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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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

EYEWEAR DISPLAY -

Part 201-10: Measurement methods for VR type —
Optical properties of a singlet lens used for eyepieces

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

IEC 63145-201-10 has been prepared by IEC technical committee 110: Electronic displays. It
is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

XXIXX/FDIS XX/IXX/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.
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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/publications.

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, or

e revised.
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EYEWEAR DISPLAY -

Part 201-10: Measurement methods for VR type —
Optical properties of a singlet lens used for eyepieces

D b~ W N -

~

1 Scope

8 This part of IEC 63145 specifies the standard measurement conditions and measuring methods
for determining the optical properties of a singlet lens used for eyepieces of VR eyewear
10 displays to form a virtual image from a real display image.

©

11 2 Normative references

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

16 IEC 63145-1-2 Eyewear Display — Part 1-2: Generic - Terminology

17 IEC 63145-20-10:2019 Eyewear Display — Part 20-10: Fundamental measurement methods —
18 Optical properties

19 IEC 63145-20-20 Eyewear Display — Part 20-20: Fundamental measurement methods — Image
20 quality

21 ISO 9039 Optics and photonics — Quality evaluation of optical systems — Determination of
22 distortion

23 ISO 9335 Optics and photonics — Optical transfer function — Principles and procedures of
24 measurement

25 ISO 12233 Photography — Electronic still picture imaging — Resolution and spatial frequency
26  responses

27 ISO 15795 Optics and optical instruments — Quality evaluation of optical systems — Assessing
28 the image quality degradation due to chromatic aberrations

29 ISO 13653 Optics and optical instruments — General optical test methods — Measurement of
30 relative irradiance in the image field

31 3 Terms, definitions, abbreviated terms and letter symbols

32 3.1 Terms and definitions

33 For the purposes of this document, the terms and definitions given in IEC 63145-1-2, IEC
34  63145-20-10, IEC 63145-20-20, 1ISO 9241-302 and the following apply.

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

37 e |EC Electropedia: available at https://www.electropedia.org/
38 e |ISO Online browsing platform: available at https://www.iso.org/obp

39 NOTE 1 Terms related to eyewear display will be defined in specific projects.

40 NOTE 2 Some terms can be referred in IEC TR 63145-1-1[1]".

1 Numbers in square brackets refer to the Bibliography Documents
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41 3.1.1

42  device under test

43 DUT

44 manufactured optics product undergoing testing

45 Note 1 to entry: DUT is a singlet lens in a VR eyewear display on this document.
46 3.1.2

47 eye point of DUT
48 designed position of a human eye in DUT

49 3.1.3

50 field of view of DUT

51 FOV of DUT

52  viewable area which can be imaged by a DUT

53 Note 1 to entry: The FOV of only a singlet lens is not limited by a test target size.
54 3.1.4

55 Virtual image distance
56 distance from eye pupil to the virtual image as given by the virtual imaging condition defined by
57 the manufacturer or supplier

58 3.1.5

59 Reference maximum luminance

60 maximum measured luminance of a non-black part of a grille target reaching asymptotic values
61 with lower spatial frequencies

62 3.1.6

63 Reference minimum luminance
64 minimum measured luminance of a black part of a grille target reaching asymptotic values with
65 lower spatial frequencies

66 3.1.7

67 Reference Michelson contrast

68 Michelson contrast calculated with the reference maximum luminance and the reference
69 minimum luminance

70 3.2 Abbreviated terms

71 CPD line-pair Cycles Per Degree
72 CTF Contrast Transfer Function
73 DFT Discrete Fourier Transform
74 ESF Edge Spread Function

75 FOV Field Of View

76 LMD Light Measuring Device

77 LSF Line Spread Function

78 MTF Modulation Transfer Function
79 PSF Point Spread Function

80 VR Virtual Reality

81 3.3 Letter symbols (quantity symbols/unit symbols)
82 The letter symbols are shown in Table 1.

83 Table 1 — Letter symbols (symbols for quantities and units)
Quantities Symbol Unit
Measuring point (i = 0 at the centre) P,
Maximum luminance Loy Dgcuments
AW A
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Quantities Symbol Unit
Minimum luminance Lim cd-m-2
Reference maximum luminance Lym ref cd-m2
Reference minimum luminance Ly ref cd-m2
Spatial frequency Jepp Ip/degree
Michelson contrast Ch
Reference Michelson contrast Cinref
Contrast transfer function Core
Modulation transfer function F\TE, abs
Discrete Fourier transform Foet
Line spread function Flsr
Normalized modulation transfer function Fute
Object height Do mm
Maximum Object height hax mm
Rotation angle of LMD 4 degree
Effective focal length f mm
Moving distance of test target along z-axis d mm
Distortion 0 %
Test target position Zt mm
Test target position for best focus Z7 max mm
Longitudinal (Axial) chromatic aberration Gaca pm
Lateral (Transverse) chromatic aberration Grca um
Relative longitudinal (Axial) chromatic aberration GACA,Rm %
Relative lateral (Transverse) chromatic aberration GTCA,ReI %
llluminance at position P, Ev’PU IX
llluminance at position at ¢ E,, Ix
Relative illuminance ERel %

84 4 Standard measurement conditions

85 4.1 Standard environment conditions

86 Unless otherwise specified, all tests and measurements for optical components of VR eyewear
87  displays shall be carried out after sufficient warm-up time (see 4.3) for the LMD and the test
88 target (an illumination source or a display), under the following standard environmental
89 conditions:

90 — Temperature 22°C to 28°C,

91 — relative humidity 25 % to 85 %, and

92 — atmospheric pressure 86 kPa to 106 kPa.

93  When different environmental conditions are used, they shall be reported in detail in the
94 specification.
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95 4.2 Power supply

96 In order to stabilize the performances of the LMD and the test target (an illumination source or
97 a target display), the power supply for driving them shall be adjusted according to the
98 specification of them.

99 4.3 Warm-up time

100 The test target (an illumination source or a target display) are affected by the transient
101 temperature behaviour of the devices. It takes a certain time for the luminance output of them
102  to achieve a steady state. If the luminance output is not within a £3 % variation, it shall be
103 reported. All measuring conditions shall be kept constant during the measurements.

104 4.4 Dark room condition

105  The luminance contribution from the background of the test room reflected off the measurement
106 space shall be less than 1/20 of minimum luminance output from the illumination source or the
107  target display. If this condition is not satisfied, then background luminance can be subtracted,
108 and it shall be report.

109 5 Measurement systems

110 5.1 Standard coordinate system

111 To indicate the size and position of a virtual image, a spherical coordinate system of elevation
112 (latitude) and azimuth (longitude) shall be used in the measurements; the polar axis is vertically
113 oriented as shown in Figure 1. The angles measured in the vertical half planes of the data are
114 elevation angles, denoted as a, and the horizontal angles to the half plane are azimuth angles,
115 denoted as ¥. The origin direction (a = 0, ¥ = 0) of the spherical coordinate system shall be
116 coincident with the optical axis of the DUT.

117 To indicate the positional relationship among the eye-box, eye point, the entrance pupil of the
118 LMD and so on, a three-dimensional Cartesian coordinate system (x, y, z) shall be used, as
119  shown in Figure 2. Unless specified otherwise, the eye point of the DUT is placed in the centre
120 of the entrance pupil of the eye, which is in the centre of the iris. The eye point defines the
121 origin of the coordinate system. The manufacturer or supplier of the DUT shall specify the
122 position of the eye point from the closest optical element of the DUT.

123 For the pupil rotation measurement, the origins of both the spherical coordinate system and the
124 Cartesian coordinate system shall be located at the eye point.

125 For the eyeball rotation measurement, the origins of both the spherical coordinate system and
126 the Cartesian coordinate system shall be located at the centre of the eyeball (10 mm behind
127 the pupil centre). The rotation point of the LMD is located at 10 mm behind the eye point.

128 NOTE The eye point position is determined by the specific VR design and should be tested under those conditions.

Elevation (a)

Azimuth (%)

129 1 IEC

130 Figure 1 — Spherical coordinate system
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