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INTERNATIONAL ELECTROTECHNICAL COMMISSION

3D DISPLAY DEVICES -

Part 22-1: Measuring methods for autostereoscopic displays —
Optical

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Stand Wni e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides c d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a mittee interested
in the subject dealt with may participate in this preparatory work. i 9

governmental organlzatlons Ilalsmg with the IEC also part|C|pate in thi . |IE aborates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

IEC Publications have the form of recom

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

patent rights. IE€ shall pot be held responsible for identifying any or all such patent rights.

International Standard IEC 62629-22-1 has been prepared by IEC technical committee 110:
Electronic display devices.

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

FDIS Report on voting
110/428/FDIS 110/455/RVD

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

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

A list of all the parts in the IEC 62629 series, under the general title 3D display devi
found on the IEC website. ﬁb&aﬂﬁ‘ients
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.
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3D DISPLAY DEVICES -

Part 22-1: Measuring methods for autostereoscopic displays —
Optical

1 Scope

This part of IEC 62629-22 specifies optical measuring methods for autostereoscopic display
devices. It defines general measuring procedures for optical characteris two-view and
multi-view displays and integral imaging displays.

2 Normative references

undated references, the latest edition of the
amendments) applies.

IEC 62629-1-2, 3D display devices —

CIE 15:2004, Colorimetry, 3rd Edition

3.2 Abbreviati

For the pUr
“Abbreviation Definition
CCD \/ charge-coupled device
DVD designed viewing distance
FWHM full width half maximum
FWTQM full width at three-quarter maximum
LMD light measuring device
1 To be published. Documents
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4 Standard measuring conditions

4.1 Standard environmental conditions
411 Temperature, humidity and pressure conditions

Standard environmental conditions shall be applied for the measurements of autostereoscopic
display devices.

The standard environmental conditions for the measurements of autostereoscopic display
devices are (25 + 5) °C temperature, 45 % to 75 % relative humidity, and 86 kPa to 106 kPa
pressure.

4.1.2 Illumination conditions

Standard dark room conditions shall be applied.

In standard dark room conditions, the illuminance at any position on-the ‘scr
device screen) is below 0,3 Ix in all directions.

the display

NOTE llluminance is measured without the measured display or, ere the display is turned off.
4.2 Light measuring device
421 General

The LMD used for measurements of t
and specified accordingly:

e errors caused aili
e timing of dat

o linearity of dete

be checked for the following criteria

as in the example shown in Table 1.

NOTE 1 The point-measurement LMD measures the luminance and/or colour coordinate at each measurement
point on the screen. A two-dimensional LMD measures the map of luminance and/or colour coordinate over the
measurement area of the screen. A conoscopic type LMD measures the directional characteristics of luminance
and/or colour coordinate at each measurement point on the screen.

NOTE 2 A point-measurement LMD usually has higher sensitivity than a two-dimensional LMD. A two-dimensional
LMD measures the uniformity of the measuring area more easily than a point-measurement LMD.

Documents
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Table 1 — Example of reported specification of two dimensional LMD

CCD resolution 4 096 x 2 048

CCD A/D dynamic range More than 12 bits = 4 096 gray scale levels
Wavelength range 380 nm to 780 nm

System accuracy Luminance variation +3%

CIE 1931 chromaticity coordinates (x, y) +0,003

Colorimetric filters CIE 1931 colour matching functions for a 2° observer

4.2.2 Aperture size

the relevant specification.

NOTE In the measurement of autostereoscopic displays,
measurement results. So the LMD aperture size is defined i

changing the measuring distance.

Measurement area

(measurement field) Aperture area

(acceptance area)

Angular aperture X
A‘

1
1
1
easurement area angle '
(measurement field angle) !

| LMD
1
|

Measuring distance
Screen IEC 219/13

Figure 1 — Measuring system

4.3 Measuring setup
4.3.1 Designed viewing distance

A DVD shall be defined by the supplier in the relevant specification. The DVD is the distance
from which proper stereoscopic views are intended to be observed, and/or the characteristics
of an autostereoscopic display are measured accurately.

For the measurements, the designed viewing distance shall be applied as the _measuring

distance. The measuring distance shall be fixed when items planned to be evid@eilunaents
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measured. Only one designed viewing distance shall be defined and applied to an
autostereoscopic display device.

4.3.2 Measurement area

The LMD shall be set at a proper measurement area angle (measurement field angle, see
Figure 1) less than or equal to 2 degrees, and shall have a measurement area of at least
500 pixels whose diameter is less than 10 % of the screen height. This area corresponds to
including a circular measurement area of at least 26 lines in diameter when the screen has a
square pixel consisting of 3 subpixels. If the above conditions cannot be applied, the applied
measurement area shall include as many pixels as possible. The applied measuring
conditions shall be noted in the report.

NOTE Based on the information given by the supplier, such as number of views and lobe angle, the measurement

luminance prof|le can be measured precisely. In general, the more the number of S maller the
required aperture angle is. In theory, when a smaller aperture is applied, a s i g s desirable. In

addition, some autostereoscopic displays are designed so that the screen pro e nt distribution of light
rays to improve 3D observation. When considering these points, the field angle ‘s introduced.\The range of
measuring distance is decided by the size of aperture and measurement fi ce and the field
angle are adjusted to achieve a viewing area greater than 500 pixelsy/w ess than 10 % of the

screen height, if it is difficult to set the field angle above.
4.3.3 Measuring layout
4.3.3.1 Centre point measurement

The measuring layout for a centre poin in Figure 2. The aperture of

LMD shall be set at the designed viewing d

Screen

; Screen

centre

Screen

MD ; LMD

~ Measuring distance

IEC 220/13 IEC 221/13
a) Side view b) Top view

Figure 2 — Measuring layout for centre point measurement

4.3.3.2 Multi-point measurement

The measuring layout for a multi-point measurement is shown in Figure 3. When a multi-point
measurement is carried out using the two-dimensional LMD, the measuring layout shown in
Figure 2 shall be applied. In this case the measurement result shall be confirmed to be the
same as that measured by the multi-point measurement shown in Figure 3.

Documents

Document Sharing Hub

Full document details: IEC 62629-22-12013


http://avadocuments2026.com/doc/iec-62629-22-1-2013
http://avadocuments2026.com/doc/iec-62629-22-1-2013

62629-22-1 © IEC:2013 -1 -

Measuring point

% 4_5 LMD

Screen centre

J 1 7 Tilt (and rotation)
Centre line ~—

/‘l
Screen

Measuring distance

222/13

NOTE A similar layout is applied to the measurement with rotatio

Figure 3 — Measuring layout for multi-p t (side view)
The measuring layout shown in Figur ain measuring items. This
layout is suitable for certain measuring.ite isplay/ does not strongly depend on
LMD positions (i.e. integral imaging display). out used for the measurement shall be
noted in the report. When a different/ measuring is used, this shall be noted in the

report.

LMD

s

Centre line

R R R AR

Measuring distance

IEC 223/13

Figure 4 — Other measuring layout for multi-point measurement (side view)

4.3.3.3 Measurement of viewing direction dependency

To measure viewing direction dependency, the characteristics at the centre of the screen are
measured from the vertical or horizontal viewing directions defined in each measurement
method or relevant specification as shown in Figure 5 and Figure 6. Instead of moving the
LMD, the autostereoscopic display can be tilted vertically or turned horizontally to be
measured as shown in Figure 5 b) and Figure 6 b). The horizontal and vertical _measuring

ocuments
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angular ranges and pitch shall be defined by the supplier in the relevant specification, and
shall be noted in the report.

Screen

Screen

[
1,

/ﬂ_\_\_\:)‘; _________________ .- é

]

-
b

1
I\
3
o>
X

B

Measuring
distance

Measu@ anm&

LMD
IEC 224/13

a) Move of LMD (top view)

Figure 5 — Measuring layout hori

Screen
é Measuring distance Q

Screen cefitre \\.\) 6

[
N\

Measuring distance

. . IEC 226/13 . . . . IEC 227/13
a) Move of LMD)(side view) b) Tilt of display (side view)

Figure 6 — Measuring layout for vertical viewing direction dependency

4.4 Test signal
All pixel white signal, all pixel black signal, and it pixel white signal are defined below:

a) Img, white: all pixel white signal (at 100 % level) or all pixel white

NOTE 1 All pixel white signal denotes that all pixels on the screen are activated by the input of level 100 %.

b) Imy piack: all pixel black signal (at 0 % level) or all pixel black

NOTE 2 All pixel black signal denotes that all pixels on the screen are suppressed by the input of level 0 %.

c) Im;: i" pixel white signal (at 100 % level) with the other pixel blackened or i pixel
white,where i is 1 to N (see Figure 7). And N is the number of views (multi-views). For

temporal use, i light ray white signal (at 100 % level) with the other light ray
or itEIight ray white can be used. Dbttiffients
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NOTE 3 " pixel white signal indicates that only i pixels in the group are activated by the input of 100 %
level.

NOTE 4 Light ray is explained in Annex A.

The signal details of signals for i" pixel white signal, or the details of the pixels and lenslet as
shown in Figure 7 shall be described by the supplier in the relevant specification.

1 pixel (the right N™ pixel (the left end

end in the group) in the group)

Group pixels Group pixels attached to
attached to a lenslet Screen a lenslet

=

Lens sheet

Lenslet

Light direction Light direction

IEC 228/13 EC 229/13
a) Test image (Imy)
Key ] : pixel at level 100"
NOTE As shown in a), eve ixe ght>e ifnthe group (every 1 pixel) is at level 100 %, and as shown in

b), so is every pixel o:he le
U

Pg and Pg, the five points and nine points are, from Py to P, and from P to Pg, respectively.

The n by m points for 3D crosstalk variation on screen are shown in Figure 9. The applied
number of measuring points (n by m) shall be defined by the supplier in relevant specification.

Applied measuring points are defined in each measurement item. If other measuring points
are applied, this shall be defined by the supplier in the relevant specification.

NOTE One-point measurement is carried out to obtain the typical characteristics at the centre of the screen.
Others are carried out to obtain deviations, averages and uniformities.
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H/2
Jb VIi10
AP AP A2
N\ V \ >
VI2
APe APo Ae
D % ) v
AP N
N \\%
H H/10

HI10 P(1. 1)

/ e

P(n,m)

IEC 231/13

Key Vs the sho
screen width). P(a,b),

dth of the screen (usually screen height). H is the long side width of the screen (usually
e a=1tonandb=1tom, show the measuring points.

Figure 9 — Example of n by m measuring points

5 Measuring method for two-view/multi-view displays

5.1 Maximum luminance direction
5.1.1 General
The purpose of this measurement is to measure the angular luminance profile and to obtain a

maximum luminance direction. The maximum luminance direction is calculated as an angular
position where the luminance is the highest on the angular luminance profile.

5.1.2 Measuring equipment

The following equipment shall be used: Documents
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a) driving power source;
b) driving signal equipment; and
c) LMD.

5.1.3 Measuring conditions
The following detailed conditions shall be applied:

a) test signal: i pixel white (see 4.4);
b) measuring point: the centre point (see Figure 2);

c) measuring angular range: the supplier specifies the measuring angular range and
resolution (see Figure 5);

d) measuring distance: designed viewing distance (see 4.3.1).

5.1.4 Measuring procedure
The following measuring procedure shall be carried out:

a) after warming up the display, apply the test signal Imy;

b) measure the angular luminance profile at each se d record the luminance

c) change the test signal, and repeat b) until all‘tests i Im, to Imy) are carried out.

5.1.5 Measurement report

shows an example.
The angular posi
luminance value
When the angula
applied (see

Luminance . )
Angular luminance profile (Im;)

Loax(imy) 4 /

[
|

eLmax(Imi) Angle

IEC 232/13
Key

(Im;): maximum luminance of the angular luminance profile (Im;) 6 (Im,): angular position of L __ (Im;)

Lmax Lmax

Figure 10 — Example of measurement results for angular luminance prdigcuments
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Table 2 - Example of measurement results for maximum luminance direction

Test signal OLmax(Im;)
degree
Im, -12,2
Im, -8,6
Im, -4,5

5.2 Lobe angle and lobe angle variation on screen

5.2.1 General

The purpose of this measurement is to measure lobe angle and lobe a on screen.

t” The light
they form the

NOTE 1 In general, autostereoscopic displays form the group of pixels corresponding to ea

main lobe, or side lobes in other cases. On the boundary of the lobes,
perceived. A wider lobe angle can reduce these phenomena.

5.2.2 Measuring equipment
The following equipment shall be used:

a) driving power source;
b) driving signal equipment; and
c) LMD.

b) measuring points t
number of measun

procedure
The following measuring procedure shall be carried out:

a) after warming up the display, apply the test signals for Im;

b) measure the angular luminance profile at each selected angle at each selected point and
record the luminance values;

c) change the test signal to Im,, and repeat b).
5.2.5 Measurement report
The following measurement report shall be written:

a) at each measuring point, plot the angular luminance profiles;

b) find the maximum luminance angles 6, ax(IM4) and 6, ax(Imy) of Imy and Imy, profiles
of each measuring point P, (see Figure 10), and then calculate the lobe angle_6g,, A (see

Figure 11) Documents
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‘9aLA = I‘gaLmax(Im1) - HaLmax(ImN) I

where

OaLmax (Im;) is the maximum luminance angle of Im; of i" ray at the measuring point Pa;
c) report the angles in a table. Table 3 shows an example.

NOTE This measurement can be applied not only to the main lobe, but also to side lobes.

Luminance

Angular luminance p m;)

n
>

Angle
IEC 233/13

02 max{IMy) 0.La

15,4 30,6

15,2 30,5

15,4 30,4

< > -15,5 15,0 30,5

P3
< \\ Fﬁ\ 15,7 14,8 30,5
N\ e 14,8 15,8 30,6

> P 15,2 15,6 30,8
P, 15,7 14,6 30,3
P, 14,7 15,5 30,2

5.3 Luminance, screen luminance uniformity, and angular luminance variation

5.3.1 Luminance and screen luminance uniformity

5.3.11 General

The purpose of this measurement is to measure the luminance and luminance uniformity of
the screen. The measurement of screen luminance uniformity is related to luminance moiré

due to the structure of autostereoscopic displays. Low-frequency moiré can be observed as
screen non-uniformity. When luminance moiré occurs, luminance uniformity will be degraded.
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5.3.1.2 Measuring equipment
The following equipment shall be used:

a) driving power source;
b) driving signal equipment; and
c) LMD.

5.3.1.3 Measuring conditions
The following detailed conditions shall be applied:

a) test signal: all pixel white are applied (see 4.4);

b) measuring points: the multi-point measurements are applied (see

he applied
number of measuring points (five points or nine points) shall be note ;

rt;

c) measuring direction: perpendicular to the display is applied (see

d) measuring distance: designed viewing distance is applied (s
5.3.1.4 Measuring procedure

The following measuring procedure shall be carried oat:

b) measure the luminance at each s
c) calculate average luminance Lg,,,

for five-point measurement:

or for nine-point me

5.3.1.5 Measurement report

The measurement result shall be reported in a table. Table 4 shows an example. Luminance
uniformity shall be reported as a list of luminance non-uniformity.

Table 4 — Example of measurement results for luminance
and screen luminance non-uniformity

Measuring point Luminance Luminance non-uniformity
Ls; AL | Lsay x 100
cd/m? %
Po 115 3,9
P, 107 -3,3
P, 111 0,3
Py 108 24 . .. |Documents
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Measuring point Luminance Luminance non-uniformity
L ALgi | Lsay x 100
cd/m? %
P, 106 -4,2
P 113 2,1
Ps 115 3,9
P, 110 -0,6
Pg 111 0,3
Average luminance L, : 111cd/m?

5.3.2 Angular luminance variation

5.3.2.1 General

The purpose of this measurement is to measure angular

autostereoscopic displays. When the angular luminance
may occur.

5.3.2.2 Measuring equipment
The following equipment shall be used

a) driving power source;
b) driving signal equipment, and
c) LMD.

5.3.2.3 Measuring conditio

The following detailed & iti e.applied:
a) test signal: allt ~ i applied{see 4.4);

applied (see Figure 2);

c) measuring . dire S in luminance directions (see 5.1) and middles of
neighboufing “maxi ance directions are applied. The measuring angular range
i ”When more detail of angular Iummance varlatlon is needed,

d) measuring dist >: designed viewing distance shall be applied (see 4.3.1).
5.3.2.4 Measuring procedure
The following measuring procedure shall be carried out:

a) after warming up the display, apply the test signal Img; white
b) measure luminance at each selected direction and record the luminance values;
c) calculate angular luminance variation ALy 5, ALy; as follows:

Alyio 5 = Ly — Lhi-o s

ALy = Ly = Ly

where

L is the luminance measured in /" measuring direction, and

Hi
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