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An Overview of ASAM OpenX...

8 individual standard initiatives

ASAM OpenDRIVE® ASAM OpenCRG” ASAM OpenSCENARIO® ASAM OpenODD

Defining the Operational Design Domain

Static Road Network Desription Static Road Surface Desription Dynamic Scenario Desription fsr Autariated Vehicles
ASAM OpenLABEL ASAM OSI°® ASAM OpenXOntology ASAM Study Project
Test Specification
Standardized Labeling ) . Core Domain Model for the Analysis: and harr_nonization of automotive
for objects and Scenarios Interface for Simulation ASAM Simulation Domain testing techniques and standards
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Vison of ASAM OpenX...

ASAM OpenXOntology ASAM OSI®

Operational Design Domain

ASAM OpenODD

L EEe
9 Static and dynamic content of a Annotation E~ »

scenario

ASAM OpenDRIVE® ASAM OpenSCENARIO® ASAM OpenLABEL

Core Domain Model for the

ASAM Simulation Domain Interface for Simulation

Defining the Operational Design Domain
for Automated Vehicles

Standardized Labeling
for objects and Scenarios

Static Road Surface Desription
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Define ASAM OpenDRIVE for a simple T-Junction
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ASAM OpenDRIVE: Hierachy

reference line lanes features
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ASAM OpenDRIVE Example: T-Junction

N

ASAM OpenDRIVE®

C oS

road id = 2

road id = 3

road id = 1'ﬂ

Quelle: https://www.stonewars.de
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https://www.stonewars.de/wp-content/uploads/2020/12/lego-city-60304-strassenkreuzung-mit-ampeln-5.jpg

ASAM OpenDRIVE®

ASAM OpenDRIVE Example: T-Junctio

A

Static Road Network Desription

Object = Streetlamp

Object = Streetlamp

Object = Vegetation

~—— /’
= /

Signal = Traffic light |

Roadmark = Zebra crossing «

ASAM OpenCRG® Object = Speedbump

Static Road Surface Desription

'““~.ﬁ?'Signal = Speedlimit (50km/h)

Quelle: https://www.stonewars.de _@_ ASAM
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Define an ontology for the T-Junction
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Ontology for Example: T-Junction

{ODD‘

-

‘ Road Topology —»{

Drivable Area
Elements

— Lane marking = broken |

Lane Elements ﬂ

Edge elements E

ASAM OpenODD

Defining the Operational Design Domain
for Automated Vehicles

ASAM OpenXOntology

e
e @0
°

Core Domain Model for the
ASAM Simulation Domain

Quelle: https://www.stonewars.de
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Ontology for Example: T-Junction

{ODD‘

-

‘ Road Topology —

-

Drivable Area
Elements

ASAM OpenODD

Defining the Operational Design Domain
for Automated Vehicles

ASAM OpenXOntology

e
9, S 9
®

Core Domain Model for the
ASAM Simulation Domain

Lane Elements

Lane divider ~ — Lane marking = broken |

Ij Lanes —
Surface type  —  uniform, tarmac |
Edge elements >  grass shoulder |
Eﬁwi\
Road — Minor road )

H{ Fixed road structure

Street furniture

- speed bumps |

Street light

! Streetlamp, type LED

Tree

> small needle trees |

Quelle: https://www.stonewars.de
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ASAM OpenODD ASAM OpenXOntology
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Defining the Operational Design Domain Core Domain Model for the
for Automated Vehicles ASAM Simulation Domain

Ontology for Example: T-Junction

*{ Drivable Area
Elements

‘ Road Topology —

Lane Elements

Lane divider ~ — Lane marking = broken |

Lanes —  single lanes |

Surface type uniform, tarmac \

Edge elements grass shoulder |
Sidewalk )
J

Minor road

N A

Road

H{ Fixed road structure

Street furniture  —  speed bumps |
Street light ! Streetlamp, type LED
Tree > small needle trees |

H{ Junction
|j>{ Intersection > T-intersection |

Quelle: https://www.stonewars.de _@_ ASAM
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ASAM OpenODD ASAM OpenXOntology
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Defining the Operational Design Domain Core Domain Model for the
for Automated Vehicles ASAM Simulation Domain

Ontology for Example: T-Junction

*{ Drivable Area
Elements

‘ Road Topology —

Lane Elements

Lane divider ~ — Lane marking = broken |

Lanes —  single lanes |

Surface type > uniform, tarmac |
Edge elements >  grass shoulder |
E’W}

— Minor road )

Road

H{ Fixed road structure

Street furniture  —  speed bumps |
Street light ! Streetlamp, type LED
Tree > small needle trees |

H{ Junction
|j>{ Intersection > T-intersection |

H{ Special strcutures

|j>{ Crosswalk

Quelle: https://www.stonewars.de _@_ ASAM
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Ontology for Example: T-Junction

{ODD‘

=2

‘ Road Topology —

*{ Drivable Area
Elements

ASAM OpenODD

Defining the Operational Design Domain
for Automated Vehicles

ASAM OpenXOntology

e
9, S 9
®

Core Domain Model for the
ASAM Simulation Domain

Lane Elements

ﬂ Lane divider  — Lane marking = broken |
' Lanes —

Surface type

| uniform, tarmac |

Edge elements

Road

~|:: grass shoulder |
( Sidewalk J
J

— Minor road

{ Fixed road structure

Street furniture

—  speedbumps |

Street light

—/Streetlamp, type LED|

Tree

| small needle trees |

*’{ Junction

E Intersection

[ T-ntersection |

{ Special strcutures

I: Crosswalk

4>{ Traffic Signs

-  static signs

}—Ij cross walk
: speedlimit

L——  dynamic signs

— traffic light

Quelle: https://www.stonewars.de
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Ontology for Example: T-Junction

{ODD‘

-

‘ Road Topology —

*{ Drivable Area
Elements

ASAM OpenODD

Defining the Operational Design Domain
for Automated Vehicles

ASAM OpenXOntology

e
9, S 9
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Core Domain Model for the
ASAM Simulation Domain

Lane Elements

Ij Lane divider ~ — Lane marking = broken |
i Lanes —

Surface type

> uniform, tarmac |

Edge elements

Road

E grass shoulder |
[ Sidewalk )
]

— Minor road

H{ Fixed road structure

Street furniture

> speed bumps |

Street light

' Streetlamp, type LED

Tree

— small needle trees |

H{ Junction

|j>{ Intersection

> T-intersection |

H{ Special strcutures

~>< Traffic Signs

|j>{ Crosswalk

static signs

}—E{ cross walk |
l speedlimit

I

dynamic signs

— traffic light |

H{ Properties

driving direction

I Right hand traffic

— range [min, max]

number of lanes

> range [min, max]

-
—— lane dimensions
R
.

lane marking color }—ﬂ [white]

Quelle: https://www.stonewars.de
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Define the Operational Design Domain for the
T-Junction
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ODD Definition for the T-dJunction: Permissive

ODD

=

Road Topology

—

>

Drivable Area
Elements

=

Junction

L

Special strcutures

L

Traffic Signs

Properties

Lane Elements

Surface type

Edge elements

Road

— Fixed road structure

Street furniture
Street light

Tree

Intersection

Crosswalk

static signs

dynamic signs

driving direction
lane dimensions
number of lanes

T

—

Lane divider
Lanes
uniform, tarmac
grass shoulder
Sidewalk
Minor road

speed bumps

— Streetlamp, type LED

—

—>

|

—

—

—

—— lane marking color —

small needle trees

T-intersection

cross walk
speedlimit

traffic light

Right hand traffic

range [min, max]

range [min, max]
[white]

—* Lane marking = broken

—

Single lanes

ASAM OpenODD

Defining the Operational Design Domain
for Automated Vehicles

ASAM OpenXOntology

oY |
9 | o
® O

Core Domain Model for the
ASAM Simulation Domain

Example with Pseudo code:

odd_ontology

myODD (
mode: ‘permissive‘;

laneDimensions

1 ASAM OpenODD is still in the concept phase !
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ASAM OpenODD ASAM OpenXOntology

ODD Definition for the T-dJunction: Restrictive — e ..J

oDD ®

Defining the Operational Design Domain Core Domain Model for the
for Automated Vehicles ASAM Simulation Domain

Drivable Area

Road Topology ~ —— Elements

Lane Elements E Lane divider —* Lane marking = broken

Lanes  —  Single anes Example with pseudo code:

Surface type —> uniform, tarmac

Edge elements grass shoulder
T. Sidewalk odd_ontology

Road — Minor road

1L ]

— Fixed road structure

‘ myODD (
Street furniture  — speed bumps . .
Street light — Streetlamp, type LED mOde 3 ¢ I"eS'tl"lct lve ¢
Tree " smallneedle lrees SUITABLE Lanemarking WHEN ‘broken¢;

L) Juncton SUITABLE Lanes WHEN fsingle lanes®;

T

riesseten T Teseter SUITABLE driving direction WHEN ‘right _hand traffic‘;
77| SPecial streutures SUITABLE laneDimensions WHEN {min: 3.0, max: 5.0};
‘—» Crosswalk
I Traffic Signs
static signs cross walk
speedlimit

|

dynamic signs traffic light

| Properties
—>  driving direction Right hand traffic

——| lane dimensions range [min, max]

—>
—>

—> number of lanes —> range [min, max]
—

—— lane marking color [white]

V¢\
! ASAM OpenODD is still in the concept phase ! 7] ASAM


https://www.stonewars.de/wp-content/uploads/2020/12/lego-city-60304-strassenkreuzung-mit-ampeln-5.jpg

Next Steps for ASAM OpenODD
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ASAM Development

From the First Idea to the Publication of a Standard

Publication of
the Standard

PROPOSAL & @
ENROLLMENT
Release Decision
Proposal Workshop Public Draft Review
Decision by the TSC Feeback Processing

Member Initiatives
Study Groups
Concept Projects
Market Surveys, ...

Guiding Principles:

Member-driven
Initiatives and decisions are taken by the
member companies.

Open 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

& ASAM



Next Steps for ASAM OpenODD

The goal is to start the standardization project for ASAM Necessary steps to setup the project
OpenODD V1.0.0 in March/April 2022

» Write the project proposal until 4th of February
« Schedule first propsal meeting early January 2022
» Define workpackages
« Estimate work effort
» Define required service provider budget
* Find committet project members

ASAM OpenODD

* Present the project proposal at the TSC on 22nd of
February

» Plan the kickoff workshop if the TSC approved the
project proposal for March or April 2022

Defining the Operational Design Domain
for Automated Vehicles

Aim to release OpenODD V 1.0.0 in 2023

& ASAM
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