
   

 

Reference number
ISO 14253-2:2011(E)

© ISO 2011
 

 

 

INTERNATIONAL 
STANDARD 

ISO
14253-2

First edition
2011-04-15

Geometrical product specifications 
(GPS) — Inspection by measurement of 
workpieces and measuring equipment —
Part 2: 
Guidance for the estimation 
of uncertainty in GPS measurement, 
in calibration of measuring equipment 
and in product verification 

Spécification géométrique des produits (GPS) — Vérification 
par la mesure des pièces et des équipements de mesure — 

Partie 2: Lignes directrices pour l'estimation de l'incertitude dans les 
mesures GPS, dans l'étalonnage des équipements de mesure et dans 
la vérification des produits 

 



ISO 14253-2:2011(E) 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2011 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2011 – All rights reserved
 

 



ISO 14253-2:2011(E) 

© ISO 2011 – All rights reserved iii
 

Contents Page 

Foreword .............................................................................................................................................................v 
Introduction........................................................................................................................................................vi 
1 Scope......................................................................................................................................................1 
2 Normative references............................................................................................................................2 
3 Terms and definitions ...........................................................................................................................2 
4 Symbols..................................................................................................................................................4 
5 Concept of the iterative GUM method for estimation of uncertainty of measurement ..................5 
6 Procedure for Uncertainty MAnagement — PUMA ............................................................................6 
6.1 General ...................................................................................................................................................6 
6.2 Uncertainty management for a given measurement process...........................................................6 
6.3 Uncertainty management for design and development of a measurement 

process/procedure ................................................................................................................................7 
7 Sources of errors and uncertainty of measurement........................................................................10 
7.1 Types of errors ....................................................................................................................................10 
7.2 Environment for the measurement....................................................................................................12 
7.3 Reference element of measurement equipment ..............................................................................12 
7.4 Measurement equipment ....................................................................................................................12 
7.5 Measurement set-up (excluding the placement and clamping of the workpiece) ...............................13 
7.6 Software and calculations ..................................................................................................................13 
7.7 Metrologist ...........................................................................................................................................13 
7.8 Measurement object, workpiece or measuring instrument characteristic....................................13 
7.9 Definition of the GPS characteristic, workpiece or measuring instrument characteristic ..........14 
7.10 Measuring procedure..........................................................................................................................14 
7.11 Physical constants and conversion factors .....................................................................................14 
8 Tools for the estimation of uncertainty components, standard uncertainty and expanded 

uncertainty ...........................................................................................................................................14 
8.1 Estimation of uncertainty components.............................................................................................14 
8.2 Type A evaluation for uncertainty components...............................................................................15 
8.3 Type B evaluation for uncertainty components...............................................................................15 
8.4 Common Type A and B evaluation examples...................................................................................17 
8.5 Black and transparent box model of uncertainty estimation..........................................................20 
8.6 Black box method of uncertainty estimation — Summing of uncertainty components into 

combined standard uncertainty, uc ...................................................................................................21 
8.7 Transparent box method of uncertainty estimation — Summing of uncertainty 

components into combined standard uncertainty, uc .....................................................................21 
8.8 Evaluation of expanded uncertainty, U, from combined standard uncertainty, uc ......................22 
8.9 Nature of the uncertainty of measurement parameters uc and U...................................................22 

9 Practical estimation of uncertainty — Uncertainty budgeting with PUMA....................................23 
9.1 General .................................................................................................................................................23 
9.2 Preconditions for an uncertainty budget..........................................................................................23 
9.3 Standard procedure for uncertainty budgeting ...............................................................................24 
10 Applications .........................................................................................................................................26 
10.1 General .................................................................................................................................................26 
10.2 Documentation and evaluation of the uncertainty value ................................................................27 
10.3 Design and documentation of the measurement or calibration procedure ..................................27 
10.4 Design, optimization and documentation of the calibration hierarchy .........................................28 


