Submitted by the experts of France (leader of the Informal document GRVA-18-23
workshops group on UN-R 152) on behalf of the 18th GRVA, 22-26 January 2024
workshops group on UN-R 152 Provisional agenda item 7

Proposal for a supplement to 01 series of amendments to UN Regulation
No. 152 (Advanced Emergency Braking System for M; and N vehicles)

The text produced below was prepared by the workshops group on UNR-R 152 and is based on working
document GRVA/2023/22. The proposal is aimed at allowing the applicant to use virtual testing methodology
as alternative methodology to the physical tests. The modifications to the existing text GRVA/2023/22 are

marked in bold red for new or strikethrough for deleted characters.

Proposal

Add a new paragraph 2.18., amend to read:

“2.18. “Virtual testing” is the process of testing a system using one or more
simulation models.

Add a new paragraph 6.7., amend to read:

“6.7. Computer-simulation Virtual testing of dynamic tests
6.7.1. A-computer-simulationmedel Virtual testing may be used by request of

the vehicle manufacturer as an alternative for the tests described in
paragraphs 6.4. to 6.6.;. The provided virtual testing thesimulation-medel
and—simulation—toelchain—have—been shall be verified and validated
according to and are used in accordance with annex 4.

6.7.2. Simulatien-teels-and-mathematical medels Virtual testing may be used in
the for evaluation of the warning and activation tests may be-used in
accordance with paragraph 1.8. of Schedule 3 and Schedule 8 of
Revision 3 of the 1958 Agreement. Manufacturers-shall- demonstrate-the

seope—of-the simulation—toel,—its—validity for-the scenario—and-concrete

[6.7.3. In addition to the simulation results, atleast 30%of-the simulated test
runs [shall / may] be conducted as physical tests as well on the request of
the type approval authority and technical service. Fhe-results-of simulated

test-runs—and-physical-test runs—shall be-cheeked for-differences—on—an

individual_basi 1 usi lard istieal by} hnieal
serviee:}
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6.7.4. In case thecomputer—simulation—ef-dynamietests of virtual testing is

chosen by the manufacturer, a separated report including at least the
additional data information specified in annex 4 paragraph 1.5. shall be
annexed to the test report.”

Add a new Annex 4, to read:

“Annex 4

Computer simulation Virtual testing of dynamic tests

Introduction (for information only)

This annex describes the method that can be used to consider virtual testing as an
alternative to physical testing, based on the manufacturer request.

This method is mainly based on 2 separate pillars:

- Pillar 1 : the validation of the virtual testing method by comparison with physical
results and,

- Pillar 2 : the virtual testing results for approval process.
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1. Validation of the simulation virtual testing method (pillar 1)

1.1. Definition-of the-validity- demain General specifications

1.1.1.
simulation—methed —can—be—used: The manufacturer shall provide
documentation to prove the credibility of the virtual testing results.

1.1.2. The validity domain-definition shall cover-both-vehiele charaeteristies(e.g:
a3 l=.:lll-l: l-: :l :- : :::--- and eR3 ‘
charaecteristies-(e.g-speeds;target)=The vehicle manufacturer shall define
the validity domain on which the virtual testing will be applicable. This
annex only applies within this validity domain.

1.1.3.

paragraph1:2. Credibility of the virtual toolchain that is used for the
virtual testing shall be demonstrated by the vehicle manufacturer to the
Type Approval Authority and Technical Service.
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1.2.
1.2.1.

+2:2:1.2.11

1.2.52.

For this, the following five criteria shall be considered :

(a) Capability — what virtual toolchain can do, and what are the associated
risks;

(b) Accuracy — how well virtual toolchain does reproduce the target data;

(¢) Correctness — how sound & robust is the used data and the algorithm
in the tools;

(d) Fit for Purpose — how suitable is the virtual toolchain for the
assessment (e.g. vehicle dynamic model, sensor model, system control
model, environment model, scenario model, targets model, ...) within its
validity domain.

(e) Usability — What training and experience is needed and what is the
quality of the process that manage its use.

Physical validation tests

At the request of the technical service, in addition to the documentation
provided by the vehicle manufacturer, The-technieal serviee; physical tests
shall be performed or witnessed tests to proeve confirm the wvalidity
accuracy between the physical and ef the simulation medel results.

The number of seenarios physical tests to be tested shall be defined in
agreement between the manufacturer and by the technical service in order
to sufficiently cover the validity area domain requested specified by the
vehicle manufacturer.

the- median-value-of the physical-tests: The number of tests performed shall

ensure a statistical comparison between physical and simulation results.
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1.3.

1.3.1.

1.3.2.

Simulation model

The simulations (including development of the model) shall be eenducted
run under the responsibility of by the vehicle manufacturer. It shall reflect
the-complexity-of the architecture of the vehicle, system and components
to be tested in relation to the requirements of the current regulation and

its-beundary-conditions on the specified validity domain.

The models that are developed and tested shall be capable of accurately
representing the relevant aspects of the physical AEBS system that is
being modelled. The models are used in tools and the tools are
incorporated into toolchains which emulate the overall physical behaviour
of the AEBS system with the appropriate quality within the declared
domain of validity.

1.4.

1.4.1.

1.4.2.

1.4.3.

Simulation model validation process

The simulation model shall be validated in comparison with the physical
validation tests performed under paragraph 1.2. and comparability of the
test results shall be proven.

The validation strategy shall be based on scientific methods, defined by
the car manufacturer and agreed with the type approval authority and
technical service.
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For the validation, key performance indicators shall be assessed such as
time to collision, remaining distance or impact speed.

1.5.

1.5.1.

1.5.2.

1.5.3.

1.54.

1.5.5.

Additional data and information

For this application, the following information shall be supplied to the
approval authority and technical service in addition to the data, and
drawings listed in paragraph 3.2. of this Regulation.

A description of the applied simulation and-ealeulation method which has
been used such as with-identification of the model, the analysis software,
includingat-least, its producer, its commercial name, the version and
contact details of the developer.

A description of the input parameters enceding-the models-used-including

A definition description of the validity domain taking into account based
AEBS performance influencing factors. vehicle—parameters—as—mass

Each—of-the All parts of the simulation toolchain ealewlation such as
interlinked simulation modules and tools shall be described detailed by

the manufacturer —p%e—p*eeessmg—pmeesmg—&nd—pest—pmeesmg

preeessing—legﬁ-le—fer—e*ample}.

The methodology used to generate physical validation data test-cerrelated

data, such as (atleast butnotlimited-te: data recording equipment, data
processing, calculation of scalar values;—statistical —caleulations;
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I1.

1.5.6.

1.5.7.

2.1.

2.2.

2.4.

24.1.

24.2.

2.4.3.

2.44.

f indi 1 ified h 143, ls-of
the-statistical-caleulations) shall be documented in the simulation report.

A description of the data management archiving system and-the-updates
amendments) shall be provided by the manufacturer.

A description of the versions control and the review processes in case of
modification within the simulation toolchain shall be provided by the
manufacturer.

Simulatien-Virtual testing results for approval process (pillar 2)

whd—ated—m—appheaﬂe&eﬂh&ement—aﬂnex— Compllance ofthe Advanced

Emergency Braking System with the performance requirements as
defined in Paragraphs 5.2.1 to 5.2.3 of this regulation may be
demonstrated by the vehicle manufacturer to the Type Approval
Authority or Technical Service by making use of virtual testing of the
dynamic maneuvers of the paragraph(s) 6.5 to 6.7 of this Regulation.

All simulation results provided by the manufacturer in applyingication
for of the an approval fellewing in accordance with paragraph 4. of the
eurrent this regulation shall refer to the method previeusly-evaluated and

validated according to paragraph 1 of this annex. in-application—of-the
current-annex:

Additional data and information

For this application, the following information shall be supplied to the
technical service in addition to the data, and drawings listed in
paragraph 3.2. of this Regulation.

A description of the applied simulation and-ealeulation method which has
been used such as with identification of model, the analysis software,
including-at-least, its producer, its commercial name, the version and
contact details of the developer.

A description of the input parameters enceding-the modelsused-including

A reference to the validated simulation method used in application of
paragraph 1 of the current annex.

Each-step-of-the-calewlation All parts of the simulation toolchain such as
interlinked simulation modules and tools shall be described detailed by
the manufacturer:—pre-processing,—processing—and—post-processing
including-ajustification-of the normal-termination-of the simulation.”

Justification

1.

This proposal targets to let the opportunity to applicant to use virtual testing

methodology as alternative methodology to the physical tests. As it is already defined at
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European Union Whole Vehicle Type Approval system (WVTA), in other regulations or in
the current activities on automated driving systems by the Informal Working Group on
Validation Method for Automated Driving (VMAD) Subgroup 2, this approach requires the
preliminary assessment of the methodology to be used.

2. This proposal defines a practical approach to preserve safety main principles letting
the flexibility to the applicant in the virtual tools to be used.

3. An example of the application is presented in informal document GRVA-15-20.

Note by the secretariat: this amendment proposal, if adopted as supplement to the 02 series
of amendments, would require adjustments as para. 6.7. already exist in the 02 series of
amendments, reading:

“6.7. Warning and Activation Test with a Bicycle Target”
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