30 .
AVL & ASAM - >é years going strong

From Test Benches to Breakthroughs

Josko BALIC 2025-10-23
AVL List GmbH Novi, Ml

Association for Standardization of
Automation and Measuring Systems




éand | can prove It
A Pretext:
Automotive industry was under a lot of strain
Il n 80B&n @0so

A Safety and environmental demands set an
Imperative on

A More E&E

A More testing

A More simulation

A Closer collaboration

t hi anot h

AOne ed to

ng |

Q0 History

e o Q5% asamn

© ASAM




1995 L0 | R

BMW, Daimler, S CAN bus

AVL, et al. protocols,

Autosar,

1991 - 1995 1995 - 1999




Which | ed to a | ot of commerci al P I

AVL PUMA Open 2™

D

’éﬁ A

The ease of automation

AVL CRETA 4™
M |

Unleash data power Trust your calibration power

& ASAM




AVL at a Glance

AVL List GmbH isoneofthe wor | dos | eading mobility technology <co
and testing in the automotive industry, and in other sectors such as rail, marine, and energy.
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Worldwide Locations

Our Global Network

Austria, HQ | Argentina - Australia - Brazil - Canada - China -
Croatia - Czech Republic - France - Germany - Hungary -
India - Indonesia - Italy - Japan - Malaysia - Mexico -
Morocco - Poland - Romania - Slovenia - South Korea -

Spain - Sweden - Thailand - Tirkiye - United Kingdom

United States - Vietnam
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From testing to simulation
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ASAM XCP and ASAM XIL for virtual calibration and test automation
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ASAM XCP and ASAM XIL for virtual calibration and test automation
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Pillars for safety critical development and testing
in the scope of SOTIF

Test case Light-weight
& KPI DB A‘ simulation
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ADAS/AD scenario -based testing

A Virtualization of the development and — i 3 rre— N |-
testing process is widely recognized as -
the only viable way to master the e _
challenges , both by the industry, I
academia and legislation, worldwide. e

------

A Test coverage of the real  -world conditions

2 KEY OUTCOMES OF
TECHNOLOGY BRICK

can be very well mastered by predictive B =
power of representative critical = ==
scenarios  with advanced data analytics ’| —

https://www.pegasusprojekt.de https://enable-s3.eu https://www.vvm-projekt.de/
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ADAS/AD standardization, regulation, methodology

2018 - é

Scenario Type

Applications / Lifecycle Phases

Functional Scenario
* Natural language description
* Domain-specific ontology

Concept phase
Scenario elicitation

Abstract Scenario
* Formal, declarative description
* Allows branching
* Variance in objects and space
* Enable completeness of scenario catalogues

Concept phase
Criticality analysis

Logical Scenario
* Linear sequence of parameterized states
* Provide value ranges and parameter constraints

stem development

Concrete Scenario * Testing
* |nstantiation of logical scenario * Simulation
* Concrete values instead of parameter ranges
C. Neurohr et al.: Criticality Analysis for the Verification and Validation of Automated icles, 2021
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ASAM Standards
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" — CALERATION DEVELOPMEN AnaYSS

SIMULATION

Description of road networks for driving and traffic simulation. Specification of driving maneuvers and test scenarios.

STANDARDS IN THIS DOMAIN

OpenCRG  OpenDRIVE  OpenSCENARIO
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AVL SCENIUS® - ADAS/AD Testing Toolchain for any V&V environment

ASAM Standards ensuring a seamless integration

ASAM OpenCRG
ASAMoOsSI
ASAM OpenSCENARIO
ASAM OpenODD ASAM OpenXOntology °

'ASAM OpenDRIVE ) AVL Scenario
: a
. ) Simulator
Automatically transforming ontology
to test scenarios & Parameters

Ontology

AVL Scenario Generator
PR e

ODD Manager 7~ AVL Scenario Data

AVL Test Case

Manager Generator & Reporting
e N : R .||||.|.|||| il
o Test Database
Requirement & lkegal -

documents review, Efficient scenario handling Optimized test planning

function specifications guided by a standardized with maximized test
Manage ODD Easy traffic scenario design, workflow and risk coverage with KPI-based
parameters & coverage editing, parametrization and quantification (SOTIF) reporting & dashboarding

verification

m & ASAM 15



AVL Scenario Designer and AVL Scenario Simulator

High-Performance closed-loop functional testing

V Up to 25 times faster than real -time
V Parallel cloud simulations

V Based on Modelica and ASAM standards
(FMI, OpenSCENARIO/OpenDRIVE/OSI)

V Available in a freemium version

Vehicle Dynamics

—

Free online
Ground Truth simulation OpenSCENARIO

with OpenSCENARIO Mo\/ing objects detected ACC target CheCkeI‘
traffic scenario by sensor model selection https://smc.app.avl.com/validation
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https://smc.app.avl.com/validation

Back to the past with OpenSCENARIO 1.x & 2.0

1 & 2 turned into XML & DSL

Roadmap OpenSCENARIO

0SC 2.x Projects

v2.0.0

v2.00 CF'”:EPE Implementation of core concepts
O 2020 {j <02l O 0SC x.x Projects..
V1.0.0 V1.1.0

Runtime improvements,
increased parameter support

OSC 1.x Project

A convergence of the two versions will require further releases of OpenSCENARIO,
which will be developed in subsequent OpenSCENARIO 1.x projects.
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Where i1s AVL now

AVL Active Participation in ASAM Standardization Projects

Standards

Suppeortive Infrastructure

ASAM Quality Checker AVL 3

Concepts & Whitepapers

ASAM OpenX in offroad

applications
ASAM Test Specification RS
ASAM OpenXOntology AVL 3

ASAM SOVD and eSync: AVL 3
Enhancing OTA update
capabilities

Measurement &
Calibration
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Diagnostics

MCD-2D
MCD-3 D s

SOVD AVL 3

ECU Networks

MCD-2 NET

Software
Development

cC
FSX

ISSUE
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MDX

SCDL

Test Automation Data Management Simulation
& Analysis
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