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AUTOMOTIVE MEGATRENDS

‘“ “n ICCA

Emission reduction Autonomous driving Digital revolution

- Electrification: EV, 48V - Car as office/living room - Prototype free develop.
- Car ban in cities - Accident free driving - IoT, Big data

- CO2 neutral mobility in - Connectivity - Deep learning

2050 - New business models - Digital solutions

41 Mio. EVs sold in 2040 - 221 Bn US$ in 2020
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5 LEVELS OF AUTONOMOUS DRIVING

Unmanned driving

Level 5 —202x
Highway pilot
Level 4 - 2021

Traffic jam pilot

Level 3 -2017
LKA, ACC
Level 1-2
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6 LEVELS OF AUTOMATED DRIVING FEATURES (SAE)
MOTIVATION AND INTRODUCTION SCENARIOS

) Level 5 — Full Automation
all-time autonomous driving at situations, 202X
no driver required

<
)

8 in case of driver fallback

>
(O]
Level 4 - High Automation S
handles anytime all situations in £ 2021 Highly Automated/
the defined use cases O Autonomous Driving
= e
Level 3 - Conditional Automation ) =
limited self driving, sufficient time margin "é 2017
@)
(@)

513/126
[pprii]
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AUDI INTRODUCES FIRST LEVEL 3 SYSTEM
UP TO 60KM/H

Assist

"—7-.
—3

—slashgear.com/audi

Quelle: Audi
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NISSAN LEVEL 3 IN TOKY

Peter Schoeggl | | 27.03.2017 | 9



AUTONOMOUS DRIVING:
WHAT, WHEN, WHY ? - CONTENT

= Automotive megatrends
= The 5 levels of ADAS and AD
= Status 11/2017
m) = ADAS/AD from different views
= Challenges, solutions
= Q&A, discussion

Peter Schoeggl | | 27.03.2017 | 10



CUSTOMER VIEW

Car-to-X-Communication
PRE-SAFE" PLUS

Q . Remote
/\

Parking Pilot

Beltbag

Active Blind Spot Assist
PRE-SAFE®
Impulse Side

Intelligent Drive

Level ATTENTION ASSIST

FBS mobile
PRE-SAFE® Sound

Active Lane Keepingissist

= sivie'Steering Assist_

Car as office, living room Increased safety&comfort

Fear of Airplanes versus Fear of Autonomous Vehicles

W Trust
& Trust Autonomous
Airplanes Vehicles
& Do not trust & Do not trust
Airplanes Autonomous
Vehicles

Source: cloudfront.net



WHAT WOULD YOU DO WITH THE NEW TIME ?

You Will Spend More Time Doing the
Things You Love, Not Driving

What Americans Say They
Intend to Do in their

._‘ .
Autonomous Cars b Source: slideshare.net
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SAFETY

Positive view

95% of all accidents are caused by the driver
-> AD could reduce accidents by 95%

Hauptunfallursachen bei Verkehrsunfallen mit Personenschaden 2015

Unachtsamkeit/Ablenkung
Vorrangverletzung; Rotlichtmi htung

Nichtangepasste Geschwindigkeit

mangelhafter Sicherheitsabstand

Alkohol; Drogen; Medikamente

Uberholen

Missachtung von Geboten und Verboten
Fehlverhalten von FuBgangern

Hindernisse auf der Fahrbahn

Ubermiidung

Technischer Defekt; mangelnde Ladungssicherung

Herz-/Kreislaufversagen
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g |

4000 6000 8000 10000 12000 . 14000 .
Quelle : Statistik Austria
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SAFETY

Positive view

95% of all accidents are caused by the driver
-> AD could reduce accidents by 95%

Hauptunfallursachen bei Verkehrsunfallen mit Personenschaden 2015

Verrangverletzung; Rotlichtmissachtung { J
Nichtangepasste Geschwindigkeit —
mangelhafter Sicherheitsabstand —_—
Alkohol-Drogen;-Medikamente [

Uberholen [

Missachtung von-Geboten-und-Verboten I—‘

Fehlverhalten von FuBgéngern i':’
Hindernisse auf der Fahrbahn (:
Ubermiidung | )

Technischer Defekt; mangelnde Ladungssicherung ? \
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SAFETY

Positive view Critical view
95% of all accidents are caused by the driver Many accidents will be caused by the AD system
-> AD could reduce accidents by 95% -> Reduction rate not yet proven

Hauptunfallursachen bei Verkehrsunféllen mit Personenschaden 2015
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ADAS/AD - THE CHALLENGE SAFETY

2015 - human driving AD drives x times better than humans
10x 100x 1.000x  10.000x

Road safety — the vital statistics

people die each year as 130.000 13.000 1.300 130 d|e/year

a result of road traffic accidents

TF N \/
50 million eopcare e _Cj%rﬁ.t 5 Mio.  500.000 50.000 5.000 injured/

globally as a result of road traffic accidents
year

90%+ of accidents are caused

by human error.

uuuuuu : United Nations Graphic: Allianz Global Corporate & Specialty

-> How much better must autonomous driving be ?
-> How many AD caused accidents are acceptable?
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ADAS/AD CHALLENGES

Functional safety Customer expectations Development time
Testing, validation

- Increased road safety - OEM brand feeling - 100 Mio. km and
- No failures, bugs - High quality, safety & security 55.000 years with
- No accidents - Perceived safety standard validation

- Hacker resistancy - Fun to be driven methods for level 4
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PRINCIPAL STRUCTURE

Sensors
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4

1 Y .
miikad” ‘*rMA-
4 l

What an autonomous vehicle does not "see",
it is likely to drive into

Anything a driver would do
needs to be controlled electronically

Autonomous Vehicle "Brain"

Deciding which course of action is right
depending on the situation

Backend

DS MET - Namp AN FRT. P R
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Data provisioning and collection
as well as operator commands
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EVALUATION OF PERCEIVED SAFETY

Sneer assist

Highway Assist Quality: Sub-criteria Range

=

P S R T
—

AVLORIVE Rating
Follow constant speed
Follow acceleration
Follow decelaration
Follow vehicle stop
Follow arive away
TOF free lane cut-in
TOF switch cutin

TOF free lane cut-out
TOF switch cut-out
EGO fres [ane cut-out
EGO switch cut-in-out
EGO free lane cutin
TOF approach

TOF cutthrough
Follow time gap switch
Froe lane constant
speed

Frex lane targel speed
sviltch

Automated events detection

Highway Assist Perceived Safety I
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Vehicle Speed [km/h]

Perceived safety assessment




THE CHALLENGE TESTING AND VALIDATION

2015 - people drive AD drives n times better
e 10x 100x 1000x 10.000x
Alialiics pegpledieeachyearas 130.000 13.000 1.300 130 died people
a result of road traffic accidents
(
° . \ . . .

50 ml||I0n eople are injure (9%/ . . . .
globallyasaresultofrzadptlrafficacjcideits — &—a > Mio >00.000 50.000 >-000 |n_]Ured

Human drivers drive very safe, statistically 1 died person per 12 Mio. km in Germany
Necessary AD testing 120 Mio. 1,2 Bio. 12 Bio. 120 Bio.km
Testing duration: 100 cars, 1*10°km/car/year: 12 120 1.200 12.000 years

-> New solutions required !
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VIRTUAL VALIDATION OF
AUTONOMOUS DRIVING

. Road tesfing Road or lab validation

Vehicle Speed [kph]

ane Curvature [1/100km]

aE—1 — — T — ——,
=i.- Lab flee_trvalldatlon_j

Virtual validated testing:
2017: 7,5 Mio.km/week
2018: 50 Mio.km/week
2019: 100 Mio. km/week

USP: Fully automated validation of virtual scenarios based on unique




OTHER AD CHALLENGES

Level 3 Level 4 Level 5

Development
1. SW and hardware development

- New procedures, e.g. agile development, Scram

- New methods: Self learning, machine learning, N.N., C2C learning
2. Testing

- New procedures, e.g. agile development, Scram
3. Validation - 1 Bio. Km

- Virtual validation

Insurance: Who is responsible for SW errors

Legisations: What is allowed where and when
Customer acceptance: Increase public attentation
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AVL %

CONCLUSION

« ADAS&AD will come: Level 3 in 2018, Level 4 21, level 5 202x
« Main reasons are safety, comfort, profit
« Many people have still a lot of fear
- Still several development challenges:
- Object detection, functional safety, validation time
* New development and optimization methods will come up
- The new solutions will also be applied to other areas

Thank you for your attention



