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INTERNATIONAL ELECTROTECHNICAL COMMISSION

3D DISPLAY DEVICES -

Part 12-1: Measuring methods
for stereoscopic displays using glasses —
Optical

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

International Standard JEC 62629-12-1 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
110/524/FDIS 110/537/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.

Documents

Document Sharing Hub

Full document details: BS IEC 62629-12-1:2014


http://dx.doi.org/10.3403/30267337U
http://www.avadocuments.com/doc/bs-iec-62629-12-1-2014
http://www.avadocuments.com/doc/bs-iec-62629-12-1-2014

BS IEC 62629-12-1:2014
-8- 62629-12-1 © IEC:2014

A list of all the parts in the IEC 62629 series, under the general title 3D display devices, can
be found on the IEC website.

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,

e withdrawn,

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

Part 12-1: Measuring methods
for stereoscopic displays using glasses —
Optical

1 Scope

This part of IEC 62629 determines the following measuring methods for characterizing the
performance of stereoscopic display devices using either active or passive glasses.

This standard focuses on the types of stereoscopic displays using glasses as follows:

The types of stereoscopic displays reproducing temporally interlaced images and applicable
glasses are:

— displays representing temporally interlaced (high frame rate) images and active glasses
(time dividing shutter glasses), and

— displays with front screen switchable polarizer representing temporally interlaced images
and linear or circular polarizer passive glasses.

The types of stereoscopic displays reproducing spatially interlaced images and applicable
glasses are:

— displays with patterned retarder representing spatially interlaced images and linear or
circular polarizer passive glasses.

Some parts of these measuring methods may also be applied to other types of stereoscopic
displays using glasses not listed above.

The measuring items for the sets of stereoscopic display and glasses are as follows:

a) luminance,

b) luminance uniformity,

c) interocular luminous difference,
d) dark-room contrast ratio,

e) interocular contrast difference,
f) colour gamut,

g) white chromaticity,

h) white chromatic uniformity,

i) interocular chromatic difference,
j) interocular crosstalk, and

k) interocular crosstalk screen position dependency (interocular crosstalk uniformity).
The measuring parameters are as follows:

I) viewing direction dependency,

m) dependency on in-plane rotation of lens,
n) dependency on tilt angle of lens, and

0) viewing distance dependency.
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The measuring items for the glasses are as follows:

p) transmittance (open state),

q) extinction ratio,

r) colour shift (open state, on-state),

s) interocular transmittance,

t) interocular contrast difference,

u) interocular chromatic difference,

v) response time (open state to/from closed state) of active glasses, and

w) uniformity of lens.
The measuring parameters are as follows:

x) angular characteristic, and

y) temperature dependency.
2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

EC 60068-1|, Environmental testing — Part 1: General and guidance

EC 60107-1, Methods of measurement on receivers for television broadcast transmissions —
Part 1: General considerations — Measurements at radio and video frequencies

EC 62629-1-4, 3D display devices — Part 1-2: Generic — Terminology and letter symbols

3 Terms and definitions

For the purposes of this document, the terms and definitions given in JEC 62629-1-2,
IEC 60068-1 and |[EC 60107-1), as well as the following apply.

3.1

active glasses

glasses whose left and right lenses alternate their optical characteristics, synchronizing with
displayed time-sequential images on a stereoscopic display (e.g. synchronizing to TV fields,
TV frame, etc.) to separate the displayed images into left and right monocular views

Note 1 to entry: Usually left and right images are displayed alternately on a screen. When a left image is displayed,
the left lens of active glasses is turned on to transmit the image and the right lens is turned off to cut off the image.
The lenses need no function of focusing light.

3.2

closed state of glass lens

optical condition of a glass lens in the on-state of active glasses with the emitted left or right
light of a stereoscopic display at the minimum light transmittance (a low light transmittance
condition)

3.3
designed viewing distance
viewing distance recommended by the manufacturer of 3D display
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Note 1 to entry: Measurements in this document are usually carried out from the designed viewing distance.

3.4
extinction ratio of glass lens
ratio of the transmittance at open and closed conditions of a glass lens

Note 1 to entry: Two stacked linear polarizer sheets show the maximum transmittance when the polarization axes
are parallel and the minimum transmittance when they are orthogonal to each other.

3.5

glasses

eye attachment having a characteristic by which displayed images on a stereoscopic display
are divided into left and right parallax images

Note 1 to entry: In this document the term “glasses” means special glasses for stereoscopic views and the term
“ordinary glasses” is used for conventional glasses. See passive glasses and active glasses.

3.6

head-still condition

measurement configuration of glasses to measure some measuring points on a display screen,
where the position and the angle between the glasses and the screen are kept at constant
values and only the LMD (light measuring device) rotates and changes its position

Note 1 to entry: This condition simulates a whole screen observation at a glance or an area observation only using
eye movement.

3.7

head-turn condition

measurement configuration of the glasses to measure some measuring points on a display
screen, where the designed centre of the glasses is aligned to the optical axes of the LMD

Note 1 to entry: This condition simulates the point observation of some positions on a display screen or the area
observation on a display screen using head movement.

3.8

off-state of active glasses

powered-off (not in busy) state of active glasses, where both lenses of the glasses are at a
fixed light transmittance

Note 1 to entry: Typically, both lenses are set to the maximum light transmission (high transmittance condition).

3.9

on-state of active glasses

powered-on (in busy) state of active glasses, where each lens of the glasses is alternately
changing the conditions from open to closed and closed to open, synchronizing to the
displayed time-sequential images on a stereoscopic display

3.10

open state of glass lens

optical condition of a glass lens in the on-state of active glasses, at the maximum light
transmittance through the lens for either the left or right image of a stereoscopic display (high
light transmittance condition)

3.1

passive glasses

glasses whose left and right lenses have complementary but fixed optical characteristics to
separate displayed images on a stereoscopic display into left and right monocular views

Note 1 to entry: Usually spatially divided left and right segmental images are displayed at the same time on a
screen; each divided segment of the screen emits polarized light to display the images and the left and right
segments have an opposite orientation of polarization. The left lens of the passive glasses has a polarization to

pass the emitted light of the left images and to cut off that of the right images, while the right lens pagge i
images and cuts off the left images. aﬁé&ﬂments
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4 Structure of measuring equipment

The system diagrams and/or driving conditions of the measuring equipment shall comply with
the structure specified in each item.

5 Standard measuring conditions

5.1 Environmental conditions

Measurements shall be carried out under the standard environmental conditions, e.g. at a
temperature of 25 °C + 3 °C, a relative humidity of 45 % to 75 %, and a pressure of 86 kPa to
106 kPa. When different environmental conditions are used, these shall be noted in the report.

5.2 Set-up conditions
5.21 Measurement distance and viewing direction

5.2.1.1 General

The measurement distance ¢4, and viewing direction from the screen centre shall be the

standard measurement distance and the standard measurement direction; if not, a designed
viewing distance or a designed viewing direction is defined in the relevant specification. The
measurement distance and the viewing direction applied to the measurement shall be noted in
the report.

5.2.1.2 Standard measurement distance and direction

The standard measurement distance 4 g is 3V, where V' is the height of the active area. The

standard measurement direction from the screen centre is perpendicular to the screen. When
a designed viewing distance is specified in the relevant specification, it shall be used as the
measurement distance.

5.2.1.3 Designed viewing distance and direction

A designed viewing distance can be defined in the relevant specification. Then the designed
viewing distance shall be applied and the designed measurement distance shall be noted in
the report.

A designed viewing direction can be defined in the relevant specification. Then the viewing
direction shall be applied and the viewing direction shall be noted in the report.

5.2.2 Measuring layouts
5.2.21 Standard measuring layout for a stereoscopic display and glasses

Measurements shall be carried out at the standard measuring layout; if not, a designed
viewing distance or a designed viewing direction is defined in the relevant specification. The
standard measuring layout is shown in Figure 1, Figure 2 and Figure 3, for a centre point
measurement, a multi-point measurement with the head-still condition and a multi-point
measurement with the head-turn condition, respectively. Figure 1, Figure 2 and Figure 3 are
side views and show the vertical alignments of the layouts. The horizontal alignments are
defined similarly. The configurations of the lens of the glasses and the light measuring device
(LMD) in these multi-point measurements are shown in Figure 4. The aperture of the LMD
shall be set at the observing point. The lens of the glasses shall be set at the front of the
object lens of the LMD and parallel or at the designed direction to the object lens.

The use of the measuring layout shown in Figure 1, Figure 2 or Figure 3 is defined in each
measuring item. When a measuring layout is required for some measuring itfdheguments
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relevant specification, the required layout shall be used to the specified measuring items and
the applied measuring layout shall be noted in the report.

When a multi-point measurement is carried out using a two-dimensional LMD, e.g. CCD type,
the measuring layout shown in Figure 1 shall be applied and the lens of the glasses shall be
set parallel or at the designed direction to the object lens of the LMD. In this case the
measurement result shall be confirmed to be the same as that measured by the multi-point
measurement with the head-still condition shown in Figure 2.

The multi-point measurement with head-turn condition shown in Figure 3 shall be applied
when it is required in the relevant specification. In this case the measurement result may not
be the same as that measured by the multi-point measurement with the head-still condition
shown in Figure 2.

When the designed viewing point is not put on the centre line, the measuring layout shall be
modified as in Figure 5. The position (the viewing distance, and the vertical and horizontal
offset distance from the centre line or vertical and horizontal viewing directions) of the
designed viewing point shall be noted in the report. The stereoscopic display can be tilted
vertically or turned horizontally for the measurement. When a different measuring layout is
used, the detail of the layout shall be noted in the report.

NOTE When the display module is set with some tilt and/or rotation, the horizontal and vertical axes defined in
each measurement are parallel to the horizontal and vertical axes of the screen respectively.

M s A lens of the glasses
. creen centre Light measurin
Stereoscopic A — {\/ 9n 9
display . ,/\/_dewce (LMD)
R ._.\_/.\_._._._._._._._._._H,.__._._ _______
| 2 Centre line perpendicular
Driving Driving to the screen
power signal [ Synchronous signal |
source generator L for active glasses J
& /I\II S
N - IEC 3069/13

Key

M measurement distance

NOTE The standard measuring layout is applied to the centre point measurement by the point-measurement LMD
and the multi-point measurement by the two-dimensional LMD.

Figure 1 — Standard measuring layout (side view, centre point measurement)
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A lens of the glasses®

Light measuring
device (LMD)

U\

Key

/o

e measurement distance, at which the aperture lens of th

a8 The position and rotation of the glass lens are kept at the s

IEC 3070/13

e LMD is set

ame configuration to the screen.

Figure 2 — Measuring layout for multi-point

measurement with head-still (eye-

Stereoscopic display

~

Measuring point

to the screen

Screen centre

Centre line perpendicular

turn) condition (side view)

A lens of the glasses

Light measuring
device (LMD)

Tilt and rotation

IEC 3071/13

/M
Key
M measurement distance, at which the aperture lens of the LMD is set

Figure 3 — Measuring layout for multi-point measurement
with head-turn (point-observation) condition (side view)
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IEC 3072/13

a) Head-still condition ®

b) Head-turn condition ®

@ The glass lens keeps the same position and direction to the screen.

b The glass lens is moved with the LMD.

Figure 4 — Head-turn and head-still conditions (top views)

Stereoscopic
display

Centre line
perpendicular to
the screen

Screen centre

viewing point

D

A lens of the glasses

device (LMD)

Designed

Key
Vottset: vertical offset of the designed viewing point from the centre line
Oy otfser:  Vertical offset angle of the designed viewing point
Y designed viewing distance
Figure 5 — Measuring layout for designed viewing point (side view)
5.2.2.2 Measuring layout for viewing direction dependency

IEC 3074/13

IEC 3073/13

Light measuring

For a viewing direction dependency measurement, the characteristics at the screen centre are
measured from the vertical or horizontal viewing directions defined in each measurement
method or relevant specification as shown in Figure 6 and Figure 7. The stereoscopic display
can be tilted vertically or turned horizontally to be measured as shown in Figure 6b) and
Figure 7b). The angular increment of horizontal and vertical measuring directions should be
smaller than or equal to 10° and 5° respectively. The horizontal and vertical measuring
angular ranges, i.e. the minimum and maximum angles, should be defined in the relevant
specification. The applied angular increments and angular ranges shall be noted in the report.
When the measuring angular range and increment are not defined in the relevant specification,
the following values of measurement angles should be applied:

Horizontal angle of viewing direction 0,,:

Vertical angle of viewing direction 6,,:

Full document details: BS IEC 62629-12-1:2014

-80°, -70°, —60°, -50°, —40°, -30°, -20°, —10°, 0°,
10°, 20°, 30°, 40°, 50°, 60°, 70° and 80°

-85°, -80°, -75°, -70°, —65°, —60°,
—45°, —40°, -35°, -30°, -25°, -20°,

-55°, -50°,
-15°, -10°,

-5°, 0°, 5° 10°, 15°, 20°, 25°, 30°, 35°, 40°, 45°,
50°, 55°, 60°, 65°, 70°, 75°, 80° and 85°
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NOTE The measuring angular range can be reduced, when some difficulties of the measurement, e.g. the
measuring layout, the size of glasses, etc., exist. The measurement angular range can be reduced to a
conventional usage for an example of a range = 60° horizontally and + 60° vertically.

Screen centre ~ Centre line
perpendicular

to the screen

Stereoscopic

display _ -4—-—.~—-'—-.— ....................... {H:

7

a) Movement of LMD (top view)

Stereoscopic
display

perpendicular to
the screen

4

i
b) Rotation of display (top view)
Key

/-

v: Mmeasurement distance

0,: horizontal viewing direction

A lens of the
glasses

Light measuring
device (LMD)

~.

IEC 3075/13

A lens of the glasses
Screen centre_ .- {\/ (left or right)

\/\ Light measuring

device (LMD)

IEC 3076/13

Figure 6 — Measuring layout for horizontal viewing direction dependency
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A lens of the glasse Light measuring device
(left or right) (LMD)
Stereoscopic &4 _ _.—= “ o
display  F ] _.—.— ="
‘ IEC 3077/13

a) Movement of LMD (side view)

A lens of the glasses
(left or right)

Light measuring device
(LMD)

—§ Screen centre

Stereoscopic
display

IEC 3078/13
b) Tilt of display (side view)

Key
/ .

M-

0\

measurement distance

vertical viewing direction

Figure 7 — Measuring layout for vertical viewing direction dependency

5.2.3 Set-up conditions of stereoscopic display

The 2D-3D mode selection of the stereoscopic display, if existing, shall be set to stereo mode,
3D mode or related mode. When detailed mode settings are defined in the relevant
specification, the mode settings shall be applied.

The power management system of the display should be turned off to avoid any unexpected
luminance change by the power management. If some unexpected luminance change cannot
be avoided, the change shall be compensated experimentally or mathematically by confirming
its behaviour.

The set-up conditions of the stereoscopic display shall be noted in the report.

5.2.4 Glasses

5.2.4.1 General

Glasses used for the measurement shall be the glasses which are designed for the measured
stereoscopic display and are/will be sold with the display, or well defined in the relevant
specification.

The measurement characteristics are changed by the characteristics of the stereoscopic
displays and the glasses. The optimized combinations of display and glasses, which are
recommended by display manufacturers, show good performance. Documents
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5.2.4.2 Active glasses

The characteristics and/or the specifications shall be noted on the relevant specification. The
glasses shall be turned on and synchronised to the display in the measurement defined in
Clause 6, excepting the measurement defined in Clause 7. The connecting conditions
between the display and the glasses shall be noted on the relevant specification. The control
parameters of the glasses shall be defined in the relevant specification.

5.2.4.3 Passive glasses

The characteristics and the specifications shall be noted in the relevant specification.

5.2.4.4 Designed centre of glass lens

The designed centre of a glass lens is the designed location of an eye on the glass lens and
in the standard measuring conditions the designed centre of the glass lens is set on the
centre of the object lens of the LMD. The designed centre of a glass lens should be defined in
the relevant specification. When the designed centre of the glass lens is not defined in the
relevant specification, the position shall be defined before the measurement. The applied
designed centre of the glass lens shall be noted in the report.

NOTE The configuration of the glasses and the inter-pupil distance will help to determine the designed centre of
the glass lens.

5.2.4.5 Position of glasses

The left or right lens of the glasses shall be set at the front of the LMD and parallel to the
object lens of the LMD, if not otherwise designed. When the designed configuration of the
glasses is defined in the relevant specification and/or by the shape of the glasses, the
configuration shall be applied (see Figure 8). The eye-side surface of the glass lens shall face
to the object lens of the LMD as shown in Figure 9. The horizontal axis of the glasses shall be
set parallel to the horizontal axis of the screen. The distance of the glass lens from the LMD
shall be the designed distance when the distance is defined in the relevant specification, or
the minimum distance keeping 10 mm from the object lens and avoiding any touch of the
glasses to the LMD. Some shade(s) shall be used when the measured result is affected by the
stray light or the ambient light. When a larger aperture LMD (see 5.2.5.2) is used, a layout of
the glasses for larger aperture LMD mentioned in 5.2.4.7 shall be applied. The applied
configuration and position of the glasses shall be noted in the report.

Horizontal axis of the glasses

M Designed rotation of the glasses’
ﬂ\ P lens

Top view

/Zertical axis of the glasse\

Horizontal plane of the glasses?®

———

Designed tilt of

7

Left lens of the glasses / the glasses’
N < lens
Front view Side view
IEC 3079/13

@ The horizontal plane of the glasses can be defined by the shape of the glasses.

Figure 8 — Example of designed configuration of glasses
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Light measuring device

Horizontal axis of the glasses (LMD) Eye-side surface
Glasses
T T =7 3
‘ Left lens of _;J/I ''''''''''' - T T T T B

the glasses

Aperture hole
Front view Side view

IEC 3080/13

NOTE The lens of the glasses is set parallel to the object lens of the LMD, if not otherwise defined in the relevant
specification.

Figure 9 — Position of glasses

5.2.4.6 In-plane rotation of the glasses

The horizontal axis shall be set parallel to the horizontal plane of the stereoscopic display
unless otherwise defined in each measuring item or relevant specification. When the in-plane
rotation of glasses is applied, the rotation angle value is a clockwise rotation angle shown
from the LMD (see Figure 10).

Horizontal
position \/\

Rotated
position
IEC 3081/13

Key
o in-plane rotation angle

Figure 10 — In-plane rotation of glasses (front view)

5.2.4.7 Layout of glasses for larger aperture LMD

This layout is to be used for larger aperture LMD (see 5.2.5.2). For this layout, the lens of the
glasses is centred on the optical axis between the measuring position on the screen to the
LMD. The distance of the glasses from the LMD shall be adjusted so that the frame of the
glasses does not block the light rays from the measurement position which are captured by
the LMD (see Figure 11). For spot LMDs, Figure 12 illustrates that the measurement spot
shall not be obstructed by the frame of the glasses. A mount for the glasses can be used
which maintains the configuration and distance from the LMD. Layouts for multi-point
measurements with head-still and head-turn conditions for larger aperture LMDs are shown in
Figures 13 and 14, respectively.

This layout can be applied only to the glasses having flat and uniform lenses (having no
focussing characteristic) and shall not be applied to any glasses having curved or non-uniform
lenses. It shall not be applied to any measurement using a two-dimensional LMD, e.g. CCD

type.

In this layout, any stray light and any reflection of emitting light from the observers or the
measuring equipment, which affect the measuring results, shall be avoided. Black baffles,
black curtains and black shades should be used. In this layout, any light diffusion or refraction
by the glass lens may induce larger errors on the measurement result than t@gwments
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layout. It shall be confirmed that the result is equal to that obtained in the standard layout
(see 5.2.2.1).

This layout should be used under the dark-room conditions.

Stereoscopic Measurement spot

display i

A lens of the
glasses
(left or right)

Centre line
perpendicular
to the screen

Light measuring
device

Aperture of lens

Aperture of light
v measuring device

IEC 3082/13
Key

/ .

w: Mmeasurement distance

/G_L: distance between the lens of the glasses and the LMD

NOTE The display light measured by the LMD passes through the glass lens. Some mounting attachments
keeping the distance between the glasses and the LMD can be applied.

Figure 11 — Layout of glasses for larger aperture LMD
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Figure 12 — Example image in the view finder
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