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Introduction

ASAM OpenSCENARIO DSL is specifically designed for large-scale verification and validation (V&V) purposes to test safety and
functionality of autonomous vehicles (AV) , Automated Driving Systems (ADS) and advanced driver-assistance systems (ADAS/DCAS).

ASAM OpenSCENARIO DSL defines:
* A domain-specific language (DSL), with the characteristics of a human and machine-readable software programming language
* An extendable domain model, which represents the central concepts of the on-road driving domain

The standard emphasizes composition and reuse of scenario descriptions, allowing simple scenarios to serve as building blocks for
more complex ones. It enables both location-specific as well as map/ODD-agnostic scenario descriptions, enabling wide applicability.
The language supports various concrete, logical and abstract scenario descriptions. These scenarios include maneuvers that involve
multiple vehicles, other traffic participants, complex environmental interactions, complex variations of testing parameters, and the
evaluation and analysis of complex or compound measurement criteria. The language enables creating abstract scenarios, focusing on
the scenario intent.

ASAM OpenSCENARIO DSL is designed to support and represent test scenarios which include KPls, checks, & coverage metrics
reflected on the dynamic behaviors and actors.

The standard offers built-in abstract road descriptions; thus, scenarios are map and ODD agnostic

The standard is used in virtual development, testing, as well as validation of functions for driver assistance, automated driving, and
autonomous driving. However, it is also suitable for testing on test tracks or proving grounds, for testing in a mixed environment (HiL),
and for decoding real-word driving data.
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Motivation for the new release

Alignment with ASAM OpenX set of standards

Fixes and improvements based on users' feedback
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Language enhancements

Several core language features were introduced to increase the expressiveness and scalability of the DSL:

* Primitive Type Extensions: The language now allows primitive types (such as string and float) to be extended with
methods, reducing the need for specialized operators and allowing users to define their own methods.

* First-Class Range Types: Introduced a dedicated range of ... type with built-in operators like lower, upper, and
in. Additionally, the restriction requiring the lower bound to strictly precede the upper bound in range expressions was
removed.

« Standard Library Expansion: A comprehensive set of string library methods, including a join operation, was added
to the standard.

* Enum Aliasing: Enhanced enum alias definitions now permit members to be assigned values from other enums,
facilitating better alignment across standards while maintaining backward compatibility
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Domain model updates

The domain model was updated to better align with other ASAM OpenX standards and support complex simulation
scenarios:

* Range-Typed Modifiers: Movement modifiers were extended to support range-typed parameters, enabling more
robust modeling for actions such as Follow Lane and Keep Space. This includes specific support for offset_range in
lane-following actions.

« Traffic Participant Alignment: Harmonized vehicle categories and traffic participant roles across ASAM standards,
ensuring consistent naming (e.g., 'truck’ vs. 'heavy truck') and removing non-normative examples like 'stroller' from
core definitions.

* New Position Types: Added support for geodetic position 3D and 2D types to handle specific geographic simulation
requirements.
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Other changes

» Documentation Clarity: Fixed misleading explanations regarding serial composition and the specific usage of ranges
within modifiers to ensure consistent implementation.

» Maintenance & Editorial Fixes: Solved numerous editorial inconsistencies, errors in documentation, and repository
structure issues identified during maintenance cycles.

» Domain Model Corrections: Addressed discrepancies in the auto-generated domain.OSC file, specifically restoring
missing default values for parameters like map.create route () .

» Technical Accuracy: Corrected code syntax errors found within figure illustrations and standardized the
documentation for the norm method in 3D positions
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Backward compatibility

Disclaimer: ASAM OpenSCENARIO DSL is an extendable language and domain model. The released version may
impact self-extensions made by users of the standard (e.g. name collision ). It is the responsibility of users of the
standard to verify their own proprietary extensions for backward compatibility.

ASAM OpenSCENARIO DSL 2.2.0 contains additions which are not expected to impact backwards compatibility but
may collide with private extensions that were developed to represent these additions for usage with the previous
release.

It also contains clarifications and refinement of definitions — these are not expected to impact backward compatibility.
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Relation to other standard

ASAM OpenSCENARIO DSL can be complemented with other logical road network and 3D model formats — this is
implementation specific. The following list gives some examples:

Logical road network (as the standard is map agnostic — these are application dependant)
«  ASAM OpenDRIVE
* Navigation Data Standard (NDS) Log

Simulation interfaces
« ASAM OSI

3D models of road, scenery and objects (as the standard is map agnostic — these are application dependant)
« USD ( Universal Scene Description )
« CityGML
* OpenSceneGraph
* gITF (Khronos Group)
«  FBX (Autodesk)
» 3ds (Autodesk)
« SCENIC (Berkley)
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Deliverables

The standard comprises the following content:

Documents:
» Specification

Additional items:
« Scenario examples
« Use cases and workflows
* Domain model library (standard.osc) (informative)
» Consolidated EBNF (informative)
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Thank you for your attention
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