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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.com
national electrotechnical committees (IEC National Committees). The object of IEC is to promote‘intern
operation on all questions concerning standardization in the electrical and electronic fields>To this e
hddition to other activities, IEC publishes International Standards, Technical Specificationsy Fechnical R
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG\Publication(s)”).
paration is entrusted to technical committees; any IEC National Committee interested/in the subject dea
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with thenternational Organizat
ndardization (ISO) in accordance with conditions determined by agreemeni-bétween the two organizat

b formal decisions or agreements of IEC on technical matters express, aS nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr|
brested IEC National Committees.

[ Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for Jthe way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National' Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

L itself does not provide any attestation of conformity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

users should ensure that they have thelatest edition of this publication.

mbers of its technical committées’and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the. publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn to_the ]Normative references cited in this publication. Use of the referenced publicat
ispensable for thelcarrect application of this publication.

ention is drawn:to‘the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall’/not be held responsible for identifying any or all such patent rights.

3145524-20 has been prepared by IEC technical committee 110: Electronic displayg
ernational Standard.
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The text of this International Standard is based on the following documents:

Draft Report on voting

110/1433/FDIS 110/1444/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.

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

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 rgconfirmed,
e wjthdrawn,
e rgplaced by a revised edition, or

e ammended.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the’ correct understanding of its
contents. Users should therefore print this document using<a colour printer.
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EYEWEAR DISPLAY -

Part 21-20: Specific measurement methods
for VR image quality — Screen door effect

1 Scope

This |part of IEC 63145 specifies the standard measurement conditions and measurgment
methpds for determining the screen door effect (SDE), which is one of the image quality|aSpects
of eyewear displays of virtual reality (VR) type.

2 Normative references

The fpllowing documents are referred to in the text in such a way that seme or all of their cdntent
consfitutes requirements of this document. For dated references, onlyythe edition cited applies.
For tindated references, the latest edition of the referenced“-document (including any
amerjdments) applies.

IEC §3145-1-2, Eyewear display — Part 1-2: Generic — Terminology

IEC §3145-20-10:2019, Eyewear display — Part 20-10: Fundamental measurement methpds —
Optical properties

IEC §3145-20-20, Eyewear display — Part 20<20: Fundamental measurement methods — Image
quality

3 Terms, definitions and abbreviated terms

3.1 | Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 63145-1-2 and the
following apply.

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

e |HC Efectropedia: available at https://www.electropedia.org/

e [|§0.Online browsing platform: available at http://www.iso.org/obp

3.1.1

screen door effect

SDE

visibility of inter-pixel areas due to a spatial display resolution lower than that of the human

visua

| system or to an insufficient pixel fill-factor/aperture ratio


https://www.electropedia.org/
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3.2 Abbreviated terms

2D two dimensional

CCD charge-coupled device

DUT device under test

LMD light measuring device

MWA moving window average

VR virtual reality

4 Standard measurement conditions

Standard measurement conditions (standard environmental conditions, power supply,\war
time,|dark room conditions) shall comply with IEC 63145-20-10 and IEC 63145-20-20.

5 Measurement systems

5.1

The o

5.2
5.2.1

The
IEC 4

The 4
LMD.
IEC 6
mea
mea
of thd
have
entra

the s
dista

NOTE
imagin

NOTE

IuminFnce and spectrakradiance, should be traceable to national metrology standards

Standard coordinate system

tandard coordinate system shall comply with IEC 63145-20-10 and IEC 63145-20-2

Measurement equipment
2D imaging LMD

PD imaging light measuring device (LMD).ushall comply with IEC 63145-20-10
3145-20-20, if not described otherwise in the‘following paragraphs.

D imaging LMD (using a two-dimensjonal sensor such as a CCD) is a kind of a filteq
The performances of the 2D imaging LMD shall comply with the LMD specifi
3145-20-10 and IEC 63145-20-20." A 2D imaging LMD that can capture at least a
urement field shall be used.xThe measurement field shall be less than 18°. The
urement field angle of the 2B imaging LMD shall be confirmed and the peripheral i
e 2D imaging LMD shall-cenfirm the absence of vignetting. The 2D imaging LMD s
a minimum performance’ of 30 cycles per degree with 50 % Michelson contrast 3
hce pupil of 2 mm te 5 mm. The optical measurement capabilities of the LMD, su

me conditiong” (for example entrance pupil size, measurement field angle and
ce in some_Structures).

1 The measurement field of some 2D imaging LMDs is affected by the smaller entrance aperture. T}
g LMD will have an entrance pupil between 2 mm to 5 mm. (See [1]1, [2] for the effect of aperture size

2\ Wloiré effect might occur in the 2D imaging LMD due to factors such as pixel structure, rot

m-up

and

-type
ed in
H+2.5°
valid
mage
hould
t the
ch as
inder
focus

he 2D
)

hAtional

misalignment, elcC. [T moire occurs, the measurement cannot be performed. (See [3] Tor more intormation about

noiré.)

NOTE 3 The peripheral 2D luminance data of the 2D imaging LMD can include vignetting. The valid measurement
field angle can include only 2D luminance data without such peripheral 2D luminance data.

5.2.2

Stage conditions

Stage conditions shall comply with IEC 63145-20-10 and IEC 63145-20-20.

5.2.3

Setup conditions

Setup conditions shall comply with I[EC 63145-20-10 and IEC 63145-20-20.

T Nu

mbers in square brackets refer to the Bibliography.
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5.3 Test patterns
5.3.1 General

The following test patterns shall be specified, and the applied test pattern shall be noted in the
report. When other test patterns are applied, they shall be noted in the report.

5.3.2 Checkerboard pattern

The checkerboard pattern as shown in Figure 1 should be used to measure the applicable
properties and can be used for alignment of the DUT and LMD optics. The checkerboard pattern
with ' ifi i = d for
alignment of the DUT and LMD optics. Both patterns of white and black at the centre’can be
used| Usually, a white and black checkerboard pattern is used, but a checkerboard-patt
anotHer colour (red, green, blue and so on) and black can be used if necessary.

IEC

NOTE| The 5 x 5 checkerboard pattern is helpful in navigating across the virtual image and focusing the LMD.

Figure 1 — Example of 5 x 5 checkerboard pattern

5.3.3 4 % colour window"signal patterns

4 % ¢olour window patterns can be used to measure the optical qualities. The colours should
be defined in terms of the display primaries as white, black, red, green and blue. The 4% window
is filled with a single colour. Figure 2 shows an example of a 4 % white window signal pattern
that is surrounded by black background.

Measuring point Py

IEC

Figure 2 — Example of 4 % white window signal pattern
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5.4 Measuring points

The centre point (one point) or the multi-point (five points or nine points) measurements shall
be applied. An example of measuring point(s) of one-point, five-point, and nine-point
measurements is Py, Py to P4, and P to Pg, respectively, as shown in Figure 3, where H and

J are used to define the positions of these points.

H/2

< 10

-

VI2

Pg Po Ps
v | . - _ . A
|
| |
| | |
i Py é’? 1' P3
' | \
| ! !
| ! HIN0

A
Y

H: Horizontal size of virtual image
V. Vertical size of virtual image
IEC

Figure 3 ~ Example of measuring points for
the/centre and multi-point measurements

Another example of ninespoints is shown in Figure 4, where azimuth and elevation angles are
used o define the positions. Azimuth and elevation angles are defined in IEC 63145-20-10J2019,
Figure 1.

If othpr measuring points are applied, this shall be defined in the relevant specification.

NOTE| The centre point measurement is carried out to measure the screen door effect. The five-point and nin¢-point
measurements are carried out to measure the deviations, averages, and uniformities.
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Pg
(aq, 0) (0,0) (-, 0)

Figure 4 — Example of measuring pointsiin azimuth and elevation angles

6 Neasurement methods for screen*door effect

6.1 General

The dcreen door effect (SDE) is ane“of the items for evaluating the image quality of the eygwear
display to be measured (DUT): SDE is observed as the spatial repetition of the bright and dark
regioh. The purpose of this method is to measure the screen door effect at the centre gr the
otherf[measuring points (see Annex B).

The gtandard measurenment conditions (Clause 4), the standard coordinate system (5.1), setup
conditions (5.2.3) and 4 % window pattern (5.3.3) shall be applied.

6.2 | Preparations

The PpUT-should be placed in the measurement arrangement specified in 5.2.3 using the
checkerboard pattern specified in 5.3.2. The entrance pupil of the LMD and the eye point ¢f the
DUT shall match the origin position of the five-axis system (x =0,y =0,z=0,a =0, ¥ =0).

NOTE In case the pivoting point of the LMD is 10 mm behind the entrance pupil, this pivoting point can be used,
instead of the entrance pupil, to match the origin position of the measurement.

The DUT-adjustable conditions which are related to the optical properties shall be reported.
Some DUTs use image processing, and if a setting for the image processing is also adjustable,
the default setting specified by the manufacturer or the supplier shall be applied and reported.

The focus of the LMD shall be adjusted through the image finder or by a supplier-specified
autofocus procedure to achieve the clear virtual image. A grille pattern with a high resolution
(the highest resolution is a one-by-one line pair) which is appropriate for the DUT and provided
by the manufacturer or the supplier, can be applied for adjustment of the virtual image focus.
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The optical quantities at different measuring points (directions) should be measured at the

stead

6.3

y state as specified in Clause 4.

Measurement procedures

To measure the screen door effect, the following procedures shall be used:

1) Position the DUT as specified in 5.2.3.

2) Di

splay a checkerboard pattern with crosses.

3) Adjust the LMD to match the entrance pupil of the LMD at the eye point of the DUT and to

be_focused on the virtual imagp

4)
5)

7)
th

8) REpeat for the other ocular.

6.4
1) F

QO

$q

2) C
m

P4

3) F
pi
af
pi

lu
N

TH
th

N
lu

A
D

6) Measure the 2D luminance data using the LMD.
R

ign the LMD to the centre point P of the virtual image.

splay the 4 % white window signal.

bpeat the same process for the other measuring points P, of the virtual image. Inde
e index of the multi-point measurement (optional).

Calculation

rom the measured 2D luminance data, determine the period pyya for the moving wi
berage (MWA). Choose py,ya to be equal to the detector pixel numbers that cover on
inute.

DTE 1 For example, if the angular detector pixel size\of*the 2D imaging LMD is 0,1 arc minute, p
lected as 10.

DTE 2 See IEC 62977-3-9:—, Annex A or’&nnex B [5] for more information and when p,,,. is a non-in

om the MWA converted dataxselect the section that includes more than 10 x 10 di
xels for the measuring point:Pg to obtain Ly,y, 1) @Nd Liyin(y, 1)- INdexes m and &

e the numbers between-1>and 10, represent the position for horizontal and vertical di
xels, respectively.

DTE 3 See Annex A~for the explanation on how to get the maximum and minimum luminance fr
ninance data.

DTE 4 Amongrarrays of maximum luminance values of MWA, multiple sections of 10 x 10 can be se
e standard déviation of 10 x 10 values of maximum luminance of these sections is calculated. The seg

b smallest standard deviation is used as the data of L and L

max(m, k) min(m, k)"

DTE 5./ The procedure is described for the rectangular subpixel layout. For a non rectangular layout,
ninarice data is rotated such that the positions of the maximum luminance are aligned horizontal

X 1iis

ndow
e arc

WA IS

blculate the average 2D luminance data; by applying the moving window average (MWA)

ethod to the measured 2D luminance data.

teger.

splay
which

splay
bm 2D

ected.
tion of

he 2D
y and

Ve

rticatty—See {6 amdAmmex € forexamptes of pixettayoutimwhichrotatiomrof 2Dtomimmance dataTammo

t align

the maximum luminance both horizontally and vertically. If the positions of the maximum luminance cannot be
aligned horizontally and vertically even after rotating 2D luminance data, the procedure cannot be applied to
evaluate the contrast modulation value.

4) Calculate the averaged horizontal maximum and minimum luminance (Zmax and Zmin) for
the measuring point P, using Formula (1) and Formula (2) at each value of £ =1, ... , 10.

10
Zm=1 Lmax(m,k)

Lhmaxk =
,max, 10

(1)
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5)

6)

where
Lh,max.k is the averaged horizontal maximum luminance;
Linax(m,k) is the maximum luminance of the index (m, k).
9
L.
- = Je
Lh,min,k = m1—m|n(m) (2)
where
Lh,min,k is the averaged horizontal minimum luminance;
Liin(m,i) is the minimum luminance of the index (m, k).
Chplculate the averaged vertical maximum and minimum luminance (L., and L;,) for the
measuring point Py, using Formula (3) and Formula (4) at each valugof m =1, ..., 10
10
— k:1Lmax(m,k) (3)
Lv,maxm = —————=
10
where
Lyv,max,m is the averaged vertical maximum luminance.
9
L .
Zv mic;m = —Zk:1 mln(m,k) (4)
\NVY 9
where
Liv,min,m is theaveraged vertical minimum luminance.
Chlculate the horizontal and vertical contrast modulation (CM) (also called Michelson
contrast) for the.measuring point Py using Formula (5).
CMh,k _ zh,max,k —Eh,mi.n,k , CMv,m _ Ev,max,m —Ev,mi'n,m (5)
Lh,max,k + Lh,min,k Lv,max,m + Lv,min,m

where
CMy, is the horizontal contrast modulation at each value of k=1, ..., 10;
CM, is the vertical contrast modulation at each value of m = 1, ..., 10.

NOTE 6 If an averaging method other than MWA is used, this will be reported.

NOTE 7 This measurement is sensitive to veiling glare in the 2D imaging LMD and will vary with each LMD and
pixel structure of the DUT.

NOTE 8 (M that characterizes the relation of brightness and darkness, is employed to measure SDE.


https://iecnorm.com/api/?name=273f9b0d3028a64676da051dd3b3dd23

-12 - IEC 63145-21-20:2022 © |IEC

7) Calculate the average of the horizontal and the vertical contrast modulation.

8)
9)

10)

11)
12)

13)
14)

15)
6.5

The f]

NOTE 1

10
CM,
CMh _ k:‘]]o h,k i CMV — m=1 ,

where

CMy, is the averaged horizontal contrast modulation;

CM, is the averaged vertical contrast modulation.

2022

(6)

C

C
tW

C
of

N

C
of

C

R
R

R

m|
m|
ei
ty

h
h

period of modulation.

a
period pywa Selected to apply the moving window average (MWA);

blculate the SDE factor as Fgpg = 1 — CM for each condition.

blculate the horizontal angular period of modulation that is the angular distance bet
0 horizontal maximums.

blculate the horizontal angular width of the bright and dark area using_ the threshold
the luminance average along the horizontal direction.

DTE 9 Other threshold values can be used to determine the width of the dark and bright area.

blculate the horizontal aspect ratio of the bright and dark area by dividing the angular
the bright and dark area by the horizontal angular period, 6f modulation.

blculate the horizontal angular frequency that is thecinvérse of the horizontal an

cpeat the process of 9) to 12) along the vertical direction.

ppeat the same process for other measuring points P; (optional).

cpeat the same process for the other oculat
Report
bllowing items should be reported(see Table 1):

erage horizontal and vertical” maximum and minimum luminance and the co
odulation at each measuring-point P;;

easurement field ahgle of the LMD;

e point, positign)of the z-axis;

pe of LMD-and aperture size;

prizontal and vertical angular period of modulation;
brizohtal and vertical aspect ratio of bright and dark area;

ween

value

width

gular

htrast

C(

rrection methods for the measurement, if possible (optional).

this period can affect the result.

The period p,,ya Which is selected for the moving window average (MWA) is reported, as the selection of

NOTE 2 The performance of SDE relates to not only CM but also other factors such as angular period of modulation,
aspect ratio of bright and dark area. See Annex B for more information.
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Table 1 — Example of report table

Measuring point: Ocular Left/right
Eye point: Position of z-axis
LMD (1) type: (2) aperture size: (3) field angle:
Period pyya: Use of correction method (1) N (2) ¥ ( )
Horizontal angular period Vertical angular period of
of modulation (degree) modulation (degree)

Horizontal aspect ratio of

Vertical aspect ratio of

bright and dark area

(degree, degree)

bright and dark area

(degree, degree)

My,

Fspen’

CM,;

Fspevt
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Annex A
(informative)

Moving window average (MWA)

MWA is one of the averaging methods by the low pass filtering of discrete values. In MWA,
each raw data is replaced by the average of raw data in the range from —pywa / 2 to ppwa / 2
as shown in Formula (A.1):

wherg

D¢ [i is the MWA converted data of the it" position;
Dg [j is the original luminance data (raw data) of the jt" position;

PuwA  is the MWA period (number).

IndeX i represents the ith position of the original lunfinance data array. For each index

data
used

it TMWA

DC[Z] — 22 DR[]]

=i PMwA Prawa
2

n the index range (i —ppywa / 2, i + puwaL 2 ) are averaged and the averaged va
as MWA converted data at index i.

(A.1)

, raw

ue is
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1) Read 2 dim data and normalize 2 dim data,

Read 2 dim data and find MAX value of 2 dim data.

Lum xy = 2-dim data where original data are divided by Max.
2) Read the horizontal and vertical size of luminance data

y SampleCount = vertical size of Lum xy;

¥ SampleCount = horizontal size of Lum xy;
3) Select P _MWA value from the measurement data

Pl = largest integer small than P _MWA

k = largest odd integer smaller than P MWA

km = k + 2 = smallest odd integer larger than P_MWA

apher =P MWAE— 72— o Integer parto P iMEE

( ex. when P MWA = 8,64, pl =28, k=7, km= 9, alpha =20,7 )

4) [Define MWA M that is weight matrix of MWA of km by km size

MAA W = (km—-2) "2 +4* (km—-2) *alpha + 4*alpha”2 ;

MWA M(l:km,1l:km) = 1/MWA w;

MWA M(1,1) = alpha”2/MWA w; MWA M(km,km) = MWA M(1,1);

MWA M(1,km) = MWA M(1,1); MWA M(km,1) = MWA M(1,1);

From sfn = 2 to km-1
MWA M(1,sfn) = alpha/MWA w; MWA M(km,sfn) = alpha/MWA w;
MWA M(sfn,1) = alpha/MWA w; MWA M(sfn,km) = alph&/MWA w;

end

5) Do 2-dimensional MWA conversion by multiplying 2-dimi\/fata and MWA M
km 2 = round( (km-1)/2 );
From yy = l+km 2 to y SampleCount - km 2
From xx = l+km 2 to x SampleCount - km 2
sum0 = 0;
RawData o = LumN xy( yy—km 2:yy+km2, xx-km 2:xx+km 2 );
From yk =1 to km

% Summation of each compehent of RawData and MWA M matrix

NOTE| The code is provided as-is and is not guaranteed to suit all purposes of users.

Figure A:1.— Example of pseudo code of MWA

IEC

The gode in Figure A.1 is an‘example of a pseudo code which consists of the following parts.

a)
b)
c)

d)

e)

Read the luminanee,data of the 2D matrix and do the normalization that all values ¢f the

offiginal 2D luminance data are divided by the maximum value of the original 2D lumir
data.

Read the hotizontal and vertical size of the luminance data.

Select the pywa value. The value is selected as equivalent to one arc minute.

Define the weight matrix of the MWA in consideration of the non-integer part of P_MW

ance

A.

NOTE See |[EC 62977-3-9:—, Annex B, [5] for more information on the calculation when P_MWA is a non-i
Do the MWA conversion along the horizontal and vertical direction using Formula (A.1

nteger.

)-

When the 4 % white window pattern is applied, the measured 2D luminance data show the
periodic distribution which depends on the subpixel and pixel configuration of the display as
shown in the example of Figure A.2a). Figure A.2b) shows an example of MWA conversion of
2D luminance data (image). In the example, py,a is selected to be approximately half of Pp 1
(the number of detector pixel numbers that covers the pixel size of the DUT) for MWA
conversion. The brightness areas are noted in indices (m, k). Indices m and k which are the
number between 1 and 10, represent the position for horizontal and vertical pixels, respectively.
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(1,1) 2,1) (10,1)

(10,2)
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a) Original 2D luminance data b) Data after MWA conyersion (pywa ! Ppyt =(0,5)

Figure A.2 — Example of MWA conversion of 2D Iumjnhance data (image)

Figure A.3 shows the horizontal cross section of Figure A72. The horizontal cross section is
selected to pass through the brightest areas from index (1,5) to (10,5) in Figure A.2] The

maxi
mini

um luminance from index (1,5) to (10,5) is obtained from the ten peaks in Figure A.3. The
um luminance from index (1,5) to (9,5) is obtained from the lowest value betweep the

adjacent two peaks. Figure A.3 also shows the effect of the value of py;ya in MWA convefsion.

Whe
and

n DUT pixel size is much larger than ore arc minute, pyywa / Ppyt i much smaller than 1
MWA conversion only slightly changes the original data. When DUT pixel sige is

complarable to one arc minute, p\,wa / Byt approaches 1 and the difference between maxjmum

and minimum luminance decreases.
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0,

0,

A Original data at the horizontal cross section (Pp 1 = 70)

S o
T
P ——
I —
=
P——
R —
——

\h \k | _J/ k J UL

1

o2l [ ]} |
k || l } “ ~\
0 --JI “-r—J I"—-—‘ R [ — >
0 100 200 300 400 500 600 700 800
A MWA conversion data (using ppwa / Ppyt = 0,2)
1 T T T T T T T
; ‘ f f g * .
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0,51 \ | || ‘ i j \ i
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Figure A.3 — Example of the horizontal cross section



https://iecnorm.com/api/?name=273f9b0d3028a64676da051dd3b3dd23

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviated terms
	3.1 Terms and definitions
	3.2 Abbreviated terms

	4 Standard measurement conditions
	5 Measurement systems
	5.1 Standard coordinate system
	5.2 Measurement equipment
	5.2.1 2D imaging LMD 
	5.2.2 Stage conditions
	5.2.3 Setup conditions

	5.3 Test patterns 
	5.3.1 General
	5.3.2 Checkerboard pattern
	5.3.3 4 % colour window signal patterns

	5.4 Measuring points 

	6 Measurement methods for screen door effect
	6.1 General
	6.2 Preparations
	6.3 Measurement procedures
	6.4 Calculation
	6.5 Report

	Annex A (informative)Moving window average (MWA)
	Annex B (informative)Contrast modulation and visibility
	Annex C (informative)Examples of non rectangular pixel layout
	Bibliography
	Figures
	Figure 1 – Example of 5 × 5 checkerboard pattern
	Figure 2 – Example of 4 % white window signal pattern 
	Figure 3 – Example of measuring points forthe centre and multi-point measurements
	Figure 4 – Example of measuring points in azimuth and elevation angles
	Figure A.1 – Example of pseudo code of MWA
	Figure A.2 – Example of MWA conversion of 2D luminance data (image)
	Figure A.3 – Example of the horizontal cross section
	Figure B.1 – Example of MWA image and contrast modulation 
	Figure B.2 – Visibility under various spatial frequency and contrast
	Figure C.1 – Example of non rectangular pixel layout

	Table 1 – Example of report table 


[image: Description: bloc 40 original light backlight]

IEC 63145-21-20

Edition 1.0 2022-07

INTERNATIONAL
STANDARD



Eyewear display – 
Part 21-20: Specific measurement methods for VR image quality – Screen door effect

IEC 63145-21-20:2022-07(en)

 

 

®







			[image: Description: D08643VZ][image: Description: D08643VZ]



	THIS PUBLICATION IS COPYRIGHT PROTECTED

	Copyright © 2022 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 your local IEC member National Committee for further information.



IEC Secretariat	Tel.: +41 22 919 02 11

3, rue de Varembé	info@iec.ch

CH-1211 Geneva 20	www.iec.ch

Switzerland







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 Products & Services Portal - products.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

[bookmark: _Hlk57965019]The world's leading online dictionary on electrotechnology, containing more than 22 300 terminological entries in English and French, with equivalent terms in 19 additional languages. Also known as the International Electrotechnical Vocabulary (IEV) online.















®



®	Registered trademark of the International Electrotechnical Commission

 

 

ISBN 978-2-8322-4253-7





ICS 17.180.99; 31.120







INTERNATIONAL
ELECTROTECHNICAL
COMMISSION



Eyewear display – 
Part 21-20: Specific measurement methods for VR image quality – Screen door effect





INTERNATIONAL
STANDARD

Edition 1.0 2022-07

IEC 63145-21-20



























































































































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







image2.png







image3.png







image4.jpeg







image1.jpeg







