Full document details: ISO TR 23049-2018

TECHNICAL ISO/TR
REPORT 23049

First edition
2018-09

Road Vehicles — Ergonomic aspects of
external visual communication from
automated vehicles to other road users

Véhicules routiers — Aspects ergonomiques de la communication
visuelle exterieure du véhicule automatisé aux autres utilisateurs de
la route

Reference number
ISO/TR 23049:2018(E)

Documents

Document Sharing Hub
© ISO 2018



http://www.avadocuments.com/doc/iso-tr-23049-2018
http://www.avadocuments.com/doc/iso-tr-23049-2018

ISO/TR 23049:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

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 [SO’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
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland Documents
.. Document Sharing Hub
11 © ISO 2018 - All rights reserved

Full document details: ISO TR 23049-2018


http://www.avadocuments.com/doc/iso-tr-23049-2018
http://www.avadocuments.com/doc/iso-tr-23049-2018

ISO/TR 23049:2018(E)

Contents Page
IIMETOAUICTION........oooooe e85 iv
1 S0P ... 1
2 NOIIMATIVE FEFEIEINCES ..........oooooooeoeeeeeeeeeee oo 1
3 Terms and AefiMETIOMIS ...t 1
4 BACKGIOUII ...t 1
5 Current road user interactions

6 Potential ADS-DV COMMUIECATION............cccoovioiiiiieiiiioeeieessiveess s sssssesssssesssssee s

6.1 7<) V=Y =) OSSO
6.2 Vehicle information.
6.2.1 N3 7= 1 OO O SO
6.2.2 DIIVING IMIOAC ..o
6.3 Vehicle “understanding” of the environment
6.3.1  Percepltion......en
6.3.2  Recognition and acknowledgment.......
6.3.3 Beliefstate....eeee
6.4 Guidance
6.5 IIVEEINT oot es e s s s seskser
7 Format of ADS-DV COMMUIECATION ..........cccccccoooeeeeeeeeeeeeeeee oo sssees e 4
8 Considerations for ADS-DV commMUNICATION ... 4
9 Acceptance of ADS-DVS by the PUDLIC ... 5
BIDLEOZTAPIY . ... 7
Documents
] Document Sharin%Hub
© ISO 2018 - All rights reserved 1

Full document details: ISO TR 23049-2018


http://www.avadocuments.com/doc/iso-tr-23049-2018
http://www.avadocuments.com/doc/iso-tr-23049-2018

ISO/TR 23049:2018(E)

Introduction

The need for external communication was highlighted in the National Highway Traffic Safety
Administration’s (NHTSA) 2017 automated vehicle policy: “New complexity is introduced to this
interaction as ADSs take on driving functions, in part because in some cases the vehicle must be
capable of accurately conveying information to the human driver regarding intentions and vehicle
performance”.

This document focuses on the various ways to enhance traffic scenarios by suggesting communication
from Automated Driving Systems (ADS-DV)s [16]. While communication may involve many modalities
(visual, speech, audio signals, haptics, etc.) and combinations thereof, this document mainly focuses on
the visual modality, since interaction with vehicles is primarily a visual task [13].

As AV systems enter the market, road users need to understand how to safely interact with these vehicles.
This is particularly important when situations occur such as uncertainty of right-of-way involving road
users of all types including AVs, pedestrians, bicyclists, drivers, and passengers. Although there is still
some discussion about the need to provide external communication, it is important to start working
on this concept. Within the minimum sound requirements for hybrid and electric vehicles (2016), the
NHTSA requires non-internal combustion vehicles add an audible alert so that pedestrians with visual
impairment can hear these vehicles at low speeds, full compliance by September 2019. Since any other
audible signals would conflict with this regulated signal, visual signalling is recommended. Since the
implementation of supplemental visual signalling on ADS-DVs may help other road users navigate
traffic scenarios more easily, there is a need to investigate standardizing signals if they are to be used.
Consistency across the automotive industry is needed to minimize potential road user confusion and
establish societal trust with respect to ADS-DVs. This includes design considerations made for vehicles
of different types and sizes.

It is recommended that if ADS-DVs have external visual communication systems, the communication
should be standardized across the automotive industry. Learnability of these systems is a main focus,
limiting the number of signals and ensuring they are distinct and salient yet not distractive, with the
aim of their implementation providing a positive impact on societal acceptance and traffic safety.
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