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Autonomous Driving — State of the art (?)

THEVERGE e - SCIENCE - CULTURE - CARS - REVIEWS . MORE 2 Q

TRANSPORTATION '\ MASS TRANSIT \ AUTONOMOUS CARS '\
Las Vegas is expanding its self-driving
shuttle experiment

Three stops on a 0.6-mile loop downtown

By Andrew J. Hawkins | @andyjayhawk | Nov 6, 2017, 3:40pm EST

f v

The city of Las Vegas is expanding its experiment with autonomous technology, offering
members of the public free rides on a self-driving shuttle bus making stops in the city’s

congested downtown. The shuttle will only make three stops on its 0.6-mile loop, but its
operators are calling it “the largest self-driving pilot project in the US.”

30.04.2018 — urce: www.businessinsider.d ,
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A self-driving bus in Las Vegas got in a
crash on its very first day

Rob Price, Business Insider UK
©9.11.2017,13:24
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RerNG SHUTTLE CRASHES
WNTOWN LAS VEGAS

KSNV Newa 3 Las Vegas/YouTubs

« A self-driving shuttle bus in Las Vegas got in an accident
on its very first day of operation.




Automated Driving— Fields of Action - A
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cnology Validation

Y

Mobility Concepts, Business Models

B

Social Acceptance

Welche Probleme sehen Sie Was bedeutet Autofahren in erster Linie
bei autonomen Fahrzeugen? fur s

SpaR am Fahren geht verloren

Ungeklirte Haftungsfragen bei
Unfallen
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Roadmap for the Test Area - M\
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Position Statemen Project Start
Oct 2015 Oct. 2016

Appfication Phase

Karisruhe will Fionier-Kegion werden

Baden-Wiirttemberg

M TERUM FUR VERXEY

- e T . -

PRESSESTRLLE

PRESSEMITTEILUNG

07.07.2016

A< Digitales Testfeid BW zum automatisierten Fahren wird in der Re-

glon Karisruhe angesiedelt
Minister Hermann: ng des In
formatik (FZI) wird das

in Stuttgart und L

21.03.2018




Goals for the Test Area — A\
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Testing of technologies and services for connected and automated driving in
different application areas

Strong regional integration of and scientific support by key players in the
fields of mobility, automated vehicles and ICT

Creating and simplifying access to key technologies for companies, in
particular for start-ups and SME in Baden-Wirttemberg

Connecting car and ICT industry

Well-established and competent operating company of public transport
systems

Transfer of concepts to other regions in Baden-Wurttemberg and Europe

21.03.2018 - S



Testing of Technologies and Services for —
Various Applications TESTFELD AU-TONOMES FAHREN

Automated operation of public shuttle and bus transport
Automated logistics and supplier operation
Automated special vehicles

Automated car sharing
Automated shuttle operation
Individual transport

Micro mobility

Mobility apps and services

21.03.2018
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Test Area Setup
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Test Area Autonomous Driving

Test Area Operation (operating company)

Car & Sharing

Utility Vehicles
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Demonstration Center & Knowledge Sharing
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Test Area Setup - AT
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Test Area Autonomous Driving

Monitoring Technology,

Test Area Operation (operating company) e

(WP 1)

Utility Vehicles Car & Sharing Sensors, Infrastructure (WP 2)

Vehicles, Services (WP 3)

HD:Maps (WP 4)

Network Connectivity (WP:5)

IT Backend,

Live Data and Models (e

Simulation; Tools (WP 7)

Public Transport —
Shuttle and Bus Operation
Shuttle Operation
Individual Transport
Micro Mobility

Legal Framework;,

Privacy, Security. L)

Special Vehicles, Cleaning
Automated Car Sharing
Mobility Apps and Services

Logistics and Supplier Operation

Insurance (WP 9)

Utilization; Transfer (WP.10)

-

Demonstration Center & Knowledge Sharing Public Relations (WP.11)

21.03.2018




Test Area Setup

Intelligent Environment
& Sensors

LTE-Vehicular, 5G
KA-WLAN >{

Mobile Sensing
(Traffic, Weather
condition,..)

Intelligent Traffic
Lights (RSU)

21.03.2018
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Road Side Unit

(IEEE 802.11p/ETSI ITS-G5)

Support by:
- Government

<~ - Legal body

- Certification
- Industrial Partners
- Research Institutes

IT-Backend
Simulation




Road Network - Karlsruhe Region —
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Road Network - Karlsruhe Region —
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Road Network - Karlsruhe Region —
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Road Network - Possibilities for Extensions —
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ACTUAL ACTIVITIES
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Initial Road Network - Karlsruhe —

TESTFELD AUTONOMES FAHREN

ﬂ(IT BADEN-WURTTEMBERG

KIT: Campus Ost

/] N
AS FRANKFURT

Hauptiriedhof I

Schlossgarten

ol

KIT

KIT: Campus Siid

Kaiserstrae

< KARLSRUHE- (78
% DURLACH 44 19 7,

;‘h. iegsstrabe

Riippurrer Strafe

Zoologischer
Stadtgarten

F"'"t.‘iﬂ;!raﬁe

Ettlinger Allee

A5 BASEL/STUTTGART
v

21.03.2018 15




Test Area Setup - Example - A
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2x CATSe/
CAT6 zu NO-
dx CAT5e/ CAT6 zu S Lichtmast

Alle Kabelverbincung
NW-Lichtmast {2x (Kameras)

ausgehend von

Steuerkasten Kamera, 2x RSU)

CATE zu SO-
Lichtmast
(Kameras}

2x CATSe/ CAT6 zu
SW-Lichtmast
(Kameras}

anatolia‘IPizl‘vza
&lKebaphaus i«
|
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Test Area Setup - Example
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< 1 x20 x 2 x 0,8 Kupfer

SWK - KvZ

: mit Kabelfahne im
% Schacht

~ Ethernet, LWL und
‘&g, Kupfer enden mit
Kabelfahne in KVZ

3 x Ethernet TBA
6 x Ethernet TAF
(3xCAM, 2x RSU, 1x

2 x Ethernet TEA
- 2x Ethernet TAF .




Test Area Setup — Camera Systems
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Kamera macht Aufnahmen fir die Zukunft

n die Probephase / Analyse der Verkehrssituation zu Forschungszwecken

Testfeld Autonomes Fahren* startet

Voart wurmwesresrns Rosctaktionsmitcliod
<Suserirics Kesttese

men zu analysieren

Zrste Messstation geht
in der Oststadt in Betrieb Strafe zurtck zum
Karl-Wilheim

t der ersten Kamera testen wir in
A7 utmintt mile technischen. Peiahei-
ten, wie zum Beisplel die Lichtverhalt-
nisse an der Ampol oder die Wettore
rin des For
Informatik (FZ1). In
taclt Karkuru
her Institut fr Tochno
wchiude Kurlseube — Toch

of,

wudlichen Stac

3-D-KARTEN ERSTELLEN UND VERKEMRSTEILNTHMER ursnMMcN Diese Aufgaben erledigt eine Kamers
dlie seit gestern als erste f0r das . Testfeld Autonomes Fahren* in der Durlacher Allee hangt. Foto: Sandbille

e
nik und Wirtschaft, dem Fraunhofer len, auf dem
IOSB. der Hochschule Heilbronn mit der  pus des KIT sowle
auf Autobahnstrocken bis Stuttgart und  man nicht”, morkt die Sprecherin an :
Das Originalbild werde nach der Verar- 1 Termin
rum  Testield Auto

Stadt eilbronn sowie dem Karlsruhor
erken und testet dax FZI Techno-  Heilbronn geplant
logien und Dienstleistungen, die spater Dic von den Kameras aufgenommenen  beitung geléscht, d -

rechte gewshrt. Zur Kontrolle des Sys-

cinmal automatisiortos Fuhren tm all-  Bilder werden van den Peacharn ausge
Lick wertet. Das System teilt die Verkehrs-  tem wird lediglich eine Stichprobo et di m 6. Oltot
sollen. Im September und ﬂk(nlx‘r sol- teilnohmer automatisch in Kraftfahr- apeichert, o aflldsung vorher T Uhr im Blrgerzentrum Stdwerk, Hen
len weitere Kamerns an der r zeug sowle F ein wurdde rlette-Obermillor-Stratie 10, Oberbur
cht wordon, Vn-H htet die und be wnt deren Richiung sowie Ge. Gesichu germeister Frunk Mentrup sowie Fach
pr in. Im Anschluss soll auch  schwindigkeit. ,,Man sieht zwar da lauft Toute des Kenwortiums informieren (b
die Kreuzung Ostring und e oin Mensch. aber dis erkennt den Aufbuu des Testfeldes \
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Test Area Setup — Camera System - A
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Test Area Setup — Data Processing - A
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Test Area Setup — Data Processing - A
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Test Area Setup — Data Processing - A
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HD Maps - A
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Operation Concept - A

TESTFELD AUTONOMES FAHREN
BADEN-WURTTEMBERG

neutral — sustainable — competent and experienced

: Sustainable
Operation
Development

Scientic

Operational Administrative Technical Dokumentation / Development

Organisation Organisation Processes Communication

Strategic
Development

(AP 1) (AP 2) (AP 3) (AP 4) (AP 5) (AP 6)

Karlsruher Verkehrsverbund (KVV) Scientific Partners
Steering Committee

21032018 I ..
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THANK YOU FOR YOUR ATTENTION

www.taf-bw.de

michael.frey@kit.edu
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