Ko-HAF

KOOPERATIVES
HOCHAUTOMATISIERTES FAHREN .




HHHHHHHHHHHHHHHHHHHHHHHHH

Ko-HAF — Safety by Cooperation

Dr. Andree Hohm, Project Coordinator Ko-HAF, *
Continental Teves AG & Co.oHG 7w

al ul
eeeeeeeeeeeeeeeeeeeeee




Individual Mobility? i<|:|-HI=|F'
An Enormous Success Model! TS e B B

1900
9.500

Vehicles

Carl Benz
Motorwagen
1886
I

= 2018
1.270.878.000

Vehicles

September 19th & 20th, 2018 Ko-HAF — Safety by Cooperation 3



Individual Mobility? i(ﬂ'i'":"'-"
Successful Model in Danger? S s e ™ &

Environ- ' Boredom
ment
Driving _

pleasure Y
. Loss

of time

Stress Accidents

. Freedom

Privacy

September 19th & 20th, 2018 Ko-HAF — Safety by Cooperation 4



Individual Mobility? kn_i_":"_._.
Successful Model in Danger? S s e ™ &

Storyteing

Gold (ysp,
125461 g

EURysp
» 1,0
ahriic 901 40,09, = Borseny g,

durch
Uftverschy, < Ing
Mtzung kationer

o lCh 13 Febrya, 2016
- e 016
e " ptlonen durch ’

We\twe 1

Jahr SPIEGEL ONLINE spieseLm

entiicht O

el teilep

Q Em

Verdf!

== Ment | Politk Meinung Wirtschaft Panorama Sport Kultur Netzwelt Wissenschaft mehrv

GESUNDHEIT Schiagzellen | DAX11.959,63 | TV-Programm | Abo

WHO-Bericht

Verkehrsunfélle sind die groBte Gefahr fiir Jugendliche E')'Z Veroangene,
ZeMmber m,
Etwa 1,3 Milli Kinder und i im Alter von 10 bis 19 Jahren sterben pro Jahr. Die ek’"g Meh, :i:tz
i

Weltgesundheitsorganisation fasst die groRten Gefahren in einem Report zusammen und mahnt, mehr fiir
den Schutz der Heranwachsenden zu tun.

September 19th & 20th, 2018 Ko-HAF — Safety by Cooperation 5



Automated Driving i(l:l'i'll:lF"
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Automated Drivin : :
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Two Ways to Success! S e e ™
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KO-HAF .K i n
. o-HAF
Underlying data e e ™

Project duration 06/2015-11/2018

Specification and concept phase —05/2016

Development / implementation of the
interaction between the safety server —05/2017
(back-end) and the vehicle (front-end)

Implementation of the Ko-HAF function for Supported by:

: —02/2018
normal and emergency operation .
Federal Ministry

Trial phase —11/2018 g;g%’;ﬂmﬁgy
Overall volume 36.3 M€
Funds from the German Ministry for Economic 16.9 M€ ‘ B
Affairs and Energy (BMWi) T e Commar, Bty
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Ko-HAF
Most efficient partners
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Ko-HAF
What have we set ourselves? oo W WA

Ko-HAF aims at the highly automated driving of the second
generation, this means

= Turn away from the task of driving
Ko-HAF contribution: You can use your time in the car at will!

= At speeds of up to 130 km/h
Ko-HAF contribution: You drive relaxed and safe on highways!

= Availability in extraordinary situations and in complex highway scenarios
Ko-HAF contribution: You do not have to take over yourself all the time!
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Highly Automation in Ko-HAF
Big Challenges

Sensor technology and environment modelling

It suddenly becomes necessary that the driver takes
over (e.g. road marking ends, very complex course of the
road at construction sites, ...)

At 130 km/h and a 10 seconds advance warning, a
situation at a distance of over 350 m must be perceived
in order to warn the driver in time that he will have to
take over.

On-board environment sensors that will be available in
the foreseeable future do not provide this capacity!

HOCHAUTOMATISIERTES FAHREN

Signal quality
Behavior of sensors

of other Type of

/ surrounding

Weather Sensor Error

How can the car detect critical situations
safely and in time?
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Highly Automation in Ko-HAF - - .
Big Challenges S s e ™ &

AR INARN Validating and securing
853-18p 2 = * How do we test highly automated driving?

= Securing expenses increase with increasing
system complexity. Automated vehicles are
very complex!

= How do we get a representative overview of
possible hazardous situations (field tests,
extended accident analyses)?

= How do we test technologies at their limits?

How do we ensure that the automated vehicle operates
safely in all situations and "passes the driving test"?
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Highly Automation in Ko-HAF - : .
. n-
Big Challenges K ‘‘‘‘‘‘ H n"F

Human

= What is the driver’s role?

= |ntegration and Validation of
non driving related activities

= Concept and design of
transitions

How can man and machine share driving
harmoniously and clearly?
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High Automation in Ko-HAF
Benefits of Swa rr&KnowIedg
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Ko-HAF

Our Project Structure
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AP4
Function development
for normal and

emergency operation
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=, AP5
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Ko-HAF Workpackage 1 kn_i_":"_._.

The Safety Server
~
W koHRF ‘.
AP1
e - Detection & representation of the

“ZensS environmentin the safety server

= |ncrease of the anticipation exceeding the range of sensors existing today by collective
perception

= The prototypical back-end service Safety Server combines the heterogenous landscape of the
test cars.

= Cars and external data sources provide more up-to-date data than ever before

= Precise maps thus become up-to-date maps
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Ko-HAF Workpackage 2 kﬂ'i'":"'-

Interface to the Car corrves W WE
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Ko-HAF
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W E AP2
-~ = Localisation and static
v N i
amsY> environment model

= Transmission of environment data to a central back-end
= High-precision localisation with a robust availability
= Fusion of the sensor-based environment model with back-end data
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Ko-HAF Workpackage 3 K : -
J° o-HAF
Man uses Function in the Car o L LY

AP3
Cooperative driving
and controllable automation

= Specifications of the test scenarios and aspects of the man-machine interaction
= Modelling the driver availability and vigilance

= |nvestigation of automation effects

® Transition concepts optimised for HAD

= Recommendations for methods and interaction concepts
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Ko-HAF Workpackage 4 K : -
o-HAF
The computer that controls the car T BLH
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. AP4
Function development for

za normal and emergency operation

= Environment modelling and situation analysis

= Development of highly automated driving functions
= Anticipatory reaction to danger points

= Transition into a minimal risk state
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Ko-HAF Workpackage 5 g
The Functions are tested KanF

I(I:I HI:IF

‘ —v/ Valldatlon and Test

= Test methods for testing automated driving functions
= Setup of virtual trial test environment (HW/SW)

= Setup of test tools for reality trials

= Trial testing new highly automated driving functions
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Conclusion / Expected innovations KI:IHF'F
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= Collective perception by means of a communication among the vehicles and
the safety server (back-end)
- extended perception of the environment

= Collection of data in the vehicle including auto-localisation and interaction with
the safety server

= Gapless transition between normal operation and active safety functions and
between different automation levels

= Transfer into the safe state (emergency operation), e.g. in case of a driver
blackout (no reaction to the take-over command)

= Experimental joint trial testing of the HAD functions on highways in mixed
public traffic

= Development of test and evaluation methods for highly automated systems
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Ko-HAF Experience the Results
In Cars and in Discussions
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Stay in Contact
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Project coordination

= Dr. Andree Hohm

= Continental Teves AG & Co. oHG Frankfurt
= koordinator@ko-haf.de
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Thank you
for your attention!

Gefordert durch:

The contents of this presentation (including but not limited to texts, images, photos, logos, etc.) and the

L ] [
presentation itself are protected by intellectual property rights. They were created by the project consortium und Energie
Ko-HAF and/or licenced by the project consortium. Any disclosure, modification, publication, translation,
multiplication of the presentation and/or its contents is only permitted with a prior written authorisation by the e e Doy
consortium.

© Copyright Project Ko-HAF, 2018, Contact: projektbuero@ko-haf.de
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