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PEAK SOLUTION

openMDMP® as base for the test data management for validation and
homologation of autonomous driving functions

AGENDA

Motivation

OpenMDME® as base for ADAS / AD test data
management

Glimps on a possible solution

Next steps
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Peak Solution — About us PEAK SOLUTION

Peak Solution — Your partner for comprehensive test field management

Test management Measurement data Test management
* Resource management ma nagement Peak Solution enables you to transparently plan and control all
* Test order management + Data ingestion your test activities and resources in your automotive test labs

* Task management
* Test planning

* Data retrieval globally.
* Data exchange

ﬂ Measurement data management

- : Peak Solution offers you an open, flexibly adaptable platform that
- : enables you to save test data from different sources in a

u standardized (ASAM ODS) way and to search, document and

evaluate it locally and globally

Data analytics

* Management of analysis scripts

* Conduction of evaluation
* Test coverage execute server based analysis scripts in your ODS or ODS Big data

ASAM ODS environment.

Data analytics

Peak Solution offers you the right platform to manage and
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Motivation

Test data driven development of ADAS / AD functions

Data collection & Enrichment

Train Al
Sglect & R 1 ‘
enrich data

I Validate R

Record
data

Ingest &
store data

Data management

Data center, Cloud

Raw data — Enriched data — Scenarios- Simulation and
test data — Workflows

I Replay
data
Test -— Simulate | — ] Integrate — 1 ‘ -—
drive system
Simulate
(HIL)

System integration & Testing
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Machine learning & SW development

Develop
algo F(x)

Integrate
t  —

software
Simulate
(SIL)

AD
SW stack

Continuous
Integration/
Continuous

deployment
Integrate

HW/SW sub | Cmm— Simulate
systems
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PEAK SOLUTION

Motivation

Test Data Management as Base for Release and Homologation

Not one standard set of approval tests but
audit of test strategy

Due to rising complexity of the driving functions it is no longer
possible to select a ,,representative” set of tests for approval but
the overall test strategy needs to be verified in the argumentation

for safety.

Interactive verification requires dynamic
inside into test results

During the verification of the argumentation of safety interactively
the test strategy is validated. Therefore type approvers might
raise requests for additional material to approve the test strategy.

Need for common standard enhance the
verification of testing strategies

The standard of communication between type approver and
function provider is moved from a testing standard to a standard

of test data management.
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OpenMD ; st data management
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OpenMDME® as base for ADAS / AD test data management

PEAK SOLUTION

Why ASAM plans to establish an ASAM ODS — ADAS / AD substandard

CLASS ADAS/AD DOMAIN MODEL

Road network Road surface ‘

T T
1 1

o 0
Requirement 1 ﬂi'*{ Test case }“C--'—ﬂi Scenario 0.
0. L=|
1

i
‘ QDD 1 ‘ Test suite }6
J
Maonfunctional/commaon requirements —|
0 0
w\l’—19{ Test specification '7 Unit under test
%

Sensordata

Test log
Image stream Test equipment

Vehicle under test
Device under test

Test banch
Sensor

Coordinates &

Bus data <

Test sequence

Coverage data &

@ ASAM
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existing, mature, and widespread standard for the management
of a variety of data

enough structure and flexibility to adapt to different ADAS/AD-
specific data storage requirements

Standardized API for different tools in simulation to find and
download scenarios, test cases, and recorded data

Standardized usage and exchange of ADAS/AD test data
throughout the industry

Providing packages for homologation

Possible creation of a comprehensive repository as a foundation
for the data-driven development of ADAS/AD functions



OpenMDMP® as base for ADAS / AD test data management PEAK SOLUTION

Open MDM - DATA REPOSITORY for SCENARIO BASED TESTING

Management of scenarios TEST
DATA ~ DESCRIPTION
REPOSITORY _4

Meta Data i - ; 18 / Operating Domain
Management of test cases Temptates O * Scenarios 4 pr \DriVing Scenario
Data Asmgnment ffil§ DEvice Under Test.
- \ t - 1 ] -y = , - S

Management of test executions

Management of recorded data

‘Q

Provide data to partners and type approver H =T STORAGE

RAW DATA

Access of data via REST API EXECUTION
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Glimps on a solution PEAK SOLUTION

openMDM® — Management of scenarios

openMDM5 Web  Adminis

Navigator Default ~ Details

rtest Testsequence Test equipment Sensors

d Foliow cyclist

> (14 Take over o

p 0:07/0:20

® Peak Solution GmbH



Glimps on a solution PEAK SOLUTION

openMDM® - Management of test cases

Navigator Default = Details MDM Search QuickViewer = X/Y-ChartViewer es
W 1 ADASDEMO
[ % Scenario catalogue
v £ Test Case
> % DIL
b % HIL
< [} Open road MName Ordered Measured
[» (54 collision

General Unit under test Testsequence Test equipment Sensors

“ application/x-asam.aotestsequencepart. phase.phase

.) a crossl road . spesd_ezo 3200 kmin

[+ (4 crossing pedestrians s-:nee:l_targeﬂ

[» (54 Moderate Brakel speed_target2

v (G overtake cyclist] v application/x-asam.aotestsequencepart.testcondition.testcondition

g3das_teststep numbertracks 1

[» (4 overtake cyclist2 precipitation no precipitation

[» (34 traffic jam lightcondition clear day

I Proving ground condition_comment

b IR SI test_track city route
[> £ Test Data road_surface paving stone

test_ground
visual_condition no line of sight obstruction
road_condition dry
clouds na clouds
sun_position low sun frontal

" application/x-gsam.aotesisequencepart.expected_result.expected_result
Description
file_gttachment
W application/x-asam.aotestsequencepart.sCenario.scenario
Name
Description
picture
entities stvehicle_ego
Mmaneuver_groups Ego speed 30km/h; cyclist stops; Ego passes cyclist with speed 30km/h
openScenario_file
openCRG_file
openDrive_file
openLabel_file

passes a cyclist

Shopping basket | ADAS Scenario =
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Glimps on a solution

openMDM® - Management of test executions

Mavigator

7 4 ADASDEMO
P> ff Scenario catalogue
{0 Test Caze
B % DIL
[ % HIL
7 [ Open road
[» (54 collisiont
d cross road
A crossing pedestrians
# Moderate Brakel

g v

A overtake cyclist]
| adas_tesistep
[~ (54 overtake cyclist2
[> (54 traffic jam
¥ Proving ground
bR sIL
¢ Test Data
7 % open road
7 [ Follow cyclist 1
ol low cyclist 1 setup)

[+ I coordinates

[» b2 event stack

[> p& image streams
[> P& reports
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Details MDM Search QuickViewer X -ChartViewer

Name

“ application/x-asam.aounitundertestpart.vehicle.vehicle

MName
vehicle_fzg_nr
vehicle_manufactor
vehicle_type
vehicle_code
vehicle_categarie

" application/x-asam.aounitundertestpart.ecu_control.ecu_control

ecu_hw_rv
ecu_interface
BCU_Comment
ecu_sw_rev
sW_partnumber
ecu_parameter
ecu_parinumoer
ecu_categorie
software_version
software_file
calibration_file

Shopping basket | ADAS Scenario =

Files

General Unit under test Test sequence Test equipment Sensors

Ordered

WOB-2341

HW-123-DF1

HW-123-DF1 IFed12

Please use the newest software version
4

P-345DRT-ERT12

5P 12; 345F; -7 km/s?

32
software.fex
calibarion.a2l

Measured

WOE-2341
FZG234GHRL

Golf
&765-12D
COUPE

HW-123-DF1
HW-123-DF1 IF6d12
Please use the newest software version

34
P-345DRT-ERT12

SP 12; 345F; -7 km/s?
32

Peak SoLu




Glimps on a solution

openMDMZ® - Searching trough the test data

PEAK SOLUTION

openMDMS5 Web English s

Mavigator

= 1 ADASDEMO
[+ £ Scenario catalogue
7 {5 Test Case
b % DIL
B [l HIL
v [ Open road
[» 5 collision
A cross road
A crossing pedestrians
A Moderate Brakel
A overtake cyclist]
' adas_teststep
[» (4 overtake cyclistZ
[» (54 traffic jam
% Proving ground

b I sIL
7 &y Test Data

g www

7 [ open road
= (1 Follow cyclist 1
[> p& bus log
[» p& coordinates
[» p& event stack
> bR image streams
[> p& reports
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Default =

Details MDM Search QuickViewer

ADAS ity scenarios

Search filter

Source

ADASDEMO

Full text search

XY-Chartviewer Files

V

Result type

g Test

l Enter search text

Advanced search

Global search attributes

Project Name

Subproject Name

Results

MName (scenario) S

Mo records found.

Shopping basket

ADAS Scenario ™

H:}HS Scena‘lo . E]

Description (scenario) S

Scenario catalogue X

entities (scenario) =

10 W

maneuver_groups (scenario) =

videosummary file (scenario) S

o] [(2=)(=) >
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Next steps PEAK SOLUTION
Further task to develop openMDM as ADAS / AD repository

Further cooperation with ADAS / AD
component and function provider

Definition of MDM® models to store ADAS /
AD specific information

WHAT'S NEXT?

Definition of necessary openMDM®
components to support additional ADAS / AD
specific use cases, e.g.

- Viewing and editing scenarios
Import of openScenario files
Exchange of test cases and scenarios
- Test data labeling
- Assistance in creation of homologation deliverables

others
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