IEC 62906-5-1:2021 ﬁ
a9

IEC 62906-5-1

Edition 1.0 2021-11

INTERNATIONAL |
STANDARD AQ}‘

A
R
\Q\‘r

Laser displays — *

Part 5-1: Measurement of optical performari\ er front projection

O



https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 IEC, Geneva, Switzerland

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 IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC online collection - oc.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always have
access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 18 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

IEC 62906-5-1

Edition 1.0 2021-11

INTERNATIONAL
STANDARD

colour
inside
Laser displays —
Part 5-1: Measurement of optical performanrcefo..!2ser front projection
NTE:XNATIONAL
EL2CTROTECHNICAL
COMMISSION
ICS 31.260 ISBN 978-2-8322-1049-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

-2- IEC 62906-5-1:2021 © |EC 2021

CONTENTS

O T T 1 I PP 5
1 oo ] o XS PP 7
2 NOrMative referENCES .. o 7
3  Terms, definitions and abbreviated terms ..........cooiiiii i 7
3.1 Terms and definifioNS .. ..o 7
3.2 Abbreviated termMs ..o e 8

4 Standard measuring CONAItiONS ... ..iuii i &
4.1 LCT =Y o LY - | PP PPRUPERN 8
4.2 Standard measuring environmental conditions ..............c.ooiii i ....9
4.3 Standard dark room ConNditioNS........ooeii e 9
4.4 Standard conditions of measuring equipment..........cocooiiiiiiii 9
4.5 Conditions of measuring equUIPMENt ..........ciiiiiii i e 10
451 General CONAItiONS......ciuii e e e 10
452 Measurement coordinate system ..o 13
4.5.3 Diffuse reflectance standard ... 13
4.5.4 HIUMINANCE METET ...t e e 14
4.5.5 (©70] Lo 12 0 1= (= (P 14
4.5.6 Signal source of test patterns ....................... T vttt rt e e ettt aan 14
457 Integrating SPhEre ..o e 14
4.5.8 Spectral radiance/irradiance meters. ... 15

5 Adjustment of the laser ProjeCtor .. ... 15
5.1 Projector and image plane placement ... ... 15
5.2 Focusing of the ProjeCtor ... 15
5.3 Standard projector setup condition ... 16
5.4 Standard image measuremen !0CaUONS ... ..t 16
5.5 Colour tile patterns ... ..o e 17
5.6 RGBCMY ColoUr pattern . o e 18
5.7 Measuring the projecte.! iIMage area .......coo.oviieiiiiiii e 19
5.8 Maintaining the ror:aal working conditions ...........cooiiiiiiin 20

6 MeEasSUNNG METNOU S .. e e e 20
6.1 LGNt U D e 20
6.2 Spectroracior.etric MeasUreMENES ... .....iiviiiiii e 20
6.2.1 =Y 1= = 20
6.2.2 MedSUNiNG EQUIPMENT ... 20
6.2.3 Measuring Method ... 20
6.2.4 Data ANAlY SIS .t 21

3 HuMINaNCe UNITOIMILY ... e 21
6.3.1 LT o= = | P 21
6.3.2 Measuring eqQUIPMENT ... 21
6.3.3 Measuring Method ... 22

6.4 1070101 1= 1Y S =11 o 1P 22
6.4.1 LT o= = | P 22
6.4.2 Measuring eqUIPMENT ... . e 22
6.4.3 Measuring MethOd ... ... 22

6.5 Chromaticity Coordinates..... ..o 23

6.5.1 [CT=Y Y=Y = N 23


https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

IEC 62906-5-1:2021 © |IEC 2021 -3-

6.5.2 Measuring eqQUIPMENT ... . 23
6.5.3 Measuring Method ... ... 23
6.5.4 Data @nalySiS ...t 24
6.6 White point chromaticity coordinates and correlated colour temperature ............... 24
6.6.1 LT o= = | P 24
6.6.2 Measuring eqQUIPMENT ... e 24
6.6.3 Measuring Method ... 25
6.6.4 Data calCulation ... ... 25
6.7 Greyscale illuminance and chromaticity coordinates ..............cooooviiiiiiiii i 25
6.7.1 LT o= = | 25
6.7.2 Measuring eqQUIPMENT ... e s 25
6.7.3 Measuring method ... 25
6.8 ColoUr UNIfOIMILY oo e 26
6.8.1 GENEIAL ..t e 26
6.8.2 Measuring eqUIPMENT ... . e e 26
6.8.3 Measuring Method ... e e 26
6.8.4 Data analySiS....c.iiuiiiiiie e e e 27
6.9 ColoUr GamMUL ... e 27
6.9.1 GeNEIAl .o 27
6.9.2 Chromaticity gamut area. ... ... e 28
6.9.3 CIELAB gamut VOIUME ... .c.uiiii e e e 30
Annex A (normative) RGB boundary colours for CIELAR gomi't volume measurements ....... 33
A1 L= o =T ¥ S 33
A.2 Equally spaced 98 boundary colours on'the RGB cube ... 33
A.3 Recommended 602 boundary colours on tie RGB cube............coooiiiiiiin. 36
Annex B (informative) Calculation method fcr CIELAB gamut volume..............oooi. 51
B.1 P UI PO e e e 51
B.2 Procedure for calculating t'ie colour gamut volume ...........coooiiiiii e, 51
B.3 Number of SampPled COlC IS e 52
B.4 RGB cube surface subi'ivision method for CIELAB gamut volume calculation ....... 52
B.4.1 7= a1 Y PP 52
B.4.2 =0 o o 4 o 52
B.4.3 Uniform K3B grid algorithm ... 53
B.4.4 Softv are 2xample eXECULION .. ..o 55
Annex C (informative) Calculation method for chromaticity gamut area overlap.................... 63
C.1 e Y0 T 63
C.2 Cironiaticity gamut area OVEerlap.....o.. v 63
Annex L (informative) Light outpUt.... ... 64
o1 White light output (WLO) Method .......ooniinii e 64
D14 P U DO .. 64
D.1.2 Measuring eqUIPMENT ... . e 64
D.1.3 Measuring Method ... ... 64
D.1.4 Data calculation ... ... 64
D.2 Colour-signal white (CSW) method ..........coouiiiiiiii e 65
D.21 P U DO .. 65
D.2.2 Measuring eqQUIPMENT ... o 65
D.2.3 Measuring MethOd ... ... 65

D.2.4 Data CalCUIation .. ... 66


https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

-4 - IEC 62906-5-1:2021 © |EC 2021

71 [T o = o1 2 V78 67

Figure 1 — Virtual screen setup with (a) the illuminance LMD or (b) reflectance

standard placed at the projector image plane for standard measurements ............................ 12
Figure 2 — Polar coordinate system used to describe the inclination and azimuthal

ANGIE Of TN PrOJECIOT ..o e e e 13
Figure 3 — Example image pattern with width # and height 7" used to focus the

T o =Y o3 (o P 16
Figure 4 — Standard measuring locations on the projected image...........cc.ccooviiiiiiiii, 17
Figure 5 — Set of four colour tile test patterns used for projector characterization .............0.... 18
Figure 6 — Standard medium APL RGBCMY test pattern used for centre illuminance

and colour measurements With 25 % APL ... 19
Figure 7 — Area of projected iMage ... ... e 20
Figure 8 — Example representation of the chromaticity gamut area in the CIE 1931
chromatiCity diagrams ... ..o e e 29
Figure 9 — Example of range in colours produced by a given display as rep.2sen ad by

the CIELAB COlOUN SPACE .. uuiiiii e e e e e e de e ee e e e 32
Figure B.1 — Analysis flowchart for calculating the CIELAB gamut vi umu .....coooeiiiiiinienneee. 52
Figure B.2 — Example of tessellation using a 5 x 5 grid of surface colours on the RGB

CUDE L By - <+ em e e e eeaeaa e eaans 54
Figure B.3 — Example of tessellation for the RGB cube usintga 3 x 3 grid.........ccccoeeviiiinnnnn. 56
Figure B.4 — Example of tessellation for the CIELAB ran it vulume usinga 3 x 3 grid.......... 57
Figure C.1 — Example of CIE 1931 chromaticity gar.iut a:ea overlap between the

measured and reference colour gamut .. ... i 63
Table 1 — Recommended format for greys.ale resultsS.........cooeiiiiiiiiiii i 26
Table 2 — Example of colour uniformity=anal Sis......cooviiiiiiiii e 27
Table 3 — Equivalent 8-bit RGB input “1grals used for colour gamut area

LT oYU =Y 0 0= o € T PP 28
Table 4 — Example of report fori2a* for CIELAB gamut volume ...........ooiiiiiiiiiee, 32

Table A.1 — Equally spacec 58 RGB boundary colours used for CIELAB gamut volume
aT=TE R =Y 0 o T=T oL PP 33

Table A.2 — Recomnien.'ea RGB boundary colours used for CIELAB colour gamut
Ao WY g T g == TSR T =Y 4 =T I S 36

Table B.1 — E:.aiole data format used for CIELAB colour gamut volume
aT=T= Y= 0 0 oL PRSPPI 56


https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

IEC 62906-5-1:2021 © |IEC 2021 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LASER DISPLAYS -
Part 5-1: Measurement of optical performance for laser front projection

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interncfion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public: ‘on(<}*). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we« lmowvhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their national »nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional \uiblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. .ev ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, «ce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

Attention is drawn to the p<ssib..ily that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be helu responsible for identifying any or all such patent rights.

IEC 62906-5-1 has boer prepared by IEC technical committee 110: Electronic displays. It is an
International S*~ndard.

The text of 1.is 1nternational Standard is based on the following documents:

Draft Report on voting

110/1351/FDIS 110/1367/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
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A list of all parts in the IEC 62906 series, published under the general title Laser displays, can
be found on the IEC website.

Future documents in this series will carry the new general title as cited above. Titles of existing
documents in this series will be updated at the time of the next edition.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this puk'ication indicates
that it contains colours which are considered to be useful for the co.rec.understanding
of its contents. Users should therefore print this document uxiiig 2 culour printer.



https://webstore.iec.ch/?ref=menu
https://www.stdhive.com/standards/iec-62906-5-1-ed-10-en2021-pdf/

IEC 62906-5-1:2021 © |IEC 2021 -7-

LASER DISPLAYS -

Part 5-1: Measurement of optical performance for laser front projection

1 Scope

This part of IEC 62906 specifies the standard measurement conditions and measuremen?
methods for front projection displays without screen which use lasers or laser hybrids as light
sources. The hybrid light sources can use both lasers and spontaneous emission-bascd light
sources. This document covers optical performance measurements for full-frame projection
technologies such as digital micro-mirror devices (DMDs), liquid crystal on silicon (L~0S* and
liquid crystal display (LCD) projectors. Other displays, such as raster-scanned flyi.,o spot)
projection displays, are not included.

2 Normative references

The following documents are referred to in the text in such a way tha: son =2 or all of their content
shall constitute requirements of this document. For dated reference>; only the edition cited
applies. For undated references, the latest edition of the re’ar¢ nced document (including any
amendments) applies.

IEC 60825-1, Safety of laser products — Part 1: Equi,,ment ciassification and requirements

IEC 61947-1:2002, Electronic projection — M=asirement and documentation of key
performance criteria — Part 1: Fixed resolution projeciors

IEC 62471-5, Photobiological safety of larrc< and lamp systems- Part 5: Image projectors

IEC TR 62977-2-3, Electronic display r'evices — Part 2-3: Measurements of optical properties —
Multi-colour test patterns

ISO/CIE 11664-4, Colorimeiry - Fart 4: CIE 1976 L*a*b* colour space

ISO 15076-1:2010, Imag> technology colour management — Architecture, profile format and
data structure — Par. 1: 3ased on ICC.1:2010

CIE 15, Coloriinctry

CIE 168-200<. Criteria for the evaluation of extended-gamut colour encoding

2. Terms, definitions and abbreviated terms

2.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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