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LEVELS OF AUTONOMOUS DRIVING
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LEVELS OF AUTONOMOUS DRIVING

LEVEL 4

ADS is responsible
for all driving tasks

i | LEVEL 3 as well as environ-

mental monitoring
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ADS takes over
all driving tasks.



FULLY AUTONOMOUS
LEVEL 5
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ASPECTS
LEVEL 5
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SENSORS
LEVEL 5 - TECHNOLOGY
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V2V COMMUNICATION
LEVEL 5 - TECHNOLOGY




V21 COMMUNICATION
LEVEL 5 - TECHNOLOGY
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WHAT DOES POLICY AIM FOR?
LEVEL 5 - POLICY

Road safety: Vision Zero

ACCIDENT .
Alncrease in road safety

AReduction of human driving errors

A90% of all accidents are caused by human error

Reduction of emissions

AReduction of fuel consumption and CO, emissions

A23-29% reduction of fuel consumption on highways

0 e T N Innovation
N
</~ AEncouragement of innovation

S R

" @ ACompetitiveness / Highly skilled jobs

A56 minutes per day for other activities

SWARCO | First in Traffic Solutions.

Traffic management

AOptimization of traffic flow

,‘ @
% 8

@ APleasant and time-efficient driving

@ o A80% improvement in terms of traffic flow

Demographic changes

ASupport of insecure drivers

§ AMobility increase for ageing population

S— J AAccess to mobility for many different age groups

Source: TechAD, Conference on Automated Driving, Berlin, 2015



WHAT DOES POLICY NEED TO DO?
LEVEL 5 - POLICY

Bl egal issues
BElinsurance
Bl Safety

ElApproval procedure
BElFrom time x only allowance for level 5 vehicles

Merkel: Self-driving cars in 20 years duty
(derStandard.at, 12 June 2017):

In 20 years we will only be allowed to drive independently
with special permission. Humans are the biggest risk in
terms of driving. Therefore, it is safer to let the technology
take over in the future.

SWARCO | First in Traffic Solution



ACCEPTANCE
LEVEL 5 - SOCIETY

El\/alue of owning a car is changing
EllVehicle loses a symbol of status
EllVVehicle becomes a commodity

ElChange from individual traffic to sharing culture
Bl Car Sharing
B Car2go

BEMEthics

Could you imagine using an
autonomous vehicle?

Source: http://www.bmvi.de/SharedDocs/DE/Publikationen/G/bericht-der-ethik-kommission.html
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VISION OR REALITY?
LEVEL 5 - CONCLUSION

Bl evel 5 vehicles will become a reality faster than we currently believe
ElTechnologically, no longer a real challenge

ElThe last few percent to the exclusive level 5 will take longer than we think
Ellin between i a long transitional period and parallel traffic (levels 2-4)

SWARCO | First in Traffic Solutions.
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ROAD MARKINGS AND ASSISTANCE SYSTEMS
LEVELS 2 - 4

»The car can't find the lane markings! You need to
paint the bloody roads here!*

Lex Kerssemarkers
CEO Volvo Nordamerika __. \ .

— ____-N "”.

»We really need bett :
This is crazy,« er lane markings.

1 for the Elon Musk
Lane ma’ r. ' ¥
;e‘f'steer‘ng ca NCAP \ VYT Y M v .
EuroRAP, EUFC - I./  —
. - 4 »They (self-driving car companies) actually said make
Done. J#72#7— sure you have really good paint lines.
L ' I So, where there are lines, we have to make sure

theyre really good.*

Kirk Steudle
Director of Michigan’s Department of Transportation

sWe need to increase the time, distance, weather
range and durability so that a machine or camera
can see  the pavement markings.*

Tom Hedblom
3M




ROAD MARKINGS AND ASSISTANCE SYSTEMS
LEVELS 2 - 4

https://thenextweb.com/contributors/2017/10/07/3-improvements-needed-make-autonomous-car-future-reality/

https://roadsensors.madebydelta.com/news/quality-road-marking-will-crucial-safety-self-driving-cars-future/

http://www.reflective-systems.com/future-proofing-road-markings/

http://automotive.electronicspecifier.com/driver-assistance-systems/marking-roads-to-make-them-safer-for-self-driving-cars

https://www.bavc-automobilclub.de/de/component/k2/item/298-der-traum-vom-autonomen-fahren

http://www.reflective-systems.com/no-more-than-4-years-to-have-fully-autonomous-cars-on-the-road/

http://media.daimler.com/marsMediaSite/en/instance/ko/Second-leg-of-the-Intelligent-World-Drive-On-the-road-to-autonomous-

driving-Mercedes-Benz-on-automated-test-drive-in-the-Shanghai-megalopolis.xhtml?0id=30028143

http://www.autonomes-fahren.de/strassenschaeden-autonome-fahrzeuge/

http://www.reuters.com/article/us-autos-autonomous-infrastructure-insig-idUSKCNOW X131

https://www.wired.com/2016/03/self-driving-cars-wont-work-change-roads-attitudes/

http://www.auto-motor-und-sport.de/news/autonomes-fahren-probleme-2016-11523070.html

http://www.tegget.de/autonomes-fahren.html

http://www.faz.net/aktuell/wirtschaft/neue-mobilitaet/autonomes-fahren-im-test-bei-mercedes-bmw-und-audi-14237392.html|

SWARCO | First in Traffic Solutions. 15
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C-ITS PLATFORM

LEVELS 2 -4
7 / Launched by the European Commission in 2014
i 7, Phase II: 2016-2017
' Platform for the use of cooperative and intelligent
traffic systems in the EU
Goals

» Development of a common vision

\

» Interoperability of C-ITS along the entire value chain

\

/ . » |dentification of the most important scenarios
' Q\\ (V2V, V2I, CCAM)

/"
C / ‘ I ‘\‘S Representation of important stakeholders

/ / 7 p la\t\fo rm » About 200 experts

» 9 working groups

Cooperative IAtelligent Transport Systems
towards Cooperative, Connected and Automated Mobility

FINAL REPORT

SEPTEMBER 2017

Source: httDs://ec.eu’opa.eu/transDor‘sites/transport/fiIes/2017-O9-c—its—Dlatform—final—report.Ddf
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Cooperative IAtelligent Transport Systems
towards Cooperative, Connected and Automated Mobility

FINAL REPORT

SEPTEMBER 2017

Source: httDs://ec.eu’opa.eu/transDor‘sites/transport/fiIes/2017-O9-c—its—Dlatform—final—report.Ddf

C-ITS PLATFORM
LEVELS 2 - 4

Extracts from the recommendations (S. 86-102)

Effective and sustainable maintenance of road
infrastructure

Decent quality and clear visibility

» Highways

» Motorways

» Key cross-border routes (TEN-T network)

Clear visibility for vehicle sensors

Harmonization of standards



AVAILABILITY: AUDI ACTIVE LANE ASSISTANCE
LEVELS 2 - 4

Relative Verfugbarkeit
des Spurhalteassistenten
(bei mindestens 15 Uberfahrten)




CAMERA AND LIDAR
LEVELS 2 -4
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