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Some Challenges for CAVs

11 Billion milest

To demonstrate with 95% confidence that AVs are 20% better than human
drivers

1 N. Kalra and S. M. Paddock, “Driving to safety: How many miles of driving would it take to demonstrate autonomous vehicle reliability?,” Transp. Res. Part A Policy Pract., vol. 94, no. December, pp. 182—-193, 20163
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Some Challenges for CAVs

11 Billion miles!?

To demonstrate with 95% confidence that AVs are 20% better than human drivers

100,000 lives?

Saved (in the next 30 years) if AVs which are 10% better than human
drivers are introduced

1 N. Kalra and S. M. Paddock, “Driving to safety: How many miles of driving would it take to demonstrate autonomous vehicle reliability?,” Transp. Res. Part A Policy Pract., vol. 94, no. December, pp. 182—-193, 20163

2 N. Kalra and D. G. Groves, The E f Good. 2017 '\
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Why is ODD important?

B Number of miles driven?
B Types of scenarios experienced?

1% Y L

B w11 |
i S TS e
¢ o b

& ASAM



Why is ODD important?
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Scenario mapping to ODD
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ASAM OpenODD
Scope and Objectives
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ASAM OpenODD: Scope and Objectives

The aim is to provide a format that is capable of representing a defined Operational Design Domain for connected
automated vehicles (CAV) for simulation based testing.
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ASAM OpenODD: Scope and Objectives

The aim is to provide a format that is capable of representing a defined Operational Design Domain for connected
automated vehicles (CAV) for simulation based testing.
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ASAM OpenODD: Scope and Objectives

ASAM OpenODD Language
(including aspects accessible through extension mechanisms)
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ASAM OpenODD work packages

B Four work packages
B Work Package 1: Attributes:
B Ensure alignment with BSI PAS 1883, ISO 34503, and the ongoing ASAM OpenXOntology Project

B Work Package 2: Specification/format
B Describe the semantic and syntactic description of the ODD description for format for simulation execution

B Work Package 3: Metrics / Measurement
B Define and describes Metrics associated with ODD

B Work Package 4. Uncertainty
B Define and describes uncertainty attributes associated with ODD
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ASAM OpenODD: workflow

» User stories

* Requirements list

» Use case / examples

* lllustrate requirements and use cases in example syntaxes

* lllustrate open issues

e Concept paper
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ASAM OpenODD: Requirement & Syntax illustration

REQUIREMENT: Human and machine readability

Exampl ;
ample Use case Syntax 1
An example ODD states that keep(road_type == motorway => odd_5.weather.rain == none)
: : keep(geometry.vertical != up_slope)
motorway is only suitable
when there is no rain, up
slope is not suitable as the
Syntax 2

vertical geometry.
SUITABLE Motorway EXCEPT WHEN Rain

UNSUITABLE Up_slope
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Deliverables OpenODD Concept project.
What Is Being Released

Concept Paper

« Documentation
* lllustration in 2 example syntaxes
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Version 1.0,01.10.2021

Disclaimer
o This document is the copyrighted property of ASAM eV. In alteration to the regular license terms, ASAM allows unrestricted
distribution of this standard. §2 (1) of ASAM’s regular license terms is therefore substituted by the following clause: "The

licensor grants everyone a basic, non-exclusive and unlimited license to use the standard ASAM OpenODD".

1. Foreword

Association for Standardization of Automation and Measuring Systems (ASAM) is a non-profit organization that promotes standardization for
tool chains in automotive development and testing, Our members are international car manufacturers, suppliers, tool vendors, engineering

service providers and research institutes. ASAM standards are developed in work groups, composed of experts from our member companies.

Our standards enable easy exchange of data or tools within a tool chain. ASAM is the legal owner of these standards and responsible for their

development, maintenance, distribution and marketing,

ASAM standards focus on defining data models, file formats, communication APIs, software component APls, and communication protocols
for the data exchange between research, development, and validation systems. ASAM standardization seeks to incorporate requirements

from many different global viewpoints and produce an efficient interface.
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Other standardization activities

B Need for common understanding
B Need for collaboration
B Crowded landscape

Major activities

B BSI| (UK): PAS 1883: ODD Taxonomy

B SAE: ORAD, AVSC: ODD Lexicon

B |SO: ISO 34503: ODD Taxonomy and definition format
B ASAM: OpenODD: simulation level ODD definition

A

INTERNATIONAL..
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ASAM OpenODD
Next steps
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ASAM OpenODD: Next steps

B ASAM OpenX Harmonization planning

B ASAM OpenODD Standardisation project — March 2022
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Thank you for your attention!

Dr Siddartha Khastgir

Head of Verification & Validation, Intelligent Vehicles,
WMG, University of Warwick, UK

ASAM OpenODD V1.0.0 Project Lead

Phone: +44 7881 267502
Email: S.Khastgir.1@warwick.ac.uk

YW @siddkhastgir
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