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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO’s adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 33, Vehicle
dynamics, chassis components and driving automation systems testing.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The development, verification and validation of automated driving systems (ADS) presents a significant
challenge for both industry and regulatory authorities. Conventional physical testing methods can no
longer provide the necessary test coverage to assure safety with an acceptable degree of statistical
significance. Regulatory bodies such as the United Nations Economic Commission for Europe (UNECE) and
the US Department of Transportation (USDOT) have already recognized virtual testing as a complementary
methodology alongside track testing, real-world testing, and in-service monitoring and reporting (see
References [11 [2]). However, several open questions should be addressed before virtual testing can be applied
as evidence for the assessment of the ADS. Some of these questions, identified in References [2l and 3],
include: (a) how reliability is defined in relation to automated operation, (b) the minimum degree of fidelity
required for simulation models to enable virtual testing, (c) how these simulation models are validated,
and (d) logistical considerations, such as which models are used, who supplies these models, and how, or
if proprietary algorithms may be included. See ISO/TS 21934-2 [4] for complementary standards on virtual
simulation.

While simulation models play a crucial role in the evaluation process, this document focuses on another
important element: the assessment of the credibility of the virtual test environments (VTESs). The approach
outlined in this document aims to ensure that VTEs can accurately and reliably replicate real-world
conditions, which is critical for trusting the validity of the virtual test results. Therefore, it is important
to determine whether a VTE can produce reliable and accurate representations of real-world testing for
pre-defined purposes, for example sensing and/or planning and/or acting, or end-to-end-simulations. The
purpose of this document is to propose metrics that can be used as quantitative measures to assess whether
a VTE accurately represents real-world conditions.

The document provides recommendations and requirements for the development and evaluation of VTEs.
The methods described can be part of a quality assurance framework for VTEs to meet certain requirements
of adequacy. Figure 1 illustrates an example methodology for the qualification of the VTE by comparing
outputs from real-world data with output data from simulation.

Real world (RW) (proving ground or public / private roads) KPI
evaluation
R
)
. RW RW
( RW scenario . .
. environment + environment +
execution .
L real sensor real vehicle
Scenario
definition ADS
Virtual Virtual Virtual
scenario environment + environment +
execution virtual sensor virtual vehicle
——
—
Virtual test environment

Figure 1 — Example schematic view of VTE evaluation process. Real world includes proving ground
testing

NOTE1 This document is part of a set of documents (ISO 34501 [5], ISO 34502 6, SO 34503 [71, ISO 34504 [8l and
1SO 34505 [21), which provides guidance and an overview of the scenario-based testing approach for ADS.

NOTE 2  Examples of applicable VTE configurations include model-in-the-loop (MiL) and software-in-the-loop (SiL)
testing methodologies and can extend to hybrid testing techniques, such as hardware-in-the-loop (HiL) and vehicle-in-
the-loop (ViL).
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Publicly Available Specification ISO/PAS 34506:2026(en)

Road vehicles — Test scenarios for automated driving
systems — Qualification of virtual test environments

1 Scope

This document establishes a qualification scheme for virtual test environments (VTE) used in the evaluation
of automated driving systems (ADS). It specifies criteria and procedures for assessing the VTE in open-loop
and closed-loop configurations.

This document does not apply to the validation or assessment of individual simulation models (for example,
sensor or vehicle dynamics models) and does not apply to the evaluation of ADS performance.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 34501, Road vehicles — Test scenarios for automated driving systems — Vocabulary

ISO 34503, Road Vehicles — Test scenarios for automated driving systems — Specification for operational
design domain

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 34501, ISO 34503 and the following
apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at http://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

virtual test environment

VTE

simulation toolchain and associated data enabling testing according to the test objectives

Note 1 to entry: The virtual test environment (VTE) enables resimulation based on recorded data and/or simulation
based on artificial data.

Note 2 to entry: The virtual test environment (VTE) may include models or representations of scenery elements
(e.g. roadway environment, such as road lanes, traffic signs), dynamic elements (e.g. vehicles and other actors, like
pedestrians), and environmental conditions (e.g. time of day, rainfall, etc.).

Note 3 to entry: A virtual test environment (VTE) may also have a framework of algorithms showing other dynamic
elements, such as vehicles, pedestrians, active traffic signals interacting with the static elements and with each other.

Note 4 to entry: A virtual test environment (VTE) can be fully virtual or a combination of virtual and hardware
components combined to form a test environment.

Note 5 to entry: A virtual test environment (VTE) can enable simulated interactions with a function or a feature of the
automated driving system (ADS).
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