
Standards for simulation and testing

Covering the real and the virtual world

SIP-adus Workshop 2022

Marius Dupuis

CEO ASAM e.V.

Dr. Klaus Estenfeld

Executive Advisor ASAM e.V.

Oct 11th - 13th, 2022



Agenda

ASAM in a nutshell

ASAM standards for ADAS/AD

Strong standards
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I’ll keep it short!

Outlook4



ASAM in a nutshell



ASAM in a nutshell

400+ 
Members

37 
Released Standards

7
Domains

World-wide
Presence

A member-driven nonprofit organization

ASAM = Association for Standardization of Automation and Measuring Systems



ASAM – a truly international association!
ASAM Japan G.K. is your direct contact in Tokyo
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Membership

Revenue: 13,6% 50,5% 35,9  %
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Status: Jul 05, 2022



ASAM in Japan

6

Currently 53 members

Status: Jul 05, 2022

OEMs

Tier-1 Suppliers

Tools Vendors

Academics



ASAM Development
From the first idea to the publication of a standard

Guiding Principles: 

• Member-driven 

Initiatives and decisions are taken by the 

member companies. 

• Open collaboration and exchange

ASAM requests open exchange among all 

stakeholders. 

• Domain expertise 

ASAM has a global network of domain 

experts to develop standards

• Flexible processes

ASAM has lean yet flexible process 

structures leading to short development 

times

• Project support

Experienced Technology Managers 

support the working groups



Strategic partnerships

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.iso.org

MIPI Alliance
www.mipi.org

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

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/


Government funded R&D projects

KisSME
Artificial Intelligence (AI) for the selective near-

real-time recording of scenario- and maneuver 

data during the testing of highly-automated 

vehicles

• Funded project, Germany 

• 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

• 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/

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/

http://www.eclipse.org/
https://setlevel.de/
https://www.treumoda.de/


ASAM standards for ADAS/AD
Supporting the entire lifecycle



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

Concept Design Development Integration Test Deployment Maintenance End of Life

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks



Concept Design Development Integration Test Deployment Maintenance End of Life

ASAM standards for ADAS/AD
Domains in Detail

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks

Static and dynamic content of a 

scenario
Annotation

Interface

Operational Design Domain

Domain Ontology



ASAM standards for ADAS/AD
Domains in detail

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks

• Supporting ECU software development

• Formal description and documentation

• Description of change requests

• Development of functional safety features

• Correlate safety design to system architecture

• Example: SCDL (Safety Concept Description Language)

Concept Design Development Integration Test Deployment Maintenance End of Life



ASAM standards for ADAS/AD
Domains in detail

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks

• Store, retrieve, and analyze mass data

• captured during simulation, testing, production and 

operation of vehicles

• Example: ODS (Open Data Services)

Concept Design Development Integration Test Deployment Maintenance End of Life



Concept Design Development Integration Test Deployment Maintenance End of Life

ASAM standards for ADAS/AD
Domains in detail

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks• Work with ECU variables and parameters

• Read-write access to data in ECU memory

• Meta-description of data

• Description of calibration process

• Data storage in files

• Example: CMP (Capture Module Protocol)



Concept Design Development Integration Test Deployment Maintenance End of Life

ASAM standards for ADAS/AD
Domains in detail

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks

• Description and testing of ECU diagnostics subsystems

• Diagnostics for in-vehicle high performance computers (HPCs)

• Example: SOVD (Service-Oriented Vehicle Diagnostics)



Concept Design Development Integration Test Deployment Maintenance End of Life

ASAM standards for ADAS/AD
Domains in detail

Operational Design Domain Operational Domain

Simulation

Data Management & Analysis

Diagnostics

Measurement & Calibration

Test Automation

Software Development

ECU Networks

• Work with test systems

• APIs for programmatic access to

• Sensor and actuator devices

• Measurement and calibration systems

• HiL systems

• DoE systems

• Formats for test descriptions

• Example: XIL (Generic Simulator Interface)



ASAM standards for ADAS/AD
Connecting virtual and real world

Reality

OpenLABEL

OSI

OpenXOntology

OpenODD

Digital Twin

OpenSCENARIO
XIL

MDF

SCDL

SOVD

MCD-2 NET

ODS

and many more….

OpenDRIVE

OpenCRG



Strong standards
Creating credibility



Motivation
Creating strong standards

Tool A

Tool D

Tool C

Tool B

Strong established standard
(large and consistent adoption rate)

Weak standard
(small and inconsistent adoption rate)

StandardTool ATool C
Tool BTool D StandardTool ATool C

Tool BTool D

Strong emerging standard
(moderate but consistent adoption rate)

Tool A

Tool B

Tool C

Tool D

Definition Implementation



What to avoid…
A real-world example from another domain

Definition Implementation

Eight options to buy a single coffee



Proposed solution
Creating strong standards

Standard Style Guide /

Examples

Reference

Data Tools

Implementation

Library A

Library C

Library B

Library D

Tool A

Tool B

Tool C

Tool D

Assessment

Work in progress…



Outlook
Continuous development



The big picture
Testing software-centric vehicles

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



• ASAM OTX Extensions V3.1.0

• ASAM CMP V1.0.0

• ASAM OpenSCENARIO V1.2.0

Release and Project Roadmap 2022
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This year, we had two completely new standards releases (ASAM CMP, ASAM SOVD).

2022
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• ASAM SOVD V1.1.0

• ASAM OpenODD V1.0.0

• ASAM OSI V4.0.0

• ASAM iLinkRT V3.0.0

• ASAM SOVD V1.0.0

• ASAM OSI V3.5.0

• ASAM OpenSCENARIO V2.0.0

• ASAM MDF Image, Radar, Lidar, 

Sensor Logging

• ASAM ODS 6.2.0

• ASAM XIL 3.0.0

• ASAM OpenDRIVE V1.8.0

• ASAM OTX Extensions V3.2.0

Status: Jul 05, 2022

ASAM OpenXOntology 

Concept Paper

• ASAM OpenSCENARIO V2.0.1

• ASAM SOVD V1.1.0

• ASAM OpenSCENARIO V1.3.0

• Concept Project: ASAM OpenDRIVE + 

OGC CityGML



ASAM SIM:Guide
Standardization for highly automated driving

The guide contains

• Introduction to the ASAM domain "Simulation" 

• All current standardization activities by ASAM in the domain

• Current standardization activities outside of ASAM

->  places the ASAM OpenX standards in the larger context 

of a global standardization landscape

• Application stories from our members 

->  how do our members use the OpenX standards

->  how have these standards helped to improve processes

->  how are they facilitating customer projects

Order your copy today:

www.asam.net/asam-guide-simulation

26

http://www.asam.net/asam-guide-simulation


ASAM International Conference 2022 
On Nov 29 – 30, 2022, ASAM will hold its 5th International Conference as a face-to-face meeting

Towards ADAS and AD certification –

Integrated development and testing based on standards”

Conference… Trade Show…

Networking…

Dresden, 

Germany



Conclusion
Why ASAM?



Conclusion

ASAM provides the

▪ Motivation

▪ Know-how

▪ Framework and

▪ Community

for efficient development, deployment and maintenance of standards 

that are relevant to making Automated Driving a reality – today and tomorrow!
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Thank you for your attention!
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