°
BE SLOVENSKI STANDARD

oSIST prEN I1SO 11664-4:2019
01-april-2019

Kolorimetrija - 4. del: Barvni prostor CIE 1976 L*a*b* (ISO/CIE/FDIS 11664-4:2019)

Colorimetry - Part 4: CIE 1976 L*a*b* Colour space (ISO/CIE/FDIS 11664-4:2019)

Farbmetrik - Teil 4: CIE 1976 L*a*b* Farbenraum (ISO/CIE/FDIS 11664-4:2019)

Colorimétrie - Partie 4: Espace chromatique L*a*b* CIE 1976 (ISO/CIE/FDIS 11664-
4:2019)

Ta slovenski standard je istoveten z: prEN ISO 11664-4

ICS:

17.180.20 Barve in merjenje svetlobe  Colours and measurement of
light

oSIST prEN ISO 11664-4:2019 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST preN ISO 11664-4:2019

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO/CIE 11664-4:2019
https://standards.iteh.ai/catalog/standards/sist/27491e84-7111-4b05-b703-
b533452d7802/sist-en-iso-cie-11664-4-2019




FINAL
DRAFT

CIE
Secretariat: ISO secretariat

Voting begins on:
2019-02-11

Voting terminates on:
2019-05-06

RECIPIENTS OF THIS DRAFT ARE INVITED TO
SUBMIT, WITH THEIR COMMENTS, NOTIFICATION
OF ANY RELEVANT PATENT RIGHTS OF WHICH
THEY ARE AWARE AND TO PROVIDE SUPPORTING
DOCUMENTATION.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL, TECHNO-
LOGICAL, COMMERCIAL AND USER PURPOSES,
DRAFT INTERNATIONAL STANDARDS MAY ON
OCCASION HAVE TO BE CONSIDERED IN THE
LIGHT OF THEIR POTENTIAL TO BECOME STAN-
DARDS TO WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

INTERNATIONAL ISO/CIE
STANDARD FDIS
11664-4

Colorimetry —

Part 4
CIE 1976 L*a*b* colour space

Colorimétrie —
Partie 4: Espace chromatique L*a*b* CIE 1976

Member bodies are requested to consult relevant national interests in ISO/TC
274 before casting their ballot to the e-Balloting application.

ISO/CEN PARALLEL PROCESSING

Reference number

ISO/CIE FDIS 11664-4:2019(E
ISO n / ;
C ~ © ISO/CIE 2019



ISO/CIE FDIS 11664-4:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/CIE 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii

CIE Central Bureau
Babenbergerstrafde 9/9A
A-1010 Vienna, Austria
Phone: +43 1 714 3187
Fax: +41 22 749 09 47
Email: ciecb@cie.co.at
Website: www.cie.co.at

© ISO/CIE 2019 - All rights reserved



ISO/CIE FDIS 11664-4:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTTNATIVE FEECI@INICES .........oocco e 1
3 Terms and AeFIMITIOIIS ... 1
4 Symbols and abbreviated terms... w2
5 CalCulation MIETROM. ...t 2

5.1 BaSTC COOTAINMATES ....ooooeieeeeieeee ettt 2

5.2 Correlates of lightness, chroma and hue )

5.3 COLOUT ITETEIICES .o 4
Annex A (informative) Reverse tranSformation ... 7
BIDIIOGIAPILY ... 8

© ISO/CIE 2019 - All rights reserved iii



ISO/CIE FDIS 11664-4:2019(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 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 the International Commission on Illumination (CIE) in cooperation
with Technical Committee ISO/TC 274, Light and lighting.

This first edition of ISO/CIE 11664-4 cancels and replaces ISO 11664-4:2008 | CIE 11664-4:2007, of
which it constitutes a minor revision. The document has been editorially revised as per current ISO
rules and the references have been updated.

Alist of all parts in the ISO 11664 and ISO/CIE 11664 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the CIE Central Bureau or 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 three-dimensional colour space produced by plotting CIE tristimulus values (X, Y, Z) in rectangular
coordinates is not visually uniform, nor is the (x,y,Y) space nor the two-dimensional CIE (x,y)
chromaticity diagram. Equal distances in these spaces do not represent equally perceptible differences
between colour stimuli. For this reason, in 1976, the CIE introduced and recommended two new
spaces (known as CIELAB and CIELUV) whose coordinates are nonlinear functions of X, Y and Z. The
recommendation was put forward in an attempt to unify the then very diverse practice in uniform
colour spaces and associated colour-difference formulaelll[2]. Both these more-nearly uniform colour
spaces have become well accepted and widely used. Numerical values representing approximately the
magnitude of colour differences can be described by simple Euclidean distances in the spaces or by
more sophisticated formulae that improve the correlation with the perceived size of differences.

The purpose of this document is to define procedures for calculating the coordinates of the
CIE 1976 L*a*b* (CIELAB) colour space and the Euclidean colour difference values based on these
coordinates. This document does not cover more sophisticated colour-difference formulae based on
CIELAB, such as the CMC formulal3], the CIE94 formulal4], the DIN99 formulal5], and the CIEDE2000
formulal®llZ], nor does it cover the alternative uniform colour space, CIELUVI8].

© ISO/CIE 2019 - All rights reserved v
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Colorimetry —

Part 4:
CIE 1976 L*a*b* colour space

1 Scope

This document specifies a method of calculating the coordinates of the CIE 1976 L*a*b* colour space,
including correlates of lightness, chroma and hue. It includes two methods for calculating Euclidean
distances in this space to represent the perceived magnitude of colour differences.

This document is applicable to tristimulus values calculated using colour-matching functions of the
CIE 1931 standard colorimetric system or the CIE 1964 standard colorimetric system. This document
can be used for the specification of colour stimuli perceived as belonging to a reflecting or transmitting
object, where a three-dimensional space more uniform than tristimulus space is required.

This document does not apply to colour stimuli perceived as belonging to an area that appears to be
emitting light as a primary light source, or that appears to be specularly reflecting such light.

This document is applicable to self-luminous displays, such as cathode ray tubes, if they are being used
to simulate reflecting or transmitting objects and if the stimuli are appropriately normalized.

Calculating the reverse transformation is shown in Annex A.

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.

CIE S 017, ILV: International Lighting Vocabulary
ISO/CIE 11664-1:2018, Colorimetry Part 1 — CIE Standard Colorimetric Observers

3 Terms and definitions
For the purposes of this document, the terms and definitions given in CIE S 017 apply.

ISO and [EC 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/

© ISO/CIE 2019 - All rights reserved 1
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4 Symbols and abbreviated terms

XY Z tristimulus values of test stimulus calculated using the colour-matching functions of
the CIE 1931 standard colorimetric system (also known as the CIE 2° standard colori-
metric system)

Xn, Yo, Zn tristimulus values of a specific white colour stimulus calculated using the colour-matching
functions of the CIE 1931 standard colorimetric system

L* CIELAB lightness

a*, b* CIELAB a*, b* coordinates
Co CIELAB chroma

hab CIELAB hue angle

AL* CIELAB lightness difference
Aa*Ab* CIELAB a* b* difference
ACy, CIELAB chroma difference
Ahap CIELAB hue angle difference
AH CIELAB hue difference

AE:b CIELAB colour difference

If the character “A” is not available, it may be replaced by the character “D”.
The phrase “CIE 1976 L*a*b*” and the term “CIELAB” may be used interchangeably.

Where tristimulus values are calculated using the colour-matching functions of the CIE 1964 standard
colorimetric system (also known as the CIE 10°standard colorimetric system), a subscript 10 shall be
added to all the above symbols.

5 Calculation method

5.1 Basic coordinates

The CIE 1976 L*a*b* colour space is a three-dimensional, approximately uniform colour space produced
by plotting in rectangular coordinates, L* a*, b* quantities defined by Formulae (1) to (3):

L*=116f(Y /Y, )-16 (1)
a*=500[ f(X/X,)-f(Y/Yy)] (2)
b*=200[ (Y /Yy)-f(2/2,)] (3)
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