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Preface

This Standard was prepared by the Standards Australia Committee ME-063, Earthmoving Equipment.

The objective of this document is to specify general requirements and describe methods for evaluating
and testing the performance of object detection systems (ODSs) and visibility aids (VAs) used on earth-
moving machines. It covers the following aspects:

(@) Detection or visibility or both of objects, including people, in the detection zone.

(b) Visual, audible, or both warnings to the operator and if appropriate to the persons in the
detection zone.

(c) Operational reliability of the system.
(d) Compatibility and environmental specifications of the system.

It is applicable to machines as defined in ISO 6165. An ODS, VA or both can be used to augment the
operator’s direct vision (see ISO 5006) or indirect vision using mirrors (see ISO 144.01). In addition, an
0DS, VA or both can be used to provide additional means of object detection or view, for c.-ample, where
ergonomic considerations limit the effectiveness of direct vision and to avoid 1onez.ed curning of the
head and upper body.

This document is identical with, and has been reproduced from, ISO 16901:2017, Earth-moving
machinery — Object detection systems and visibility aids — Performanc= i eauirements and tests.

As this document has been reproduced from an Internationa! Stinderd, a full point substitutes for a
comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards tha. are identical adoptions of international
normative references may be used interchangeably. Refer “o'che online catalogue for information on
specific Standards.

The terms “normative” and “informative” are usen in Standards to define the application of the
appendices or annexes to which they apply. /= “ncr native” appendix or annex is an integral part of a
Standard, whereas an “informative” appcndi 7or innex is only for information and guidance.
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https://www.stdhive.com/standards/as-iso-160012020-pdf/

ii AS1S0 16001:2020

Contents
PIEEACE ........ooccoee st ii
FFOT@WOTM ..........oooooooe k8888558558 iv
IIMETOUICEIONL. ...t v
L S COPC ... 1
2 NOTIMATIVE TEEETEIICES .........oooee et #
3 Terms and definItiONS ...t e 1
4 Performance requirements and tESTS. ... st s 3
4.1 General requirements
4.1.1 Testto determine the detection zone boundary............cnn . SE— 3
4.1.2 Test body reqQUITrEMENTS .......cccuwrereeeeierieesiieeeieeseeesseeresesessmessssssesseens e e
4.1.3 Evaluation of test results
4.2 Location and fixing of ODS and VA COMPONENTS ...t e 4
4.3 Operator station COMPONENTS.......cccwurrrierriiee e
4.3.1 Location and images of monitor ...
4.3.2 Warning devices fOr ODS. ... e eeeseeessseses e
4.4 System activation and initial Check ... e
4.4.1 System activation on engine start
4.4.2 System activation from stand-by Mode .. ... 7
4.5 ODS detection time. ... v

4.6 Continuous self-checking
4.7 Warning device disablement for ODS

4.8 Electromagnetic compatibility and physmaA environment operating conditions............cc.. 8
5 Marking and identification..............cco S S 8
6 Operator'smanual..........
6.1 Operator’s manual.................. L\
6.2 Other information documents
Annex A (informative) Select’ 07 0f UDSS @nd VAS ... 10
Annex B (normative) Tes” pr ncedure for closed-circuit television (CCTV) systems —
Additional p~rfo 'mance requirements and teStS...............o 17
Annex C (normativ( ) Zest procedure for radar SENSOTS................. s 23
Annex D (norma.'ve) 1est procedure for ultrasonic detection systems................occsren 28
Annex E (n¢ 'ma.ive) Test procedure for ultrasonic transponder systems.................cccccoccen 36
Annex F (norm. tive) Test procedure for electromagnetic (EM) signal transceiver
S TSHRINLS ...k 46
Annex G (normative) Particular performance requirements and tests for CCTV
System With SUFTOUNA VI@W ... 53
Anvex n (normative) Particular performance requirements and tests for visual ODS ........... 55
Armex1 (normative) Test procedure for vision systems based on morphological
TECOGIMITION .....oooo ekt 62

BIDLIOZTAPIY ...t 74


https://www.stdhive.com/standards/as-iso-160012020-pdf/

AS1S0 16001:2020 iv

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 [SO/IEC Directives, Part 1. In particular, the different approval criteria needed fo. the
different types of ISO documents should be noted. This document was drafted in accordance wich ti.2
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 1. suuject 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 Intrcduction 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 conveniri.ze ¢“users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the muaring of ISO specific terms and
expressions related to conformity assessment, as well as inform~tio. about ISO's adherence to the
World Trade Organization (WTQO) principles in the Technical Parr.=rs to Trade (TBT), see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Commit.ee ISJ3/TC 127, Earth-moving machinery,
Subcommittee SC 1, Test methods relating to safety and mac.>ir_ performance.

This second edition cancels and replaces the fisst ~dition (ISO 16001:2008), which has been
technically revised.

The main change compared to the previcus (ditien is as follows:

— Annex G, Annex H and Annex [ have .»ee. added to include state-of-the-art technologies.

© Standards Australia Limited 2020
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Introduction

This document outlines test procedures and sets criteria for the development of object detection
systems (ODSs) and visibility aids (VAs) which indicate to the operator the presence of objects which
are within the detection zone of these systems.

Proper job-site organization, operator training and the application of relevant vision standards
(ISO 5006 and ISO 14401) address the safety of people on job sites. In some cases, vision of the workina
area cannot be achieved either by the operator's direct view or indirect view using mirrors. In st ck
cases, operator awareness can be improved by the use of ODSs and VAs.

ODSs and VAs provide information to the operator as to whether a person or object is in the path of the
machine, primarily during rearward movement.

It is essential to note that ODSs and VAs have both advantages and disadvantages. Therc is no device
that works perfectly in all situations. It is especially important that the shortcomi..?s ¢ZDSs and VAs
be recognized and known to system users. The advantages and disadvantages of selccted devices are
summarized in Annex A.

The use of a haptic signal (signal that stimulates the operator’s sense.of truch, vibration, force and
motion) as an alternative to the use of visual and audible signals in OD€ wa=ning devices was discussed
during the revision of this document, as haptic warnings are now bei. g us »d in the automotive industry.
While this document does not currently allow warning devices that on. - 'use haptic signals, they can be
incorporated into the warning device to supplement the visua' aid audible signal. More study is needed
to determine the effectiveness of a haptic signal in various e~rti. moving machinery applications.

© Standards Australia Limited 2020
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Australian Standard®

Earth-moving machinery — Object detection systems and visibility aids —
Performance requirements and tests

1 Scope

This document specifies general requirements and describes methods for evaluating and testing
the performance of object detection systems (ODSs) and visibility aids (VAs) used on earth-movig
machines. It covers the following aspects:

— detection or visibility or both of objects including people in the detection zone;

— visual, audible, or both warnings to the operator and if appropriate to the pe.son: in the
detection zone;

— operational reliability of the system;
— compatibility and environmental specifications of the system.

It is applicable to machines as defined in ISO 6165. An ODS, VA or both ca:» be 1sed to augment the
operator’s direct vision (see ISO 5006) or indirect vision using mirrors.(se> 150 14401). In addition, an
ODS, VA or both can be used to provide additional means of object de: >ctivn or view, for example, where
ergonomic considerations limit the effectiveness of direct vision and v avoid repeated turning of the
head and upper body.

2 Normative references

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

ISO 3411, Earth-moving machinery — -y ical dimensions of operators and minimum operator
space envelope

ISO 6394, Earth-moving machiner;’ — ..Letermination of emission sound pressure level at operator’'s
position — Stationary test conditicns

[SO 9533, Earth-moving ma_hy.ery — Machine-mounted audible travel alarms and forward horns — Test
methods and performancc cr.-er.a

ISO 13766, Earth-moving muchinery — Electromagnetic compatibility

ISO 15998, Earth-movi.a machinery — Machine-control systems (MCS) using electronic components —
Performance <rite.via and tests for functional safety

EN 50132-7:1996, Alarm systems — CCTV surveillance systems for use in security applications —
Applicat’on guidelines

3. Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO 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/
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