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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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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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94 INTERNATIONAL ELECTROTECHNICAL COMMISSION

95

96

97 EYEWEAR DISPLAY -

98

99 Part 20-10: Fundamental measurement methods — Optical properties

100

101 FOREWORD

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

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

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

124 6) All users should ensure that they have the latest edition of this publication.
125 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and

126 members of its technical committees and IEC National Committees for any personal injury, property damage or
127 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
128 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
129 Publications.

130 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
131 indispensable for the correct application of this publication.

132 9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
133 patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
134 respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
135 may be required to implement this document. However, implementers are cautioned that this may not represent
136 the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
137 shall not be held responsible for identifying any or all such patent rights.

138 IEC 63145-20-10 has been prepared by IEC technical committee 110: Electronic displays. It is
139 an International Standard.

140 This second edition cancels and replaces the first edition published in 2019-08-16. This edition
141 constitutes a technical revision.

142 This edition includes the following significant technical changes with respect to the previous
143 edition:

144  a) Add the description of eyeball rotation situation;

145 b) Revise the light measuring device (LMD) conditions;

146 ¢) Revise the colour gamut issues;

147  d) Revise the measuring procedure of the field of view (FOV);
148 e) Revise the measuring method of the pixel angular density.
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149  The text of this International Standard is based on the following documents:

Draft Report on voting

XXIXX/FDIS XXIXX/IRVD

150
151 Full information on the voting for its approval can be found in the report on voting indicated in
152 the above table.

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

154  This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
155  accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
156 at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
157 described in greater detail at www.iec.ch/publications.

158 A list of all parts in the IEC 63145 series, published under the general title Eyewear display,
159  can be found on the IEC website.

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

163 e reconfirmed,
164 e withdrawn, or
165 e revised.

166
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167 EYEWEAR DISPLAY -

168

169 Part 20-10: Fundamental measurement methods — Optical properties
170

171

172

173 1 Scope

174 This part of IEC 63145 specifies the standard measurement conditions and measurement
175 methods for determining the optical properties of eyewear displays. This document applies to
176 non-see-through type (virtual reality “VR” goggles) and see-through type (augmented reality
177 “AR” glasses) eyewear displays using virtual image optics.

178 Contact lens-type displays and retina direct projection displays are out of the scope of this
179 document.

180 2 Normative references
181 There are no normative references in this document.
182 3 Terms, definitions, abbreviated terms and letter symbols

183 3.1 Terms and definitions

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

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

187 e |EC Electropedia: available at http://www.electropedia.org/
188 e |ISO Online browsing platform: available at http://www.iso.org/obp

189  3.1.1
190 entrance pupil of the LMD
191 optical image of the physical aperture stop, as ‘seen’ through the front of the LMD lens system

192 Note 1 to entry: If there is no lens in front of the aperture, the entrance pupil’s location and size are identical to that
193 of the aperture stop.

194  3.1.2

195 eye-box

196 qualified viewing space

197 three-dimensional space within which users place their eye so as to be able to properly see the
198 entire virtual image without moving the head or making any other adjustment (other than the
199 natural rotation of the eye)

200 Note 1 to entry: “Able to properly see” means that the display image fulfils all the requirements indicated in the
201 product specification.
202 3.1.3

203 eye point

204 design location at which the entrance pupil of the eye is placed to achieve the optimal
205 performance when using an eyewear display and which serves as the origin location of the
206 measurement

207 Note 1 to entry: An estimating example is shown in Annex A.

208 3.1.4
209  eye relief
210 distance from the cornea of the eye to the closest optical element of the virtual-image display
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211 3.1.5

212 field of view

213 angular region subtending the proper active area of the virtual image as observed from the eye
214 point of the eyewear display

215 Note 1 to entry: “Proper” means that the display image fulfils all the requirements indicated in the product

216 specification, for example the limits of luminance, resolution, etc.

217 3.1.6

218 measurement direction

219 angular coordinates (in spherical coordinates) of the LMD viewing direction relative to its pivot position on the optical axis

220 Note 1 to entry: See Figure 1.

221 3.1.7

222 pixel angular density

223 pixel number per unit degree
224 3.2 Abbreviated terms
225 AR augmented reality

226 DUT device under test

227 FOV field of view

228 LMD light measuring device
229 VR virtual reality

230 3.3 Letter symbols (symbols for quantities and units)

231 The letter symbols for eyewear displays are shown in Table 1 .
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Table 1 — Letter symbols (symbols for quantities and units)

Quantities Symbol Unit
Measuring point (i = 0: centre) P,
Ay e o ot (0 recin |y
Maximum luminance Lo cd/m?2
Minimum luminance L, cd/m?
Average luminance (spatial) L, cd/m?
Centre luminance L, cd/m?2
Luminance uniformity U %
Luminance non-uniformity NU %
Angle of horizontal FOV Ay, degree
Angle of vertical FOV A, degree
Angle of diagonal FOV Ay degree
Width of eye-box Wyox mm
Height of eye-box Hyoy mm
CIE 1976 chromaticity coordinates at P, u'y v
Chromat.ic.ity differer?ce in CIE 1976 uniform- A’y
chromaticity-scale diagram
Contrast ratio CR
Pixel angular density PPD 1/degree
Solid angle of measurement field [0} sr

4 Standard measurement conditions

4.1 Standard environmental conditions

Unless otherwise specified, all tests and measurements for eyewear displays shall be carried
out after sufficient warm-up time for the illumination sources and DUT (see 4.3), under the
following standard environmental conditions:

— temperature 22 °C to 28 °C,
25 % to 85 %, and
86 kPa to 106 kPa.

When different environmental conditions are used, they shall be reported in detail in the
specification.

— relative humidity
— atmospheric pressure

4.2 Power supply

In order to stabilize the performances of the DUT, the power supply for driving the DUT shall
be adjusted according to the specification of the DUT.

NOTE When the DUT is driven by a battery, it is less susceptible to power supply fluctuations.

4.3 Warm-up time

The optical performance of DUT is affected by the transient temperature behaviour of the device.
It takes a certain time for the luminance output of the DUT to achieve a steady state. If the
luminance output is not within a +3 % variation, it shall be reported. All measuring conditions
shall be kept constant during the measurements.

NOTE If the measurement result does not become a steady state, it might be influenced by the output fluctuation of
the DUT or the fluctuation of the LMD or both such as noise.
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254 4.4 Dark room condition

255  The luminance contribution from the background with the virtual image turned off shall be less
256 than 1/20 of the minimum luminance output from the DUT. If the condition is not satisfied, then
257 background subtraction is required and it shall be noted in the report.

258 5 Measurement systems

259 5.1 Standard coordinate systems

260 To indicate the spatial positions of virtual images, a spherical coordinate system of elevation
261 (latitude) and azimuth (longitude) shall be used in the measurements; the polar axis is vertically
262 oriented as shown in Figure 1 . The angles measured in the vertical half plane of the data are
263 elevation angles, denoted as «, and the horizontal angles to the half plane are azimuth angles,
264 denoted as w . The origin direction (« = 0, v = 0) of the spherical coordinate system shall be
265 coincident with the optical axis of the DUT.

266 NOTE The spatial positions of the virtual image can be expressed in a geographic coordinate chart, as shown in
267 Annex B.

268 For the pupil rotation measurement, the origin of the spherical coordinate system is at the pupil centre
269  of the eye, and the LMD’s entrance pupil is located at the pupil centre, as shown in Figure 1 a).
270 Therefore, for pupil rotation measurements, the LMD pivots about the centre of the LMD
271 entrance pupil.

272 For the eyeball rotation measurement, the origin of the spherical coordinate system is at the centre of
273  the eyeball (10 mm behind the pupil centre), as shown in Figure 1 b) and 1 c). Therefore, for eye
274 rotation measurements, the LMD pivots about a point 10 mm behind the entrance pupil along
275 its optical axis.

276 The pupil rotation centre or eyeball rotation centre for the measurement should be reported.

277 A three-dimensional Cartesian coordinate system (x, y, z) is used to indicate the positional
278 relationship among the eye-box, eye point, eye relief of the DUT, entrance pupil of the LMD and
279  so on, as shown in Figure 2 . Unless specified otherwise, the pupil centre of the eye is placed
280 at the eye point of the DUT when the eye is initially gazing at the centre of the virtual image,
281 and the z-axis of the three-dimensional Cartesian coordinate system passes through the centre
282  of the virtual image and the eye point of the DUT. The manufacturer or supplier of the DUT shall
283 specify the eye point position or the eye relief from a reference point of the eyewear display.

284 For both pupil rotation and eye rotation measurements, the origin of the three-dimensional
285 Cartesian coordinate system is located at the eye point of the DUT. The LMD is typically initially
286 aligned such that the LMD’s optical axis is along the z-axis and the LMD entrance pupil is
287  centred on the eye point, as shown in Figure 2.

288 NOTE In the case of a binocular eyewear display, the left ocular can be used as the origin of the Cartesian coordinate
289 system.
290
Polar Axis Polar
291 /L YT; Axis
B T
292 HI S //_/{.. N Cornea
- /(\ J_,—;\D\ Pupil  Eyeball
A B — L \ centre
293 Fagmaedd | _ _._.,.{_.
204 Az = 2 \ e Retna
Ne==tie 2L L T o
Optical \¢ \_L)/ Optical N\ T T/
295 Axis of the \‘\\; 7 7 AXiIS) ;??;he q\—\“‘i'——l///
DUT Sl DUT I dmm  10mm
296 | |
297 a) Pupil rotation point b) Eyeball rotation point c) Eyeball structure
298 Figure 1 — Spherical coordinate system
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