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ASAM membership

More than 400 member organizations develop and apply ASAM standards

Status: Oct 11, 2022




ASAM - a truly international association!

About half of the ASAM income stems from members outside of Europe
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Membership
Revenue: 13,6% 50,5% 35,9 %

Status: Jul 05, 2022
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Release and Project Roadmap 2022

In 2022, we had two completely new standards released (ASAM CMP, ASAM SOVD).

Releases *

Project Starts*

« ASAM OTX Extensions V3.1.0
« ASAM CMP V1.0.0
* ASAM OpenSCENARIO V1.2.0

ASAM OpenXOntology
Concept Paper

2022

« ASAM OTX Extensions V3.2.0

ASAM iLinkRT V3.0.0 * ASAM MDF Image, Radar, Lidar,

Sensor Logging
ASAM SOVD V1.0.0
+ ASAM ODS 6.2.0
ASAM OSI V3.5.0

+ ASAM XIL 3.0.0
ASAM OpenSCENARIO V2.0.0
+ ASAM OpenDRIVE V1.8.0

* Concept Project: ASAM
© ASHMEOVDIELS OpenDRIVE + OGC CityGML
- ASAM OpenODD V1.0.0

" ASAMOSIV3.6.0;V4.0.0 - ASAM OpenSCENARIO V1.3.0

* ASAM OpenSCENARIO V2.0.1

» Concept Project: ASAM OpenDRIVE +
OGC CityGML
Status: Jul 05, 2022
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Test description

Test specification description

ODD description
= ASAM OpenODD

Scenario Description

Dynamic Content
= ASAM OpenSCENARIO

Static Content
= ASAM OpenDRIVE
= ASAM OpenCRG

Scenario pass/fail criteria
= ASAM OpenSCENARIO 2.0

Validate

Simulation

Models
= OpenMaterial (Planned)

$ Asam osI
Simulated Environment

$ Asam osI

Logging  Labels for sensor data
= ASAM OpenLABEL

Physical Test

Hardware

t

Physical site

Domain = On-Road Driving =+ ASAM OpenXOntology

Postprocess

Labelling
= ASAM OpenLABEL

(Format & labels for objects & scenarios)

Criteria Evaluation

Store

Retrieve

Scenario metadata, labels & keywords
= ASAM OpenLABEL
Labels & metadata for scenarios

Formal ontological representation of the domain
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ASAM OpenX €141

ASAM OpenSCENARIO ASAM OpenLABEL
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Highlight: Connecting ASAM domains

Beyond OpenX

OpenXOntology
Open?DD

| XIL
| OpenSCENARIO OpenLABEL MDE ! and many more....

g O3 SCDL |




OpenDRIVE

» File format for the description of road networks.

* V1.6.1 released March 2021
* Integration of OpenCRG
» Bug fixes & clarifications

* New project started in May 2021 [Proposal]
* Two releases:

* V1.7.0 in July 2021
* Address known issues in V1.6.1

+ V1.8.0 planned for Q1 2023
* New features based on concepts from the OpenDRIVE Concept Paper
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ASAM OpenDRIVE

OpenDRIVE: Open Dynamic Road Information for Vehicle Environment

File format for the description of road networks.

Used for simulators in the area of
* Drive simulation

+ Traffic simulation

» Sensor simulation

Based upon XML and a hierarchical data model.

Basic elements:
* Roads

« Junctions

» Controller

Not covered: entities acting on or interacting with the
road network.
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OpenCRG

OpenCRG Usage | |
« CRG = "Curved Regular Grid, * Vehicle dynamics
- Developed by Daimler AG » Tire simulation

 Driving simulation (Combination with OpenDRIVE !)

» open source C-API for data handling and evaluation . Vibration simulation

« open source MATLAB® API for data manipulation
and generation
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OpenSCENARIO

» File format for the description of dynamic content in driving simulation applications.

* V1.1.1 bugdfix released Nov 2021

 Fixed small issue in schema

* V1.2.0 released May 2022
« Many clarifications in the specification
« Support for virtual sensor recognition algorithm testing
» Support for sensor error injection
* Introduction of variables
» Support for multiple controllers

* Vehicle role, light action, animation action and much more...

* backward compatible to v1.1.1 and v1.0.0

* V2.0.0 released July 2022
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OpenSCENARIO

« OpenSCENARIO 2.x.x[F1.xxD EFREBRTIEIHY FE A,
¢ IXXDMREZ2XXTEIRT BE=0HD FXa A2 MIEHRERNIZTERASATLET,
s MN—D a3 DMEZTEELTHY., BIK2024FTAFEFEZATVNSHENDETT,
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Open Simulation Interface (OSI)

* Open-source, generic interface between models (e.g. sensors, traffic participants) and simulation environments

* V3.4.0 released Nov 2021

» Extensions to SensorViewConfiguration::, StationaryObiject::,
LaneBoundary::, TrafficSign:: and more

» Added support for using OSI with Flatbuffers

« Migrated documentation to asciidoc in accordance to
ASAM information architecture

« V3.5.0 July 2022, latest

* Logic Lanes

« Improvements to documentation An enhanced OS! logical flow

» Follow-up project planned directly after — details to follow!
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Open Simulation Interface (OSI)

Environment simulation X Environment simulation Y

—)

AD function

Same model
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ASAM OpenODD

+ Standardized format for the definition of Operational Design Domains (ODDs)
» Concept paper released in November 2021 [link]
« Standardization project has been started since July 2022

« Proposal workshop took place March 14t [link]

* Proposal in preparation

« The project is going to finish in December 2023.

* More details have been presented at our technical seminar!
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ASAM OpenLABEL V1.0.0 - Foundations

Project and milestones

OpenLABEL V1.0.0 — Released Nov. 2021

» Multi-sensor Object labeling

* Scenario tagging

» JSON schema — data model and format
» TTL Ontology for scenario tagging

 Ideation ! Standard ! Release
! Dec 372019  Project i Nov 2021
: { Full :
§standard
Jan 2021

33277992

https://openlabel.asam.net/VV1-0-0/schema/openlabel_json_schema.json

i Concept ;Webinar https://openlabel.asam.net/V1-0-0/ontologies/openlabel_ontology scenario_tags.ttl
; Project i June 2021
’ Concept

Paper

March 2020
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ASAM OpenLABEL

The ASAM OpenLABEL Concept Project will provide the basis for the
Standard development of OpenLABEL 1.0.

Focus on the HOW to label - Labeling formats for objects of interest and scenario data

The project is divided into 4 work packages:

Annotation Format

Labeling Methods

Taxonomy -> linked to OpenXOntology
Scenario Labels

BN =

Concept paper releasing November 2020
Standard development project starting Dec. 2020
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ASAM OpenLABEL V1.0.0 - Motivation

Industry requirements Define focus areas Consensus and joint work

What do we need? Focus on current needs Data format
Keeping it extendable for future versions JSON schema
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ASAM OpenLABEL V1.0.0 - Scope

Multi-Sensor Data Labeling Scenario Tagging
* Object labeling in images, videos, point clouds » Test scenario tagging
« 2D and 3D geometries (boxes, lines, shapes) » Tag relationships
* Time intervals and synchronization * Ontology-based definitions

» Coordinate system management
» Attributes (categorical, numerical, custom)
+ Linkage to ontologies

* For ground-truth generation * For semantic search of scenario conditions
* For training dataset generation

31






ASAM MDF

The current state

MDF4 can store arbitrary data

Everything that can be expressed as C-structs can be
represented in a way that is trivially accessible for tools

Other types of data is also possible

— But multiple mappings create ambiguity and thus
reduce the usefulness of the standard regarding
the interchangeability of data

Application 1

Application 2
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ASAM MDF

The current state

In-File Representation 1 In-File Representation 2

Application 1 Application 2 Application 1 Application 2
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ASAM MDF

The Goals of 4.x

— Standardize the storage of complex data like

- GPS
— Radar
— Lidar
— Cameras
— By (mainly) using existing mechanisms and providing the
necessary metadata for decoding

Application 1 Application 2
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ASAM MDF

Current Progress

Advanced proposal for an associated standard for
storing GPS data available

Proposal for storing meta-data related to raw sensor
data under discussion

Bugfixes in the existing standard and smaller extensions
unrelated to sensor data (e.g. new compression
methods)

Additional topics on the list to be evaluated (e.g.
improvements to the semantics of unsorted data for
replay purpose)

MDF 4.3 with minor improvements

One or multiple associated standards that define the
storage of sensor data, ideally compatible to older
MDF4 versions.
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