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What are Connected and Autonomous Vehicles (CAVs)?

Connected Vehicles

The connected vehicle concept is about
supplying useful information to a driver
or a vehicle to help the driver make safer
or more informed decisions.

Use of a “connected vehicle” doesn’t
imply that the vehicle is making any
choices for the driver.

Autonomous Vehicles

A fully autonomous vehicle does not
require a human driver—rather, they are
computer-driven.




Automation Levels

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

Full Automation

Driver Partial Conditional Full

Automation Assistance Automation Automation Automation Automation

Zero autonomy; the Vehicle is controlled by Driver is a necessity, but The vehicle is capable of The vehicle is capable of
driver performs all the driver, but some automated functions, is not required to monitor performing all driving performing all driving
driving tasks. driving assist features like acceleration and the environment. The functions under certain functions under all
may be included in the steering, but the driver driver must be ready to conditions. The driver conditions. The driver
vehicle design. must remain engaged take control of the may have the option to may have the option to
with the driving task and vehicle at all times control the vehicle. control the vehicle.
monitor the environment with notice.
at all times.
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Global sales penetration of CAVs

What are the projections for CAVs?
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Source: Catapult Market Forecast for CAV (July 2017)

Global Uptake projections

Based on current projections a mixed
traffic environment with varying levels of
CVs, AVs and CAVs will exist for the
foreseeable future
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What are the European projections for CAVs?

TIMELINE
2020s 2030s
TRUCKS & CARS » Automated driving on motorways » Towards fully
(e.g. truck platooning) and at low speed autonomous mobility.
in cities (e.g. garbage trucks or valet
iy parking)
PUBLIC TRANSPORT » Automated mobility at low speed (e.g. » Towards fully

- . urban shuttles, small delivery vehicles autonomous mobility.
' in cities) 25% of trips in cities
> covered by shared

automated vehicles.

By 2022
ALL NEW VEHICLES * Connected to the internet E
- &
E“' . + Many of them able to communicate directly to each other
and their environment as of 2019
%@ o
* Supported by free services high-precision digital mapping *
thanks to satellite data from Galileo services as of 2019 N ‘

*Source: European Commission: Europe on the Move TII \\
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Some Key Terms around CAVs?

CAV — Connected Autonomous Vehicles

CAD — Connected Autonomous Driving

CCAM — Cooperative, connected and automated mobility

ITS — Intelligent Transport Systems

C-ITS — Cooperative Intelligent Transport Systems (technologies which
allow road users and traffic managers to share information and
coordinate actions)

Day 1 Services — ITS services that are expected imminently

Day 1.5 Services — ITS Services that are expected in the short to
medium term

V2V = Vehicle to Vehicle Communications
V2| - Vehicle to Infrastructure Communications

\/2X = Vehicle to Everything

sy

V2V: Vehicle to Vehicle

Each vehicle is a node with the ability fo send and
recaive critical safety + mobility information to other
vehicles

i

V2I: Vehicle to Infrastructure

\ehicles are able to send and receive information to
surrounding infrastructure such as traffic signals and
road sensors.

Sy i

V2X: Vehicle to Everything

\ehicles can communicate with other vehicles,
infrastructure and other users of the public
right-of-way for a safer, more efficient transportation

Tl
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Ireland — Government led Activity in this area

June 2018

Government Interdepartmental Group established

M
Connected and Autonomous Vehicles

- Regu Iato ry a n d Tec h n ica I C h a I Ie nges bei ng exa m i n ed A Discussion Paper for the development of a Strategic 4

Roadmap for Ireland

Government Roadmap for CAVs under development
-Pillars of focus established and under review

Government Test Guidelines group established

-Preparing guidelines for the Testing of AVs on Irish roads
- Preparing of a Safety Framework for CAV deployment

Government Guidelines on Data &Cybersecurity
- Under development o BT

TI

Bonneagar lompair Eireann

Customer behaviour research undertaken by RSA
-Less than 40% of people would trust an AV in Ireland at present



Key Areas of Concern for National Road Authorities

CEDR Research:
How will automation change the core businesses of NRAs?

Safety

How can automation support, within a generation,
roads as safe to travel on as railways?

How can NRAs strive for zero fatalities?

What new risks will be introduced?

Traffic efficiency

What will be the impact of CAD on traffic flow?
How can automation increase lane capacity?

What traffic management will NRAs need to
implement to realise efficiency?

Construction and maintenance

How can automation support NRAs to reduce
maintenance and construction costs by 30%?

How can sensors from connected vehicles detect
potholes, obstructive foliage, ride quality, skid
resistance and other indications of road condition?

CEDR overview of national roads authorities’ core business

Operations &
Services

Traffic

Management
[ind. Incident & event
Management )

Planning &
Building

MNew Roads
planning &
building

ITS systems

Road
Maintenance

Road Works
planning

fincl. winter
maintenance)

Crisis
Management

Physical
Infrastrucre

Digital

Infrastructure

Traffic
Information
\ services

Risks of unintended consequences

000

e Could automation result in carriageway rutting,
reduced capacity? Could structures need

strengthening or widening?
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Risks & Unknowns relating to CAVs for road
authorities

There are 4 areas of consideration around future Transport/Mobility

Physical Infrastructure
* Understanding the investment needs

Digital Infrastructure
*  Capturing the vast realms of data and using it to understand how the mobility network

Customer Behaviours

The Vehicle

* New types of vehicles (CAVs etc) are not a silver bullet, connecting them to the system
needs of the transport network is.

TI
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Unknowns relating to CAVs for road authorities

At present COMMUNICATIONS is the largest unknown

- What technology?
- Who providesit?» &~
- What infrastructure is required? ‘ oo
- How is data transferred?

Communication

; i.iTSGS.-‘SOZ.Hp Short Rang
/ . TThee Ll VAN

Other unknowns for PHYSICAL INFRASTRUCTURE are:

Impacts on the layout and design of infrastructure e.g.
crash barriers, speed signs, VMS on different road types
Impacts on driver choice and behaviour

Impacts on travel demand

Rate of penetration of CAV, implications of mixed fleet



C-ITS “Cooperative Intelligent Transport Systems

- C-ITS is a system by which vehicles and
road operator traffic systems exchange
and use information in real-time and in a i.i;‘i“s’m”" Shorarge

coordinated manner. i — i

Traffic Management
and Information

complement
each other

Roadside @
nits

- Use of dedicated road-side “beacons” @B .,,.}E,I U
emmeS @@ 3G, 4G Long Range

- and/ or 3/4/5G data networks to S Gotutr
communicate directly with vehicles.

- road operators communicate messages (e.g.
“queuing ahead” or “roadworks ahead”)
directly to in-vehicle displays instead of by

Variable Message Signs.

TI
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Readiness for Short Term Expectations

eMOS, the M50 project to provide some Physical and Digital

Infrastructure required for connectivity

N

enhancing Motorway Operation Services (eMOS)

Lane Control Signalling (Red X)
Variable Speed Limit
Associated Legislative Changes

Active Traffic Management
System (ATMS) replacement

Operational support of a new
Operations Centre

A4

-

JOURNEY TIME
RELIABILITY

INCIDENT
MANAGEMENT

MOCC

Construction and fit out of MOCC
and associated space

- J

Tl
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Tll responses to
supporting CAV
deployment




TIl Responses to Supporting CAVs on Future Schemes

Tl National Roads Programme 2018 - 2027

PRE-APPRAISAL / EARLY PLANNING

° ° D Route Schoma Name

° A N2 N2Clontibret to the Border

° B N2 N2Ardee fo South of Castebiansy
€ N2 N2 Rath Rbt to Kimoon Cross
D N3 N3 Virginia Bypass

. E N3 N3Clones to M5O &

F N4 NaCamckon Snamnon ip Dromod
G M4 M4 Leixlip o Maynooth X - 1
H N4 NaMulingarto Longiord 7 4
I N1t N11Jn4 M50 1o Kilmacanogue 3 4=
1 N1 N11/N25 Oilgate to Rosslare WD @ -
K Ni3  N13Balyboley Stranorlar Bypass

N13/N14/N56 Latterkenny Bypass-DC Manorsunringham

10 year investment strategy to
progress 39 projects through
planning, design and construction.

N24 Wiaterford to CahiriCahir to Limerick Jn.
N25  N25 Waterford lo Glenmors

N25  N25 Garrigtonil to Midiaton

N52  N52 Tulamore fo Kilbeggan

M50 M50 DuBkn Port South Acsess Road

cHdumvozZZr
s
R

The challenge for Tll is to ensure :
that the projects that are developed

over this 10 year period facilitate

the rollout of CAD / CAV.

g

L5 g
23 m N ~B\yaterford
= ko - Watetgordl
; @ Ve e
= 5 PLANNING / DESIGN / CONSTRUCTION
P i ] Route Scheme Name
X 1 N2 N2 Siane Byoass
¥ 9 2 N4 Nd Coliooney to Castiebalduin
w 3 N5 N5 Vestport i Turough
4 NE N5 Bataghaderrean ta Seramoga
5 NE N8 Gamay ity Ring Rnad
6 N7 M7 Naas o Newbridge
7 7 NS NBIN23 Dunkettle Road Inferchange
8 NIt N1TI04 M50 o Kimacanogua (Parallel Roac)
| a NI N11Gorey o Enniscorthy incl N30 ik
Y 10 N2 M20 Limerick Cark Scheme
ot 11 N20 W20 halow Relef Road
12 N2i  N21MGS Limerick Foynes
13 N22 N2z Ballywoumey fo Macroom
1 NZ5  NZ5New Ross PPP
Legend 15 N2 NZB Cork 1o Ringaskiddy
e P ippraie § Eaty P arviy b Noi. DA Rume
i 17 NSE  NSG Mountcnars 1o inver
— Pl 1 D201+ Consi e 8 NS8 W56 Dungloe to Glert
= =+ NI Pan~ing /Dasign / Conaturion 19 N5 53 hoycullen Bypass
20 NS NES Qughterard-Maam Cross-Cliklen
— irproved Nawwark 21 N5  NS3 Westpert to Mulmnny
i 22 NE3  NBY Listowel Bypass

23 NiE  NE Traloe to An Daingaan



Tll responses to supporting CAV deployment

Tll’s strategy to support CAVs deployment has several strands

1. Develop an new ITS Strategy for Tl ( C-ITS Strategy)

Undertake Standards Work packages to determine
physical and communications infrastructure

Undertake a C-ITS Pilot on the M50

Develop a Tll plan for CAV Readiness

On-going Research with CEDR and others

Facilitate CAV Testing on the National road network
Continued and expanded collaboration with stakeholders

N

N o U kW
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Standards Update

Tl standards currently make the provision of ducting a
mandatory requirement

Use F.oad Type
Each Verge One Verge
Motorway with Lane | Motorway Dual Camageway | All other roads
Confrol S1gnals

TCC Power 2 % 100mm
TCC Communications 4 x 100mm 4 x 100mm 4 x 100mm 2 x 100mm
Department of 2 = 100mm 2 x 100mm 2 x 100mm 2 x 100mm
Communications
Ducting reserved for thard 2 x 100mm 2 x 100mm 2 x 100mm 2 x 100mm
parties

Table 7-1 Ducting Provision in each verge

e This does not consider the space required for communications masts or equipment,
gantries, access for servicing etc

e Other areas for consideration include signage and road markings requirements, security
of ducting and communications equipment

e TII Standards Commission will review and update standards accordingly

Tl
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Thank You
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