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ASAM standards portfolio

ASAM is currently active in 7 domains

Simulation Measurement & Calibration

ARTI CDF CMP CPX HMS

OpenCRG  OpenDRIVE OpenLABEL

OpenMATERIAL 3D  OpenODD MCD-1 CCP  MCD-1 POD MCD-1 XCP

OpenSCENARIO DSL MCD-1 XCP ~ MCD-2 CERP MDF
OpenSCENARIO XML (O]

Data Management & Analysis

CEA ODS

Diagnostics

MCD-2D MCD-3D  SOVD

Test Automation

ECU Networks

MCD-2 NET

ACI ASAP 3 ATX GDI iLinkRT
MCD-3 MC OTX Extensions XIL

Software Development
CC FSX ISSUE LXF MBFS MDX SCDL

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

Status: May 2025
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ASAM Simulation Domain

Overview
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Simulation Domain Standards
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ASAM Simulation Standards Offering

Free access Standards Open-Source Standards

* Development is done in ASAM projects * Development is done in ASAM projects
and exclusive to members and exclusive to members
» Specifications are free to use for « Specification and software are publicly
members and non-members under available on GitHub under open-source
ASAM license licensing (i.e., MPL 2.0 or Apache 2.0)
* Examples: o Examp|es:
* ASAM OpenDRIVE - ASAM OpenMATERIAL 3D
« ASAM OpenSCENARIO DSL & XML « ASAM OS]
 ASAM OpenODD « ASAM OpenCRG

« ASAM OpenLABEL
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ASAM OpenX activities timeline 2025/2026

ASAM OnenCRG v2.0.0 ASAM OpenDRIVE 1.9.0
Approval for ASAM OpenX PoC Addition of ASAM OpenCRG CCB ot ASXGM"O \I:IIA'I:ERIAL ASAM OpenSCENARIO XML v1.4.0
Approval of ASAM OpenDRIVE / Total Projects under PoC is 13 110 pen ASAM OSI v3.8.0
CltyGML Concept PrOjeCt ASAM OpenCRG v2.0.1
Mar 2025 Nov 2025 Mar 2026 Later 2026
-@ o o @ o @ @ ®
2024 Sep 2025 Jan 2026 May 2026

5 CCBs established (ASAM
OpenDRIVE, ASAM OpenSCENARIO
XML & DSL, ASAM OSI & Quality
Checker)

11 Projects started

ASAM Quality Checker Framework
v1.1.0

Approval of ASAM QSQ Project
Proposal

ASAM OpenSCENARIO DSL v2.2.0

Approval of ASAM OSI High Fidelity
Sensors Concept Project

ASAM OpenMATERIAL v1.1.0
ASAM OpenCRG v2.1.0

ASAM OpenSCENARIO DSL
v2.3.0

Further OpenX Topics from
OpenX Backlog
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ASAM Simulation Domain
What's coming soon in ASAM OpenX

& ASAM



Addition of Construction lanes (Permanent and temporary)

» Real-world construction sites often contain permanent lanes
(white markings) and temporary lanes (yellow markings)
simultaneously on the same road surface

« Additional lanes or entire roads layered on top of existing ones

Enabled Use Cases

ADAS / AD testing: Simultaneous access to permanent (stored
map) and temporary (perception-based) lane data from a single
ASAM OpenDRIVE source

Simulation flexibility: Quick addition or removal of construction
sites at initialization or runtime

Safety scenario creation: ASAM OpenSCENARIO scenarios with
hazardous behaviors, e.g., agents ignoring or switching between
temporary and permanent lanes
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Smooth Object Outlines

 In ASAM OpenDRIVE 1.8.0, object outlines were limited to
polylines, often requiring many points to achieve acceptable
accuracy

« The implemented enhancement extends the object outline
definition to support smooth, continuous geometries,
avoiding fixed pre-sampling

Enabled Use Cases

» Export object outlines without predefined sampling resolution

* Import outlines and decide sampling strategy in the consuming
tool, e.g. for sensor simulation

* Re-import and modify object shapes without geometry loss




Alignment of definition of traffic participants

All ASAM OpenX standards (ASAM OpenDRIVE, ASAM

OpenSCENARIO XML/DSL, ASAM OSI) historically defined

traffic participants independently, leading to inconsistencies

across toolchains

Harmonized definitions based on the ASAM Traffic

Participants Specificatic 7212 oefmitons

Main Category

Car

Bus

Heavy Truck

Trailer

Semi-tractor

Description

A car is a motorized vehicle designed primarily for
passenger transportation. A car typically has four
wheels.

Avan is a motorized vehicle with a larger cargo
area than a car, used for transporting goods or
people. This category is not intended for mini

vans, which shall rather be categorized as cars.

Abus is a motorized vehicle designed to carry
multiple passengers.

A heavy truck is a large commercial vehicle de-
signed for transporting heavy loads. The cargo
area is rigidly fixed to the vehicle itself.

Atrailer is a non-motorized vehicle designed for
being towed by a motorized vehicle to carry goods,
animals, or people.

A semi-tractor is a vehicle designed for towing
semi-trailers for the transportation of heavy loads.

Additional Notes
Corresponds roughly with UNECE [7] categories

M1,GandL7.

Corresponds roughly with UNECE [7] categories
M2and N1.

Corresponds roughly with UNECE [7] category M3
classes |, I, 1.

Corresponds roughly with UNECE [7] category
N

Corresponds roughly with UNEGE [7] category O1
to 03.

Corresponds roughly with UNECE [7] category N3.

6 General concepts
7 Traffic participants
7.1 General
7.2 Vehicles
7.3 Persons
7.4 Animals
8 Affected standards
Annexes
Bibliography
List of figures
List of tables
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ASAM OSI New Features

Adoption of MCAP: ASAM OSI now supports multi-channel storage in its trace file. This new multi-channel trace file
format supports metadata, schema embedding, and long-term storage, addressing the limitations of previous single-
channel formats

Quality Checker Bundle: The QC-OSI Trace bundle was developed as a replacement for the older OSI Validation
framework, providing more robust rule checking for trace files within the ASAM QC Framework. Required changes on
the Quality checker framework side were also implemented and released with QC v1.1.0

Modernized Build System: The build infrastructure was updated to use modern CMAKE capabilities, introducing
multi-platform support and streamlined GitHub CI processes.

Repository Split: A major architectural change involved splitting the OSI repository into separate entities to allow for
independent update cycles and simplified workflows. These are now are:

» Core specification and Proto files

« C++ bindings

* Python bindings
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ASAM OpenSCENARIO DSL new features

* Bug fixes & clearer semantics:
Fixed misleading explanation around serial composition and range usage in modifiers, improving documentation
clarity and consistency.

 Language enhancements:
* Primitive types can be extended with methods.
« Range Types introduced: Added first-class range of ... types (with lower/upper/in) and made composition duration
range-typed for more explicit, robust modeling.

« Domain model updates:
« Extended key movement modifiers with range-typed parameters and added offset_range support to follow _lane;
aligned traffic participant roles and vehicle categories across ASAM OpenX.
« A set of string methods were introduced.
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In the making features

ASAM OpenMATERIAL 3D

Detail lights definitions

Emissive materials for camera simulation

Develop a concept for asset referencing and scene
description. This will include file referencing to other
ASAM Standards (ASAM OpenSCENARIO, ASAM
OpenDRIVE, ASAM OSI)

Add thickness parameter for transmittance calculation
Data Concealment and protection for creators IP
More features ......

Check all issues on GitHub:

ASAM OpenCRG
Currently available on GitHub under Apache 2.0

License
Numerous bugfixes in the C-APIl and MATLAB-API

are coming in ASAM OpenCRG v2.0.1

Several features are being discussed for v2.1.0
(Workshop coming soon):

Support multi-threads in the C-API
A new Python API
Improve the use of keywords
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ASAM Simulation Domain

New concepts making its way
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ASAM OpenDRIVE®

ASAM OpenDRIVE with CityGML (Concept)

Key Features:
ASAM OpenDRIVE: Focuses solely on road network logics for enhanced
efficiency.

am | CityGML

Non-redundant 3D Street Space Model in CityGML: Provides accurate
urban environment representations.

Improved interoperability: Facilitates adoption across domains like
simulation and urban planning.

Aim:
Simplifying street space modeling: Introducing new approaches to make the
process more intuitive and versatile.

Bridging the gap between research and real-world data: Ensuring the
standard can accommodate high-level research data as well as practical,
end-user applications.

Enhanced interoperability and extendibility: Creating defined interfaces to
avoid misuse of non-standard data tags.
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ASAM QSQ - Quantifying Simulation Quality

QSQ Proposal
Virtual homologation depends on credible virtual methods P 2025 (I304 ASAM QSQ

(high-quality models, frameworks) & tools. Proposal v4.pdf

« Current gap: No standardized quality metrics for simulation frameworks/models
(esp. sensors)

* Proposal:
o Create standardized data format for quality metrics
o Define metrics & use-case specific weighting
o Proof-of-Concept (PoC) to test applicability

« GOAL:
« Establish credibility through industry consensus on how simulation quality is defined, measured, and
communicated in simulation frameworks and sensor models used in ADAS/AD virtual homologation.
* Improve credibility, comparability, and acceptance by authorities
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ASAM DMS / VOMS
Why ASAM DMS / VOMS?

* Fragmented DMS/VOMS landscape
» Each company collects data differently, has its own interface structure
* Integration challenges for OEMs and Tier-1 Suppliers

* Inconsistent system behavior across vehicles

Barriers to validating safety and regulatory compliance

ASAM brings the global community together to solve these issues
with coordinated standardization efforts across the full VOMS lifecycle.
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ASAM DMS / VOMS

ASAM DMS/VOMS

ASAM VOMS-QA Data Model ASAM VOMS-API
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ASAM OSI High Fidelity Sensor Simulation

Goal

Propose extensions to ASAM OSI that enable the seamless
integration of sensor models into simulation environments,

enabling several use cases that requires high fidelity sensor

models

Motivation

Current ASAM OSI interfaces lack support for high-fidelity
physical sensor phenomena (e.g., spectral irradiance, radar

waveforms);

Upcoming UN/NATM regulations will require validated simulation
models comparable to reals sensors

SMP (FMI

. OSMP (FMI)
gtna\x:nment Image
-
Scenario data (%)

OSMP (FMI)

Raw data
(*)

Generator [

Sensor
control

Processed
data

Driving Function
(VECU)

Vehicle Dynamics

—_—

—)

0sI Interfaces Extended OSI Interfaces

Standardized feedback loops for sensor control (exposure,
beamforming, etc.) are not supported by ASAM OSI.

Enroliment Open until 15.04.2026

Vehicle status

(*) Some modifications may be required, to be
discussed during this project.

Kosuke Yamazaki (Sony Semiconductor Solutions), Improving camera
simulation quality, ASAM Technical Seminar 2025
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Later Today for ASAM OpenX

13:30 to 13:50 ASAM OpenDRIVE & CityGML
Benedikt Schwab (TU Munich)

13:50 to 14:10 ASAM OpenX example repository
Clemens Linnhoff (Persival)

14:10 to 14:30 ASAM OpenDRIVE and NDS
Fabian Klebert (Klebert Engineering)

14:30 to 14:50 ASAM QSQ (Quantifying Simulation Quality)
Basit Khan (AAI)

15:40 to 16:00 Developing and implementing ASAM OpenODD
Andreas Richter (Volkswagen)

16:00 to 16:20 ASAM and ASAM standards in research projects: experiences and expectations
Jens Ziehn (Fraunhofer Institute IOSB)
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Thank you for your

attention
Yash Shah Ahmed Sadek
ASAM e.V.

ASAM e.V.
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