Introduction to ASAM

Marius Dupuis

Chief Executive Officer, ASAM e.V. Jeju, KR

%

1A\ ASAM Association for Standardization of
I\ Automation and Measuring Systems




ASAM In a nutshell
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The essence of ASAM (s sacazions ) gjince 1998

How it works
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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 —a truly international association
Global distributions of members and revenue, forecast for 2024 (as of July 20, 2023)

Members

Revenue
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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 Detalil

Operational Design Domain

Domain Ontology

Interface

ASAM OpenXOntology

Core Domain Model for the
ASAM Simulation Domain

Operational Design Domain

< . ASAM OpenODD

00 00 ||

®0

Static and dynamic content of a

scenario

Annotation

-

ASAM OSI®

Interface for Simulation

for Automated Vehicles

Defining the Operational Design Domain

SAM OpenDRIVE® ASAM OpenSCENARIO®

Static Road Network Desription D

it e

ynamic Scenario Desription

ASAM OpenCRG*

Static Road Surface Desription
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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)
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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)

“ 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 (HPCSs)
« Example: SOVD (Service-Oriented Vehicle Diagnostics)
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“ Development Integration Test Deployment Maintenance End of Life
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ASAM’s offer

OpenODD

OpenTestSpecification
Static Dynamic Sensing / Vehicle
World World Perception
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ASAM’s offer

Development and testing
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Cloud

ASAM MDF, RAW Data, OBD Data

Data Packages

PTX Container
(OTX Runtime Extended

Telematics &

Logistics Server

ISO/ASAM)
OTX Test
Instruction

ASAM
MCD 2MC

Backend, OffBoard and/or OnBoard

ASAM SOVD &
XL SOC

Device Info
(IP, Port, etc.)

Backend

Secure
Service

Tunnel

(TCP/IP,
MQTT,

DDS,..)

I

ISO/ASAM OTX

Authoring Tool

Test
Instruction

ASAM Open
SCENARIO

Episodes and
Stories

ASAM SOVD, ASAM XIL SO

OTX Runtime

MC kernel embedded
ASAM XIL kern:
ASAM XCP-M.
ASAM MVCI-S
ASAM PDU API

ISO CAN,
g ASAM CMP, ROS....

Gateway, -

Ecu H

OnBoard (Endpoint/Edge)

ASAM MDF

ASAM XCP on Ethernet/CAN .
ISO UDS, 1SO DolP.

ODS Server

Data Packages

ASAM MDF, RAW Data, OBD Data

,
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¥ ™ v ASAM MDF
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OffBoard and/or Backend
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, Gateway
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ASAM OSI

OffBoard and/or Backend

ASAM OpenX

ASAM
Open ODD

OffBoard (Cloud and Backend)

AD Simulation (virtual Test Bench)

ASAM CCP, XCP or iLink RT, Xil

-

OffBoard (Cloud and Backend)

ASAM OSI

OffBoard (Cloud and Backend)

Source: RAC
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ASAM’s offer

Environments and methods: seeing the big picture

TEST METHOD

REQUIREMENTS-
BASED TEST
(FUNCTIONAL TEST)
Software architectural

design/ Specified
functionality

INTERFACE

INJECTION

of safety

RESOURCE
USAGE
PERFORMANCE
TEST

SCENARIO-BASED
TEST

TEST ENVIRONMENT

MODEL-

IN-THE-LOOP

SOFTWARE
REPROCESSING

CLOSED-LOOP

Requirements-based
testing MIL

Test of
ADAS/AD software
via open loop

e.g. detection quality

More details
5.21

Use cases

Requirements-based

test SIL
@

HARDWARE
REPROCESSING

DATA REPLAY

CLOSED-LOOP
HIL

VEHICLE-
IN-THE-LOOP
(ViL)

©

( o T o l
More details More details
5.2.1 5.2.7
Requirements-based Requirements-based

testing on testing
closed-loop HIL vehicle-in-the-loop

\

@

Software
integration tests

e.g. test of interfaces
for communication

More details
5.2.6

Hardware reprocessing

Higher-evel
integration tests

e.g. testing
of bus communication

Testing of
complete ADAS/AD
effect chain on
system lovel

between ... Data replay between ECUs e.g. interaction
e ~ . -
Testing of
Verification of safety mechanisms
More details Evaluation safoty mechanisms Verlfication of with integrated system
5.2.3 of robustness safety mechanisms
e.g. out of range including hardware e.g. electrical fallure
Fault injection e.g. robustness simulation like short to
on MiL against pixel faults @.g. testing robustness e.g. testing robustness ground

©

of software calibration

e.g. testing of robustness
against vehicle tolerances

Validation of control
components

e.g. testing

of ADAS/AD effect
chain in modeling
environment

More details
5.2.8

Scenario-based
testing SIL

Closed loop

—_——

Testing of
the vehicle network
performance

e.g. sleep and wake

DRIVER-
IN-THE-LOOP
(DIL)

OPEN ROAD
TESTING

FIELD
MONITORING

PROVING
GROUND

Validation
of overall system
behavior

e.g. testing of
controllability

Testing in a controlled
proving ground Testing of the
environment ADAS/AD functions
: under real-life
@.9. testing of use cases in the field
the complete ADAS
function in real-world e.g. shadowing
conditions
Varlfication
of overall system
performance

e.g. testing of safety

Validation of
electronics integration

e.g. testing
the overall system
behavior in challenging
scenarios

Validation on
system level

e.g.complete
system reaction to
the most challenging
scenarios

Validate interaction
of driver with safety
relevant vehicle function
(HMI, ADAS, active
chassis systems),
confirm controllability
classifications from
hazard analysis
and risk assessment

More details More details
5.2.5 5.2.4
Scenar_io»based Scenario-based

testing on

open road testing

proving grounds

https://www.asam.net/standards/asam-test-

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 UNDERTESTH SYSTEM CONTEXT VERI-
OpenDRIVE 1SO 3450 [1-4] FICATION

ISO 21434
VALIDATION

P /AP
oaccivor:
ASAM
OpenSCENARIO SAE J3016
e M 1SO 26262
Open0DD KhronosgITF| 1SO23150  SAEJ3206

I1SO 21448
SOTIF

ASAM
provic| pusLic

GROUND | ROADS
AUTOSAR
System Template
SAE J3018

SIMULATION CONFIGURATION
MODEL INTEGRATION

SAE J3092

RETRIEVE

OpanLABEL LOG PROCESSING

Standardized Interface / Data Structures Standardized Architecture SAE J3131




Office and Organization
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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
Assembly

Committee

Rest of 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 Norenberg
BMW AG Association / - HighQSoft GmbH
Profile @ Profile @ L? l Profile @
Speaker
Prof. Dr.
b Frank Koster Armin Rupalla
2 DLR i RA Consulting GmbH
) Profile @ | o\ Profile @
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{<:>} Make an impact! —@}

Technical Steering Committee — Term 2022 - 2024 Technical Steering
Committee

2024

ELECTION

Dr. Christoph Dallmayr |
p ! Term 2024-2026 13}

. Vector Informatik GmbH

Gil Amid
Foretellix Ltd.

Oliver Philipp
Siemens Industry Software

GmbH

Michael Schwarzbach
BMW Group

Dr. Andreas Richter

l Christian Pahlke
Volkswagen AG

TUV SUD

Markus Steffelbauer
Softing Automotive
Electronics GmbH

Dr. Gerald Sammer
AVL List GmbH

Jacques Weber
Vitesco Technologies
~ France

Thilo Wenzel
; ETAS GmbH

= Dr.Jorg Supke
2. EMOTIVE GmbH & Co KG
A
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ASAM Office 2023

The ASAM team “at your disposal” — at any time

Marius Dupuis
Chief Executive Officer (CEO)
Phone: +49 8102 70139-087

marius.dupuis@asam.net

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

magdalena.weintritt@asam.net

Dorothée Bassermann
Marketing Manager
Phone: +49 8102 70139-085

dorothee.bassermann@asam.net

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

kathrin.wullf@asam.net

Ben Engel

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

benjamin.engel@asam.net

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

bernd.wenzel@asam.net

Thomas Matthes
Software Developer

thomas.matthes@asam.net

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

matthaeus.lang@asam.net

P TL 11 L1 e
I e

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

yoshiaki.shoi@asam.net

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

NN 2
Technology Manager
(from Nov 1st, 2023)

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

mohammed.habib@asam.net

alf

_-' e :,’. ‘.1
"ia:ﬁ.’.’;m‘;‘luliibl !

munsy

Wil e
I“ lgEmas : 3::33-““»
(L il TRy
A - - - Y

Extension 2023

NN
Technology Manager
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ASAM — a truly international association

Lobbying for ASAM and its standards worldwide

Electronic
Imaging
(16. — 19.01.2023)

Regional
Meeting
North America

AUTOSAR Open

Conference
(10. - 12.05.2023)

Talk or exhibition
Networking

ASAM event

-

Carhs Safety Week
(23. — 25.05.2023)

Embedded World
(14. — 16.03.2023)

ADAS & Autonomous
Vehicle Technology
Conference

dSPACE World

Congress
(24. — 25.05.2023)

Regional Meeting
Move 2023 China
(21. — 22.06.2023)

OnBoard Diagnostics
(14. — 16.03.2023)

Testing Expo

Regional Meeting
ASAM General Assembly -7 South Korea

& Technical Seminar

y{ The Autonomous

Main Event
(14.09.2023)

Autonomous
Vehicle Asia
(Nov 2023)
AutoSens
(19. — 21.09.2023)

Regional Meeting
Japan

OEM Meeting
Japan

SCDL Workshop

JSAE trade show




Partnerships
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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.Mmipi.org

Vi

MODELICA

MOST

1)
COOPERATION

"
prostep Ivip

INTERNATIONAL:

THE | AUTONOMOUS

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
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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

L)
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://www.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

ApEAS

SIP-adus

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

« Duration: 2014 - 2023

* https://en.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://www.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://www.aveas.open-set.org/
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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
(&
= __ “ﬁ e
——

_ GAMMS

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.automotive.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

e  Autonomous vehicles (AVS)

o Navigation/geodetics

y VIVID VIVID e Atrtificial InteII_igence (Al) technologie_s.

[ PARTNER PROJECT PL: DLR (BMWI/VDI) https://gamms.eu/index.php/robots-mapping-for-robots/
In the framework of VIVID, industrial and academic VA4Safety
partners work on the design and implementation of a “."s VASAFETY BL: TNG )

T fidalityg v P : : : (H2020 project)
zga?wfg:glgé:géu?;\f/filgigogefgrc:i?& ;t?g:se \?Jiltr;]g v The main objective of VASAFETY is to provide a comprehensive
environmental and signal propagation modelling as procedure for conducting co_mputer simulations to dete_rmine the
well as installed sensor performance testing in virtual long-term performance and impact of road safety solutions, from
environments. 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.
32 & ASAM


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
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The value
Why join ASAM?

7N Speed Assets @ Leadership

* Ideation at any time « 37 released and regularly updated standards +« Committees of industry professionals
« 12-18 months from idea to standard « 7 domains 5 Board members
« Committee meetings every 4 months * Free access to all assets for active « 12 TSC members
members
« Standards across the entire vehicle * 420+ like-minded companies * 9releasesin 2022
lifecycle * Regional study groups « 396 participants in technical
« Standards for real world and digital twin * Global project groups meetings from 202 companies
« Cutting-edge technologies addressed * Annual member meeting » 7 active standardization projects
« Simulation * Annual technical seminar « 1 concept project
* HPCs in the vehicle » Up-to-date information by newsletters « 1 ideation topic
* Unmatched coverage of the simulation * Online Member directory « 2 study groups
domain » Easy networking between members « 1 alignement project
 Focus on implementation standards * Well-established processes « Early access to information
* Regular scan of technology landscape * Flexibility where necessary * Influence on future standards
+ Permanent monitoring and optimization * Increased efficiency by standards

« Creation of a competitive market
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Conclusion
Why ASAM?
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Conclusion

, ‘ There is no standard answer

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

LinkedIn

Newsletter o EI;.

[=]

=< < ASAM

Publications

ASAM NEWS BIEN IR I B
5 ASAM OpenX i A

ASAM e.V.

People | Solutions | Standards

»

Website Ok10

YouTube

WeChat (C-ASAM)

3 YouTube asamev
Standardization for .
Automotive

Development

ASAM e.V.

(@asame.v.1133 435 Abonnenten 84 Videos

ASAM e.V. (Association for Standardization of Automa

asam.net und 1 weiterer Link
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Thank you for your attention!

Marius Dupuis
CEO
ASAM e.V.

email: marius.dupuis@asam.net
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