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Prognosen sind schwierig,
besonders wenn sie die
Zukunft betreffen
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400 Tonnen Pferdemist und
76 000 Liter Pferde-Urin,
taglich allein in Downtown
Manhattan
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- : The Great Horse Manure Crisis of 1894
Source: US National Archives  https://www.businessinsider.com/5th-ave-1900-vs-1913-2011-3



Source: https://www.petpooskiddoo.com/blog/dirt-carters-to-crossing-sweepers-to-white-wings-the-original-pooper-scoopers/



Automobile als Losung des
Pferdemist-Problems

5th Avenue, Ostern 1913




VERBESSERUNG MEHR.

Allgemeine Automobil-Zeitung, Berlin 1921
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ES BEDARF KEIN
VERBESSERUNG MEHR

Allgemeine Automobil-Zeitung, Berlin 1921

ge des Autos
kommen noch!”










Why ALP.Lab?
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Society of Automotive Engineers (SAE) defined six
Automation Levels

Human Responsibility Handover Machine
No Driver
Awareness Intervention
Longitudinal or Traffic for Take Over
No Active Traéls:lerse Cuntzol
Assistance e No Driver
No Take Over
System i Take Over
Longitudinal = t Request
LO{_‘E““ dinal or and Transverse Pues
ransverse :
Guide Guide
Hands On - Hands Off Hands Off Hands Off
Eyes On : Eyes Off Mind Off Driver Off
, 1 . I ’\'l 1 '.i
Driver Assistance  Partial Automation Highly

e.g. Automatic . ted High Automation Full Automation
Emergency automate e.g. Urban Pilot Robo-Taxi

Braking/Steering e.g. Highway Pilot

Driver Only e.g. Blind Spot
Detection

A LF‘ La h https://igglobal.intel.com/ig-content-library/wp-content/uploads/sites/18/2016/08/Levels-of-AD.jpg



H -
ow to make a self-driving vehicle safé

Se\f-drivingvehic\es may have 1o drive up to 11 billion
miles (17.7 billion km) before we can have reliable
statistics on their safety to compare to human drivers

And this is where things get complicated. There’s plenty of data for us to judge
the safety (or lack thereof) of vehicles driven by humans, yet there’s very little

that exists for autonomous vehicles, and much of what does exist is not

qvailable to the public or to regulators. Researchers at the RAND Corporation

estimate that self-driving vehicles may have to drive up to 11 billion miles (17.7
to compare to

billion km) before we can have reliable statistics on their safety

human drivers, which means 11 billion miles for each autonomous—driving
system. Not only will that take a long time, but we’ll also have to rely on private
companies for the data when they have a financial interest in making sure

those statistics portray their systemsina positive light.

https://medium.com/@parismarx/are—self—driving-cars—really—safer-than—human—drivers-56a72bde2f41
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Source: Rand Corporation


https://www.docdroid.net/Y7TWsgr/driving-to-safety-how-many-miles-of-driving-would-it-take-to-demonstrate-autonomous-vehicle-reliability.pdf

Testing, Testing, Testing ... Real and Synthetic/Virtual Testing
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Cloud-based Automated Driving Testing infrastructure

Synthetic and
Virtual Testing

Model/So
in-the-L6op

Real World Physical
Driving and
Testing

v' Model/Software/Hardware in the Loop

Bring in scenarios from road tests into virtual
environment to test SW and HW functions

Driving Simulator
Test the Human-Machine Interface (HMI) for ADAS/AD
specific situations, e.g. hand-over from vehicle to driver

Vehicle in the Loop
Automated system evaluation of a complete vehicle in a
reproducible environment on a test bed

Proving Ground Tests
Individual desired scenarios and manoeuvres,
e.g. EuroNCAP Tests

Public Road Tests

Test in regional specific real-world scenarios

ALP.Lab Data and Cloud Services

Data processing and management, analysing and
reporting and simulation environment

ALP LED Austrian LV Proving Region for Automated Driving



Testing on Proving Grounds

UFD-75

Arrow Ramp

LIFC-50

Marrow Ram

Pedestrian Arm

Quelle: 4aSystems Quelle: DSD



Lenk- und Pedalroboter fiir Proving Grounds und Test-Beds




ALP. Lab Cloud Supported Data Fusion ) AISIFIilNAIG

Traffic Surveillance
and Control

@ Incident Management
@ Traffic Information

@ Road Works Information

@ Weather Information L
©Conmctadmm _—

-. . 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,
A Radar sensors, Traffic signs (Datex Il), Weather Data, C-ITS G5 service, ...

AXLPLab BB




Sl -

Vehicle u

3=

Vehicle under

28 Data Source:
' ALP.Lab: Data & Service Cloud
£ W ASFINAG: Radar
s Joanneum Research: HD Map
Virtual Vehicle: Test Vehicle
and Sensor Fusion
s




Data Source:
ALP.Lab: Data & Service Cloud
ASFINAG: Radar and Sensor

Fusion
Joanneum Research: HD Map
Virtual Vehicle: Test Vehicle

and Sensor Fusion




Ground Truth -
What happened here?

A real world maneuver on the highway

Lane Change within less 7m

Captured by 360° radar sensor 24x7

Data Source:
ALP.Lab: Data & Service Cloud
ASFINAG: Radar and Sensor
Fusion

Joanneum Research: HD Map
Virtual Vehicle: Test Vehicle
and Sensor Fusion

No radar detectable obstacles
What if?







ALP.Lab Cloud Services — Digital Twin
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Data Logging Anonymization
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Audi A8

Vernetzung der Sensoren und Kameras
Topology of the sensors and cameras Mid-Range-Radar
arnr Frontkarmera Lateway hinten rechts

Mid range radar raar right

Front camera

Lensor fdr Fahrerverfligbarkeit
Sensar for driver availability
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Left / right side hinten
Rear 360"

0 enwironment camera
= e ronment camera
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front right
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Sy front ultra sanic sendors zentrales
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Mid-Range-Fadar vorme links Lentral driver assistance controller
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https://www.motorauthority.com/news/1111528 heres-how-the-2019-audi-a8-will-become-the-first-level-3-self-driving-car
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Automatisiertes Fahren vs. Autonomes Fahren

= Unterschiede Europa und Amerika
= Zielmarkte und Geschaftsmodelle
= Gewinner und Verlierer?

AXLPLab



Land Rover has developed an all- new battery-electric platform -
that looks to set a new standard in safety, design and capability. We're sure Waymo riders
will enjoy the safe, premium and delightful experience that the self-driving I-PACE will provide.”

John Krafcik, Waymo Chief Executive Officer, May 2018
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yShared Mobility“ and Mobility on Demand

e ﬁ.‘::‘i."““.‘;"ﬁﬂﬁﬁ:;‘.;:ﬂ; andscape A MAOHS Maas is not considered in the prevailing legal framework A MAGNA
ool :‘.‘lﬂﬂ Wi, S Q
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+ legal foundation: “Kraftfahrliniengesetz" « legal foundation: ,,Gelegenheitsverkehrs-Gesetz"
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Danke flir lhre
Aufmerksambkeit!

Kontakt:

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

Gerhard.Greiner@alp-lab.at
Mobile: +43 664 3769488

Austrian Light Vehicle ALPLab Gmbh
Proving Region for Inffeldgasse 25f/5
Automated Driving 8010 Graz | Austria
"= Federal M inistry 'i F_FE_

Republic of Austria
Transport, Innovation
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The Jﬂ}' 'E:lf Tec h by Mitrozoc & Snoggy

The Internet of ransomware things... 30 BUCKS IN
@ BITCOIN, OR NEXT
TIME I SMELL
ON STRIKE SMOKE, I MGHT
HUNGRY? UNTIL YOU dHeR Ll el
PAY UP AND SEND MONEY 20 BUCKS F
T ooont | [\ nackers. j—{ N MY PAYEAL YOU LEAVE, 1L | /MY ALARM
i [
; y COST YOU 100 SYSTEM IS
OR I’LL ONLY || (BURNING THE EUCE,,;[E TO GET GOING TO GO
BREW TOAST IF YOU BACK INTO THE OFF RANDOMLY
i DECAF! DONT GET HOUSE, UNLESS THROUGHOUT
| ME SOME YOU GIVE ME THE NIGHT,
| DOUGH! UNLESS YOuU
. 3

EXCUSE US
WHILE WE
FARTICIPATE
IN A DDOS [
| ATTACK.

I'M TURNING
OFF THE
HEAT UNTIL
YOU WARM UP
MY BANK
ACCOUNT!

HACKER #1000
OR ['LL REVERSE
MY MOTOR AND
BLOW DIRT ALL
OVER THIS
PLACE!

ILL START
YOUR CAR, BUT
ONLY TO TAKE
YOU TO YOUR
BANK TO MAKE
A TRANSFER.

SEMND ME 425 OR

IF YOU DON'T I‘LL TELL EVERYONE
SEMND US CASH, ON YOUR SOCIAL
YOUR REPUTATION NETWORK THAT YOU

WILL BE IN THE
TRASH.

WERE STUPID ENOUGH
TO BUY AN INTERMET-
CONNECTED BROOM/

= [

= O e e

L0 A e bl fafe W 0N
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http://www.geekculture.com/joyoftech/joyarchives/2340.html
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Danke fur lhre
Aufmerksamkeit

gerhard.greiner
@alp-lab.at

| THINK MY NEST SMOKE
ALARM IS GOING OFF.
GOOGLE ADWORDS JUST
PITCHED ME A FIRE
EXTINGUISHER AND AN OFFER
FORTEMPORARY HOUSING.

TOM
FISH

BURNE

® marketoonist.com
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