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ASAM In a nutshell
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ASAM in a nutshell

Statistics July 2023

ASAM = Association for Standardization of Automation and Measuring Systems
- founded in 1998 -
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ASAM - atruly international association

Global distributions of members and revenue, forecast for 2024 (as of July 20, 2023)
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New ASAM members in 2023

Since Jan 2023, 29 new organizations joined ASAM (+1 honorary member, +1 rebranded member)
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Scope

Covering the entire vehicle lifecycle
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ASAM standards

The V-cycle and beyond — covered by ASAM domains
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ASAM standards for ADAS/AD

Domains in Detall

Operational Design Domain

Domain Ontology

Interface

ASAM OpenXOntology

Core Domain Model for the
ASAM Simulation Domain

Operational Design Domain

J . ASAM OpenODD

Static and dynamic content of a

scenario

Annotation

ASAM OpenSCENARIO®

Defining the Operational Design Domain
for Automated Vehicles

ASAM OpenDRIVE®

tatic Road Network Desription

Fﬁ-

v
Dynamic Scenario Desription

ASAM OpenLABEL

Standardized Labeling
for objects and Scenarios

ASAM OSI*

Interface for Simulation

ASAM OpenCRG"

Static Road Surface Desription

o

End of Life
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ASAM standards

Domains in detalil

Data Management & Analysis

« Store, retrieve, and analyze mass data captured during simulation
testing, production and operation of vehicles
 Example: ODS (Open Data Services)

RO O—0O O—0 o—0 () e ( Jol ) ( ()
“ Development Integration Test Deployment Maintenance End of Life
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ASAM standards

Domains in detalil

Measurement & Calibration

 Working with ECU variables and parameters
» Read-write access to data in ECU memory
* Meta-description of data
» Description of calibration process

« Example: MDF (Measurement Data Format)

_____
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“ Development Integration Test Deployment Maintenance End of Life
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ASAM standards

Domains in detalil

« Description and testing of ECU diagnostics subsystems
« Diagnostics for in-vehicle high performance computers (HPCs)
 Example: SOVD (Service-Oriented Vehicle Diagnostics)

O—0O O—0 o—0 () e ( Jol ) ( ()
“ Development Integration Test Deployment Maintenance End of Life
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ASAM’s offer

Static
World
Reality
Digital twin OpenDRIVE

OpenCRG

~——

OpenODD
OpenTestSpecification
Dynamic Sensing / Vehicle
World Perception
m* ;%
o % OTX
XIL
OpenSCENARIO ~ OpenLABEL MDE
oS! SCDL
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%
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and many more....
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ASAM’s offer

Development and testing

5 ==E28+

Cloud

@@

|0T-Device |

2

ASAM MDF, RAW Data, OBD Data

Data Packages

Telematics &

(OTX

PTX Container
Runtime Extended)

ASAM SOVD &
XL SOC

Device Info
(IP, Port, etc.)

Backend, OffBoard and/or OnBoard

ISO/ASAM)
OTX Test
Instruction

ASAM
MCD 2 MC

I

Authoring Tool

Test
Instruction

- —

OffBoard and/or Backend

ISO/ASAM OTX

ASAM
Open ODD
ASAM
Open DRIVE

ASAM Open
SCENARIO
Episodes and
Stories

Logistics Server

Backend

Secure
Service

Tunnel

(TCP/IP,
MQTT,

DDS,

ASAM SOVD, ASAM XIL SOC

OTX Runtime

ASAM XIL kern
ASAM XCP-M.

ASAM MVCI-Server
ASAM PDU API
ASAM XCP on Ethernet/CAN
ISO UDS, ISO DolP.
ISO CAN,
o . ASAM CMP, ROS...
‘H.
fivee

180

OnBoard (Endpoint/Edge)

Gateway,
ECU

ASAM MDF

Data Packages

ASAM MDF, RAW Data, OBD Data

K
*

MCD

‘. . v ASAM MDF
; 3
| = P

OffBoard and/or Backend

l

ASAM
Open ODD

OffBoard (Cloud and Backend)

Test Bench

ASAM CCP, XCP or iLink RT, Xil

ODS Server

OffBoard (Cloud and Backend)

ASAM OSI

ASAM OpenX
OffBoard (Cloud and Backend)

Source: RAC
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ASAM’s offer

Environments and methods: seeing the big picture

TEST ENVIRONMENT

MODEL-

SOFTWARE
IN-THE-LOOP

REPROCESSING

CLOSED-LOOP

REPROCESSING
SIL

HARDWARE

OPEN ROAD
= VEHICLE- DRIVER- TESTING
CLOSE':)"_LOOP IN-THE-LOOP IN-THE-LOOP ZRROO‘ng
DATA REPLAY (viL) (DIL) EARAD
MONITORING
TEST METHOD N - ~
M details Testing in a controlled
REQUIREMENTS- Test of 5.2.1 re ails More details proving ground Tasting of the
BASED TEST ADAS/AD software 5.21 5.2.7 environment ADASIAD':':t'hm
under e
(FUNCHONACRESE y via open loop Usa cases Requirements-based Requirements-based e.g. testing of use cases in the field
s o Requirements-based 2 it the complete ADAS
Saftware architectyral testing ML e.g. detection quality Requirements-based tasting on tasting FOIp! ;
9 test SIL closed-loop HIL vehicle-in-the-loop function in real-world ©.g. shadowing
functionality e (e (‘e (e conditions
INTERFACE Software More details Higher-evel Testing of
TEST integration tests 5.2.6 integration tests complete ADAS/AD
Software unit e.g. test of interfaces \ e.g. testing stion ‘hr“ .|n
i .
for communication Hacane e socemtio of bus communication e
between ... Data replay between ECUs e.g. interaction
J
r —
Testing of
Verification of safaty mechanisms Validation
More details Evaluation Verlfication of Verification
safety mechanisms with integrated system
INJECTION 5.2.3 of robustness = safety mechanisms i e o avareilmom of overall system
e e.g. out of range including hardware e.g. electrical fallure behavior 5y
Y. Fault inlection e.g. robustness simulation like short to "
) . s . e.g. testing of .
on MIL against pixel faults @.g. testing robustness e.g. testing robustness ground controflabilit e.g. testing of safety
of software calibration ©.g. testing of rabustness Y
e against vehicle tolerances
© 3
N
RESOURCE
USAGE
Testing of
PERFORMANCE the vehicle network
TEST o
e.g. sleep and wake
i Validate interaction
Validation of control More details Validation of Validation on of driver with safety Maaibtalle
components 5.2.8 electronics integration system level relevant vehicle function More details
. (HMI, ADAS, active 525 5.2.4
e.g. testing Seaatotaed e.g. testing e.g. complete chassis systems), - e
of ADAS/AD effect testing SIL the overall system system reaction to confirm controllability Scenario-based Scenario-based
chain in modeling behavior in challenging | | the most challenging classifications from tasting on open road testing https://www.asam.net/standards/asam-test-
environment Closed loop scenarios scenarios hazard analysis proving grounds . .
| and risk assessment (1) specification/
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The landscape of (open) standards in ADAS/AD testing

Abstract architecture of a simulation environment

CONFIGURATION MANAGEMENT

SPECIFIY (TEST) EVALUATE POSTPROCESS STORE REPOSITORY

ASAM SYSTEM UNDER TESTH SYSTEM CONTEXT VERI-
OpenDRIVE 1SO 3450 [1-4] FICATION
ASAM P /AP ISO 21434

1SO 21448
SOTIF

ASAM “
OpenSCENARIO SAE 13016
ASAM ASAM 1SO 26262
OpenODD SAE J3164 Khrones gITF  1SO 23150 SAE J3206 ol

ASAM

GROUND | ROADS
AUTOSAR
System Template
SAE J3018

SIMULATION CONFIGURATION
MODEL INTEGRATION

Source:

SAE J3092

RETRIEVE

S
OpenLABEL LOG PROCESSING

Standardized Interface / Data Structures Standardized Architecture SAE J3131
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ASAM Organization

Shared Responsibilities — Combined Forces

Board of
Directors

ASAM Office

Executive
Member's Advisory
Represen- Committee
tative
ASAM Japan
GK. C-ASAM

Members

Technical

Standards Steering Project Groups

General

Committee
Assembly

——

1 e=—S= Restof World =
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Board of

ASAM Board of directors 2023-2025

Leading the association

Dr.
Dr. Andras Kemeny Dr.
René Grosspietsch Driving Simulation Ralf Nérenberg
BMW AG Association : > HighQSoft GmbH
Profile & Profile @ v l Profile @
Speaker
Prof. Dr.
5 Frank Koster Armin Rupalla
L DLR ’ RA Consulting GmbH
Profile @ ! L Profile &
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Technical Steering Committee — Term 2022 - 2024 Technical Steering
Committee

2024

ELECTION

Gil Amid Dr. Christoph Dallmayr 7N 7in
Foretellix Ltd. h . VectorInformatik GmbH v Term 2024-2026

| Oliver Philipp

_ Christian Pahlke Siemens Industry Software Dr.Andreas Richter

TUV SUD GmbH Volkswagen AG
=

g 7

Markus Steffelbauer
Softing Automotive
Electronics GmbH

Dr. Gerald Sammer W
}ivﬁ{.:‘

AVLList GmbH

Michael Schwarzbach %
BMW Group i

r =¥

Jacques Weber
Vitesco Technologies
France

Thilo Wenzel

Dr.J6rg Supke
~ ETASGmbH

/B EMOTIVE GmbH& Co KG
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ASAM Office 2023 e

laEgas

The ASAM team “at your disposal” — at any time et g% b i iy

ASAM Japan G.K. Extension 2023

Ben Engel
Chief Technology Officer (CTO)
Phone: +49 8102 70139-081

benjamin.engel@asam.net

Yoshiaki Shoi
Representative in Japan
Phone: +81 (0)3-6721-8503

yoshiaki.shoi@asam.net

Bernd Wenzel
Senior Technical Consultant
Phone: +49 8102 70139-082

bernd.w enzel@asam.net

Magdalena Weintritt
Management Assistant
Phone: +49 8102 70139-084

magdalena.w eintritt@asam.net

NN 1
Technology Manager
(from Nov 1st, 2023)

NN
Technology Manager

Marius Dupuis

Chief Executive Officer (CEO)
Phone: +49 8102 70139-087
marius.dupuis @asam.net

Dorothée Bassermann NN 2
Marketing Manager Thomas Matthes Technology Manager
Phone: +49 8102 70139-085 Software Developer (from Nov 1st, 2023)

dorothee.bassermann@asam.net thomas.matthes @asam.net

Mohammed Habib
Technology Manager
Phone: +49 8102 70139-088

mohammed.habib@asam.net

Matthaus Lang
Technology Manager
Phone: +49 8102 70139-083

matthaeus.lang@asam.net

Kathrin Wulff
Management Assistant
Phone: +49 8102 70139-086

kathrin.w ullf @asam.net

& ASAM
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ASAM Regulations

Updating the framework along the workflow

Contributor
License
Agreement
(CLA)

Project
Guide

Editorial
Guide

Inclusive Language Rules

Statutes

TSC
Guidelines

License
Terms

‘ Standard

23
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ASAM Strategy

Re-thinking the organization

Sequence of strategy workshops

Apr 18, 2023

Strategy discussion
initiation
Sep 27/28, 2023

BoD May 11, 2023 Jul 11, 2023

CEO/CTO Oct 18, 2023

Jul 25/26, 2023 ASAM Strategy
Strategy discussion Strate workshop
) gy : Feedback and
kick-off brainstorming Office Workshop Review
BoD

. Office
Apr 19, 2023 -+ BoD . TSC .
g CEO / CTO TSC o TSC

Strategy discussion
initiation

TSC
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Events




ASAM — a truly international association
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Partnerships




Strategic partnerships

AUTOSAR

(ECLIPSE

FOUNDATION

mipialliance

AUTOSAR -
AUTomotive Open System ARchitecture
www.autosar.org

Eclipse Foundation
www.eclipse.org

IAMTS e.V.

International Alliance for Mobility Testing and
Standardization

www.iamts.org

ISO
International Organization for Standardization

WWW.iS0.0rg

MIPI Alliance
WWW.Mipi.org

VL

MODELICA

MOST

COOPERATION

H
prostep Ivip

INTERNATIONAL:=

THE ‘ AUTONOMOQUS

Modelica Association/ FMI - Functional

Mock-up Interface
www.fmi-standard.org

MOST Cooperation

WWw.mostcooperation.com

prostep ivip Association
Www.prostep.org

SAE International
WWW.Sae.com

The Autonomous
www.the-autonomous.com

28
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http://www.autosar.org/
http://www.eclipse.org/
http://www.iamts.org/en
http://www.iso.org/
http://www.mipi.org/
http://www.fmi-standard.org/
http://www.mostcooperation.com/
http://www.prostep.org/
http://www.sae.com/
http://www.sae.com/

Government funded R&D projects

o)

KIsSME

.
REAL
DRIVING

VALIDATION

SETHLevel

KisSME

Artificial Intelligence (Al) for the selective near-
real-time recording of scenario- and maneuver
data during the testing of highly-automated
vehicles

* Funded project, Germany

* Duration:

* http:/Mww.kissme-projekt.de/

RDV - Real Driving Validation

Extension of the verifiability of continuous SW
Integration in communication with vehicles in the
field

* Funded project, Germany

* Duration

« www.eclipse.org

Set Level

SET Level creates an environment for simulation-
based testing and development of automated driving
functions (simulation platform).

* Funded project, Germany

* Duration: 2019 - 2022

* https://setlevel.de/

E TREUMODA

J@EAS

SIP-adus

(Strategic Innovation Program - Innovation of
Automated Driving for Universal Service)
Implementation of cooperative automated driving.
* Funded project, Japan

* Duration: 2014 - 2023

* https://len.sip-adus.go.jp/

TreuMoDa

(Trust Office for Mobility Data)

Guidelines for the data protection-compliant
exchange, processing and storage of data.
* Funded project, Germany

* Duration: 2022 — 2024

* https:/mww.treumoda.de/

AVEAS

(Absicherungsrelevante Verkehrssituationen
Erheben, Analysieren, Simulieren)

Detect critical real-world situations and transfer
them into models for scenario generation and
simulation.

* Funded project, Germany

* Duration: 2021 — 2024

* https:/mwww.aveas.open-set.org/

29
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http://www.eclipse.org/
https://setlevel.de/
https://www.treumoda.de/
https://www.treumoda.de/
https://www.aveas.open-set.org/
https://www.treumoda.de/

Government funded R&D projects

Sunrise - (Safety assUraNce fRamework for
connected, automated mobllity SystEms)

PL: IDIADA (H2020 project)

The project will define, implement and demonstrate
the building blocks of this Safety Assurance
Framework: harmonized and scalable safety
assessment methodologies, procedures and metrics
tailored for use cases, a federated European
Scenario Database framework and its necessary
data interfaces, a commonly agreed simulation
framework including tools and interfaces.

Duration: 2022-2025

ArchitectECA2030 gs
.7
e

23 GAMMS

v ROBOTS MAPPING FOR ROBOTS

ArchitectECA2030

PL: Infineon (H2020 project)

ArchitectECA2030 envisions to cover both safety assurance by

design and safety assurance in-operation.

* Manage failure modes, uncertainties, and failure probabilities

+ Develop a widely agreed homologation framework

* Propose, align and develop a concept

* Bring together the representative stakeholders from ECS
industry

https://autoc3rt.auto motive .oth-aw.de/

GAMMS

PL: GEOSAT(H2020 project)

The overall objective of GAMMS is to develop an autonomous
terrestrial mobile mapping system (AMMS),

based on the tight integration of

o Autonomous vehicles (AVs)

e Navigation/geodetics

VIVID VIVID o Atrtificial Intelligence (Al) technologies.
y{ (P)AFRTTHNEEEIETDOSSSECT PL: DLR (BMWV\/D|) https://gamms.eu/index.php/robots-mapping-for-robots/
In the framework of VIVID, industrial and academic VAaSafet
partners work on the design and implementation of a .-N';’ VASAFETY pL. Tilloe (|¥|2020 oroject)
high-fidelity virtual validation tool chain, connectin ) ; o . . .
sc?ftware-t%sed traffic and sensor simulations witt? The main objective of VASAFETY is to provide a comprehensive
environmental and signal propagation modelling as procedure for conducting computer simulations to determine the
well as installed sensor performance testing in virtual long-term performance and impact of road safety solutions, from
ervironments. the identification and collection of the relevant input data to the
https://www.safecad-vivid.net/ projection of the results to a region of interest (e.g., the EU) and
' ' ' a prediction of changes in performance and impact that might be
expected in the coming years.
'\
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https://v4safetyproject.eu/
https://www.ika.rwth-aachen.de/en/competences/projects/automated-driving/sunrise-en.html
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.safecad-vivid.net%2F&data=05%7C01%7Cmarius.dupuis%40asam.net%7C2ef2ddd08d9c4caaa09f08daaa941c84%7Ceaa903f1397e4f16a7404a708fb2af3a%7C0%7C0%7C638009850356079009%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xF1hmjgfOeDoaUX3EPUBWwNBe2haBmIlTffnNF5AwU0%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fautoc3rt.automotive.oth-aw.de%2F&data=05%7C01%7Cmarius.dupuis%40asam.net%7C2ef2ddd08d9c4caaa09f08daaa941c84%7Ceaa903f1397e4f16a7404a708fb2af3a%7C0%7C0%7C638009850356079009%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=ptpSMIBaQ6X370Bgk%2FGMwRecJf6UxW9%2FIwjkv0yiP6U%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgamms.eu%2Findex.php%2Frobots-mapping-for-robots%2F&data=05%7C01%7Cmarius.dupuis%40asam.net%7C2ef2ddd08d9c4caaa09f08daaa941c84%7Ceaa903f1397e4f16a7404a708fb2af3a%7C0%7C0%7C638009850356079009%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=9HNPREOx%2BTuvPdMGgVcPomLp%2BKNzNXQJR%2FT%2FK%2B4s0f8%3D&reserved=0

ASAM membership

Great value for a moderate investment




The value
Why join ASAM?

£ /A Speed @ Leadership
* ldeationat any time + 37releasedand regularly updated standards +« Committees of industry professionals
+ 12-18 monthsfromideato standard « 7 domains  5Board members
« Committee meetings every 4 months * Freeaccesstoall assets for active « 12TSC members
members
" Coverage MM Community 2ds Activity
+ Standardsacrosstheentirevehicle * 430+like-mindedcompanies * Oreleasesin 2022
lifecycle * Regional study groups * 400+ participantsin technical
« Standards for real world and digital twin * Global projectgroups meetings from 200+ companies
« Cutting-edge technologies addressed * Annual member meeting » 7 active standardization projects
« Simulation « Annual technical seminar * 1 conceptproject
 HPCsin the vehicle * Up-to-date information by newsletters * 1lideation topic
« Unmatched coverage of the simulation * Online Memberdirectory * 2 study groups
domain « Easy networking betweenmembers + 1alignement project
« Focusonimplementation standards  Well-established processes « Early accesstoinformation
* Regular scan of technology landscape * Flexibility where necessary * Influence onfuture standards
* Permanent monitoring and optimization * Increased efficiency by standards

« Creation of a competitive market

32 O ASAM



Conclusion
Why ASAM?




Conclusion

, ‘ There is no standard answer

\ l but standards are key to the answer — today and tomorrow!
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More information about and from ASAM

LinkedIn

L L
bl < ASAM o

ASAM e.V.

People | Solutions | Standards

»

Website Of=]0]

Standardization for
Automotive
Development

Y

We develop standards SAVE THE DATES Webinar - ASAM OpenTestspecification

€ A number of regional meetings are coming  On Aug 31,2023 | 12:00 - 14:00 CEST ASAM

Newsletter

[=] ¥ [x]
A

[ = e
& ASAM

ASAM NEWS

YouTube

3 YouTube

asamev

ASAM e.V.

@asame.v.1133 435 Abonnenten 84 Videos

ASAM e.V. (Association for Standardization of Automa

asam.net und 1 weiterer Link

Publications

—

BIERHRAA

5ASAM OpenX ¥ A

WeChat (C-ASAM)
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Thank you for your attention!

Marius Dupuis
CEO
ASAM e.V.

email: marius.dupuis@asam.net
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ASAM Regional Meeting North America 2023

Session wrap-up

Marius Dupuis September 19t, 2023
Chief Executive Officer, ASAMe.V. Santa Clara, CA

Association for Standardization of
Automation and Measuring Systems




Q&A
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Open discussion

Lessons learned

* Your take-aways from today's sessions

Lessons to be learned

* Are we approaching the US in the
right way?

* What are we missing in our portfolio?

« How could we better supportour
global membership?

Not-so-frequently asked questions

* Where does standardization (not) work?
 What other industries should we address?

ASAM Strategy

September 2023 — Day 1

ASAM Association for Standardization of
Automation an d Measuring Systems

Strategy workshop Sep 27-28,2023

40
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Future activities

Local workgroups

41 & ASAM




Future activities

A (Regional b (Global A

* Ideation * Ideation * ldeation
*  Workshops *  Workshops *  Workshops
* Webinars * Webinars * Webinars
* Projects for local market « Joint project groups » Global project groups
(e.g., SCDL in Japan) « Local or joint sub-groups » Local or regional sub-groups

* EXxpert groups

* Few time zones « Compatible time zones « English language
« Conflicting time zones
NS AN 2ANE J
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Engagement beyond ASAM

Study groups and committees for members and non-members

43 & ASAM




ASAM study groups and advisory committees

Lowering the barrier of interaction

@

ODS Study Group

+ 20+ participants (ASAM members and non-members)
* OEMs, tool vendors, service providers

* Moderated by Yoshiaki Shoi (ASAM Japan G.K.)

* Monthly meetings

* Purpose:

+ Understand the standard's latest version and its application
in the local market

* Define use cases and ﬁropose reguirements for the on-
going development of the standar

e OEM committee

* Representatives of Japanese automotive OEMs (members
and non-members)

* Moderated by Yoshiaki Shoi (ASAM Japan G.K.)
* Purpose:
* Understand ASAM and its standards
» Share experience with the application of ASAM standards

* Provide feedback into ASAM for improving / extending the
standards

- o

Advisory Committee for Automated Driving s
Simulation (ACADS) at

*34 participants (ASAM members and non-members)
*OEMSs, tool vendors, Academia
*Moderated by C-ASAM
*Purpose:
* Drive the certification of datasets‘ standard compliance
*Co-ordinate the creation of standard-compliant scenario

libraries
* Drive efforts to achieve credibility assessment for simulation
tools
eyt ooty il AN AR ASAM IS BA BEAE (1D) —Heh
ASAM ACADS Organization Sfructure L LHGEWT
| hR ey i b beiini s o
18.. CHOEED oo
2 02 e e
e CIOEER o
o= - -t s o ity ssssmers
aoEEw o
V7. 7
it st

Note: It isin ASAM's interestto provide the room for study groups and committees ifit helps understand
and propagate ASAM's standards and assists in the recruitmentofnew members. Itis NOT in ASAM's
interestand it violates ASAM's statutes if such groups are used to form a trust or otherwise agree on
measures thatinfluence the marketto the benefitof the involved parties only.
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Thank you for your attention!

Marius Dupuis
CEO
ASAM e.V.

email: marius.dupuis@asam.net
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Quality checks and certification
Taking responsibility beyond defining standards

N © ASAM




Motivation

Definition Implementation

1= ST >

‘32 laSEmit” 501l U0

20le 10/1¢e 10/20
CARDHOLDER NAME

Eight ways to buy a single coffee.
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Motivation

Creating strong standards

Definition Implementation

) - EDED

—---------------------------------------\

\
Strong established standard Strong emerging standard
(large and consistent adoption rate) (moderate but consistent adoption rate)

d

Weak standard

(small and inconsistent adoption rate)

~_---------—

\

\

‘____-----------------------------------'
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The value of standards

Consistent implementation is key

Tool B
Tool C

Tool D

Creator
Tool A

Consumer

Tool A
Tool B
Tool C

Tool D

< <
Library A Library B
-
Library C Library D

Independent Marketplaces

Library A Library B

Library C Library D

Quantifiable Standard Compliance

Reliable References
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Data flow for ASAM OpenDRIVE certification

Prototype concept w/ C-ASAM

Repository Certification process Certified
Repository
Stage 1 Stage 2 Stage 3
Formal validation General Quality Metadata extraction

- Numerical Road

library ES
Schema accuracy :
compliance Smoothness AT EE
OpenDRIVE o : ) Objects
library File integrity Logical B
: . + Signaling
etc. integrity I~

etc. i
BN Associated Selection
Metadata
A

%
criteria catalog

Certified relevant
OpenDRIVE OpenDRIVE
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Our reference

ASAM ODS Cross Test

on: Nov 02 - 03, 2022

at: BMW TrammgAcademy,Unterschlemshenﬂ near Munich) Germany
1\

https://www.asam.net/conferences-
events/detail/asam-ods-cross-test-
2022
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Homologation w/ cyber-physical testing

Processes huilt on ASAM standards
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Collaboration along the workflow for cyber-physical testing

How it works — on OD(D) level

Test track

Featured OD

Certified OD

!| | ) .‘_.‘I .‘I \T‘ [
B~ K% /,:_L\-KI‘ [
[ 4
WM Target ODD
OEM
Certified
Testable ODD

Service

operator

lamts.,

s pas i ey s

Certification
_ criteria _

© ASAM

ASAM
OpenX

Standards
e.a.

Homologation
requirements

4

Authority

Type
approval

A

prowder

ey
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Collaboration along the workflow for cyber-physical testing

How it works — the details

® . y
& lamts.

Test track
operator

it i Sy ety bt

Qualification
criteria

Featured OD

ASAM OpenODD

Geometry
OpenDRIVE +

ASAM

Certification

criteria

Homologation
requirements

Reference ODDs
ASAM OpenODD

Authority

Reference Scenarios
ASAM OpenSCENARIO

‘ Qualified OD
[ Z Al ASAM OpenODD
Surface g X |

ASAM
OpenCRG

Certified OD P
ASAM OpenODD -

Integrated process development

approach
aetreqirements B S . e @ A SAM """""""
N/} Type

approval

ASAM
OpenX

Testable ODD
ASAM OpenODD

Testable Scenarios

ASAM OpenSCENARIO
Standards

e.a.

A 4

Assessment

- Data Logs Test Results
ASAM MDF ASAM ODS
OEM
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Thank you for your attention!

Marius Dupuis
CEO
ASAM e.V.

email: marius.dupuis@asam.net
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o ndardiution(
r Automotive

ASAM OpenDRIVE®

. N (.
Positioning Topics

ASAM
, OpenDRIVE
Daimler DRIVE (VIRES, 2005) Op(eznotilg;VE
P Harace ) % « FirstOpenX-standard to be transferred to ASAM
(. J
Test Automation ECU Networks 4 N\ [ . )
%e Scope Connects with

Measurement & Calibration

|

Diagnostics
© ASAM o * Foundation for ASAM‘s domain ,Simulation®

« ASAMOpenCRG
—_— - Description of static road networks | | *  ASAMOpenSCENARIO
- / , )
, , 1| W] Application areas
: i + . -
Version Format License || 4 A - - Description of synthetic and real-
1 8 XML free + world road networks
. XSD R + Driving and traffic simulation
2018 \ J U /
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ASAM Open CRG® (Curved Regular Grid)

( \ ( ) )
Positioning Topics

- OpenCRG ASAM OpenCRG
DEIIEFEIRE (VIRES, 2008) (2018)
gﬁ _— «  OpenCRGwas a joint effort by Daimler, BMW, Audi, Porsche, Volkswagen

Measurement & Calibration

Data Manage-
t lysi .
ment & Anal ysis E&

« Transferto ASAMin 2018 along other OpenX-standards

N J
Test Automation EQU Ngtwor!(s [ N\ [ i )
a Scope Connects with

ASAM OpenDRIVE

‘ Software Development

« Descriptionof road surfaces

( )

Application areas
* Driving simulation
* NVH simulation
* Endurance testing

- J

Version Format License

120 CRG free

+ s/w First release Zas S o S
2018 \_ J

| J
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ASAM OpenSCENARIO®

O N[~
Positioning Topics
Measurement & Calibration O p e n S C E NAR I O
| (VIRES, 2013)
= * Intended forlogical (paramerized) and concrete scenarios
Duts Manage. - » Reference implementation: esmini (on github)
— T « Large user base
\§
Test Automation A ECU Networks / ( i
Scope Connects with
! » Description of dynamic elements in « ASAM OpenDRIVE
Software Development ro ad n etWO rkS
N J p
( Versi - A ' i ‘ Application areas
ersion orma cense « Traffic simulation
1 2 O XML free «  Scenario simulation
" e s XSD o * Vehicle maneuvers and actions
“ 2018 | |

J
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ASAM OpenSCENARIO ® 2

( \ ( ) )
Positioning Topics

[ Measurement & Calibration ° Deve IO ped by ASAM

» I|dealfor abstract and logical (paramerized) scenarios
» Abstraction of actions from static environment (road)

Data Manage-

ment & Analysis 1?9..‘ Diagnostics
= > ASAM
\§ J
Test Automation ECU Networks ( N [ ) )
a Scope Connects with
| « Dynamic scenario description * nla
Software Development
K / ( N\
( Version Format | License | Application areas
+ Coverage-based testing
Language free e X-in-thel .
2 O O + Domain -in-the-loop testing
" \J . model , 5 * Scenario simulation
L First release ‘
2022 S )

| J
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ASAM OpenLABEL®

(o N\ (e
Positioning Topics
l”ﬁ““"’"'e"‘“a"b““°" * Initiated and developed by ASAM
« Allows the import of ontologies and taxonomies
= « Labelingin single frames or across series of frames
- i * Quickly adopted by railroad industry
ment Ana]sig Jagnostics
 ASAM
(.
Test Automation . j"“ ECU Networks / ( i
@ Scope Connects with
' » Objectlabeling and scenario tagging * OpenXOntology
Software Development
K / ( N\
(V . - ¢ License ‘ Application areas
ersion orma * Multi-sensor data labeling
1 O O JSON free - Scenario tagging
L ) ) First release
2021 S L )
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ASAM SOVD (Service-Oriented Vehicle Diagnostics)

f \ ( ] )
Positioning Topics

~mulston Messursmanta Ciibtion * Initiated and developed by ASAM
« Uniform access to diagnostics-based contenton vehicle HPCs and ECUs
« AdaptersforUDS (Unified Diagnostic Service, 1ISO 14229)
T % « Remote, proximity and in-vehicle communication
et & Ancle « Transitionto ISO

_* Implementation/ adapters by AUTOSAR )
Test Automation J‘?g\’ 4 N\ [ ) )
a Scope Connects with

« HTTP/REST-based diagnostics API « UDS (ISO 14229)

‘SOVD Cliant SOVD Cliant
3

[

Software Development

( )

Application areas
+ Diagnostic

- J

Version Format License

1 O O yaml & + Software updates
L ] ) APl First release : IE)O?glnr?d ameter exchan
2022 \ e — )L ata and parameter exchange

J
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ASAM XI I_ (Generic Simulator Interface)

4 N ( , )
Positioning Topics
Simulation ‘ l Measurement & Calibration ° DeI'IVEd from ”ASAM HI L“
* Decoupling of test cases from test systems

Test v | e « Fasttransfer of test cases between differenttest systems
@ » Cross-tested for verified compliance of implementatoins
Izagnostics

Automation

« Technologyreferencesin C# and Python

- J

Test Automation

[ECU Networks 4 N\ [ )
@ Scope Connects with

: « APl between test automation tools « OpenTestSpecification
Software Development and teSt be nc heS &

- / : :
(V ' F t License ‘ o] - ASAM CCP, XCP or Link RT. XL Application areas

reon Oxr,\TLa | . 4 = * Testautomation with ,X-in-the-loop*®

2 2 O C pald systems
\ . . Python First release - L e

2009 S e J L )

65 O ASAM



ASAM ODS (Open Data Services)

N ( : )
Positioning Topics
Data manage_ment l”““”"‘é"‘m"b“‘i°" * One of the first ASAM standards (originating in the 19905s)
& analysis - « Physical database model (ASAM ODS base model)
= « Standardized access layer (ODS API)
T T « Data exchange format (ATFx file format)
et & Al e Jpeonostics » Cross-tested for verified compliance of implementatoins
> ASAM
\§ J
Test Automation A ECU Networks [ \ ( i )
a Scope Connects with
‘ « Basis for data generation, storage  ASAMMDF
Software Development and a.na.lySlS | ° ASAM OpenLAB EL
\ / TEST DATA MANAGEMENT SYSTEM . .
( . (. ‘ e = Application areas
Version Format License .Imu . p%‘estdata managementfor:
6 2 O datgg;se pal d " * measurementdata
"l atfx S + fleettestand simulation data
: 'rszézegse 3 ==11—= LI=Hn ) « big-data applications
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ASAM Regional Meeting North America 2023

Welcome
Armin Rupalla September 19t, 2023
Board of Directors, ASAM e.V. Santa Clara, CA

Association for Standardization of
Automation and Measuring Systems




Thank you for your attention.

Enjoy the sessions!

Armin Rupalla
Board of Directors
ASAM e.V.

email: armin.rupalla@asam.net
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ASAM Regulations

Updating the framework along the workflow

Contributor
License
Agreement
(CLA)

Project
Guide

Editorial
Guide

Inclusive Language Rules

Statutes

TSC
Guidelines

License
Terms

‘ Standard
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