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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 provide terminology and general guidance on the principles of 
collision warning and collision avoidance systems for the following:

(a)	 Earth moving machinery as defined in AS ISO 6165:2023.

(b)	 Mobile underground mining machinery as defined in ISO 19296.

(c)	 Road construction machinery as defined in ISO 22242.

This document provides general requirements for detection of objects, warnings to the operator, 
automatic intervention control to avoid collision, and test procedures. It is intended to be used in 
conjunction with the other parts of the AS ISO  21815 series, which provide detailed guidance and 
requirements for collision warning and collision avoidance systems and determining risk areas and 
risk levels. The specific requirements and definitions for particular types of machines are defined in 
the use case parts of the AS ISO 21815 series.

A list of all parts in the AS ISO 21815 series can be found in the Standards Australia online catalogue.

This document covers collision avoidance by speed reduction or motion inhibition. It does not cover 
avoidance by automatic manoeuvring (e.g. steering) away from the intended object.

The systems described in this document are only intended to assist the operator of the machine. The 
responsibility for safe operation of the machine remains with the operator of the machine.

This document is not applicable to collision warning and collision avoidance systems installed to the 
machine before the date of its publication.

This document is identical with, and has been reproduced from, ISO  21815‑1:2022, Earth-moving 
machinery — Collision warning and avoidance — Part 1: General requirements. The modifications 
are additional requirements and are set out in Appendix ZZ, which has been added at the end of the 
source text.

Appendix ZZ lists the modifications to ISO  21815‑1:2022 for the application of this document 
in Australia.

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

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably. Refer to the online catalogue for information on 
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the 
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a 
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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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  127, Earth-moving machinery, 
Subcommittee SC  2, Safety, ergonomics and general requirements, in collaboration with Technical 
Committee ISO/TC  82, Mining, ISO/TC  82, Mining, Subcommittee SC  8, Advanced automated mining 
systems, ISO/TC 195, Building construction machinery and equipment and ISO/TC 195 Building construction 
machinery and equipment , Subcommittee SC 3 Drilling and foundation machinery and equipment.

A list of all parts in the ISO 21815 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

This document is a type-C standard as stated in ISO 12100.

This document is of relevance, in particular, for the following stakeholder groups representing the 
market players with regard to machinery safety:

—	 machine manufacturers (small, medium and large enterprises);

—	 health and safety bodies (regulators, accident prevention organisations, market surveillance etc.).

Others can be affected by the level of machinery safety achieved with the means of the document by the 
above-mentioned stakeholder groups:

—	 machine users/employers (small, medium and large enterprises);

—	 machine users/employees (e.g. trade unions, organizations for people with special needs);

—	 service providers, e.g. for maintenance (small, medium and large enterprises);

—	 consumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the possibility to participate at the drafting 
process of this document.

In addition, this document is intended for standardization bodies elaborating type-C standards.

The requirements of this document can be supplemented or modified by a type-C standard.

For machines which are covered by the scope of a type-C standard and which have been designed and 
built according to the requirements of that standard, the requirements of that type-C standard take 
precedence.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events 
are covered are indicated in the Scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or 
type-B standards, the requirements of this type-C standard take precedence over the requirements of 
the other standards for machines that have been designed and built according to the requirements of 
this type-C standard.

Increasing use of detection systems and avoidance technology in the area of earth-moving machinery 
has been supporting operators to safely operate machines in the field of mining and construction. At 
the same time, there are demands to set standards for machines and systems detecting, alerting and 
intervening to mitigate collision risk.

There are currently two existing standards in the field: ISO 16001 and ISO 17757. These standards 
provide guidance for visibility aids and object detection systems and for autonomous and semi-
autonomous machines, however, there is currently no standard that describes collision risk awareness, 
warning signals and collision avoidance actions of the machinery operated by humans when there is a 
risk of collision.

Collision warning and avoidance systems are developing technologies and algorithms are not yet 
mature and well understood. This document is intended to foster innovation and accelerate the pace of 
improvements in new collision warning and avoidance technologies. The performance requirements of 
this document are technology-neutral and do not specify technologies to make the requirements.

The systems described in this document are intended to assist the operator of the machine. As current 
technologies are unable to achieve full collision warning/avoidance in every situation, the responsibility 
for safe operation of the machine remains with the operator of the machine.
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This document is a part of the ISO 21815 series relating to: communication interfaces, collision risk 
areas and collision risk levels, specific requirements for collision warning and collision avoidance 
systems, and specific use case requirements.
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