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How do the ASAM OpenX standards
work together?

How to set up a co-simulation using
these standards?




Everything you see is standardized Persival)))

esmini(lib) ~osc german_highway_demo.xosc -

Map, Scenario, 3D Models, Material Properties, Model Data Exchange

““““
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The Standards persival))

Covering 4 ASAM OpenX Standards

ASAM OpenDRIVE® ASAM OpenSCENARIO® ASAM OpenMATERIAL® 3D ASAM OSI®

Material properties

Static road network description Dynamic scenario description St 30 prrsdliel strustanes Interface for simulation
Where are we driving? What are dynamic What does the How to transfer
elements doing? environment look like information between

(to perception sensors)? models?
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Simulation Architecture of Example

Co-Simulation of Scenario Player and Sensor Model

Scenario

Database

ASAM OpenSCENARIO ASAM OpenDRIVE

Scenario Player ASAM _ ASAM

ASAM OpenMATERIAL 3D

> Trace File Writer

Sensor Models

(esmini) 0SI3::SensorView

Co-Simulation
(OpenMCx)

19.03.2026

OSI3::SensorData'
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The ASAM OpenX Assets Repository Persival))

Consistent ASAM OpenDRIVE, OpenSCENARIO and OpenMATERIAL 3D Files

<> code () Issues

» asam-openx-assets usl 2 EditPins & Unwatch 1 - Y Fork 1 - & sur 8 -

P main + P 2Branches © 0Tags Q Gotofile ¢ b | e

9 ClemensLinnheff Remove duplicate materials (#8) & 7b231et - 2 months ago %) 5 Commits demonstrating the connection

W githubsworkfiows
= docsimages

B models

I xodr

I xosc

[ gitattributes

(3 gitignore

[) wicense

() README.md

[0 README 4% MPL-2.0 license 7 =

ASAM OpenX Data and Assets

Packages
This is a collection of data and assets demonstrating the connection between ASAM OpenDRIVE, ‘ packages published
ASAM OpenSCENARIO XML, ASAM OpenMATERIAL 3D and further ASAM OpenX standards. Publish your first package
Folder Structure Contributors !

* xoar/ : Contains ASAM OpenDRIVE files defining road networks.
* xosc/ : Contains ASAM OpenSCENARIO XML files defining driving scenarios.

* models/ : Contains ASAM OpenMATERIAL 3D assets including material properties
o environments, vehicles, etcs :Subfolders for different types of 3D assets.

o materials/ :Contains ASAM OpenMATERIAL 3D material property files and look-up tables.

= O Persival-GmbH | asam-openx-assets Q Type (7]to search B8 6 - +- 0 n A2 ?

Il pullrequests &> agents @ Actions [ Projects @ Security |~ Insights i Settings

About o]

Collection of data and assets

between ASAM QpasBRIVE ASAM
P NARIO XML, ASAM OSI,
ASAM OpenMATERIAL 3D and
further ASAM OpenX standards

Add retro-reflectors to re. 3 months

Initial setup (#2) 4 months ago

Gve duplicate materials (#8) 2 months ago

Initial setup (# 4 MONThS 8a0 &% MPL-2.0 license
Ar Activity
el (42) 4 months ago

[ Custom properties
w

Initial setup T 4 months ag; 8 stars

® 1watching

Initial setup (#2) 4 months ago

Y 1fork
Initial commit Audit log

Initial setup (#2) 4 months 3y

Releas

No rele

e ClemensLinnhoff Clemens Linnh..,

1. Note: The material files are placeholders to demonstrate how the material system works.
They are not actual measurement data.
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How are the Assets linked? Persival))
ASAM OpenSCENARIO as Single Source of Truth

1 <?xml version="1.0" encoding="UTF-8"?>

2 <0penSCENARIO xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance"”

3 xsi:noNamespaceSchemaLocation="0penScenario.xsd">

4 <FileHeader description="dsc_scenario" author="blender_dsc" revMajor="1" revMinor="3"

5 date="2024-02-28T68:11:14.087857" />

6 <CataloglLocations>

7 <VehicleCatalog>

8 <Directory path="./Catalogs/Vehicles" />

9 </vehiclecCatalog>

10 </Cataloglocations>

11 <RoadNetwork>

12 <LogicFile filepath="../xodr/german_highway short.xodr" />

13 <SceneGraphFile filepath="../models/environments/german_highway_short/german_highway_short.xoma"/>

14 </RoadNetwork>

15 <Entities> 1 <?xml version="1.0" encoding="UTF-8"?>

16 <ScenarioOhject name="Ego"> 2 <0penSCENARIO>

17 <CatalogReference cataloglame="VehicleCatalog" entryName="audi_q7_201% 2 <FileHeader revMajor="1"

18 </ScenarioObject> 4 revMinor="3"

19 <ScenarioObject name="Trucki"s 5 date="2025-11-24T10:00:00"

20 <CatalogReference catalogName="VehicleCatalog" entryName="gmc_hummer_z © description="Vehicle catalog"

21 </ScenarioObject> 7 author="Persival GmbH"/>

22 <ScenarioObject name="Vehicle1"> 8 <Catalog name="vehicleCatalog">

23 <CatalogReference catalogName="VehicleCatalog" entryName="dacia_duster & <Vehicle name="volvo_v60_polestar_2013" vehicleCategory="car" mass="1950" model3d="../models/vehicles/volvo_v60_polestar_2013/volvo_v60_polestar_2013.xoma">

24 </ScenarioObject> 10 <BoundingBox>

25 <ScenarioObject name="Truck2"s 11 <Center x="1.4075" y="0.000" 2="0.747"/>

26 <CatalogReference catalogName="VehicleCatalog” entryName="fiat_ducato_ 12 <Dimensions length="4.674" width="2.085" height="1.484"/>

27 </ScenarioObject> 13 </BoundingBox>

28 Reonarinfhiont naoma=Miohinladts 14 <Performance maxSpeed="69.0" maxDeceleration="8.5" maxAcceleration="6.8"/>

O enSCENARIO Flle "vehiclecatalog" entryName="audi q7 21t 15 <Axles>

F) 16 <FrontAxle maxSteering="0.65" wheelDiameter="0.638" trackWidth="1,5817" positionx="2.7852" positionz="0.319"/>

17 <RearAxle maxSteering="0.8" wheelDiameter="0.638" trackWidth="1.5817" positionX= positionZ="0.319"/>
18 </Axles>
19 <Properties>
20 <Property name="model _id" value="4"/>
21 <!-- Scale modes: None, BBToModel, ModelToBB -->
22 <Property name="scaleMode" value="ModelToBB"/>
23 </Properties>
24 </Vehicle>
25 <Vehicle name="dacia_duster_2810" vehicleCategory="car" mass="1400" model3d="../models/vehicles/dacia_duster_2010/dacia_duster_2016.xoma">
26 <BoundingBox>

27 <Center x="1.3424" y=
- ) ) o t="1.682"/>

OpenSCENARIO Vehicle Catalog
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How the Sensor Simulation Works

From Input over 3D Environment and Ray Tracing to Model Output

Load Static Environment
0si3::GroundTruth::model_reference

Custom Ray Tracing
ASAM OpenMATERIAL 3D Properties

~ el [N

19.03.2026

Load/Update Moving Objects Set Sensor Position

Set via FMI Parameters

0si3::MovingObject::model_reference

Model Output

o0si3::FeatureData

Signal Processing

e.g. as black box from Tier 1
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The Full Example persival)

Everything you need to run the simulation example in one repository — Just build and run

= o Persival-GmbH | standardized-co-simulation-demo Q Type[7]to search 8 6~ +-||@| | H| 2 g

<> Ccode (@ Issues I Pullrequests &> Agents (O Actions [ Projects @ Security |« Insights 3 Settings

>)) standardized-co-simulation-demo rubic 5 EditPins - | @Unwatch 2 - | Y Fork 1 - starred 6 @~

P main ~ B 18ranch © 0Tags Q Gotofile 9| [ +|[& About B

Comprehensive demo of an

% ClemensLinnhoff Update lidar model and assets submodule (#10) =8 b122322 - 2 monthsago %) 8 Commits automotiyece=-sirrraration including
a physical lidar model with
B3 asam-openx-assets @ 7b231et Update lidar model and assets submodyletise 2 months ago standardized interfaces %
(¢) . .

B8 doc/images eeraTSELLD (#2) 4 months ago 01 Readme

pr =ZONCETSE I I | I I
B fmus Update lidar model and assets submodule (#10) 2 months ago i e S I I

£

A Activity
I simulation_output 1 initial setup (#2) 4 months ago Custem properties OpenSCENARIO player
W ssds 1 initial setup (#2) 4months ago W 6stars
® 2watching
| tools 1 initial setup (#2) 4 months ago ¥ 1fork
[ .gitignore te lidar model and assets submodule (#10) 2 months ago &) Auditlog Syste m
Report repository
[ .gitmodules 1 initial setup (#2) 4 months ago St ru ctu re
[ LIcENSE Initial commit Releases
; . eg e
README.md Add missing dependencies (#8 3 months ago D ST D f t
o s s culll R e erinitiions
[ build.sh 1 initial setup (#2) 4 months ago

OpenMCx

2 = No packages published
Publish your first package

[0 README & MPL-2.0 license

Contributors 2

a ClemensLinn!
This repository demonstrates how to set up and run advanced co-simulation workflows for
automotive and mobility applications using OpenMCx and esmini together with physical perception j) Latios96 Jan Halama (Honsbrok)
sensor models, while leveraging the ASAM OpenX standards for interoperability.

Standardized Co-Simulation Demo

* Co-Simulation Setup with OpenMCx: Learn how to configure and orchestrate multi-domain Languages

. .
Build everything
simulations using OpenMCx as the backbone for distributed simulation environments. The co-
simulation system definitions are implemented in the SSP standard. Shall-100:0% yo u n e e d

Integrating esmini: Explore how esmini, a lightweight ASAM OpenSCENARIO player, can be
integrated into co-simulation setups for scenario execution and visualization using the FMI
standard and ASAM OST Tt is nackaned as a Functinnal Mock-un Hnit (EMID far seamlass
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Check it your yourself

Download, run, and build on your Linux PC

https://github.com/Persival-GmbH/standardized-co-simulation-demo
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Persival ))) '

Contact us

- philipp.rosenberger@persival.de clemens.linnhoff@persival.de _‘:x
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