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The PEGASUS Project - Key Figures

42 Months Duration January 1,2016 - June 30, 2019

17 Partners -

12 Subcontracts =

ProjectVolume .

Personnel Deployment
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OEM: Audi, BMW, Daimler, Opel, Volkswagen

Tier 1: Automotive Distance Control, Bosch, Continental Teves
Test Lab: TUV SUD

SME: fka, IMAR, IPG, QTronic, TraceTronic, VIRES

Scientific institutes: DLR, TU Darmstadt

i.a.IFR, ika, OFFIS

approx.34,5Mio. EUR
Funding: 16,3 Mio. EUR

approx.1.791 man-months or 149 man-years

Supported by:

% Federal Ministry
for Economic Affairs
and Energy

PEGASUS

on the basis of a decision
by the German Bundestag

European
Commission
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Central Research Questions of the Project

What level of performanceis expected of an automatedvehicle?

How can we verify thatit achievesthe desired performance consistently?

= What human
capacity does the
application require?

= \What about technical
capacity?

» |sitsufficiently
accepted?

= Which criteria and
measures can be
deducted from it?
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* Howcan complete-

Scenario Analysis & Implementation Testi Reflection of Results
Quality Measures Process esting & Embedding

Which tools,
methods and
processes are
necessary?

» |stheconcept
ness of relevant test sustainable?

runs be ensured?
= Howdoesthe

What do the criteria process of

and measures for embedding work?
these test runs look

like?

What can be tested
inlabsorin
simulation? What
must be tested on
test grounds. What
must be tested on
the road?
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SP 3 Testing
goo00077

= Detailing and completion of test scenarios, including technical = Compilation of a test catalog and requirements
quality measures as well as approval criteria for lab, testing ground and field coverage

= Construction andfilling of test specification database ‘ = Construction of reference elements for practical

testing and demonstration of functions
= Establishment and verification of testing methods,

interfaces, tools in the lab, on testing grounds and in real = Testingin the lab, ontesting grounds and on the
traffic street

= Development and coordination of industrywide established
models, tools and interfaces for the simulation Supported by

Federal Mini:
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b bk European ”

PEGAS U S Commission
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Challenges on Validation Methodology for CAD

Methods DRIVER VEHICLE ENVIRONMENT
}Challenges for Automated Driving

REAL = No accepted evaluation framework
0 for ADAS is available balancing
effectiveness, controllability and

Field Operational
Test

]

. z acceptance (<Level 3).
Controlled Field w
m = No evaluation methodology available
forautomated driving (>Level 3).
Dynamic Driving 2 z
Simulator 'nl = y _ N
m = Safety impact of automated driving of
higher automation levels is difficult to
. . S determine, no measurements possible.
Simulation l“l

’ = Oftenuser related issues are the limit
of automated functions (e.g. take over,

mixed mode).

Database of Relevant
Traffic Situations
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Database Approach to Develop and Validate CAD

Database of

Relevant Traffic R )
- Situations ) _ Recording of
- > 2 situations & criteria
. . - L~
Motlvatlon - ) W R4
P Extractlons o
P criteria
E1l
e . A A A
/ ‘ generation of new accident
/ A constellations re-constructio
\

Idea

Test levels e Recording into
the DB

Extracting from
the DB
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Database and Database Processing Chain

Requirement definitionand filtering criteria

Use case definition

.

Definition of
functional scope of
HAD

Definition of
scenirio filter

O)unnnsnnnnnnnnnnnnnnnnnn,

by data owner

Generation of
common
environment and
traffic description

+ Format checks
 Indexing

« Assignment of
access rights

Harmonization of
signal names
Transformation in

common data

Scenario variable
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Data transformation

Calculation of

B scenario affiliation
Generation of

deduced signal )
» Calculation of

affiliation
likelihoods of
situations to a
specific scenario
oL
el SC
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- Raw data
enrichment with
deduced signals

(=

Likelihood

Deduced signak

Raw data

Scenario
characterization

 Cut to scenario
snippets of
likelihoods >95%
Calculation of
indicators for the
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Likelihood

Data processing chain

Scenario searching
and clustering

= Scenario clustering
* Combined scenarios

with frequencies oy
« User specific retrace -
on single scenarios LOglcaI
scenario

Parameter
space

min TTCs) _Szenaii

Test specification E /\
deduction = (opan

H Sy
Select scenarios : Test
based on functional E . .
scope : |specifications
Add information on E
- Expo Parameter
 Severity
« Controllah Space
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Post processing of
individual scenarios

e.g. forindividual case
assessment, function

| Data processing chain |

development, etc.
| External data

low
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Data volumereduction
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Database User Interface
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Summary

Testing and validation of automated vehicles requires new methods and
tools for an efficient safeguarding process.

Core element of the circuit process is a database and a data processing
chain for the relevant scenarios, which is currently established in the
German PEGASUS project.

Available and known methods and tools can be utilized in the overall circuit
process and therefore increase effectiveness.

The data processing chain needs to be able to process different data
sources and heterogeneous data quality in order to provide common test
specifications.

The presented database concept allows an efficient processing of high data
volumes by means of a flexible tool chain.
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Thank youl!

Contact:

fka Forschungsgesellschaft Kraftfahrwesen mbH Aachen
Adrian Zlocki

zlocki@fka.de

+49 241 80 25616

www.pegasusprojekt.de
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