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ALP.Lab - Austrian Light vehicle Proving Region for Automated Driving

Wie kann ALP.Lab unterstiitzen?

* Innovations-Labor fiir sicheres Testen von
automatisierten Mobilitatsanwendungen
« Offentliche StraRen (Autobahn, Stadt und Land)
* Geschlossene Teststrecken und Testgeldande
* Fahrzeuge, Equipment, Soft- u. Hardware, ...

e ALP.Lab Cloud Daten Services

* Verarbeitung und Bereitstellen von Daten fiir reales
und virtuelles Testen
* Trainingsdaten fiir Simulation, Al, Machine Learning

* Sensor Datenerfassung und Traffic Monitoring

* Mobile HiL Plattform SPIDER

« ,Autobahn als Sensor” und ,Real Traffic Monitoring”
fr urbane und landliche Mobilitdts-Szenarien sowie
deren Verifikation und Validierung

* ECO System Plattform flir die Bereitstellung von
Daten und Anwendungen fir Simulation und Al
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More than 400 km public road digitized, available as Ultra HD map for simulation,
23 km highway equipped with sensors, detectors and C-ITS road-side units.
Trilateral cross border cooperation with Hungary and Slovenia
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Prognosen sind schwierig,
besonders wenn sie die
Zukunft betreffen

Zugeschrieben u.a.
Karl Valentin
Mark Twain
Winston Churchill
Niels Bohr

Kurt Tucholsky

-

' https://de.wikipedia.org/wiki/Mark_Twain#/media/File:MarkTwain.LOC.jpg

General Motors
Vision fur 1976
anno 1956
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From 1956: A future vision of driverless cars httpS://WWW-yO utube.co m/Watch?v=F2i RDYnzwtk
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From 1956: A future vision of driverless cars https://www.youtube.com/watch?v=F2iRDYnzwtk
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/wickau, 1991
Das Ende einer Autogeneration

Quelle: https://youtu.be/uwdEWLOFh2M

10

Persdnliches Handout: Die Nutzung der
Folien ist ausschlieBlich fir personliche
Zwecke gestattet. 5



Kontakt: gerhard.greiner@alp-lab.at

22.6.2022

Pkw-Weltmarkt

in Mio Fahrzeugen

2022
Ukraine
Corong in China
Halbleiter

DOt CAR, 4Rl

ALPLab
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Quelle: Prof.Dr.F.Dudenhéffer, CAR-Center Automotive Research, Duisburg

Der Trend zum Auto?
Niedrige Pkw-Dichte fiir 88% der Weltbevolkerung
Car Density Inhahitants
Russiand 332 144
Ukraime 173
Ruminien 3130 20
Afrika 31 1.097
Argentinien 303 44
Brasilien 203 208
Kolumbien 106 49
Mexiko 253 125
China 102 1.385 I
Car Density Inhabitants 1 23 00 as%
- ndien 2 1.300 of World

EU-1 545 ] - s e o F Papulatlﬂﬂ

a : It 160 ] / |

us A 812 | 364 Pakistar 14 190

lapar 90 127 Vietnan 23 q /

Triade BAE } Nicht-Triade

ALP Lab Quelle: Prof.Dr.F.Dudenhéffer, CAR-Center Automotive Research, Duisburg
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Trend weg vom Auto nicht wirklich erkennbar!

Pkw-Bestand wachst in DE

Pkw-Bestand BRD (in Mio.) Pkw-Dichte BRD (pro 1000 Einw.)
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ALP LaD Quelle: Prof.Dr.F.Dudenhéffer, CAR-Center Automotive Research, Duisburg

Virtual Vehicle — ADD (AutoDrive Demonstrator)

LiDAR
QOuster OS1 64

Camera
Mobileye C630
Sekonix 60° & 100°

RADAR
Continental ARS 408
Long Range Radar
77GHz

AD Driving Unit
RTK-GPS Novatel Pro
dSpace MicroAutoBox
NVIDIA GPU autodrive-project.eu

ALPLab
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Collision Avoidance Cross Traffic Alert
AEB, VRU Detection Blind Spot Detection
5 Rear Collision Warning

\

\ Park Assistance
Lane Keeping Surround view
Traffic Sign Recognition

ACC

Long-Range Radar @ LiDAR Camera Short/Medium-Range Radar Ultrasound

ALPLab
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&~ C @ @ https://www.aptiv.com/en/insights/article/what-is-a-software-defined vehicle

What Is a Software-Defined Vehicle?

MOBILITY INSIDER
March 19, 2020

“Software-defined vehicle” is a term that describes a vehicle whose features and
functions are primarily enabled through software, a result of the ongoing transformation
of the automobile from a product that is mainly hardware-based to a software-centric
electronic device on wheels.

Premium vehicles today can already have up to 150 million lines of software code, distributed
among as many as 100 electronic control units (ECUs) and a growing array of sensors, cameras,
radar and light detection and ranging (lidar) devices. Mass-market vehicles are not far behind.
Three powerful trends — electrification, automation and connectivity — are reshapin

customer expectations and driving manufacturers to increasingly turn to software to address
them.

ALPLab

16

Persdnliches Handout: Die Nutzung der
Folien ist ausschlieBlich fir personliche
Zwecke gestattet. 8



Kontakt: gerhard.greiner@alp-lab.at 22.6.2022

Software?

L,Software is eating the world,
in all sectors.

In the future every company will
become a software company.“

Mark Andreessen, founder of Netscape
Venture Capitalist Andreessen-Horowitz

SR AUTO IsT

JETZT VOEEKOM
ES BEDARF KEINER Q
VERBESSERUNG MEHR.

“Dle besten Tages des Autos
kommen noch!”

Herbert Diess, Volkswagen AG
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Software Ate The World, Now Al Is
Eating Software

o2

~W

- I.'-__ ‘“

Al BSBEATING

SOFTWARE )i
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Software-defined Vehicle ist
eine deutlich grolsere
Herausforderung als

Elektromobilitat
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Human

Longitudinal or
Transverse
Guide

Responsibility Handover

and Transverse
Guide

Traffic
Control
g 8  Take Over
Longitudinal
i Off .

ALPLab
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Society of Automotive Engineers (SAE) definiert 6 Automatisierungs-Levels

Machine

LEVEL3 LEVEL4 LEVELS
. Awareness ,n':;’ra::é;n
Longitudinal or for Take Over
- Transverse
No Active Cuide

No Take Over

Request

Hands Off Hands Off Hands Off
Eyes Off Mind Off Driver Off
ity Partial Automation Highl
Driver Only uﬁ::';f nd Spiot £ &g, Automatic i ¥ High Automation Full Automation
e Emargency FEntaathr e.g. Urban Pilot Robo-Taxi
Detection Braking/Steering eg. HighwayPilot

ttps:/figglobal intel.comyig-content-librarywp-content fupboads/sites/ 15,

wesentlich zur Reduktion von

ADAS (Advanced Driver
Assistance System) tragen

Unfallen bei
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Die gute Nachricht

Entwickliung der
Verkehrstoten @
1975-2020

Deutschiand W Osterreich ll Schweiz |

ALPLab
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Quelle: https://www.oeamtc.at/presse/oeamtc-zahl-der-verkehrstoten-auf-historischem-tiefststand-42384251

Aktuelle Fakten

Tabelle 1: Unfélle und Verungliickte (Verletzte oder Getdtete) 2017 bis 2021

nfille un Verdnderun
V:ru:gfii'ikfe =083 2018 13 20 2021 zo;Jz:;u In
Unfalle 37.402 36.846 35.736 30.670 32.774 +6,9
Verungliickte 47.672 46.934 45,556 38.074 41.251 +8,3
davon Verletzte 47.258 46.525 45.140 37.730 40.889 +8,4
Getitete 414 409 416 344 362 +5,2

Q: STATISTIK AUSTRIA, Statistik der Stralenverkehrsunfille.

Tabelle 2: Unfille und Verungliickte (Verletzte oder Getétete) 2021 nach Verkehrsarten

Verungliickte S;:E;r ::::; Moped M:::r_ Pkw Lkw® Sonstige I::g:
Verungliickte 2.854 9.667 3.372 3.759 19.111 1.262 1.226 41.251
davon Verletzte 2.817 9.617 3.359 3.684 18.950 1.243 1.219 40.889
Getdtete 37 50 13 75 161 19 7 362

Sattelzugfahrzeuge.

Q: STATISTIK AUSTRIA, Statistik der Strallenverkehrsunfille, — 1) inkl. Elektrofahrrad, Elektro-Scooter. — 2) inkl. Sattelkraftfahrzeuge und

ALPLab
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Verlagerung der Gefahr!

* ~1,3 Millionen Todesopfer im

StraBenverkehr pro Jahr weltweit |
(Que”e WHO) #roadsafety

* In Osterreich seit 1961 beinahe g gl
86000 TOte Im StraBenverkehr Sel‘lsl.:slkamnninﬁﬁtanainhhninaheaﬁ.om Menschen im
* Hochstwert 1972: 2.948 FRRIE——— _
Verkehrstoten e s ot i
« 2021: 344 Verkehrstote, s e 334 s
pandemiebedingt zweitniedrigster W5 5% im i
Wert; Quelle Statistik Austria ,_ B — e
i
* 51% ist der Anteil der verletzliche L | : [
. . 40 % im Phw
Verkehrsteilnehmer ! @ ,
Zahl der getdteten i
Radfahrenden seit 2011 ]
urm 10 % gestiegen. i

ALPLab
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ADAS und
Euro NCAP Testing

26
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e.g. Autonomous Emergency Braking (AEB)

ALP.Lab, Flughafen Rijeka

ALPLab

27

ALPLab
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Austria goes Euro NCAP

29
NCAP — New Car Assessment Programm (“5 Sterne” Bewertung)
S The Official Site of S
EURD NCAP The European New Car Assessment Programme EURD NCAP
LATEST SAFETY RATINGS
B .
Py - B
2031+ 4 &k k
Audi Q4 e-tron Renault Kangoo
Standard safety equpment C[[D Standard safety equipment ﬂu Standard safety equipment @
ALPLab
30
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NCAP (New Car Assessment Programme) in a nutshell
(B SAFETYUPDATE Membership
12 Members (un
(P SAFETYUPDATE Membership
é ¢ New member (3 SAFETYUPDATE Membership
%Q * Federal Ministry Rep
' Q . ;Z‘::ggg:f:;:ﬁfé 4 Affil'rated.Members since 2020
e In cnnjunctton with + Eurg N(jﬁtfﬂf&ly}: | = G;::::AP:
= Passive safety: Cap § EI{R@:‘TP neap @O
= Active safety/AD: ALF S
? Unfallforschung _*
rvarsicharer
ALPLz T @
AS=
: # DAMTC
Source: Prof Andre Seeck, carhs Safety Update 2021
AXLPLab
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Variable Lane Markings

* Markings on Demand:

* Robot-Based Application
* Removable

* No Limitations in Layout

* Allows adaptation to
different geometrical
regulations of countries

ALPLab
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Euro-NCAP: Safety Labs Austria
- T — = .o S
) @ SI_—A EURE) qcr:lCAP

SAFETY LABS AUSTRIA

New Euro NCAP Member Austria since 2022.
(Euro NCAP Accreditation in progress.)

Vehicle testing by Safety Labs Austria

* Active Safety: ALP.Lab & DSD test track

* Passive Safety: Capgemini Engineering

* Virtual Testing: TU Graz & Virtual Vehicle

(hpgmum’ i@ engineering
AlLPLab DS D
ﬂ‘!g. virtual@vehide

https://sla.at

33

I T
© Copyright 4activeSystems GmbH - 7.6.2021 M. Fritz| B. Salhab, pres_21080701_mi_bsal_ act dacveSystém-Company-FBEca "+ T ™ e = w = TR U= dq
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Mixed Reality Testen

Digitale Infrastruktur
entlang der StralSe

36
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Virtual

Test Support

A cooperation between ASFINAG and ALP.Lab to enrich vehicle data
with data collected on the infrastructure side.

* 23 km long and equipped with +100 sensors (radar, optical, etc.)
* Vebhicle trajectories can be followed over a length of 2.000m
* UHDmap of the whole road section available

Trgeed|
The! Em B
[ EED ] Graz Laflgazhéhe

Lisbach

Unterpremetiian Fal =darl
bwi Graz

" Mobilitét 2019

ICTACART Aisitrion T

ISAD - International Support Levels
for Automated Driving classification

D Pt oy T B4 Do et

10 it 7 7 i S
f 3
B weniase I Arhan s 1 -
[ TRTRES S — ( & /
PR ey — m/s
- /V:“E'
= : [[] | Level A
% m— | avel B
Level C
— | eyvel [
— | evel E
d gl
ASFINAG Sensorik entlang Autobahn A2 38
38
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ALP.Lab Data and Cloud Services

Traffic Surveiliance
and Control

Incident Management
@ Traffic Information

@ FRoad Works information

A;I —

QD ASFIiINAG

Road Side, Physical and Digital infrastructure on Highway A2/A9
360° Radar C-ITS G5 Road Side Unit in cooperation with ASFINAG, Magna, AVL, VIRTUAL VEHICLE: e.g. Cameras,
ALP Lab (Source ASFINAG) R adar sensors, Traffic signs (Datex I1), Weather Data, C-ITS G5 service, ...

39

We collect 7 Mio km real traffic data/year using
infrastructure based traffic monitoring systems:

* New method - awarded with the Tech.AD
Europe Award 2021 (Cheaper and more
sustainable than witch common car fleets)

* Training data for ADAS/AD systems from LiDAR,
radar and optical sensors

* Data available in Bird view and Ego view
perspective

» Different formats (CSV, GPX, OSl,
OpenSCENARIO, MDF, MF4 etc.)

ALPLab

40
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data for autonomous vehicles.

' | AWARD
WINNER

Vi | . . .
Dynamic data: Use case ,Training data for Al“

E o

el

“ﬁﬁ%
SR

ALPLab

; %E Click or Scan
‘.. B,

=< | TECHAD B
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Montage von Sensoren fur real Traffic Monitoring

Verkehrsbeobachtung fur Verkehrsflussoptimierung

41

We use sensor fusion
to follow objects,
generating seamless
trajectories over
hundreds of meters.

Virtual
Testing

Sensor 1
Sensor 2

ALPLab
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Traffic Monitoring
(in Zusammenarbeit mit Salzburg Research)

Virtual

Bird View

ALPLab
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First results Visualisation and data transformation.

e From Bird View to Ego View

Using algorithms, we are able to watch critical scenarios from different perspectives

Ego View

22
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Real World

Testing Mobile HiL Platform - SPIDER

We offer a unique autonomous platform for verification
and validation of sensor systems, vehicle software and
control algorithms. o T]' -

* Target vehicle imitation (max. speed: 50 km/h)
* Precise repetition of test scenarios (4-wheel-drive)
* Road legal

5. N " :
_" N i |
A

P o

= Smart Physical Demonstration and Evaluation Robot
Click or Scan

Development of tailor-made test scenarios.
* Risk assessment and test concept development
* Identification of edge cases and critical test scenarios

45

Automated Valet Parking Show-Case IAA 2021, Minchen

Unikie:

* BMW

* Ford

* Mercedes
* Cariad

* Jaguar

)

ALF‘LED ,/ideo: https://youtu.be/3IK3ZSrSRm8

46
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TORUS — , offener” Versuchstrager fur Personenmobilitat

Effizienter E-Betrieb ‘

‘ Automatisierung ‘ Drive-by-Wire Erweiterte

2\ Batterie

Fahrfunktionen ‘

Offenes
Testplattformkonzept ~ §

B Valet
) Parking

HMI fur
Sicherheitsfahrer |

HW und SW fiir
Automatisierung

Erhebung
Anwendungsfalle

Automatisierter City-Bus

Status autonomes Fahren in DE

Die Mercedes S-Klasse erstes ADAC = 2 =
Serienfahrzeug mit zugelassenem . "
Autobahn-Stau P! loten Automatisiertes Fahren mit Staupilot:
Fahrer:in darf sich anderen Aufgaben Freibindig in ders:Klasee

zuwenden

TR T
* Staupilot: Level-3-Fahren in der S8 10
Mercedes S-Klasse

* Nur auf Autobahnen und nur bis 60 km/h
erlaubt

* Fahrer darf lesen, einen Film anschauen
oder eine SMS schreiben

Quelle: https://www.adac.de/rund-ums-fahrzeug/ausstattung-technik-zubehoer/autonomes-
fahren/technik-vernetzung/autonomes-fahren-staupilot-s-klasse/

ALPLab
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Von ADAS zu AD

* Wie schnell darf/soll ein autonomes Fahrzeug fahren?

® Und welche Rolle spielt Kommunikationsinfrastruktur fir
vernetztes, cooperatives Fahren?

ALPLab
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EER amoscna ity EEOE )

. e SPEFS,

Kontakt

www.alp-lab.at
office@alp-lab.at

A L P. La D Tel.: +43 316 873 32941

Austrian Light Vehicie Proving Aegion for Automated Oriving Gel’ha rd G I’ei ner
Geschaftsfuhrer

gerhard.greiner@alp-lab.at
Mobile: +43 664 3769488

www.alp-lab.at
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