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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 256, Pigments, dyestuffs and extenders.

A list of all parts in the ISO 18314 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

The scope of ISO/TC 256 is standardization in the field of colorants, i.e. pigments, dyestuffs and 
extenders. Standards on test metrics in this field is a very effective basis for the introduction and 
improvement of quality management systems. The consequent use of standardized test metrics within 
a company can cut down testing costs to a fraction of the original costs. Carefully written test metrics 
improve the precision of the test results. Standards for pigments, dyestuffs and extenders used as raw 
materials support the trade of these materials.

Several formulas had been developed in the past for the assessment of colour differences. For presenting 
colours in a colour space, the CIELAB (CIE 1976 L*a*b*) colour space (adopted by ISO and published as 
ISO/CIE 11664-4)[1] and colour coordinates are the most prominent. For predicting colour differences, 
the International Commission on Illumination (CIE) has standardized CIEDE2000 (adopted by ISO 
and published as ISO/CIE 11664-6)[2]. The CIEDE2000 formula is intended to be applicable within the 
sample colour-difference magnitude of 0 to 5 CIELAB units. However, it does not have a new associated 
analytical colour space, but is still based on CIELAB.

For the steering and adjustment of colorant production or extender production in colorants industry, a 
uniform colour space (UCS) is an essential tool in addition to a colour difference formula. This requires 
adjusting colorant formulations in a colour space. Both corrective actions in production and the delivery 
specifications with customers are based on tolerance ellipsoids in the colour space applied. In CIE 217, 
different colour difference formulas and colour space models have been analysed using actual and 
reliable visual data sets. Several models gave similar performance, so no specific uniform colour space 
model or Euclidian colour-difference formula can be proposed performing statistically significantly 
better than CIEDE2000. However, three colour spaces stood out: OSA-UCS, DIN99o and CAM02-UCS, 
in chronological order of their publications. In this document, the actual editions of these models are 
standardized for the assessment of coloristic properties of pigments, dyestuff and extenders.
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INTERNATIONAL STANDARD ISO 18314-5:2022(E)

Analytical colorimetry —

Part 5: 
Procedure for colorimetric determination of colour 
differences of object colours according to equidistant 
colour spaces

1	​ Scope

This document specifies the procedure and test report for determining small colour differences of 
object colours according to equidistant colour spaces. Three suggestions for metrics for the quantitative 
determination of small colour differences (∆E < 5) of non-luminous colours are given in Annexes A, B 
and C. These examples are related to the three colour space models: OSA-UCS modified by Oleari et al., 
DIN99o and CAM16-UCS (uniform colour space).

This document is applicable for the assessment of pigments, dyestuff and extenders in the field of 
coatings, plastic and prints only that are evaluated in pairs for colour conformity, and which have small 
perceptible colour differences.

2	​ Normative references

There are no normative references in this document.

3	 ​Terms and definitions

No terms and definitions are listed in this document.

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

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

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

4	​ Procedure

For determining small colour differences (∆E  <  5) of object colours according to equidistant colour 
spaces, one of the three procedures from Annexes A, B and C should be used. Three suggestions for 
metrics for the quantitative determination of small colour differences of non-luminous colours are 
given in detail in Annexes A, B and C for information. These examples are related to the three colour 
space models OSA-UCS modified by Oleari et al., DIN99o1) and CAM16-UCS. Further information on 
these models can be found in References [11] to [31].

The used calculation metric for the colour difference shall be stated in the test report.

When the formulae described in Annexes A, B and C are used for large colour differences (greater than 
approximately 10 CIELAB units), larger deviations between calculated colour differences and visual 
evaluations are to be expected. This is due to a nonlinear relationship between small and large colour 
differences. If it is intended to use the formulae in this range, it should be explicitly agreed between the 
interested parties.

1)	  DIN99o was denoted DIN99b[19] but has later been referred to as DIN99o [18] [21].
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