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On the Way to
Self Driving Vehicles

Testing ADAS/AD Functions and
Traffic Monitoring as Input for
Vitual Testing



Innovation Lab: Austria’s Test Region for Automated Driving
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DAS AUTO IST
JETZT VOLLKOMMEN:
ES BEDARF KEINER

VERBESSERUNG MEHR.

Allgemelne Automobil- Ze:tung Berhn 1921
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we want more ...
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Society of Automotive Engineers (SAE) defines 6 levels of Automization

Human Responsibility Handover Machine
LEVEL3 LEVEL4 LEVELS
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Longitudinal or Traffic for Take Over

Transverse Control

No Acti
2 e Guide

Assistance

System No Take Over

Longitudinal fakeOver

Longitudinal or and Transverse
Transverse

Request Request

Guide Guide

Hands Off Hands Off Hands Off
Eyes Off Mind Off Driver Off
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Driver Assistance  Partial Automation Highly

i High Automation Full Automation
e.g. Automatic attomated g

Driver Only €& B""‘! SHot Emergency ) ; e.g. Urban Pilot Robo-Taxi
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https://igglobal.intel.com/ig-content-library/wp-content/uploads/sites/18/20
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How to measure Safety?



NCAP — New Car Assessment Programm (“5 Star” Rating)

f,ﬁFER ¢,quER
S \% The Official Site of @ \%
EURO NCAP The European New Car Assessment Programme EURO NCAP
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Audi Q4 e-tron Renault Kangoo

Standard safety equipment Standard safety equipment Standard safety equipment
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Real World

el NCAP conform: ADAS/AD testing services




e.g. Autonomous Emergency Braking (AEB)

ALP.Lab, Flughafen Rijeka
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Steering- and Pedalrobots for ADAS/NCAP Testing on Proving Grounds
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Real World

el EuroNCAP Proving Ground in Austria?
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Ad 1) In development.
Start 2022.
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How to learn , real
traffic”?



Virtual

Test Support

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, OSI,
OpenSCENARIO, MDF, MF4 etc.)

Dynamic data: Use case ,Training data for Al“
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https://www.youtube.com/watch?v=3RAE8qOq3yQ

Virtual

e From Bird View to Ego View

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

Bird View Ego View

Autopilot On

First results Visualisation and data transformation.
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Virtual

il Dynamic data: Real traffic monitoring data

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

_Sensorl

Sensor 2

Sensor 4




Traffic Monitoring

Urban/rural lamp pose set-ups using LiDAR sensors
(incl. weather data) for real traffic object tracking:

* City roundabout in Salzburg region — Lungau;
» data available 24/7 since May 2021
+ 8 month of data already available
+ data subscription for 24/7 data stream possible

* City intersection in Styria — Feldbach;
» data available 24/7 since December 2020
+ 1 year of data already available
+ data subscription for 24/7 data stream possible

*City intersection in Styria — Graz;
» data available 24/7 since March 2020
+ 10 month of data already available
+ data subscription for 24/7 data stream possible

AXLPLab



Real World

Testing M0b||e H|L Platform = SPIDER

We offer a unique autonomous platform for verification
and validation of sensor systems, vehicle software and
control algorithms.

e Target vehicle imitation (max. speed: 50 km/h)

* Precise repetition of test scenarios (4-wheel-drive)

* Road legal
@.' R e Smart Physical Demonstration and Evaluation Robot
Click or Scan

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



https://youtu.be/4dGW7Rh6yxE

Summary

* Vehicles with sensors enable a step-by-step
improvement of Level 2+ ADAS functions up to
Level 4/5 in defined (restricted) areas
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ALLHAMING
ALP.Lab Proving Ground
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Public Road Test/
UHD, Digital Twin

CITY of GRAZ

 Roadside sensors and CCAM (Cooperative

connected Automated Mobility) support ' = @
- . ZALAZONE WY >
automated driving and are becoming an
: . e e,
integral part of the traffic infrastructure @ J—
y Graz, Austria
50
o RegUIatory and Iegal reqUirementS WI I I be 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.
d d ad ptEd over th en eXt feW yea IS a nd ena ble Trilateral cross border cooperation with Hungary and Slovenia

semi-autonomous driving
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LP.Lab

Austrian Light Vehicle Proving Region for Automated Driving

Kontakt

www.alp-lab.at

office@alp-lab.at

Tel.: +43 316 873 32941

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

www.alp-lab.at
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Traffic Monitoring ALPLED

* Urban/rural lamp pose set-ups:

e 10+ locations available in Austria, multiple locations in German cities available on request;

 The ALP.Lab TM-System is very flexible to roll out at locations of your interest according to your specific
needs

« KEM Region Lungau
(different locations)

«» City of Salzburg planned for
2022

« Graz (different locations)

« Feldbach

« Straden

« Highway set-ups (free field, toll
. station, tunnel (2022))

« 2 locations planned for end
- of2021

« Klagenfurt (different locations)
planned for 2022

07. Dec 2021



