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2008, 30 year vision

2014, 5 year vision
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Ingen rat og pedaler
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Fremtidens bil

 Connected = always on

* Co-operative = taler med de andre biler og
infrastrukturen

 Automated = overtager bilistens opgaver
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Connected
Internet services

Egne sensorer Cooperative systems

&Research



// The AdaptlIVe project

Levels of driving automation

LDW LKA Parking Traffic Jam Parking Robot
FCW ACC Assistance  Chauffeur Garage Pilot Taxi

level 0 level 1 level 2 level 3 level 4 level 5
Ho Condi- Full
Partial auto- High auto-
auto- Assisted tional auto- auto-
mation mation
mation mation mation

Driver in the loop Driver out of the loop

Mo significant change with respect to existing driver Not in accordance with regulatory law (Vienna Convention,

assistance systems national road law)
Extra risk with respect to product liability

[1 need for action
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Fordele
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Pa vejen

Human Error > 90%

Others
(e.g. surroundings, weather, ...)

Source: GIDAS Database
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Braeendstofgkonom

4-10 % besparelse

Takket veere forudseende og rolig kersel

Sving, bakker, signalanlaeg er kendt og

indregnes i kgrslen.
Teet karsel giver 20-30 % reduktion
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Mobilitet

Fysisk handikappede
Blinde

Personer uden k@rekort
— Mistet det
— For unge

Ude af stand til at kgre
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Fordele

* Hurtigere gennem signalanlaeg

 Billigere transport da chaufferomkostning
forsvinder

* Kgretiden kan anvendes nyttigt
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Job tab

* Chauffgrer
— Taxi
— Lastbiler
— Busser
* Uheldsgkonomien
— Forsikringer
— Vaerksteder
— Sundhedsvaesen
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Barrierer
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Lovgivning

- ) Art. 8.5: ”Every driver shall at all times be able to control his
vehicle or to guide his animals.”

VIENNA
CONVENTION
ON ROAD
TRAFFIC
1968

| 2014 har U.N. Working Group on Road Traffic Safety lavet
en tilfgjelse sa en bil ma kgre sig selv saleenge at systemet
”can be overridden or switched off by the driver”
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[ Liability

The vehicle manufacturer is
obliged to deliver a product
that is fully tested in all
situations and under all

circumstances.

) CAR

J m INSURERS?

The driver remains in control
and must be able to overrule
the system in any situation.

———

HE R )
Source: SMART - 2010/0064 GOVERMBVT ¢

Coping with legal issues of fully automated road transport  pefinition of necessary vehicle and infrastructure systems for Automated Driving
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Who is in control?
How will | know this?
Can | trust it?

Is it acceptable and reliable?

semi
%'Q

Possible consequences Adapted from Flemisch et al., 2008; Kaber & Endsley, 1957

- 0008

Loss of skill
Loss of situation awareness

Changes in workload: e.g. Under load followed by excessive overload

in critical situations....... . .
Mobility.
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Test

Hvordan tester man en selvkgrende bil?
Google har kgrt naesten 1 mio. km

Hvor langt k@rer 1 mio. Polo’er pa 1 minut?
Ngdvendigt at kgre 100 mio. km?

Hvad sa efter en lille software sendring?
Hvor meget ma forega i en simulator?
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Road maps

Volvo trucks way
Google way
Bosch parking
Bosch driving
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Volvo trucks
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Google way

* Kendte veje (10 cm 3D model)
e 40 km i timen
e 70.000 S laser skanner
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Toward Fully Automated Driving

Development steps - automated
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assist

Partially
automated
longitudinal and
lateral guidance

Steering and
braking partly

Driver supervises

Auto
park pilot

Highly automated
longitudinal and
lateral guidance

No supervision by
driver

Robust
environment
recognition
necessary

Strict safety
requirements

N
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Valet parking

Connected vehicle
drives
autonomously into
parking space

Robust
environment
recognition +
maps necessary

Strictest safety
requirements

(22X
communication

Automated BifouE d (from outside
steering, driver Driver applies gas  vehicle)
applies gas and Robust
arako alMianooant
Series production recog
(possibly camera)

Chassis Systems Control
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Toward Fully Automated Driving

Development steps - automated drlvmg

4 Single sensor

B ensor-data fusion

B cnsor-data fusion + map

Degree of automation

Partially automatic
longitudinal and

Integrated
cruise assist

Highway pilot

Highly automated
longitudinal and
lateral guidance
with lane changing

Reliable

Highway assist

Auto pilot

Door-to-door
commuting (e.g. to
work) in urban
traffic

Strictest safety
requirements

No supervision by

lateral guidance : driver
Partially environment
automated driver confimation "ecognition
— longitudinal and including in

Only longitudinal lateral guidance in  Supervision of sur-  complex driving

or lateral control driving lane rounding traffic situations
Speed range fﬁ:‘i’iﬁne’ ahead,  no permanent g

. . . SUpeTvIiSon By
Series production 2016 2018 driver2020 > 2025

Chassis Systems Control
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Spergsmal vi skal stille os

Bygger vi overflgdige veje?
Laegger vi overflgdige skinner?
Bygger vi overflgdige broer?
Bygger vi byerne forkert?
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