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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASURING METHODS OF MULTI-SCREEN LCD DISPLAY SYSTEM
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 IEC XXXXX has been prepared by IEC technical committee 100: Audio,
video and multimedia systems and equipment

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

XXX Report on voting
100/XXXIXXX 100/ XXX/IXXX

Full information on the voting for the approval on 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.

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
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* amended.

The National Committees are requested to note that for this publication the stability date
is 2018.

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE
DELETED AT THE PUBLICATION STAGE.




XXXXX Working Draft © IEC 2015 -5-

MEASURING METHODS OF MULTI-SCREEN LCD DISPLAY SYSTEM

1 Scope

This International Standard specifies the standard measurement conditions and measuring
methods for multi-screen LCD display system.

2 Normative references

None

3 Terms, definitions, symbols and units

Refer to conceptual model of multi-screen LCD display system.

4 Measuring conditions

4.1 Standard measuring environmental conditions
Measurements shall be carried out under the standard environmental conditions:

e Temperature: 25°C £ 3°C,
e Relative humidity: 25 %RH to 85 % RH,
e Atmospheric pressure: 86 kPa to 106 kPa.

When different environmental conditions are used, they shall be noted in the measurement
report.

4.2 Optical measuring distance

The optical test distance of multi-screen LCD display system should be as1.5 times the multi-
screen system height.

5 Measuring methods of multi-screen LCD display system structure test

5.1 Physical gap

5.1.1 General

The purpose of this test is to measure the gap between two adjacent screen sides in multi-
screen LCD display system.

5.1.2 Test method

Using feeler gauge measure all the adjacent screen sides of the multi-screen LCD display
system, choose the largest data recorded as physical gap.( refer to figure 1)

5.2 Optical gap

5.2.1 General

The purpose of this test is to measure the gap between two adjacent image sides in multi-
screen LCD display system

5.2.2 Test method

1) Input a full white signal to multi-screen LCD display system , set multi system all units to
standard states.
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2) Using calliper measure all the distance between each two adjacent images in multi-
screen LCD display system, choose the largest data and record as optical gap. (refer to
figure 1)

N

Figure 1
Comment : a, b represent the physical gap c, d represent the optical gap

5.3 Image distortion
5.3.1 General
The purpose of this test is measure the image distortion in multi-screen LCD display system.

5.3.2 Test method
1) Set multi system all units to standard states.

2) Input a cross hatch & circle signal to multi-screen LCD display system

3) Check the image distortion at the side of the adjacent units, record the distortion pixels.
(refer to figure 2)
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\ [

Figure 2

Comment: e represent the image distortion

5.4 Multi-screen LCD display system installation tolerances
5.4.1 General

The purpose of this test is verify the flatness and installation tolerances of multi-screen LCD
display system, Include diagonal tolerance, edge horizontal flatness, adjacent units flatness,
vertical installation tolerance.

5.4.2 Test method

1)
2)

3)

4)

5)

Define the multi-screen LCD display system four corner as A,B,C,D ( refer to figure 3)

Measure the length of AC and recorded as L1,measure the length of BD and recorded as
L2, diagonal tolerance AL =L2-L1.

Measure the horizontal position of A. B point , calculate the tolerance as edge horizontal
flatness.

Measure the surface flatness deviation between adjacent units surface, calculate the
tolerance as flatness.

Hanging a vertical plumb from B point, measure and calculate LEBC degree as multi-
screen LCD display system vertical installation tolerance.( refer to figure 4)
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vk

Figure 3

Figure 4

6 Measuring methods of multi-screen LCD display system brightness -

uniformity

6.1 Multi-screen Brightness uniformity

6.1.1 General

The purpose of this test is verify the brightness tolerance in each unit of multi-screen LCD

display system.

6.1.2 Test method

1) Input a full white signal to multi-screen LCD display system, set multi system all units to
standard states.

2) Using luminance meter measure the centre point brightness in all units and recorded as
LO1. LO2., LO3. LO4 ------ LOn (refer to figure 5)
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3) Calculate the average brightness of the multi-screen LCD display system using the
formula as below:

(L01 + LO2 + LO3 + ---4+ LOm}

Lo——Multi-screen LCD display system average brightness

n——The number of multi-screen LCD display system units

Calculate brightness uniformity using the formula below and expressed as a percentage.

AL=LgilLg O %))
PO1 P02 PO3

Unit 1 Unit 2 Unit 3
P04 PO5 PO6

Unit 4 Unit 5 Unit 6
PO7 P08 POn

Unit 7 Unit 8 Unit n

Figure 5

6.2 Adjacent unit brightness uniformity

6.2.1 General

The purpose of this test is to verify the adjacent unit brightness uniformity in the multi-screen

LCD display system.

6.2.2 Test method

1) Multi-screen LCD display system display a full white signal, all units are set to standard
states.

2) Using luminance meter measure the brightness of Li;« Lis~ Lis~ Li7 in all adjacent units edge
center points, refer as Figure 6 i=1, 2, 3, ..., n

3) In each unit, comparing brightness in each unit edge centre point and its adjacent unit
edge- centre point, record and calculate adjacent unit brightness uniformity as below
table 1.

Lup> Laown» Liets Lrgnt represent up, down, left and right 4 adjacent units edge centre
brightness
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P right

Pleftt

Pleftl T

2
Pdownl SRS Pdown32

P down

Figure 6
Lio/ Lup7 Li7/ Ldown2 Lia/ Liefts Lis/ Lrighta
Lio | Lup7 Liz | Ldown2 | Lia Liefts Lis Lrights
Data
Record Ly as a b c d
L. HZ4 Lup? | L7 4 ldown2 | L+ LsS | L5+ Lilghed
z . & &
.-

Table 1
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7 Measuring methods of multi-screen LCD display system colour uniformity

7.1 Multi- screen colour uniformity
7.1.1 General

The purpose of this test is to verify the colour tolerance in each unit centre of multi-screen
LCD display system.

7.1.2 Test method
1) Set multi system all units to standard states.

2) Input a full white signal to multi-screen LCD display system, Using Chroma meter measure the
Color coordinate u, . v; in all units center point refer figure 5. i=1, 2, 3..n

3) Calculating the multi-screen colour uniformity of the multi-screen LCD display system as

Formula below:

, 4L
,uoz’ul # ! P < D)
n
SR AR I YA
n
Au'v'=\/(u.'—u')2+(vf—v')2 (5)
uI vi' —— Colour coordinate in any units centre point. u(')‘ V(')is multi-screen average

value
7.2 Adjacent unit colour uniformity
7.2.1 General

The purpose of this test is to verify the adjacent unit colour uniformity of multi-screen LCD
display system.

7.2.2. Test method

1) Set multi-screen LCD display system all units to standard states.
2) Input a full white signal to multi-screen LCD display system, using Chroma meter

measure adjacent units edge centre points colour coordinate' Ui, « Viz» Uia~ Via> Uis~ Viss
Uiz« Vir as figure 6.  i=1, 2, 3..n

3) Calculating the adjacent unit colour uniformity of multi-screen LCD display system as the
formula below:

AUV = (Us=ts)’ + (Vs =Via)” oo 6

Uers ~ Viers are left adjacent unit edge center point Color coordinate

4) Calculating color coordinate in right. up. down adjacent unit edge center point
also refer formula (6)
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