
© ISO 2015

Geometrical product specifications 
(GPS) — Inspection by measurement 
of workpieces and measuring 
equipment —
Part 5: 
Uncertainty in verification testing of 
indicating measuring instruments
Spécification géométrique des produits (GPS) — Vérification par la 
mesure des pièces et des équipements de mesure —
Partie 5: Incertitude liée aux essais de vérification des appareils de 
mesure indicateurs

INTERNATIONAL 
STANDARD

ISO
14253-5

First edition
2015-09-01

Reference number
ISO 14253-5:2015(E)

This document is a preview generated by EVS



 

ISO 14253-5:2015(E)
 

ii © ISO 2015 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2015, 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

This document is a preview generated by EVS



 

ISO 14253-5:2015(E)
 

Foreword ........................................................................................................................................................................................................................................iv
Introduction ..................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3 Terms and definitions ..................................................................................................................................................................................... 2
4 General ............................................................................................................................................................................................................................ 6
5 Test measurand...................................................................................................................................................................................................... 7

5.1 General ........................................................................................................................................................................................................... 7
5.2 Input quantities and test measurand definition ........................................................................................................ 8

6 Tester responsibility criterion ............................................................................................................................................................... 9
7 Specific issues in testing indicating measuring instruments ..............................................................................11

7.1 General ........................................................................................................................................................................................................ 11
7.2 Errors of the indicating measuring instrument.......................................................................................................11
7.3 Errors in user-provided quantity values ....................................................................................................................... 12
7.4 Using alternative test equipment ......................................................................................................................................... 12

Annex A (informative) Guidance on using alternative test equipment .........................................................................14
Annex B (informative) Relation to the GPS matrix model ...........................................................................................................16
Bibliography .............................................................................................................................................................................................................................17

© ISO 2015 – All rights reserved iii

Contents Page

This document is a preview generated by EVS



 

ISO 14253-5:2015(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 on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 213, Dimensional and geometrical product 
specifications and verifications.

ISO 14253 consists of the following parts, under the general title Geometrical product specifications 
(GPS) — Inspection by measurement of workpieces and measuring equipment:

— Part 1: Decision rules for proving conformity or nonconformity with specifications

— Part 2: Guide to the estimation of uncertainty in GPS measurement, in calibration of measuring 
equipment and in product verification

— Part 3: Guidelines for achieving agreements on measurement uncertainty statements

— Part 4: Background on functional limits and specification limits in decision rules

— Part 5: Uncertainty in verification testing of indicating measuring instruments

— Part 6: Generalized decision rules for the acceptance and rejection of instruments and workpieces 
[Technical Report]
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Introduction

This part of ISO 14253 belongs to the general geometrical product specification (GPS) series of 
documents (see ISO 14638). It influences chain link F of all chains of standards in the general GPS matrix.

The ISO/GPS matrix model given in ISO 14638 gives an overview of the ISO/GPS system of which this 
international standard is a part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this 
part of ISO 14253 and the default decision rules given in ISO 14253-1 apply to specifications made in 
accordance with this part of ISO 14253, unless otherwise indicated.

For more detailed information about the relationship of this part of ISO 14253 to other standards and to 
the GPS matrix model, see Annex B.

Decision rules for deciding conformity or non-conformity to specifications are based on the 
measurement uncertainty incurred while testing.

Usual practice in measurement familiarizes metrologists and practitioners with measurement 
uncertainty. Any possible effect that may affect the measurement result is considered and quantified 
as an uncertainty component and is eventually included in the combined uncertainty. The purpose 
of the measurement is to gather quantitative information on a given measurand, and the uncertainty 
statement expresses how reliable that information is.

In the case of tests of indicating measuring instruments, the purpose of the measurement is to investigate 
one or more metrological characteristics of the indicating measuring instrument rather than to measure 
characteristics of features of a workpiece. The uncertainty being evaluated in this case, the test value 
uncertainty, quantifies the accuracy of the test value. The test detects the quality of the indicating 
measuring instrument, reported through the test values and not through the test value uncertainty.

The test value uncertainty for indicating measuring instruments is not conceptually trivial to evaluate, 
and careful consideration is necessary to determine which uncertainty components should and which 
should not be accounted for.

Some tests of indicating measuring instruments may be relative to quantities other than instrument 
indications, or a single test may investigate both the instrument indication(s) and other metrological 
characteristics. An example is a test of a micrometer investigating the indication error (subject to an 
MPE) as well as the measuring force (subject to an MPL). For tests, or portions of them, relative to 
metrological characteristics other than instrument indications, this part of ISO 14253 is not applicable: 
they are about quantities for which the application of the ISO/IEC Guide 98-3 (GUM) and of the 
ISO 14253-2 is conceptually straightforward, with no need of further guidance in this part of ISO 14253.

A rigorous definition of the test value uncertainty when testing indicating measuring instruments is 
given. Application of conventional uncertainty evaluation based on this definition and according to the 
ISO/IEC Guide 98-3 (GUM) and the ISO 14253-2 determines which uncertainty components to account for.
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Geometrical product specifications (GPS) — Inspection by 
measurement of workpieces and measuring equipment —

Part 5: 
Uncertainty in verification testing of indicating 
measuring instruments

1 Scope

This part of ISO 14253 specifies concepts and terms for evaluating the uncertainties of the test values 
derived according to a test protocol agreed upon by the parties and relative to instrument indication(s), 
obtained in verification testing of GPS indicating measuring instruments.

NOTE The uncertainty of the test values, referred to as test value uncertainty, is not to be confused with the 
measurement uncertainty associated with using that indicating measuring instrument to measure workpieces. 
The former only is covered in this part of ISO 14253; for guidance on the latter see the ISO/IEC Guide 98-3 (GUM) 
and ISO 14253-2.

When a test of an indicating measuring instrument comprises several test values, some relative to 
the instrument indication and some to other metrological characteristics, this part of ISO 14253 is 
concerned with the uncertainty of the former only.

This part of ISO 14253 does not provide guidelines to ensure the adequacy of a test protocol; rather, 
once a test protocol is given, it describes how to evaluate the consequent test value uncertainty.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 10360-1:2000, Geometrical Product Specifications (GPS) — Acceptance and reverification tests for 
coordinate measuring machines (CMM) — Part 1: Vocabulary

ISO 14253-1:2013, Geometrical product specifications (GPS) — Inspection by measurement of workpieces 
and measuring equipment — Part 1: Decision rules for proving conformity or nonconformity with 
specifications

ISO/TR 14253-6:2012, Geometrical product specifications (GPS) — Inspection by measurement of 
workpieces and measuring equipment — Part 6: Generalized decision rules for the acceptance and rejection 
of instruments and workpieces

ISO 14978:2006, Geometrical product specifications (GPS) — General concepts and requirements for GPS 
measuring equipment

ISO 17450-2:2012, Geometrical product specifications (GPS) — General concepts — Part 2: Basic tenets, 
specifications, operators, uncertainties and ambiguities

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in 
measurement (GUM:1995)

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and 
associated terms (VIM)
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