INTERNATIONAL ISO
STANDARD 22733-1

Second edition
2022-09

Road vehicles — Test method

to evaluate the performance of
autonomous emergency braking
systems —

Part 1:
Car-to-car

Véhicules routiers — Méthode d'essai pour évaluer la performance
des systémes automatiques de freinage d'urgence —

Partie 1: Voiture a voiture

Reference number
IS0 22733-1:2022(E)

© IS0 2022



IS0 22733-1:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://www.iso.org

IS0 22733-1:2022(E)

Contents Page
FFOT@WOTM........ccccccvveevese st 8285888855855 \%
IIUETOUICTION . ....ooc vi
1 SCOPI@ ...t 1
2 NOIMATIVE FEEFEI@IICES ...t 1
3 Terms and defiMITIONS ... 1
4 Variables......... 3
41 Reference system w3
4.2 Lateral offset.......ccce w3
4.3 Variables t0 De MEASUTE. ...t 4
EQUIVALeNt VEIICIE TATGOL ...ttt 4
Measuring equipment and data processing
6.1 GENETAL..ooio e
6.2 Description..........
6.3  Transducer installation.
6.4 CALTDIAEIOTN e
6.5 DAL PIOCESSINIEG oot
7 T@ST COMAITIONIS ...
7.1 General..............
7.2 General data
7.3 TEST EIACK ..
7.4 WEALNET CONMAITIONS .o
7.5 Surroundings
7.6 VIUT e e
7.6.1  General vehicle CONAITION ...
7.6.2  AEB system Settings........ii
7.6.3 Deployable pedestrian protection systems
7.6.4  TYT@S it
7.6.5 Braking system
7.6.6  Other influencing system ................
7.6.7  Loading conditions of the VEhICle ...
8 TESE PIOCEAUITE ........ooccc e et 8
8.1 TOSE PIrEPATATION ... e 8
811 e ————
Brake conditioning
8.1.2  TYTE CONMAITIONINE oo e
8.2 TEST SCOIMATIOS ..ot
8.3  Test conduct
8.4 Test execution
8.4.1
8.4.2
8.4.3
8.4.4
9 DBS eSS (OPTIOTIAL) ... et
10 PerfOITANICE IMETTICS ..o e
10.1 Maximum speed of VUT at which collision is avoided: V...
10.2  Mean longitudinal acceleration of the VUT: Ay yyean: e
10.3 Maximum longitudinal acceleration of the VUT with DBS: Ay ytmax
10.4  Average increase rate of longitudinal acceleration of VUT with DBS: Ayytincrease rate- 12
10.5  Impact speed of VUT at which collision first 0ccurs: Vi, o cpeiiiiii 12
10.6  Activation time Of AEBS: T pp ittt oot 12

© 1S0 2022 - All rights reserved iii



IS0 22733-1:2022(E)

10.7  Activation time of FCW: Ty

10.8  Maximum yaw rate of the VUT: Wygr ittt 12

10.9  Lateral offset of the VUT: Yy ittt 12

10.10 Maximum steering wheel velocity Of VUT: Qy (.o 12
Annex A (informative) Brake application ProCedUIe ... 13
Annex B (informative) TE@ST F@POTT..........cciieieeieeieeeieessese st 15
BIDLIOGIAPIIY ... 18

© IS0 2022 - All rights reserved



IS0 22733-1:2022(E)

Foreword

ISO (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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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) principles in 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 and chassis components.

This second edition cancels and replaces the first edition (1ISO 22733-1:2021), which has been technically
revised.

The main changes are as follows:

— normative reference to ISO 19206-3 added in several clauses;

— editorial improvements.

Alist of all parts in the ISO 22733 series can be found on the ISO website.

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 capacity to avoid or mitigate a collision during potential accident is an important part of the
performance of an autonomous emergency braking system. This document is intended to assess
performance of an autonomous emergency braking system under defined test scenario only.

NOTE Moreover, insufficient knowledge is available concerning the relationship between overall vehicle
dynamic properties and accident avoidance. (A substantial amount of work is necessary to acquire enough and
reliable data on the correlation between accident avoidance and vehicle dynamic properties in general and the
results of these tests in particular.)
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Road vehicles — Test method to evaluate the performance
of autonomous emergency braking systems —

Part 1:
Car-to-car

1 Scope

This document specifies a method to evaluate the behaviour of a vehicle equipped with an autonomous
emergency braking system (AEBS), or dynamic brake support (DBS) during several accident scenarios.
Those accidents occur during a straight-line driving when the vehicle under test (VUT) approaches
another vehicle in the same lane. Both vehicles are aligned in longitudinal axis to each other.

The most important part of the vehicle behaviour during these accidents scenarios is the capacity to
avoid or mitigate the collision.

Systems requiring driver intervention are not in the scope of this document.

NOTE Depending on accidentology, only a part of the scenarios can be used for an evaluation of performance.
AEB system evaluation based upon this document is limited to longitudinal accident scenarios.

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 8855, Road vehicles — Vehicle dynamics and road-holding ability — Vocabulary

ISO 15037-1:2019, Road vehicles — Vehicle dynamics test methods — Part 1: General conditions for
passenger cars

ISO 19206-1, Road vehicles — Test devices for target vehicles, vulnerable road users and other objects, for
assessment of active safety functions — Part 1: Requirements for passenger vehicle rear-end targets

ISO 19206-3, Road vehicles — Test devices for target vehicles, vulnerable road users and other objects, for
assessment of active safety functions — Part 3: Requirements for passenger vehicle 3D targets

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8855, ISO 15037-1 and the
following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1

AEB

autonomous emergency braking

braking applied automatically by the vehicle in response to the detection of a likely collision to reduce
the vehicle speed and potentially avoid the collision
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