 372 1473 2 361 2 358

GLOSA 171 226 265 192 251 238
SigV 0 2232 2232 1 807 1 807 1438

VRU 6 11 11 10 11 10

E-. WWD 29 29 30 24 29 29
E—— Double counting -1 210 -2 147 -2 580 -1 746 -2 331 -1 933
‘“‘?12“:[ Total benefits 6 810 11 036 12 589 8 971 11 479 10 067
RISDLIDARE Costs for vehicle + data -7 077 -7 077 -7 432 -6 049 -7 381 -7 546

MBasTERn. Roadside units 0 -980 -980 -980 -980 0

s NPV (M€) -266 2 978 4177 1942 3118 2 521




A \e
I

E‘vl

Libwrrd « Egaded + Fratersind
REPUBLIQUE FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS

Co-ﬂnanced by the Connecting Europe

Facility of the European Union

Low
Low
Medium
Medium
Medium
High
High
High

Medium
High
Low

Medium
High
Low

Medium
High

-266

420

-273
-266

420

-273
-266

420

-1 567
1749
6 653

-1 327

2979
8 936

-1 767

2 932
9 319

3 836
8 997
-389
4178
10 216
-1 105
3 691
10 070

Net Present Values under
different deployment scenarios

-1 612
956
5 409

-1 434

1942
7 315

-1 906

1779
7 496

2934
7 425
-557
3119
8 370

-1 285

2 563
8 079

Projet
SCOO0P

wehoules etrcu_rhe’sa:
cornested vehicles

Infrastructures Embedded
deployment equipement

1 684
4 492
131
2521
6 388
182
2 807
7 036
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C-ITS
Business Model(s
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Business Model scoop

wenlcle

e The way an organisation produces and delivers value to
customers/users, and more generally to stakeholders

e A qualitative approach
e Focused on the whole ecosystem (basis: Systemics)
e As a foundation of financial considerations

/f"_‘ .,
What do you offer to
the customer?

Whlf’ I

= m “BMcomponent

ID IUQ FRANCAISE i
How 15 revenue

MINISTERE ted?

DE LA TRANSITION

ECOLOGIQUE P
ET SOLIDAIRE g

How 15 the value
proposition created?

MINISTERE N/ Who is your target —
CHARGE DES - —
e Gassmann & Al, 2014 ikl (eigusaily
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EU Service
Provider

License, €

Whole
Society

National
Access Point

Equipment &
Maintenance
Supplier

License, €

Data

Delivery

Road

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

Maintenance

Data
S \ € Road Sgn
Legac FM RDS
gacy Road Sgn
Component ¢ \_FMRDS

Supplier

€
Components

ITS-ECU
Supplier

€
ITS-ECU

Member
State

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

Value

Network

(Example of
ITS-G5-based
architecture)
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@ Value chain - Value process creation Wscetgmopm

(Example of Road Work Warning) e e s

Generic value chain for traffic information incl. detailed Content provision

process steps Content Collection Content Processing Service Provision
Road Works Warning triggerEd from the Detecti Data Data Data pre- Data Commu- Data Content Data Quality  Content Commu- Content  Content Service Pre- Service Commu- Service
TCC - ETSI ITS G5 etection delivery reception processing delivery nication i fusion p i check delivery nication pti fusion i i delivery nication | reception
Roles Example Actors
:;2:)'5 Operator |DIR Ouest, SANEF... X X X X X o X X X X X |as
C-ITS-S
Operator |DIR Ouest, SANEF...
(SCOOP platform) P ues X X X
_ Cellular,
Communication Provider Tele.com.o"eramr’ unity Fiber or
Media, fixed cable
Cable
Service Application |Provider [TomTom, INRIX, Here
V-ITS-S 1 G5 X X X X X
Operator |Renault, PSA...
V-ITS-S 2 G5 X X X X X
Lébertf - Egabed + Fravurmind Tcc Operator |DIR Ouest, SANEF... X X
REPUBLIQUE FRANCAISE (SAGT)
1 Road Infrastructure Operator |DIR Ouest, SANEF
MINISTERE (V-ITS-5-RO) T
DE !.f\ TRANSITION
ECOLOGIQUE
ET SOLIDAIRE Infrastructure PKI  |Operator |iDNOMIC X .
MINISTERE
CHARGE DES
TRANSPORTS
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Technical evaluation

Hasnad Aniss
IFSTTAR
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SCOOP
TF Technical evaluation SRS

e Université de Reims Champagne-Ardennes (URCA)
eTélécom Paris-Tech (TPT)

e |nstitut francais des sciences et tfechnologies des
transports, de I'aménagement et des réseaux (IFSTTAR)

I.DIU FRANCAISE

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS
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=)D Reminder SCOOP

vehoules et routes connectés
~ermemneted vehicles ord roads

List of SCOOP use cases

Traffic data collection

Data collection (automatic events)

Data collection (manual events)

Alert closure of part of a lane, whole lane
or several lanes

Alert planned closure of a road or a
carriageway

Alert planned road works — mobile

Alert Road operator in intervention

Alert end of queue by a road operator
vehicle

Winter maintenance

Alert Temporary slippery road

Alert Animal or people on the road

Alert Obstacle on the road

isére

Alert Stationary vehicle, breakdown
Alert Accident area .
E ' Alert Reduced visibility )
o Oy Alert Unmanaged blockage of a road
SR P Alert Emergency brake
Alert End of queue
bE ‘}_’ A.mmusmlmr;mx Alert Extreme weather conditions
coLoaiau:
el ot Alert V.Vrong way driving
In-vehicle signage (embedded VMS)
MINISTERE
CHARGE DES
TRANSPORTS
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Road Operator's
Platform

Human Coll— s ]

validation * I

CAMI INTERNET  foqr pocreer

g;}':é"' |'rs GE- ‘
!i;,, s’ ; /
REPUBLIQUE FRANCAISE
MINIS’I‘LR[ .. W - ::’N.’IF':E
DE‘I‘,‘A TRANSI'H;O.\' - sw‘
E':; (S)(l):.)l(li)l/"\)llllllli Vro-ITS-5 Vru_ITS-S
Wave -1 Wave - 1
o Technical evaluation with data collected during a year
TRANSPORTS
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Methodologie scoop

meh les LI‘DLI‘tﬂE{:C
crnected vehicle

@ Technical evaluation aims at defining if specifications are good enough to ensure C-ITS services
optimal performances

@ Naturalistic study:
@ drivers have no driving instructions
@ only real events are sent by road operators
@ Company fleet and private cars
@ Drivers have the option to disable data collection
@ DENM data were collected for each event triggered and for each event received

E _. @ CAM data were collected each time the station was in the vicinity of another C-ITS station

l.lr Q II-LC\B

— @ Different research questions about performances and UC are defined and we try to answer them
DE LA TRANSITION through this analysis

ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS
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A few figures SCOOP

meh |E' LI‘DLI‘tﬂE{:C

e Number of CAMI received : 586 700

e Number of CAM sent by V-ITSS: 10 174 437

@ Number of CAM received : :140 208 - 1,4% were received by a V-ITS-S
e Number of DENM Sent by V-ITSS : 572 993

e Number of DENM received from V-ITSS and R-1TSS: 109 019 with 21% from a V-
ITS-S.

@ 4% of DENM sent by V-ITS-S were a cancellation of a DENM and 31% of them
were received by a V-ITS-S
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ew Tigures
9 SCOOP

meh |E' LI‘DLI‘tﬂECD

@ 3117 events were generated by vehicles
@707 events were received (from V-ITS-S or R-ITS-S)
@ 10% were manually triggered by the driver

@ Due to the data collection method, no figures on the number of vehicles are availabl
via the analysis, only the number of ID stations that have triggered or received an
event

@ 2033 stationID sent DENMs
= u @ 137 stationIDs received DENMs
@ 476 stationlDs received CAMs

B @ 3867 stationlDs sent CAMS

ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE DES
TRANSPORTS
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Interaction betwenn R-ITSS and V-ITSS
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Event type triggered by a V-ITS-S
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actionid_origi
natingstationi actionid_sequ eventtype_su informationq

d encenumber bcausecode uality
4266758583 1 2 2
140176431 1 2 3
140176431 1 2 2
140176431 1 2 2
140176431 2 2 2
140176431 2 2 2
140176431 2 2 2
140176431 2 2 2
140176431 2 2 2
140176431 2 2 2
140176431 2 2 2
140176431 2 2 2
140176431 3 2 3
Risk of non-
immobilising
breakdown,

especially for the
case of a vehicle in
neutral. Moreover,
the driver may be in
a stopped situation
to perform a
diagnosis and
decide to start

Warning since 20s
+ Breakdown message on the instrument panel

2 + V=0 since 20s + [Neutral since 3s OR parking
brake since 3s OR Brake activated since 3s OR seat
belt unbuckled since 3s]

again if not
immobilising
Warning
+ Breakdown message on the instrument panel
+ V=0

+ [door open during at least 3s OR IGN=OFF since
3s]
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Risk of traffic jam
Warning without data on the
+ V=0 since 30s vehicle's position

(lane or shoulder)

Risk of traffic jam

A2-D4a Warning without data on the
Warning 2 + V=0 since 30s (can be reduced to 20s if enough vehicle's position
stationary triggering conditions) (lane or shoulder),

vehicle + [Neutral OR parking brake OR seat belt unbuckled] for the case of the

vehicle in neutral
Warning
+ V=0 since 30s (can be reduced to 0 s if enough
triggering conditions)
+ [door open during at least 3s OR -APC]

Out of 1635 events, 1346 CC94 0 with 1Q=3
= N
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@ Fo Ity messages

Number of Faulty message : 1 159 033
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m CAM: 55P non valid
= DENM: DENM out of date

m Geonet: Destination too far
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0.24

0.37
0.17
0.00

Faulty messages

0.20

3.30 .

= DENM: SSP non valid
DENM: UPER decoding error

m Geonet: Protocol version unsupported

®m Geonet: Non secured packet while security is activated ® Geonet : duplicate adress on multi hop packet

® Geonet: Insupported BTP port
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¢+ more than 14 Millions lines with an average of 10 different data

e Performances:

e An average of 300 ms latency between notification and reception at facilities
for V2| and almost 500 ms for CAM reception ( in line with standards)

@ |In straight line R-ITSS range of more than 1500m

e Sometimes a limited range due to the environment but positioned to reach a
maximum number of vehicles

e The conditions for friggering use cases like ‘stationary vehicle’
deserve to be re-examined

e Users rarely use the HMI to report an event -> automatic events
should be the only possible way to ensure safe use for the driver and
relevant information for others drivers or road operateur
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Questions / answers
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Cross-tests and European
harmonization
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Cross-tests

Jose Fernandez, CTAG
Jorge Ribeiro, A-to-Be
Lara Moura, A-to-Be
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Summary SRR

e Why Xtests in SCOOP?¢
e Goal and main tasks

e [s" Wave test recap - Focus on ITS-G5

e 2nd Wave test highlights - Hybrid Approach
e Main goals
e Technical approach
" eOnlab
.,,.i E eOnroad

i @Lessons learned...

MINISTERE
CHARGE. DES
TRANSPORTS




u sm., !!n.cue

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

MINISTERE
CHARGE. DES
TRANSPORTS

Co-financed by the Connecting Europe i
Facility of the European Union P rOJ e t

- SC00
Why Xtests in SCOOP?2 SCO0P

eWhat is C-ITS¢

C-ITS is a process of communication and data sharing between components of transport systems - such
as vehicles, infrastructure and pedestrians - which can be used to avoid collisions, reduce vehicle
emissions and enable fraffic to operate more efficiently.

e What does interoperability mean in C-ITS contexte

System ability to provide data to and accept data from other systems so these data exchanges make
possible an effective joint operation.

e What does EC says on all this?
EU standardization mandate M/453

Invitation to European Standardization Organizations ( ETSI, CEN, CENELEC) to prepare a coherent set of
standards, specifications and guidelines to support European Community wide implementation and
deployment of C-ITS as it is necessary to ensure interoperability among the different systems to take full
advantage of the benefits that C-ITS based systems and applications can bring to the transport sector.
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Goal and main tasks s
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@ Check how interoperable SCOOP@F system is with
other existing C-ITS implementations (Austria, Spain,
Portugal) both for ETSI ITS G5 and cellular based
communications (two test phases, W1 and W2)

e Comparison of specifications

e Selection of common services to be cross-tested
@ Organization and execution of Xtests

& Report on results and conclusions
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Use Cases selected:
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e« CAM aggregation

e Opstacle on the road
e Animal/Person on the road
@ Adverse weather conditions

@ Planned road works
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cornested vehicles




@ H Facility of the European Union Proj et
SCOOP
1" Wave test recap — Focus on ITS-G& ==
Cross border test in Vigo SP/PT/FR - 12/2017 |~ /'
e Validate V2V and V2| communications f
Security test in Reims AT/FR/PT/SP - 04/2018 }

¢ Validate the security infrastructure (PKI)
® Validate the authentication of messages sent ==
from different ITS stations

Cross border test in Vienna AT/FR/PT - 07/2018
¢ Validate the systems interoperability including

E -. security

== | & |nclusion of protected zones where the
DELATRANSITION emission power is decreased
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Qs

ond Wave test highlights — Main goals 125

Hybrid communication:

¢ Coupling short and long range
communications
e | arger coverage

e Able toreach non ITS-G5 vehicles

e Different country architectures to Ossessk@

viability in the long term
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~:~ short range : BTP/geonet/ITS-GS5
* long range : IP/cellular or IP/ITS-G5
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approach (l) :

2"d Wave test highlights - Technical

ovel 3

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads
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A ey P im‘“m‘*wa‘ 2
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200 201 210 211 300 301 310
202 203 212 213 302 303 312
220 220 230 231 320 31 30
p ® 222 223 232 233 322 323 32
C-ITSS = . C-ITSS
L . = Achievements:
e Connect three National C-ITSS following
- InterCor and C-Roads approaches
E_- e | - e @ Intferchange V2V/V2l events through
Rerunue ravcass o N1 < B cellularand ITS-GS5 .
MINISTERE comre () ssmnre () ooy @ Backend interoperability reached using:
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=

= =
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AMQP protocol
ETSI C-ITS messages as payload

Geographic broadcasts based on tiles with
different zoom levels
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approach (ll)

Event reporting example:

@ Foreign vehicle reports an event
¢ Event follows ITS-G5 and GSM / LTE
¢ Road operators forward events to

subscribers

l!!IUQ FRANCAISE

MINISTERE
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ET SOLIDAIRE

DE LA TRANSITION

MINISTER
CHA RGFDFG
TRANSPORTS

Local Country

Projet
SCOO0P

meh les etrcu_rhe’sa:
cornested vehicle

Foreign Country

) _/"_ P — _/"_ T
/ L al \ Foreign \\
7 Na T I -ITS ’\ ________________________ > N:JTIOHCJI C ITS &
eeeeee J erve
- e \k_,_../_'/
— __-7\- - '7_/-___-‘-\\-__7\\
(Road Operator (_ OEM/Service )
( TS Server (_ provider \)
~~_ —
[ RSUs ‘
N ()
B —




@ n F;’(-:il:t‘;lcfihe ’éurﬁpe‘lﬁnﬁﬁonng Hrope P r OJ e t
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ond Wave test highlights - On lab A e

e Objective: to assure that basic data communication between road-side units and on-
board equipment (W1) and among backends (W2) work correctly.

e Conformance test ‘spirit’: to check that all partners share a common understanding of the
ETSI standards and protocols followed for implementations.

® Procedures: Analysis of logs exchange (remote method), participation at ETSI Plug test.

E . e Interoperability validated at Networking and Facilities layer levels in terms of message
format and also possible to detect and solve ‘primary’ issues at message content level for
— On Road Tests (e.g. DENM code and cause codes).
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SCOOP

29 Wave test highlights — On road (l) TR
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e Objective: Check functional end-to-end interoperability between relevant partficipants in
real environments.

e Monitoring of conformance parameters to detect interoperable but not functional cases.

® Procedures: Execution of Xtest scenarios (controlled and naturalistic)->Analysis of logs in
case of discrepancies with expected results (i.e. HMI expected behaviour)

@ Three steps approach to finally validate C-ITS hybrid implementations:

e ETSI ITS G§ without security layer (Vigo (ES)-North Portugal (PT), December ‘17)
e ETSI ITS G§ with security layer ( Reims (FR), April "18; Vienna (AT), June'18)
e ETSI ITS G§ with security layer + cellular (Vigo (ES)-North Portugal (PT), July ‘19)
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Road side equipment o/ AR A
e 10 ITS-G5 road side units Efo Porrifo

CTAG

" o
& Arbo’”
Salceda deaCaselas

—

As Neves’

Number Location Provider r“’?‘”’
1 42.0819°, -8.6295° CTAG
2 42.0469°, -8.6568° CTAG
3 42.0317°, -8.6525° P
4 41.9196°, -8.7631° P
g _. 5 41.6500°, -8.7751° P i
e 6 41.8039°, -8.8563° P
L MISERE S5 7 41.9852°, -8.6475° A-to-Be
ECOLOGIQUE
ET SOLIDAIRE 8 41.9598°, -8.6709° A-to-Be
C&:;::{zr’;.‘fg;s 9 41.9446°, -8.6637° A-to-Be £ ; : (o gPte A
R 10 41.9264°, -8.6521°  A-to-Be - a1 A :
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Connected vehicles
e 4 vehicles from different
partners

E-.
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-

CTAG, A-to-Be, IP, URCA, RSA, PSA
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2nd Wave test highlights — On road (V)

Event Direction Provider Location

Result summary
e Almost every event was interchanged
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Portugal

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

DENM 10/0 12V A-to-Be Portugal
DENM 18/1 12V A-to-Be Portugal
DENM 3/3 12V A-to-Be Portugal
DENM 11/0 12V IP Portugal
DENM 3/0 12V CTAG Spain
DENM 11/0 12V CTAG Spain
DENM 10/0 12V CTAG Spain
IVIM BEGIN 12V CTAG Spain
IVIM END 12V CTAG Spain
DENM 3/3 12V URCA  Portugal
DENM 3/3 12V URCA Spain
DENM 3/0 12V URCA Spain
DENM 17/0 12V URCA  Portugal
DENM 12/0 V2V A-to-Be Portugal
DENM 12/0 V2V A-to-Be Portugal
DENM 12/0 V2V A-to-Be  Spain
DENM 11/0 V2V PSA Portugal
DENM 94/0 V2V RSA Spain
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274 Wave test highlights — On road (V

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads
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Lessons learned...
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SCOOP’s interoperability validated between the partners

Established a trust relationship among PKls (at RCAs level)
deployed by X-Tests partners in order to create a (project

specific) global trust domain
e Governance of an interoperable and a global PKI for a European
wide C-ITS security Credential Management system
e |nteroperability and backward compatibility among potential co-
existing security standards

In cellular roaming, observed delays when handover
between countries occur

Multiple hybrid communications solutions that serve as
input for other projects (Intercor, C-ROADS, etc.)

Dealing with interoperability issues at international level is

necessary for a successful and optimal C-ITS deployment.

Projet
SCOOP

vehoules et routes connectés
cornested vehicles ovd reads

Soed 15k
Pagition = s v e
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SCOOP

vehoules et routes connectés
cornested vehicles ond roads
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The C-Roads Plattorm

Eric OLLINGER, MTES

Ea!
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R ety e Conacang Euriie
@ A platform of
18 Member States

e| aunched end of 2016

e |nitial members : France,
Germany, the UK, the
Netherlands,
Belgium/Flanders, Ausiriq,
Slovenia, Czech Republic

e Joined in 2017 by Italy,
Spain, Portugal,
px m | Belgium/Wallonia,

e | Denmark, Sweden, Norway,
e | FINlAN, Hungary
v | e Joined in 2019 by Ireland

swt | adnd Greece
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Deploying C-ITS SCooP

SO

Through pilot deployment projects funded by the
Connecting Europe Facility

SCOOQORP is associated

The Member States (National Road Authorifies) are
representing the projects

By 2020:
@ 5000 km covered with ITS G5
@ 100 000 km covered with cellular communications
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Projet
| SCOOP
Day | services

vehcules ek routes connectés
cornected vehicles and reads
Weather Conditions Traffic jam
ahead warning
Road works warning T —
In-vehicle signage
| Signal violation In-vehicle speed limits
Emergency | | & intersection Safety
brake light { AN
HAZARDOUS ‘ SIGNAGE
: LOCATION APPLICATION
\, NOTIFICATION £ :
. .| Other hazardous
Emergency vehicle 1 location notifications
appriaching ' |

Probe vehicle data
Slow or stationary vehicle(s)

Green Light Optimal Speed
Advisory (GLOSA)

Shockwave Damping
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ECOLOGIQUE

B ey e Pro J ot
Working together SC00P

e A Steering Committee, chaired by France

e WG

Organisational aspects, chaired by the Czech

Republic

eWG?2
eTF]

eTF3

e TFS

. Technical aspects, chaired by France
: Security, chaired by Germany

eTF2 :
: Technical specs, chaired by Austria
eTF4 .
: Validation, chaired by France
e WGS3 !
e WG4 .
e WGS .

Functional specs, chaired by the Netherlands

Hybrid, chaired by Sweden

Evaluation, chaired by ltaly
Urban, chaired by Portugal
Digital Transport Infrastructure, under construction
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Doing cross-site testing SCooP

'I256< ESBCOOP cross-tests / InterCor TESTFESTS in Reims, April
]

e Testing secure exchange of messages cross-borders
e 144 people from 11 countries
e 22 OBUs, 12 RSUs

e A 23 km loop with 9 events
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() C-ROADS

Common C-ITS Service Definitions
Version 1.1

C-Roacs Tiatfzr
Woing Growp J Yectieal Aspecty

Tastforce 2 Service Marmonisation

———
TEves wn

4.2 RWW: Uze Cazes

(.3 C-ROADS

4219 AW~ Lane olocure (znd other reciriotonc) (RWW - LC)

| W — L Lane Closure and other resirietions

| Type of road network | Al
| Type of vehiole | Al
|u-—_
*  The road user recetves Information about the Ciosurs of part of a lane, whoss lane or
Sewvmral fanes (Including hard shouidsr, but & hout the mad Cosue.

Ml. L]

Decired bahaviowr L]

Expecisd benaftbc ®

|I._-—*

Logi of franemission

The cosure |5 due o & Shic med works sie.
In this wse caze afemate mode and oad cosure ane exciuded.

Curreniy, mary oo wsers enter the oad works Stes or siike Fe protection squipment of the
Exckgroand | added values |sie, sometimes cesing vicdims. Inlbrmadion sufidently In advance would prevent this e of
shuation by adapting the behaviowr of S road user.

The objeciive s io alow road users o anticipaie the Ciosure of lanes due o a mad works
sib= on e road ahesd and b adapt Tedr speeed and lane on e moad.

The objective 1= not o sigral & rmoad ciosure and hersfore no afiemative oo wil be
ransmited, =ven T a waming message could be sent. it ks sisonot the objecthe do signal
D the wser thad heishe s Ity i have D siop, 25 In e case of an abemake mode.

Increased wigharos
Adaptation of the speed
Changs of lares (¥ nesded)

Reduce the risk and number of accidents and dangencws shevtions for road wsers and
WOFKErT.
Fforming e road user about @ sk of dEconPor on the moad (siowing down,

MaAnCLATirg)
Improved traffic mansgement due io less raffic ndessnt asenis on Be oad

Fnadworis squipred with waming beacons [ emporary resd sigres | Hluminated kghis
TS, On & oo Wi separabe carmiageways or on a dual camagesay.

Carriageway crossover (ina dvided highway. shusSon where wehides need o ume e
conirafiow camragesay berause ther own camiapeway |5 ciosed)

Lane cosure by sign gantries (line confrol spsiem)

Lane cosure by waming traller equippsed with R3LU |shor b readworks)

12V Broadcast

Thes Road oparator ks the ongin of = information of e messsge. | can b the TraMc
Cperafons Cerier, or 3 road operaior vehick: ' no connection o the ceniral station
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Harmonizing specs

312  Infractructurs to WVehlols information (W] Sarvies

Tl sendo= 5 one insiandation of T nfrasrucure serdices b marage e gereraion, ransmission and reception of the RV
messages. &n VI suppors mandaiony and advisory road sgnages such as conberbsl spesds and road works wamings. VI
either proyides mformation of physical rosd signs such a5 Siaic or wakabie mad signs, virtual signs or oad works™ (ETE 103
IMIATL

The Ha service nsiantished in an T3-Shadon shal provide sither the rarsmizsion or Fe reospion ssndos.

Four bypses of ['WIkis are penerabed by She TV sendces:

* ey V1M

¢  wpdats VR

+  panosllation V1M and
*  neegation WL

T bype of the: IV 1o be generisd upon an spplicaSon reguest™ (ETS] 103 304} [17].

The hessder of IV shall be 3= specifed In the data dichionary ETSI TS 102 284-I [15].

The data elermenis of the WM message payiosd ane defined In CEN 15063 15321 [18].

Dzt slements, dala fFames and service parameters stall be used acoonding Bo the definions. In hiles Tabie 8 and Table 18,

Takks © /VIM sfements in penera)

(3 C-ROADS Mamra Typs | Mult Commaon Uicags Epaoific Usage
L
'l ManagermenhConialner 1
) sendo=Frovidesid DE 1 | tidentfies the organisation Fat provided e V1,
C-ITS Infrastructure Functions and ronbaining @ couniTy code acconding b 1ED 3155-
: : 1 aned 150 94815 and a provider identfier,
Spemﬁcatmns R DE 1 | This DE Is = dentifier of the vl Studune, as
FoROARS Flarurs b= assigned by the Service Frovider. This
Warking Group 2 Techslcal Aspects Componend serves a5 the 10D of the message per
E Taskforee 3 Iafrastructure Commanlcation carviceProvider and can be used by other redated
l — MESSYES &5 3 reference.
W,.‘;j,,.h,",,, FE —— OE 1 | This DE Is B st representing B Hme at
REPUBLIOUS PRANCANE [0..1] | which e P message s generabed or when S
last content change of the messages had
ocCurmed.
MINISTERE wald=rom DE 1 | This component may fioid e start Ome of the
DE LA TRANSITION [0..1] | walidity perod of the message. H skt e s
ECOLOGIQUE unknown o Fe Sysiem, validFrom |s not pressnt
ET SOLIDAIRE or pgual fo tmestamp.
f—— DE 1 | End ime of the valdsy period of B message
MINISTERE J—
CHARGE DES —
TRANSPORTS
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Committed SCo0P

e To use the harmonized specs in their pilot deployment
Projects

@To achieve a series of milestones towards harmonized
deployment of C-ITS in Europe
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QR iy e commmiing s Projet
Cooperating SCOOP

.....

e Associate Members : Switzerland, Croatia, Turkey,
Israel, Russia, Australia, New Zealand

ewith the Car2Car Communication Consortium 1o
harmonize specs

ewith ASECAP to work on coexistence with tolling
DSRC
= N

e | @WITh Datex Il PSA for the link with TMCs
weee | awith EU-EIP for the link with ITS

TRANSPORTS
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Demonstrating interoperability  |2¢90F

@ C-ITS Roadshow at the FISITA congress,
Prague, 15-18 September 2020
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Questions / answers

Projet
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O I g vehcules ek routes connectés

cornested vehicles ovd reads

e Gala dinner: 19h at chateau Grattequing, including
tasting of Bordeaux wine

e Departure by bus
18n30

e Return by bus to
Bordeaux city center
and L'Agora
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