
BSI Standards Publication

Robotics — Application of ISO 13482

Part 1: Safety-related test methods

PD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


National foreword

This Published Document is the UK implementation of ISO/TR 
23482-1:2020.

The UK participation in its preparation was entrusted to Technical 
Committee AMT/10, Robotics.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions 
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2020 
Published by BSI Standards Limited 2020

ISBN 978 0 580 94796 4

ICS 25.040.30

 Compliance with a British Standard cannot confer immunity from 
legal obligations. 

This Published Document was published under the authority of the 
Standards Policy and Strategy Committee on 31 March 2020.

Amendments/corrigenda issued since publication

Date Text affected

PUBLISHED DOCUMENTPD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


© ISO 2020

Robotics — Application 
of ISO 13482 —
Part 1: 
Safety-related test methods
Robotique — Application de l'ISO 13482 —
Partie 1: Méthodes d'essai liées à la sécurité

TECHNICAL 
REPORT

ISO/TR
23482-1

Reference number
ISO/TR 23482-1:2020(E)

First edition
2020-02-28

PD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


﻿

ISO/TR 23482-1:2020(E)
﻿

ii� © ISO 2020 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2020, Published in Switzerland
All rights reserved. Unless otherwise specified, 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
Ch. de Blandonnet 8 • CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11
Fax +41 22 749 09 47
copyright@iso.org
www.iso.org

PD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


﻿

ISO/TR 23482‑1:2020
﻿

Foreword.........................................................................................................................................................................................................................................vi
Introduction...............................................................................................................................................................................................................................vii
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Test conditions........................................................................................................................................................................................................ 2

4.1	 General............................................................................................................................................................................................................ 2
4.2	 Environmental conditions.............................................................................................................................................................. 2
4.3	 Test travel surface................................................................................................................................................................................. 2
4.4	 Safety of persons involved in testing.................................................................................................................................... 3

4.4.1	 General...................................................................................................................................................................................... 3
4.4.2	 Safety harness..................................................................................................................................................................... 3

5	 Selection of test sample.................................................................................................................................................................................. 4
6	 Test of physical hazard characteristics (universal)........................................................................................................... 4

6.1	 Voltage at user-accessible parts................................................................................................................................................ 4
6.1.1	 Principle................................................................................................................................................................................... 4
6.1.2	 Apparatus................................................................................................................................................................................ 5
6.1.3	 Procedure................................................................................................................................................................................ 5

6.2	 Acoustic noise........................................................................................................................................................................................... 6
6.2.1	 Principle................................................................................................................................................................................... 6
6.2.2	 Apparatus................................................................................................................................................................................ 6
6.2.3	 Procedure................................................................................................................................................................................ 6
6.2.4	 Pass/fail criteria................................................................................................................................................................ 7

6.3	 Surface temperature............................................................................................................................................................................ 7
6.3.1	 Principle................................................................................................................................................................................... 7
6.3.2	 Apparatus................................................................................................................................................................................ 8
6.3.3	 Procedure................................................................................................................................................................................ 8
6.3.4	 Pass/fail criteria................................................................................................................................................................ 9

7	 Test of physical hazard characteristics (for mobile robot)....................................................................................... 9
7.1	 Injury parameters in collision.................................................................................................................................................... 9

7.1.1	 Principle................................................................................................................................................................................... 9
7.1.2	 Apparatus................................................................................................................................................................................ 9
7.1.3	 Procedure............................................................................................................................................................................. 10
7.1.4	 Pass/fail criteria.............................................................................................................................................................11

7.2	 Test of force control for intended and unintended contact with a robot............................................11
7.2.1	 Principle................................................................................................................................................................................ 11
7.2.2	 Apparatus............................................................................................................................................................................. 11
7.2.3	 Procedure............................................................................................................................................................................. 12
7.2.4	 Pass/fail criteria.............................................................................................................................................................13

8	 Test of physical hazard characteristics (for restraint type physical assistant robot)................13
8.1	 Principle...................................................................................................................................................................................................... 13
8.2	 Apparatus.................................................................................................................................................................................................. 14
8.3	 Procedure.................................................................................................................................................................................................. 16
8.4	 Pass/fail criteria................................................................................................................................................................................... 17

9	 Test of endurance characteristics (universal).....................................................................................................................18
9.1	 Endurance to environmental temperature/humidity fluctuations and vibration 

combined with these fluctuations........................................................................................................................................ 18
9.1.1	 General................................................................................................................................................................................... 18
9.1.2	 Temperature/humidity test................................................................................................................................. 18
9.1.3	 Sealing test..........................................................................................................................................................................19
9.1.4	 Robustness test...............................................................................................................................................................19

© ISO 2020 – All rights reserved� iii

Contents� Page

PD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


﻿

ISO/TR 23482‑1:2020
﻿

9.1.5	 Pressure test......................................................................................................................................................................19
9.1.6	 Pass/fail criteria.............................................................................................................................................................20

9.2	 Durability in locomotion (mobile robot)........................................................................................................................ 20
9.2.1	 Principle................................................................................................................................................................................ 20
9.2.2	 Apparatus............................................................................................................................................................................. 20
9.2.3	 Procedure............................................................................................................................................................................. 22
9.2.4	 Pass/fail criteria.............................................................................................................................................................22

10	 Test of endurance characteristics (for mobile robot)..................................................................................................22
10.1	 Endurance to collision impact................................................................................................................................................. 22

10.1.1	 Principle................................................................................................................................................................................ 22
10.1.2	 Apparatus and procedure...................................................................................................................................... 23

11	 Test of static stability characteristics...........................................................................................................................................23
11.1	 Principle...................................................................................................................................................................................................... 23
11.2	 Apparatus.................................................................................................................................................................................................. 23
11.3	 Procedure.................................................................................................................................................................................................. 23
11.4	 Pass/fail criteria................................................................................................................................................................................... 24

12	 Test of dynamic stability characteristics with respect to moving parts (for 
mobile robot).........................................................................................................................................................................................................24
12.1	 Principle...................................................................................................................................................................................................... 24
12.2	 Apparatus.................................................................................................................................................................................................. 24
12.3	 Procedure.................................................................................................................................................................................................. 24

13	 Test of dynamic stability characteristics with respect to travel (for mobile robot).....................25
13.1	 General......................................................................................................................................................................................................... 25

13.1.1	 Principle................................................................................................................................................................................ 25
13.1.2	 Apparatus............................................................................................................................................................................. 25
13.1.3	 Procedure............................................................................................................................................................................. 25

13.2	 Stability test on a flat surface................................................................................................................................................... 26
13.2.1	 Braking test on split surface................................................................................................................................ 26
13.2.2	 Acceleration test on split surface.................................................................................................................... 26
13.2.3	 Acceleration test from stationary condition..........................................................................................26

13.3	 Stability test on inclined surface........................................................................................................................................... 27
13.3.1	 General................................................................................................................................................................................... 27
13.3.2	 Maximum speed test on downward slope...............................................................................................27
13.3.3	 Downward slope acceleration and braking test.................................................................................28
13.3.4	 Upward slope acceleration test......................................................................................................................... 29
13.3.5	 Downward slope full turn test........................................................................................................................... 30
13.3.6	 Inclined surface crossing test............................................................................................................................. 31
13.3.7	 Pivot turn on inclined surface test.................................................................................................................. 32

13.4	 Stability test for steps and gaps.............................................................................................................................................. 32
13.4.1	 General................................................................................................................................................................................... 32
13.4.2	 Moving upward from stop position...............................................................................................................32
13.4.3	 Moving up at maximum speed........................................................................................................................... 33
13.4.4	 Moving up while accelerating............................................................................................................................. 33
13.4.5	 Descending step at low speed............................................................................................................................ 34
13.4.6	 Descending step at maximum speed............................................................................................................34
13.4.7	 Gap crossing test............................................................................................................................................................35

13.5	 Pass/fail criteria................................................................................................................................................................................... 36
14	 Test of safety-related control functions (universal)......................................................................................................37

14.1	 Test of integration of electro-sensitive protective equipment (ESPE)..................................................37
14.1.1	 Principle................................................................................................................................................................................ 37
14.1.2	 Sampling............................................................................................................................................................................... 37
14.1.3	 Apparatus............................................................................................................................................................................. 37
14.1.4	 Procedure............................................................................................................................................................................. 38

14.2	 Test of operation in slippery environments................................................................................................................. 39
14.2.1	 Principle................................................................................................................................................................................ 39
14.2.2	 Apparatus and procedure...................................................................................................................................... 40

iv� © ISO 2020 – All rights reserved

PD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


﻿

ISO/TR 23482‑1:2020
﻿

14.3	 Electromagnetic immunity......................................................................................................................................................... 40
14.3.1	 Principle................................................................................................................................................................................ 40
14.3.2	 Apparatus............................................................................................................................................................................. 40
14.3.3	 Procedure............................................................................................................................................................................. 40

15	 Response to safety-related obstacles on the ground (for mobile robot).................................................41
15.1	 Distance of protective stop......................................................................................................................................................... 41

15.1.1	 Principle................................................................................................................................................................................ 41
15.1.2	 Apparatus............................................................................................................................................................................. 41
15.1.3	 Procedure............................................................................................................................................................................. 42

15.2	 Distance and speed in safety-related speed control.............................................................................................44
15.2.1	 Principle................................................................................................................................................................................ 44
15.2.2	 Apparatus and procedure...................................................................................................................................... 45

15.3	 Distance of stopping before convex terrain................................................................................................................. 45
15.3.1	 Principle................................................................................................................................................................................ 45
15.3.2	 Apparatus............................................................................................................................................................................. 45
15.3.3	 Procedure............................................................................................................................................................................. 45

15.4	 Distance of stopping before concave terrain............................................................................................................... 47
15.4.1	 Principle................................................................................................................................................................................ 47
15.4.2	 Apparatus............................................................................................................................................................................. 47
15.4.3	 Procedure............................................................................................................................................................................. 48

16	 Test of safety-related localization and navigation...........................................................................................................50
16.1	 Principle...................................................................................................................................................................................................... 50
16.2	 Apparatus.................................................................................................................................................................................................. 50
16.3	 Procedure.................................................................................................................................................................................................. 51

17	 Test of reliability of autonomous decisions and actions (universal)...........................................................51
17.1	 General......................................................................................................................................................................................................... 51
17.2	 Object identification......................................................................................................................................................................... 52

17.2.1	 Principle................................................................................................................................................................................ 52
17.2.2	 Apparatus............................................................................................................................................................................. 52
17.2.3	 Procedure............................................................................................................................................................................. 52

18	 Command devices (universal)..............................................................................................................................................................52
18.1	 Safe operation in case of connection, disconnection or reconnection of a 

command device.................................................................................................................................................................................. 52
18.1.1	 Principle................................................................................................................................................................................ 52
18.1.2	 Apparatus............................................................................................................................................................................. 52
18.1.3	 Procedure............................................................................................................................................................................. 52

18.2	 Response to multiple or unintended command devices...................................................................................53
18.2.1	 Principle................................................................................................................................................................................ 53
18.2.2	 Apparatus............................................................................................................................................................................. 53
18.2.3	 Procedure............................................................................................................................................................................. 53

18.3	 Safe operation in case of loss of communication by cableless or detachable 
command devices............................................................................................................................................................................... 53
18.3.1	 Principle................................................................................................................................................................................ 53
18.3.2	 Apparatus............................................................................................................................................................................. 54
18.3.3	 Procedure............................................................................................................................................................................. 54

19	 Test report.................................................................................................................................................................................................................54
Annex A (informative) Information for evaluating test results..............................................................................................55
Annex B (informative) Mechanical characteristics of the artificial hypodermis and 

underneath...............................................................................................................................................................................................................65
Annex C (informative) Dummy for driverless tests of self-balancing person carrier robot.....................67
Annex D (informative) Examples of the test report format........................................................................................................69
Annex E (informative) Measurement test and damage observation on surrogate skin piece:..............73
Bibliography..............................................................................................................................................................................................................................75

© ISO 2020 – All rights reserved� v

PD ISO/TR 23482‑1:2020

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/bs-pd-isotr-23482-12020-pdf/


﻿

ISO/TR 23482‑1:2020

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 299, Robotics.

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 describes test methods used to verify safety criteria of personal care robots. This 
document is intended to facilitate ISO 13482, which summarizes the safety requirements of personal 
care robots. This document describes test methods which are guidelines to verify compliance to the 
requirements of ISO 13482. Together with the other verification and validation methods described in 
ISO 13482, they are selectively applicable according to the robot design and usage.

At the time of publication, the test methods described in this document have not been implemented or 
evaluated broadly. Due to a lack of test facilities worldwide able to conduct such tests, it has not been 
possible to conduct formal round robin tests. Users of this document are therefore advised to apply the 
tests with care.

﻿
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Robotics — Application of ISO 13482 —

Part 1: 
Safety-related test methods

1	 Scope

This document describes methods that can be used to test personal care robots in terms of safety 
requirements defined in ISO  13482. The target robots of this document are identical to those 
of ISO 13482.

The manufacturer determines the required tests and appropriate testing parameters based on a risk 
assessment of the robot’s design and usage. This risk assessment can determine that tests and test 
parameters other than those contained in this document are acceptable.

Not all test methods are applicable to all robot types. Test methods labelled “universal” are applicable 
to all personal care robots. For other tests, the heading states for which robot types the test can be 
applied (e.g. “for wearable robot” or “for mobile robot”).

Some test methods can be replaced by using other applicable standards, even if they are not listed in 
this document.

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 13482:2014, Robots and robotic devices — Safety requirements for personal care robots

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO  13482:2014 and the 
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
autonomy
ability to perform intended tasks based on current state and sensing, without human intervention

[SOURCE: ISO 8373:2012, 2.2]
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