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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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84 INTERNATIONAL ELECTROTECHNICAL COMMISSION

85

86

87 ELECTRONIC DISPLAYS -

88

89 Part 3-7: Evaluation of optical performance — Tone characteristics

90

91 FOREWORD

92 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
93 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
94 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
95 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
96 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
97 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
98 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
99 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
100 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
101 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
102 consensus of opinion on the relevant subjects since each technical committee has representation from all
103 interested IEC National Committees.

104 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
105 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
106 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
107 misinterpretation by any end user.

108 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
109 transparently to the maximum extent possible in their national and regional publications. Any divergence between
110 any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
111 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
112 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
113 services carried out by independent certification bodies.

114 6) All users should ensure that they have the latest edition of this publication.

115 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
116 members of its technical committees and IEC National Committees for any personal injury, property damage or
117 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
118 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.
119 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
120 indispensable for the correct application of this publication.

121 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
122 rights. IEC shall not be held responsible for identifying any or all such patent rights.

123 International Standard IEC 62977-3-7 has been prepared by IEC technical committee 110:
124 Electronic displays.

125
126 The text of this standard is based on the following documents:

CDV Report on voting
XXIXX/ICDV XXIXX/IRVC

127

128 Full information on the voting for the approval of this International Standard can be found in the
129  report on voting indicated in the above table.

130  This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

131 The committee has decided that the contents of this document will remain unchanged until the

132  stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to

133 the specific document. At this date, the document will be D
ocuments
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134 e reconfirmed,
135 e withdrawn,
136 e replaced by a revised edition, or

137 e amended.

138

139

140 The National Committees are requested to note that for this publication the stability date
141 is 2024.

142 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
143 AT THE PUBLICATION STAGE.

144

145

146
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147 INTRODUCTION
148 Displays render the required gradation of an image through tone reproduction. Tone is the
149  variation in luminance, ideally with constant hue and saturation, at (r, g, ») input (n, 0, 0), (0, #,
150  0), (0, 0, n), and (n, n, n), respectively, where n:{0, 1,...N}, and N is the number of quantization
151 levels. Similarly, colour saturation tone is defined as the luminance variation, ideally with
152 constant hue, but with varying saturation of the input (= 1 — min (R, G, B) / max (R, G, B)), for
153 input (N, n, n), (n, N, n), and (n, n, N). Tone can also be defined for complementary colour (r, g,
154  b) input (O, n, n), (n, 0, n), (n, n, 0) and (n, N, N), (N, n, N), and (N, N, n), respectively. This is
155 conceptually shown in Figure 1 using the Hue Saturation Intensity (HSI) model. Note that this
156  colour space is different from the device RGB colour space. Grey and RGB tone reproduction,
157 and their additive relation are fundamental optical properties of displays since they affect the
158  fidelity with which colour is rendered from the input code values.
Intensity
_ White
Colour saturation tone — «— ﬁa
— ~;:: —:)Saturation
Single colour tone _|
(includes grey)
Black
159
160 Figure 1 — Hue Saturation Intensity (HSI) colour space
161 In contemporary displays, nonlinear tone decoding is still being used for compatibility with
162 historical cathode ray tube (CRT) displays as well as for the coding efficiency with the limited
163 code words in digital video signal. Also, it linearizes the opto-electrical transfer function, the
164 nonlinearity of which is beneficial for reduction of artefacts such as quantization noise, banding,
165  contouring, and also for quantization efficiency.
166 Some displays exhibit variations in tone curves by viewing direction. The resulting impact
167 omnidirectional image quality is more multifaceted compared to the viewing direction
168 dependence of contrast, peak luminance, and colour of a limited number of patches.
169 This document describes methods for tone measurements and evaluation and points out the
170 necessary precautions and diagnostics. The document is a reference for forthcoming standards
171 to make the work of the involved experts more efficient and to avoid duplication of efforts.
172
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173 ELECTRONIC DISPLAYS -

174

175 Part 3-7: Evaluation of optical performance — Tone characteristics
176

177

178 1 Scope

179  This part of IEC 62977 specifies the standard measurement and evaluation of optical
180 performance for grey and colour tone reproduction of electronic displays under darkroom
181 condition. This document describes measuring methods and evaluation of tone rendering of
182 neutral grey, primary and secondary input colours. This document applies to displays which
183  accept standard dynamic range (SDR) input signals.

184 2 Normative references

185 The following documents are referred to in the text in such a way that some or all of their content
186 constitutes requirements of this document. For dated references, only the edition cited applies.
187 For undated references, the latest edition of the referenced document (including any
188 amendments) applies.

189 EC 62341-6-3 Ed.2, Organic Light Emitting Diode (OLED) Displays — Part 6-3: Measuring
190  methods of image quality

191 IEC 62977-2-1, Electronic display devices — Part 2-1: Measurement of optical characteristics —
192 Fundamental measurements (CDV)

193 |EC TS 62977-3-1, Electronic display devices — Part 3-1: Evaluation of optical performances —
194 Colour difference based viewing direction dependence

195 IEC 62977-3-5, Electronic display devices — Part 3-5: Evaluation of optical performance —
196 Colour capabilities (3CD)

197 |EC 61966-4:2000, Multimedia systems and equipment — Colour measurement and
198 management — Part 4: Equipment using liquid crystal display panels

199 JEC 61966-2-1:1999, Multimedia systems and equipment- Colour measurement and
200 management — Part 2-1: Colour management — Default RGB colour space - sSRGB

201 ISO 11664-1:2007, Colorimetry — Part 1: CIE Standard Colorimetric Observers
202 CIE 015, Colorimetry
203 3 Terms, definitions and abbreviated terms

204 3.1 Terms and definitions

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

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

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

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

210 3.11

211 electro-optic transfer function (EOTF)

212 luminance variation of R, G, B, C, M, Y, and grey for (r, g, b) input (n, 0, 0), (0, »n, 0), (0, 0, n),
213 (0, n, n), (n, 0, n), and (n, n, 0), respectively, where #»:{0,1,...N}, and N is the number of
214 quantization levels per primary colour

215 Note to entry CMY are optional
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216 3.1.2  nonlinear encoding *- 7]
217 signal transform expressed by a power function with a single exponent as an opto-electrical
218 transfer function (OETF) 4

219 Note 1 to entry It is used in image acquisition devices such as digital cameras for mapping scene luminance to digital
220 code values prior to encoding, transmission, and/or compression

221 Note 2 to entry In conventional non-constant luminance systems, the nonlinear decoding is done in the RGB domain,
222 whereas it is done in the YC},,C, domain for constant luminance systems.

223 Note 3 to entry To save bit signal bit depth, the OETF of the image signal is sometimes a linear conversion of grey
224 values near black.

225 3.1.3

226 nonlinear decoding
227  Same as EOTF

228 Note to entry Generally, the nonlinear decoding is the reciprocal of nonlinear encoding, but custom decoding is also
229 available in many display products (“gamma” pre-sets).
230 3.14

231 display gamma
232  exponent of the power function fully defining the EOTF

233 Note to entry Generally, the display gamma value is calculated from an EOTF with the luminance of the black level
234 subtracted (de-biasing). Gamma is only defined if the de-biased EOTF obeys a power law, the exponent of which is
235 the gamma. The gamma value of an ideal display is the same for R, G, B, C, M, Y and grey tone.

236 3.1.5

237 colour saturation tone function

238 luminance variation of R, G, B, C, M, and Y for (r, g, b) input (N, n, n), (n, N, n), (n, n, N), (n, N,
239 N), (N, n, N), and (N, N, n), respectively, where n:{0,1,...N}, and N is the number of quantization
240 levels per primary colour

241 Note 1 to entry An ideal display renders constant colorimetric hue for the inputs.

242 Note 2 to entry When the luminance at maximum saturation is subtracted from the colour saturation tone function
243 (bias correction), and the resulting function obeys a power law, its exponent is called colour saturation gamma.

244 3.1.6

245  display bit depth
246 Casual term for the number of quantization levels, assuming binary-encoded levels. It is the
247 number of display bits or logz[number of addressable shades] in the tone rendering

248 Note 1 to entry The actual number of renderable shades is often reduced when white balancing is done by gain
249 control (see IEC 62977-3-5 (2CD) Annex B) 4 [7],

250 Note 2 to entry Display colour depth is the sum of the bit depths of the rendered primary colours (RGB). Primary
251 colours can have different bit depths, e.g. 5-, 6- and 5-bit RGB depth for 16-bit colour depth.

252 3.1.7

253  tone additivity function

254  Sum of the R, G, and B tones divided by the grey tone
255 Note to entry: An ideal display has unity additivity for all inputs.

256 3.2 Abbreviated terms

257 ABC automatic brightness control

258  ALS ambient light sensor

259  ALL average light level

260 APL average picture level, average pixel level
261 CIELAB CIE 1976 L*a*b* colour space

262 DUT device under test

263 EOTF electro-optical transfer function

264 HSI hue saturation intensity (device dependent colour space, also called HSL (lightness))

265 OETF opto-electrical transfer function

266 OOTF Opto-optical transfer function Documents
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267 RGBCMY red, green, blue, cyan, magenta, and yellow
268 SDR standard dynamic range

269 sRGB a standard RGB colour space as defined in |[EC 61966-2-1 (same colorimetry as
270 BT.709)

271 4 Standard measuring equipment

272 4.1 Video signal generator

273 A digital video signal generator or a computer with digital RGB outputs, each of which with at
274 least 8 bits depth, shall be used. The signal bit depth supported by the DUT shall be reported
275  according to Clause 7.

276 4.2 Measuring equipment and conditions
277 Referto 5.3.4 in IEC 62977-2-1.
278 4.3 Test equipment setup

279 The setup of a non-close-up LMD is shown in Figure 2, where the vertical arrangement of the
280 display is also possible. The optical axis of the LMD shall be centred on the screen and
281 perpendicular to the plane of the display screen. The general requirements on the LMD, such
282 as angular aperture, shall follow IEC 62977-2-1. Non-close-up LMDs are preferred but if there
283 is straylight, it can be avoided by using a stray-light elimination tube (SLET) ['l. In the case of
284 close-up type LMD, the measurement distance given by the LMD manufacturer should be
285 satisfied as shown in Figure 3, where the vertical arrangement of the display is also possible.
286 The close-up type LMD can be used also when avoiding the leakage illumination of the light to
287 disable ABC in 5.3, or to save room space. A close-up LMD shall have input optics with a well-
288  defined measurement field angle similar to that of non-close-up LMDs. If a hood is used, it shall
289 be confirmed that light entering from oblique angles does not affect the measurement result by
290 multiple reflections inside the hood. This can be confirmed by measuring the DUT in a dark
291 room with and without hood and compare the results. The measuring layout for viewing
292 directional measurement shall be applied by moving of LMD or rotation of display in horizontal
293  viewing direction as shown in Figure 4 a) and b), where the vertical arrangement for vertical
294 viewing direction is also possible. Or, the spherical coordinate system as shown in Figure 4 c)
2905  shall be applied (refer to 6.1 in JEC TS 62977-3-1, and 5.6 and 6.10 in IEC 62977-2-1). For the
296 directional measurement, it shall be done with non-close-up measurement.

Display screen

V
_______________ Screen centre LMD
| | e = I -
| Video |
i signal : Im |
i generator i / Measuring distance |
Control PC
(if used) / \
297
298 Figure 2 — Measurement setup for non-close-up measurement

Documents

Document Sharing Hub

Full document details: 20/30424608 DC


https://doi.org/10.3403/02097463U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30346801U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/20-30424608-dc
http://www.avadocuments.com/doc/20-30424608-dc

