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Levels of Driving Automation

LEVELS OF DRIVING AUTOMATION

Society of Automotive Engineers (SAE)

"
30%

AUTOMATION

Manual control. The
human performs all
driving tasks (steering,
acceleration, braking,
etc,)

DRIVER
ASSISTANCE

The vehicle features a
single automated
system (e.g. it monitors
speed through cruise
control)

PARTIAL
AUTOMATION

ADAS. The vehicle can
perform steering and
acceleration, The
human still monitors all
tasks and can take
control at any time.

CONDITIONAL
AUTOMATION

Environmental detection
capabilities. The vehicle
can perform most
driving tasks, but
human override is still
required

HIGH
AUTOMATION

The vehicle performs all
driving tasks under
specific circumstances
Geofencing is required
Human override is still
an option

FULL
AUTOMATION

The vehicle performs all
driving tasks under all
conditions. Zero human
attention or interaction
is required

THE HUMAN MONITORS THE DRIVING ENVIRONMENT

THE AUTOMATED SYSTEM MONITORS THE DRIVING ENVIRONMENT
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https://youtu.be/6YALSJTI33g
https://youtu.be/tlThdr3O5Qo
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CCAM and Europe’s 5G Corridors

Connected  mobility: A service provider using
telecommunication services (mostly driven by cellular
technologies, cloud service provision and web applications
today) to bring information inside the vehicle, or collecting
vehicle data information to support mobility services
(including services such shared driving, mobility as a service,
insurance, remote diagnostics, charging stations).

Cooperative mobility (C-ITS): sharing information on the
road and traffic conditions around the road users (driven by
Day 1 C-ITS services based on short-range communication).
It does not necessarily include a service provider.

Automated mobility: Replacing the driver in a vehicle for
dynamic driving tasks (braking, steering, environment
monitoring). Can include cooperative/ connected mobility
services with a higher level of integrity/redundancy.

connected  connectedautomateddriving.eu

automated
driving.eu

Three evolutions

Cooperative
Intelligent
Transport

Systems

Connected
Vehicles

Automated
Vehicles

YW _@transpert_EU

EC actions

Stakeholder
Platforms

Policy
Initiatives

Cross-border
Projects

From technology to sustainable mobility

Convergence

Cooperative
Connected
Automated

Mobility
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Zero road
fatalities

Optimal
traffic flow

Reduced
emissions

Reduced
congestion

EU industry
leadership

Social
inclusiveness
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https://t.co/uBFMxerSYi?amp=1
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« Mobility and Automotive
« Telecom and Road Infrastructure

» |T enabled Services (ITeS)




Legenda: The Internet
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Commission | for Connected and Automated Mobility
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5G Cross Border
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Validation of 5G technologies for cross-border

5 G C r C C)%\ Cooperative, Connected and Automated Mobility (CCAM)

Tele-operated driving High definition (HD) map generation Anticipated Cooperative Collision
_----------------m (ToD) and distribution for autonomous driving Avoidance (ACCA)

Large-scale trials 5G
EU transnational corridor

24 partners from 7 European Countries

» Total project budget = 17M€
Distributed Computing » Expected EC contribution = 13M€
enabled by Mobile Edge « Project duration: 36 Months
Computing (MEC)

* 3 CCAM key use cases to be demonstrated

Predictive Quality of Service

End-to-End QoS with
(QoS)

Network Slicing

(tAi) %’) gt _ . (g) (z)

Precise Localization
supported by Mobile Network

T, Ty ) g

Cross-border / Cross-MNO (Mobile Network Operator)
Cross-car-OEM (Original Equipment Manufacturer) / Cross-telco-vendor

Functional Safety
Security

The project leading to this

application has received funding
from the European Union’s
Horizon 2020 research and
innovation programme under
grant agreement No 825050

Local Pilots

Business Analysis & Cost/Benefit Validation

Spectrum & Standardization
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Focus of the innovation

* 5G Technology features
* Cross-border/MNO/vendor/generation Operation
* Distributed Computing enabled by Mobile Edge Computing (MEC)
* New Radio
* Network Slicing
* Predictive QoS
* Improved Positioning

 Recommendations for Regulation and Spectrum
* |[dentification of new business model opportunities
* Impact on standardization (3GPP, ISO, ETSI, SAE, ...)



5G Cross Border
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5GMed is a € 15.7 million project that received close to € 11.9 million contribution from the European Commission
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Safety: Reducing the number of road fatalities and
accidents caused by human error;

E U ViSiOn & Environment: Reducing transport emissions and
congestion by optimising capacity, smoothening
Expected traffic flow and avoiding unnecessary trips;

Im Pa cts For Inclusiveness: Ensuring inclusive mobility and goods
. access for all;
Society

Competitiveness: Strengthen competitiveness of
European industries by technological leadership,
ensuring long-term growth and jobs.
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Malware Delivery Attack from
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Training phase

ML environment
(dockerized, ML frameworks as
needed)

Data collection from eCharging
Database
Training data

eCharging network eCharging Network
/ collection and

classification

Charging Event Database

Anti-hacking device
Tests with normal data and (Full-scale GPU- or TPU-based)
Simulated attack data

CARLA

Deployment of model
on PC or cloud platform with
GPU or TPU capabilities

Testing phase

CARAMEL
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