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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-govermmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with_|the
Internationpl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
The main task of technical committees is to prepare International Standards. Draft International Standdards
adopted by the technical committees are circulated to the member bodies for voting\»Publication as|an
Internationpl Standard requires approval by at least 75 % of the member bodies castingiavote.

Attention ig drawn to the possibility that some of the elements of this document.fmay be the subject of patent
rights. ISO[shall not be held responsible for identifying any or all such patent rights.

ISO 9241-807 was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee S 4,
Ergonomicds of human-system interaction.

This first eglition of ISO 9241-307, together with ISO 9241-302, 1ISO.9241-303 and I1ISO 9241-305, cancels Ind
replaces (SO 9241-7:1998 and 1SO 13406-2:2001. Togethef’ with 1SO 9241-302, 1SO 9241-303 and
ISO 9241-805, it partially replaces 1ISO 9241-3:1992. It constitutes a technical revision.

ISO 9241 ¢onsists of the following parts, under the general title Ergonomic requirements for office work with
visual display terminals (VDTs):

— Part 1} General introduction

— Part 2| Guidance on task requirements

— Part 4} Keyboard requirements

— Part 5] Workstation layout@nd’postural requirements
— Part 6] Guidance on_the)work environment

— Part 9] Requirements for non-keyboard input devices

— Part 1{I: Guidance on usability

—  Part 12—Prosentation-of-information

— Part 13: User guidance

— Part 14: Menu dialogues

— Part 15: Command dialogues

— Part 16: Direct manipulation dialogues

— Part 17: Form filling dialogues
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ISO 9241 also consists of the following parts, under the general title Ergonomics of human-system interaction:
— Part 20: Accessibility guidelines for information/communication technology (ICT) equipment and services
— Part 110: Dialogue principles

— Part 151: Guidance on World Wide Web user interfaces

— Part 171: Guidance on software accessibility

Part-360—Introductionto-etectronicvisual-displayreqtirements

— | Part 302: Terminology for electronic visual displays

— | Part 303: Requirements for electronic visual displays

— | Part 304: User performance test methods for electronic visual displays

— | Part 305: Optical laboratory test methods for electronic visual displays

— | Part 306: Field assessment methods for electronic visual displays

— | Part 307: Analysis and compliance test methods for electronic-visual displays
— | Part 308: Surface-conduction electron-emitter displays (SED) [Technical Report]
— | Part 309: Organic light emitting diode (OLED) displays [Technical Report]

— | Part 400: Principles and requirements for physi€al input devices

— | Part 410: Design criteria for physical input-devices

— | Part 920: Guidance on tactile and hapfic interactions

Foi the other parts under preparation, see Annex A.
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Introduction

This part of 1ISO 9241 addresses different technologies for a wide range of visual display tasks and
environments. Its modular structure will allow it to be readily amended, as ongoing technological development
enables new forms of display interaction or new contexts become available.

Using 1S 9241-303 and ISO 9241-305, together with the compliance method specified in this part of
ISO 9241, [it is possible to obtain a good understanding of how to analyse an environment for whichythere
does not ekist a specific analysis and compliance method.
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Ergonomics of human-system interaction —

Part 307:

Analysis and compliance test methods for electronic visual
displays

1 | Scope

This part of ISO 9241 establishes test methods for the analysis of a variety of visual display te¢hnologies,
tasks and environments. It uses the measurement procedures of ISO 9244-305 and the generic requirements
of |SO 9241-303 to define compliance routes suitable for the different technologies and intended| context of
use.

2 | Normative references

The¢ following referenced documents are indispensable’ for the application of this document. |For dated
references, only the edition cited applies. For undated references, the latest edition of the |referenced
dog¢ument (including any amendments) applies.

1S(
req

1S(
dis

1SC
dis,

1SQ
ele

1S(

3

D 9241-300, Ergonomics of human-systeminteraction — Part 300: Introduction to electronic vig

uirements

D 9241-302, Ergonomics of human-system interaction — Part 302: Terminology for electr:
blays

D 9241-303, Ergonomics of-human-system interaction — Part 303: Requirements for electn

blays

9241-305, Ergonomiics of human-system interaction — Part 305: Optical laboratory test m
ctronic visual diSplays

/IEC 17025y General requirements for the competence of testing and calibration laboratories

Terms and definitions

ual display

bnic visual

bnic visual

ethods for

For the purposes of this document, the terms and definitions given in ISO 9241-302 apply.

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

4 Guiding principles

Compliance procedures and assessment methods for human-system interaction systems require a structure
that addresses the relevant aspects of the context of use in regard to the physical technology for the intended

application

This part of 1ISO 9241 links the ergonomic requirements given in ISO 9241-303 with the measurement
methods specified in ISO 9241-304, 1ISO 9241-305 and ISO 9241-306.

For this purpose, the compliance routes specified in Clause 5 are separated into the following integral parts of
compliancg-assessment:

— 180 9]
— Passli
— measl
— asses

Annex C p

5 Com

5.1 CRI

P41-303 requirements (attributes);

Fail criteria based on those requirements and the intended context of use;
ring method references;

Ement and reporting.

resents general information on the structure of compliance routes.

pliance routes

displays for indoor use — Display laboratory:method

5.1.1 Int

nded context of use

The attributes of the user, environment, tasks and use,of CRT (cathode ray tube) displays are summarized in
Table 1. Aftributes are derived from analysis of the intended context of use and are an essential prerequigite
for the compliance assessment. Therefore, confext elements different from those described in this method

could influ

The suppli
values speg
report.

NOTE

nce the Pass/Fail criteria.

br shall specify the intended._centext of use as well as the value or value

CRT displays are considered in this compliance route for typical visual display tasks for indoor use.

range of an attribute. The

cified shall match the intended context of use. The intended context of use is part of the compliance
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Table 1 — Intended context of use — CRT displays

Element

Attribute

Quantification

User

Vision

User with normal or corrected to normal vision of any age, 7 years or
older (any literate user).

Environment

Design screen illuminance,
Eg

At indoor locations (see References [5], [9], [19], [25]):
— up to 200 Ix, e.g. (mostly) general building areas;

— up to 300Ix, e.g. (mostly) general machine work, rough

acscamblvwark (aanaral\ mucaoiim:
HRty—WoHa—goHerarHHuSourts

— vertical 250 Ix + 250 Ix x cos(e) in offices, where &'is-the screen
tilt angle;

— up to 500 Ix, e.g. medium assembly and decorative wdrk, simple
inspection, counters, libraries, (mostly) edueational areas, control
rooms;

— up to 750 Ix, e.g. fine work, techni€al’drawing;

— up to 1000 Ix, e.g. precision~work, quality control, ipspection,
medical examination and treatment;

— upto 1500 Ix, e.g. high-precision work;
— >1500 Ix, e.g. special workplaces in the medical area;

— controlled and/er adjustable illuminance, e.g. projectipn rooms,
film and video studios and radio stations, theatres, corjcert halls,
X-ray departments.

The suppliershall specify the maximum design screen illunfinance as
well as.the intended environment. The screen tilt angle is gqonsidered
to be 7,5°, if not otherwise specified by the supplier.

Typical components of the
illumination: large aperture
source (15°) and small
aperture source (1°)
illumination

At indoor locations (see References [13], [19]):
— Lggr gxt = 500 cd/m?, Lgge gy = Not applicable;
—  Lgerext = 300 cdim?2, Lger gy = not applicable;

—  Lggpexr =200 cd/m2, Lrgr sy = 2 000 cd/m?
(suitable for general office use);

— Lpeppxy = 125 cd/m?, Lggp gy = 200 cd/m?
(requires a specially controlled luminous environment);

where
Lrer ext 18 the luminance of the large aperture sourcg (15°);
Lger v 18 the luminance of the small aperture sourcg (1°).

The supplier shall specify the luminance of the large and small
aperture source of the illumination.

llluminant

For this compliance route, CIE illuminants A, D65, F11 and F12 are

considered tH-The supptiter may specify the intended fitaminant.

NOTE 1 All these illuminants exist at every illuminance level of indoors
use, often in combinations. It is assumed that by verifying that the visual
display complies in each of the illuminants, the visual display will also comply
with any combination of illuminants.

NOTE 2 The compliance assessment need only be performed once, with
a spectrally broad-band laboratory illumination. The compliance calculations
are then made using spectral calculations and repeated for each of the
specified illumination levels and illuminants.
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Table 1 (continued)

Element Attribute Quantification
Environment | Ambient For this compliance route, an ambient temperature of approximately 15 °C to 35 °C is
temperature considered, if not otherwise specified by the supplier.
Task Content and For this compliance route, the following two contexts for perception of information are
perception considered, if not otherwise specified by the supplier [38],

a) Artificial information

Visualization of objects and scenes that do not have originals in our world — text
(1.e. alphanumeric characters), graphical signs, symbols, etc. — in monochronie
(including achromatic) and/or multicolour (including full-colour) presentation:

b) Reality information

Imaging of objects and scenes that do have existing originals in~eur world -
faces, people, landscapes, etc. — in monochrome (including’ achromatic) ¢r
multicolour (including full-colour) presentation.

=

The supplier shall specify whether the visual display is designed predominantly fi
artificial information or reality information.

If both types of information are used in a work environmient, Pass/Fail criteria for both
types of information are applied.

Amount of Preferred screen size for sufficient amount of information with appropriate object siZe
information and resolution.
Image type For this compliance route, still, quasi-static.or moving images are considered, if npt

otherwise specified by the supplier.

=3

Design viewing | The supplier shall specify the desigh\iewing distance depending on the predominan
distance, information. If both types of information are used in a work environment, the desig
viewing distance for artificial information is selected.

>

Ddesign,view
a) Artificial information

>

The typical design viewing distance is calculated based on the optimum positig
for the most.jmportant visual display that is within £ 15° in the vertical and
horizontal directions from the line-of-sight ['1],

If we,. © > H

view view"

W2 x tan(15°) = /0,536

Ddesign,view =

— IfH,., > W,

view view"

H, /2 x tan(15°) = H,;., /0,536

Ddesign,view =

where
H o is the height of the active display area;
Wiew is the width of the active display area.

b) Reality information

=]

Depending on the aspect ratio of the active display area, the typical desid
viewing distance, Dyegign view: 1S @8 follows [30],

— For aspect ratio 4:3 (from ITU-R BT.500):

If Hjey < 1,53 M: Dyegign view = 1 M + 4 x H,

Vi view
If Hview > 1'53 m: Ddesign,view = 4'7 X Hview
— For aspect ratio 16:9 (from ITU-R BT.710):
Ddesign,view =3 x Hview
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Table 1 (continued)

Element Attribute Quantification
Task Design viewing direction Within a specific range of angles from the normal. For this compliance
(6p, Dp) route, perpendicular viewing direction is assumed, if not otherwise

specified by the supplier. Therefore, the default design viewing
direction (6, @p)is (0°, -).

Design viewing direction range |For this compliance route, a design viewing direction range of up to
(angle of inclination and 80° is considered, if not otherwise specified by the supplier (see
azimuth) Figure 1). Therefore, the maximum angle of inclination, &, is 40°. The
azimuth angle, &, 15 0° 10 360 .

e

Figure 1 — Design viewing direction for CRT displays

Eye and head position From fixed to moving.
Number of users Typically single or multiple.
Uspge Display handling For this compliance route, stationary display handling is cdnsidered, if

not otherwise specified by the supplier.

© 1SO 2008 — All rights reserved 5


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241

-307:2008(E)

5.1.2 Information about the technology

The basic physical attributes of CRT visual display technology are given in Table 2. The supplier shall submit
a detailed technical specification — rated voltage, rated frequency, rated current, rated power consumption,
CRT, CRT specification, CRT technology, dot/stripe pitch, max. resolution, phosphor and phosphor decay
time, anti-reflection treatment, vertical frequency bandwidth, horizontal frequency bandwidth, max. video

bandwidth, video/computer compatibilities, prepared gamma value, factory setting of “brightness”,

“colour” control, reference colour gamut, e.g. as defined by the ITU 1), etc.

51.3 Co
The compl

Where ned
the compls
attributes
illumination
short form
of ISO 914

contrast”,

Table 2 — Basic physical attributes of CRT visual displays

Basic physical attributes Description
Optical mode of operation Emissive
Mode of observation Direct view

Diagonal of the active display area

Depending on application

Resolution

Depending on application

Aspect ratio

Depending on application, e.g. 4:3, 5{4‘or 16:9

mpliance assessment method

P-305.

ance assessment for CRT displays shall be made in accordance with Tables 3 to 37.

essary, the assessment and reporting contains evaluation steps. These serve as a guide throjigh
X assessment and give an overview of the assessment and its intent. Owing to individual physjcal
pf the technology in relation to the attributes tG be assessed, some basic parameters such|as
condition, object (test pattern), measurementlecation and measurement direction are described in
as well. The procedure also specifies the corresponding free parameters of the measuring metiod

1) Internat

ional Telecommunications Union.
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. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute . -
and intended context of use method reporting
Design viewing Depending on the type of information shown, the visual [ Supplier Use
distance display shall fulfil the following requirements. specification, supplier-specified
intended value or value

a) Artificial information

The typical design viewing distance, Dyqqign view: Shall be
calculated on optimum position for the most important
visual display that is within + 15° in the vertical and

context of use.

obtained from
intended context of
use. Report the
resulting value.

horizontal directions from the line-of-sight.
— |If inew > Hview:

Wyiew!2 x tan(15°) = /0,536

Ddesign,view =

— IfH,,, > W,

view view-
Hie, /2 x tan(15°) = H,;,,/0,536

Ddesign,view =

where

H

view

w,

view

is the height of the active display area;
is the width of the active display area.
b) Reality information

Depending on the aspect ratio of the active display area,
the typical design viewing distance, Dyggigiviews Shall be
as follows.

— For aspect ratio 4:3 (from ITU-R-BT.500):

If H < 1,53 m:

view

Ddesign,view =1 m$dx Hview

IfH,., >153m:

view

Ddesign,view B 4'7 X Hview

— For aspect ratio 16:9 (from ITU-R BT.710):
=3 xH,

Ddesign,view view

where-H . is the height of the active display area.

view

Degsign viewing
dirpction

The visual display shall conform to all optical requirements
over'‘aTtelevant range of viewing directions.

The’design viewing direction, (6, @), as well as the design
viewing direction range shall be specified.

Supplier
specification,
intended
context of use.

See Talyle 4.
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Table 4 — Assessment and reporting for design viewing direction

According to

Table 3 Assessment and reporting

Step 1 Examine isotropy of the visual display and report the result.

NOTE 1 For isotropic visual displays, only lateral optical measurements are performed.
NOTE 2 For anisotropic visual displays, lateral and directional optical measurements are performed.
NOTE 3 Visual displays in CRT technology are always treated as isotropic visual displays.

Step 2 For the design viewing direction as well as for the design viewing direction range, use
values obtained from the intended context of use or use supplier-specified values. Report the
resulting values.

If the visual display is designed predominantly for artificial information, follow step,3. If the
visual display is designed predominantly for reality information, follow step 4.

Step 3  Carry out optical measurements at measurement locations UL, UR,)Ll,"LR and CL,|as
shown in Figure 2. Throughout the measurements, align the measuring instrument perpendicular to
the screen if not otherwise stated.

. UL UR_~
[ § e
N /

N /

N /

N /

N /

N L

@ CL
>N

N4 N
e AN
o N
£ N
P N
A AN
[ @
I LR

Figure 2 — Measurement locations on CRT displays —
Artificial information predominant

Step 4 Carry out optical measurements at measurement locations 1 to 9, as shown in Figurg 3.
Throughout the measurements, align the measuring instrument perpendicular to the screen if pot
otherwise stated.
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Table 4 (continued)
According to :
Table 3 Assessment and reporting
~ | | |
@ 1 | e 2 | 83
\_\ /_/
~_ | L
N |~
| \_\ /_/' |
® 4 | 85 | ®6
VRN i
e |
_.._.._..i7.|4.._.._.._.._\!_.Tlg_.._.._.._
/l 7 | ® 8 | ®.9
- | |
Figure 3 — Measurement locations on CRT displays —
Reality information predominant
Table 5 — Viewing conditions
. Pass/Fail criteria based on requirements Measuring .
fitribute and intended context of-use method Assessment and reporting
G4dze and The workplace and the visual'display should | Not applicable. Not applicable.
hefd tilt permit the user to view.the screen with a
anfles gaze angle from 0%¢to-40° and a head tilt
angle from 0° to 25%
Virtual images | Not applicablet Not applicable. Not applicable.
lllyminance The supplier’ shall specify the maximum | Supplier Use supplier-specified valtie or value
designp-screen illuminance, Eg, as well as the specification, obtained from intended context of
illuminant. intended context [ use. Report the resulting Jalue.
of use.
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Table 6 — Display luminance

Attribute

Pass/Fail criteria based on requirements Measuring Assessment and
and intended context of use method reporting

Display
luminance

Depending on the type of information shown, the visual display|ISO 9241-305 |For artificial
shall fulfil the following requirements. P 125 information, see
M12.1 Table 7.

. . . For reality
1) Under darkroom conditions, the visual display shall have information, see

a minimum display luminance of 35cd/m? over all
. . . . S Table 8.
relevant _viewing directions (see design _viewing

a) Atrtificial information

direction) [0l

2) Under darkroom conditions, the visual display should
have a minimum display luminance of 100 cd/m? over all
relevant viewing directions (see design viewing
direction) [10],

b) Reality information

1) Under darkroom conditions, the visual display shall have
a minimum display luminance of 80 cd/m? over all
relevant viewing directions (see design viewing
direction), 211,

2) Under darkroom conditions, the visual display should
have a minimum display luminance of 200 cd/m? over all
relevant viewing directions (see design viewing
direction) [30],

NOTE The display luminance under ambient illumination is“explicitly
considered in the attribute Juminance contrast.

[able 7 — Assessment and reporting for display luminance — Artificial information

Accord
to Tab

Lng Assessment and reporting

a)

Measure the display luminance) Ly qect(mioc-mdir) Where:

— illumination conditieny darkroom;

— object: full-screen-test pattern at 100 % grey level for monochrome visual displays or full-scrgen
test pattern-with combination R=G=B = 100 % for multicolour visual displays;

— measurement locations: UL, UR, LL, LR and CL (see Figure 2);

— measurement direction: 0 (perpendicular).

Reporiithe resulting values for passed or failed.

Table/8 — Assessment and reporting for display luminance — Reality information

Accor

to Table 6

o Assessment and reporting

b)

Measure the display luminance, L qect(mioc-mdir) Where:

— illumination condition: darkroom;

— object: full-screen test pattern at 100 % grey level for monochrome visual displays or full-screen
test pattern with combination R=G=B = 100 % for multicolour visual displays;

— measurement locations: 1 to 9 (see Figure 3);

— measurement direction: 0 (perpendicular).

Report the resulting values for passed or failed.

10
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Table 9 — Luminance

. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute . -
and intended context of use method reporting
Luminance a) In work environments, the luminance of task areas,|ISO 9241-305 |a) Not
balance and glare Ligsk arear that are frequently viewed in sequence while applicable.
using the visual display (document, covers, etc.) should
be between b) Measure the
gloss of the
0,1 % Ligsk area < LEaps < 10 X Liggk area housing and report

. . . the resulting value
where L. . is the area average luminance of the visual ‘ d 9
g rorpassga or

display. failed-

b) For prolonged use in work environments, check that the
design of the visual display screen and surrounding area
of the product housing does not produce disturbing glare
in the prevailing environmental lighting conditions.

NOTE 1 Glare is defined by CIE (845-02-52; glare) as: “condition
of vision in which there is discomfort or a reduction in the ability to
see details or objects, caused by an unsuitable distribution or range
of luminance, or too extreme contrasts” (International Lighting
Vocabulary, CIE Publication 17.4, 1987). Disturbing glare thus is a
condition of vision in which there is a disturbing degree of visual
discomfort or/and a noticeable reduction in the ability to see details\or
objects.

NOTE 2: In general, a matt surface design does~net’ produce
glare, whereas a gloss surface may do so, depending“on its shape
and size and environmental lighting.

NOTE 3: Designers are advised to take into account the inter-
relationship and interaction between the number of gloss units and
the colour and reflectance, size and shape of'the underlying surface.
See also Reference [40].

NOTE 4: For housings with non-flat surfaces, the non-glossy or
semi-non-glossy properties can_be evaluated with suitable test
methods, for example, gloss.reference sample sheets.

NOTE 5 At the time.ef\publication of this part of ISO 9241, there
was no international scientific consensus regarding the exact level of
gloss that may produce disturbing levels of glare in relation to the
relevant housingtsurface characteristics. Different gloss values were
proposed but{ further research into this area, with experimental
conditions that are fully specified, is encouraged. Since, due to
interoculan, scattering, elderly people suffer in particular from glare,
such(fesearch needs also to be done with elderly subjects. It is
planned to publish the results in an annex to a future edition of this
part.of ISO 9241.
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Table 9 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment and
and intended context of use method reporting
Luminance and Depending on the type of information shown, the visual [ISO 9241-305 |See Table 10.
contrast display shall fulfil the following requirements. P 141
adjustment

a) Atrtificial information

1) The display luminance (luminance of the low and/or
high state) shall be adjustable manually or
automatically to the ambient illumination conditions.

2) The display luminance of the low state should be
adjustable.

3) The display luminance of the high state shall be
adjustable.

4) The luminance of the low and high state should be
adjustable independently.

5) Adjustment of the display luminance (luminance of
the low and/or high state) should not affect the
electro-optical transfer function (EOTF) or the
gamma value.

b) Reality information

1) The display luminance (luminance of the low and/or
high state) shall be adjustable manually. or
automatically to the ambient illumination conditions.

2) The display luminance of the low state” shall be
adjustable.

3) The display luminance of the ‘high state shall be
adjustable.

4) The luminance of the lew and high state shall be
adjustable independently.

5) Adjustment of the display luminance (luminance of
the low and/or, high state) shall not affect the
electro-opticak ~transfer function (EOTF) or the
gamma value-:
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Table 10 — Assessment and reporting for luminance and contrast adjustment

According to

Assessment and reporting

Table 9
a)1); b) 1) Step 1  Report the available controls for manual or automatic adjustment.
Step 2 Describe the effect of the controls based on the supplier’s information.
NOTE In the case of a CRT, the “brightness control” sets the minimum luminance level and the “contrast
control” sets the maximum luminance level.
Step 3  Report the resulting values for passed or failed.

a) 2); b) 2) Step 1  Adjust the control responsible for the display luminance of the high state to maximum.
Step 2  Adjust the control responsible for the display luminance of the low state betwegn minimum
and maximum. Measure the display luminance, Liy object(mloc-mdir)’ for each adjustment, where:

— illumination condition: darkroom;

— object: full-screen test pattern with minimum grey level for monechrome visual [displays or
combination R=G=B = 0 % for multicolour visual displays;

— measurement location: CL or 5 (see Figure 2 or 3);

— measurement direction: 0 (perpendicular).

Step 3  Report the resulting values for passed or failedy

a) 3); b) 3) Step 1 Adjust the control responsible for the display luminance of the low state to maximum.
Step2  Adjust the control responsible for thé. display luminance of the high staie between
minimum and maximum. Measure the display~luminance, Lj; ;yicct(mioc-mdiry fOF €ach pdjustment,

where:

illumination condition: darkroom;

object: full-screen test pattern;with minimum grey level for monochrome visual
combination R=G=B = 0 % faormulticolour visual displays;
measurement location: €l-or 5 (see Figure 2 or 3);

measurement direction: 0 (perpendicular).

Step 3  Report the resulting values for passed or failed.

displays or

a)4), 5); b) 4), 5)

Not applicable;

NOTE Automatically given by the technology.

Table 11 — Special physical environments

. Pass/Fail criteria based on requirements Measuring .
Attributg and intended context of use method Assessment and reporting
Vibration Frequencies above 0,5Hz of the visual|Not applicable. |Not applicable.

display should be avoided.

Wind and rain

Visual displays that may be used outdoors
should be mechanically shielded from strong
winds and rain drops falling on the display
screen.

Not applicable. [Not applicable.

Extreme
temperatures

When operation of visual display devices is|ISO 9241-305
required in environments where temperatures
are approaching 0 °C or +40 °C, users should
take equipment and personal precautions to
ensure that they are able to complete their

tasks satisfactorily and safely.

value obtained from inte
context of use. Check w
supplier specifies the us
extreme temperatures a
the resulting value.

Use supplier-specified value or

nded
hether the
e for

nd report
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Table 12 — Visual artefacts

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance Depending on the type of information shown, the visual display [ISO 9241-305 |See Table 13.
non-uniformity shall fulfil the following requirements. P 141
P14.2

a) Artificial information
1) Lateral uniformity criterion

Depending on the angular distance of test object
sepdiation 4at e desighn  viewing distance, e
luminance non-uniformity of a colour shall not exceed
the following luminance ratio:

1,1°to<2% 1,31

>2°to<4° 1,41
>4°to<5% 1,51
>5°to<7° 1,6:1
>7°% 1,71

2) The maximum luminance ratio of a colour should not
exceed the following luminance ratio:
1,1°to< 2%  1,1:
2°to<4°: 1,21
4°to<5% 1,31
°to<7° 1,35:1
1,4:1

VvV VvV WV WV

~N O

o

3) Directional uniformity criterion

Within the design viewing -direction range, the
luminance non-uniformity of a celour shall not exceed a
maximum luminance ratio.©f 1,7:1 and should not
exceed a luminance ratioof 1,4:1.

b) Reality information
1) Lateral uniformity criterion

Depending @©n*“the angular distance of test object
separation jat the design viewing distance, the
luminanee. non-uniformity of a colour shall not exceed
the fallowing luminance ratio:

1,1°to< 2%  1,1:1

>2°to<4°: 1,21
>4°to<5% 1,31
>5°to<7° 1,351
>7°% 1,4:1

2) Directional uniformity criterion

Within the design viewing direction range, the
luminance non-uniformity of a colour shall not exceed a
maximum luminance ratio of 1,4:1.

14 © ISO 2008 — All rights reserved
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Table 13 — Assessment and reporting for luminance non-uniformity

According
to Table 12

Assessment and reporting

a)1),2);b)1)

Step 1 Measure the display luminance, Ly, ;picctmioc-mdir):

— illumination condition: darkroom;

— object: full-screen test pattern with half and maximum grey level for monochrome visual
displays or combination R=G=B = 50 % and R=G=B = 100 % for multicolour visual displays;

where:

— measurement locations: UL, UR, LL, LR and CL or 1 to 9 (see Figure 2 or 3);

— measurement direction: 0 (perpendicular).
Report the resulting values.
Step2 Evaluate the lateral uniformity criterion. Determine the angular distarjce of the
measurement locations, where the centre location is used as the reférence, and calculate the
corresponding ratios. Report the resulting value for passed or failed.
a) 3); b) 2) Not applicable.
Table 14 — Visual artefacts
Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and|reporting
Cdlour non- | Depending on the type of information shown, the visualdisplay shall fulfil | ISO 9241-305 [See [rable 15.
unfformity | the following requirements. P 19.2
a) Artificial information P19.3
1) Lateral uniformity criterion
For an intended uniform colour appearance, the chromaticity
uniformity difference, Au’,y's-0of a colour at different locations on
the visual display shall not'exceed
Au' V' = 0,02 for. Dactive/Ddesign,view <0,75
Au',v' = 0,03.for Dactive/Ddesign,view > 0,75
where
Dgzive is the diagonal of the active display area;
Dgesignview 1S the design viewing distance.
2) Ditectional uniformity criterion
The visual display shall have sufficient chromaticity uniformity
over all relevant viewing directions (see design viewing
direction). The maximum chromaticity uniformity difference,
Au',', of a colour shall not exceed the above-mentioned limits.
b) Reality information
1) Lateral uniformity criterion
For an intended uniform colour appearance, the chromaticity
uniformity difference, Au',v', of a colour at different locations on
the visual display shall not exceed 0,02.
2) Directional uniformity criterion
The visual display shall have sufficient chromaticity uniformity
over all relevant viewing directions (see design viewing
direction). The maximum chromaticity uniformity difference,
Au' V', of a colour shall not exceed 0,02.
© 1SO 2008 — All rights reserved 15
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Table 15 — Assessment and reporting for colour non-uniformity

According to

Assessment and reporting

The visual display shall’ have sufficient
contrast uniformity,, over all relevant
viewing directions\ {see design viewing
direction).

1) The I@minance contrast, CR, shall
exceed the limit of CR

2) There shall be no contrast inversion.

Table 14
a)1),b)1) Step 1 Measure the chromaticity coordinates, u",v'y spiectmioc-mdiry Where:
— illumination condition: darkroom;
— object: full-screen test pattern with half and maximum grey level for monochrome visual
displays or combinations R,G,B =100 %, combination R=G=B =75 % and combinations
R,G,B = 50 % for multicolour visual displays;
— measurement locations: UL, UR, LL, LR and CL or 1 to 9 (see Figure 2 or 3);
— measurement direction: 0 (perpendicular).
Report the resulting values.
Step2 Evaluate the lateral uniformity criterion and calculate the maximum’ chromatigity
uniformity difference. Report the resulting value for passed or failed.
a)2), b)2) Not applicable.
Table 16 — Visual artefacts
Contrast a) Lateral uniformity criterion ISO 9241-305 | Not applicable.
non-uniforrpity For an intended uniform appearance, the P 188
contrast non-uniformity,
CRonuniformity = 1= CRmin/ CRmaxe
shall not exceed 50 %
where CR is the luminance contrast.
b) Directional uniformity critérion

16
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Table 16 (continued)
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. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Geometric Depending on the type of information shown, [ ISO 9241-305 [Evaluate the geometric
distortions the visual display shall fulfil the following|M 21.1 distortions and report the
requirements: M21.4 resulting value for passed or
e . P21.2 failed.
a) Artificial information P 215
1) For different rows or columns of text,
the difference of length shall not
exceed 1% of the length of that
column or row.
2) The horizontal [vertical] displacement
of a symbol position relative to the
symbol positions directly above and
below [right and left] shall not vary by
more than 5 % of the character width
[character height].
b) Reality information
For different rows or columns, the
difference of length shall not exceed 1 %
of the length of that column or row.
Scfeen and The visual display shall be free of phosphor|1S09241-305 |Observe the phosplor screen
fageplate defects [screen and faceplate defects. and faceplate for dpfects and
report the resulting| value for
passed or failed.

Table 17.= Visual artefacts

. Pass/Fail criteria based on requirements Measurin .
Atribute and intended context o(f:l use methodg Assessment and reporfing
Temporal | The entire image area shall be free of flicker [ISO 9241-305 [Evaluate the temporal instability. Report
ingtability | for at least 90 % of the user population. P 15.3 the resulting value for passed of failed.
(flicker) .
Use full-screen test pattern aj maximum
grey level for monochrome visdal displays
and combination R=G=B={100% for
multicolour visual displays.
Spgtial The image)shall be free of jitter in the intended [ ISO 9241-305 [Evaluate the spatial instability.|Report the
ingtability display. ) environment. The peak-to-peak|P 15.4 resulting value for passed or failed.
(jitter) variafion in the geometric location of image
elements shall not exceed 0,000 1 mm per
mm of design viewing distance for the
frequency range of 0,5 Hz to 30 Hz.
Maire For colour displays the entire image area shall | ISO 9241-305 | Display on the entire image areg horizontal
effects pe iree Or moilre patlerns 10 enaple the user to ald vertcdl DArs witn maximu resolution
perform the task in an effective and efficient as well as a pixel checkerboard and
way. observe the screen for moiré patterns.
For colour displays, moiré patterns should not ]I;ﬁre)grt the resulting value for passed or
have more than 6 just noticeable differences '
(JND) of modulation at their fundamental
spatial frequency.
Other The entire image area shall be free of other|ISO 9241-305 |Evaluate other visual artefacts by visual
visual visual artefacts to enable the user to perform inspection and report the resulting value
artefacts the task in an effective and efficient way. for passed or failed.

© 1SO 2008 — All rights reserved
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Table 17 (continued)

Attribute

Pass/Fail criterion based on requirements
and intended context of use

Measuring
method

Assessment
and reporting

Unwanted
reflections

a)

Depending on the type of information shown, the visual display shall fulfil
the following requirement:

Artificial information

The visual display shall be suitable for the intended environment.
Over all relevant viewing directions (see design viewing direction),
the following requirements shall be fulfilled.

1ISO 9241-305
P 16.3

For artificial
information, see
Table 18.

For reality
information, see
Table 19.

b)

Ly+Lp+L
1) HTD 7S 5221484 x (L +1Lp+Lg) %
2) For visual displays using positive polarity:
Ly+Lp+L
HZD TS 125
Ly +Lp

3) For visual displays using negative polarity:

L +Lp+Lg 1 Ly+Llp
LD S _xH_ ™D

15 L +1Lp

<12+

Reality information

The visual display shall be suitable for the intended <environment.
Over all relevant viewing directions (see design viewing direction),
the following requirement shall be fulfilled:

Ly+Ly+L =
SHTODTES S 6,7+46,72x(L +Lp+ L&Y %

L +Lp+Lg
where

Ly, isthe display luminance of the high state;

Ly

Ly is the

illumination;

Lg is the-uminance component specularly reflected from
large andforsmall aperture sources of illumination.

is the display luminance of the low state;

lumifance component reflected from diffuse

18
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Table 18 — Assessment and reporting for unwanted reflections — Artificial information

According to
Table 17

Assessment and reporting

a)

Step 1  Measure the display luminance L, )where:

ill,object(mloc-mdir

— illumination condition: darkroom;

— object: 5 cm x 5 cm block cursor in screen centre with an 80 % loading in positive polarity to 20 %
loading in negative polarity with 0 % and 100 % grey level for monochrome visual displays or with

combination R=G=B =0 % and 100 % for multicolour visual displays;

— measurement location: CL (see Figure 2);
— measurement direction: @ = 15°.
Report the resulting values.

Step2 Based on the reflectometer value, R, for the diffuse reflection characteristic o
display and the design screen illuminance, Eg, determine the luminance component, L, ref
diffuse illumination. Report the resulting values.

Step 3  Based on the reflectometer value, Rg gy, for the specular reflection characteristic g
display and the luminance, Lgep ext, Of the large aperture source, 'determine the luminance

Lg ext» specularly reflected from large aperture sources of illuminafion. Report the resulting values.

Step4  Based on the reflectometer value, Rq g, for the specular reflection characteristic
display and the luminance, Lggg g, of the small aperturedsource, determine the luminance
Lg smLs specularly reflected from’ small aperture sources-of illumination. Report the resulting vi

Step 5  Evaluate the requirements of 1), 2) and 3)\and report the resulting values for passeg

the visual
lected from

f the visual
component,

f the visual
component,
blues.

d or failed.

Table 19 — Assessment and reporting for'unwanted reflections — Reality informatiq

Agcording to
Table 17

Assessment and reporting

b)

Step1  Measure the displayfluminance, L where:

ill,object(mloc-mdir)’
— illumination conditiofn: darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual
full-screen test'pattern with combination R=G=B = 0 % and 100 % for multicolour visual d

— measurement location: 5 (see Figure 3);
— measurement direction: @= 15°.
Reportthe resulting values.

Step’2 Based on the reflectometer value, R, for the diffuse reflection characteristic o
display and the design screen illuminance, Eg, determine the luminance component, L, ref
diffuse illumination. Report the resulting value.

Step 3 Based on the reflectometer value, Rg g, for the specular reflection characteristic g
display and the luminance, Lgep exr, Of the large aperture source, determine the luminance

displays or
isplays;

the visual
lected from

f the visual
component,

lue.

7 . . . .
L specularly reflected from large anerture sources of illumination Renaort the resulting 3
SEXT— ¥ =5 1 1 =)

Step4  Based on the reflectometer value, Rg gy , for the specular reflection characteristic of the visual
display and the luminance, Lggg g\, Of the small aperture source, determine the luminance component,
Lg gm» specularly reflected from small aperture sources of illumination. Report the resulting value.

Step 5 Evaluate the requirement and report the resulting value for passed or failed.

© 1SO 2008 — All rights reserved
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Table 20 — Visual artefacts

Attribute

Pass/Fail criteria based on requirements

Measuring

and intended context of use method

Assessment and reporting

Unintended depth

effects

Depending on the type of information shown,
the visual display shall fulfil the following
requirement.

a)

ISO 9241-305
P 19.1

Artificial information

Spectrally extreme colours that produce
unintended depths  (chromostereopsis)

Applicable only in software

applications.

b)

effects shall be avoided.
Reality information

Not applicable.

Table 21 — Legibility and readability

Attributite

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessme
and reporti

t
9

Luminance
contrast

Depending on the type of information shown, the visual display
shall fulfil the following requirements.

a)

Atrtificial information

The visual display shall be suitable for the<lintended
environment. Over all relevant viewing diréctions (see
design viewing direction), the luminance contrast, CR, shall
exceed the minimum luminance contrast of:

CR _LH+LD+LS

ML 4 Lp + Lg

CR i = 2,2 + 4,84 x (1) 0%

L1 = LL + LD + LS
where
Ly, is the display luminance of the high state;

L, risthe display luminance of the low state;

Lg)" is the luminance component reflected from diffuse
illumination;

Lg is the luminance component specularly reflected
from large aperture sources of illumination.

ISO 9241-305
P 18.2
P 18.3

For artificial
information, {
Table 22.

For reality
information, {
Table 23.

20
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Table 21 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting

b) Reality information

The visual display shall be suitable for the intended
environment. Over all relevant viewing directions (see
design viewing direction), the luminance contrast CR shall
exceed a minimum luminance contrast of [30:

Lo+t 1o + [

™ML+ Lp + Lg
CRpyin = 6,7 + 44,89 x (L;) %%

Liy=L +1Lp+Lg

where
Ly, is the display luminance of the high state;
L, s the display luminance of the low state;

Lp is the luminance component reflected fronrdiffuse
illumination;

Lg is the luminance component specularly reflected
from large aperture sources of illumination.

Table 22 — Assessment and reporting forduminance contrast — Artificial informatign

Agcording .
to| Table 21 Assessment and reporting

a) Step1  Measure the display luminhance, L where:

ill,object(mloc-mdir)
— illumination condition: darkroom:;

— object: full-screen, test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test.pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement Jocations: UL, UR, LL, LR and CL (see Figure 2);
— measurement direction: 0 (perpendicular).

Step 2 (-Based on the reflectometer value, Ry, for the diffuse reflection characteristic of the vigual display
and_the) design screen illuminance, Eg, determine the luminance component, Ly, reflected from diffuse
illumination. Report the resulting value.

Step 3 Based on the reflectometer value, Rg gy, for the specular reflection characteristic gf the visual
display and the luminance, Lgeg gy, Of the large aperture source, determine the luminance gomponent,
Lg x> specularly reflected from large aperture sources of illumination. Report the resulting valde.

Step 4 Evaluate the requirements and report the resulting values for passed or failed.

© IS0 2008 — Al rights reserved 21
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Table 23 — Assessment and reporting for luminance contrast — Reality information

According to .
Table 21 Assessment and reporting
b) Step 1 Measure the display luminance, Ly, ;piectmioc-mdiry Where:
— illumination condition: darkroom;
— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R = G =B =0 % and 100 % for multicolour visual displays;
— measurement locations: 1 to 9 (see Figure 3);
— measurement direction: 0 (perpendicular).
Step2 Based on the reflectometer value, Ry, for the diffuse reflection characteristic of-the vispal
display and the design screen illuminance, Eg, determine the luminance component, L, reflected from
diffuse illumination. Report the resulting value.
Step 3  Based on the reflectometer value, Rg gy, for the specular reflection charagteristic of the vispial
display and the luminance, Lgeg ex, Of the large aperture source, determine the ldminance compongnt,
Lg ext» specularly reflected from large aperture sources of illumination. Report the resulting value.
Step4  Evaluate the requirements and report the resulting values for passed or failed.
Table 24 — Legibility and readability
. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Image Depending on the type of information shown, the [ Not Check requirements for unwanfed
polarity visual display shall fulfil the following requirement. |applicable. reflections and character attributes (for
a) Artificial information positive and negative polarity.
If the display provides positive and negative
polarity, it shall meet all requirements of this
compliance route for each image polarity:
b) Reality information
Not applicable.
22 © ISO 2008 — All rights reserved
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Table 24 (continued)

Pass/Fail criteria based on
Attribute requirements
and intended context of use

Measuring

method Assessment and reporting

Character [Depending on the type of|ISO 9241-305 |Measure the character height in millimetres and

height information shown, the visual|P 20.4 calculate the character height in minutes of arc at the

display shall fulfil the following design viewing distance. Report the resulting value for
requirements. passed or failed.

a) Atrtificial information Report the font used as well as NH Height which is the

IIuIIIUUI UI PIAUID LLILJ lIIU IIUI\:’III. UI darl L-‘]accented

1) For Latin-origin characters,

the minimum character upper-case letter H.

height shall be 16’ of arc Evaluate the default mode and report th¢ character
at the design viewing height in mm, character height.,in" minutes| of arc, the
distance. The preferred font used and the character height number VH Height-
character height is 20’ to

22’ of arc.

2) For Japanese characters,
the minimum character
height shall be 20’ of arc
at the design viewing
distance. The preferred
character height is 25’ to
35’ of arc.

3) A default mode shall be
available in which Latin-
origin  characters  are
presented with a character
height of 20’ to 22' of arc
and Japanese characters
with a character height of
25" to 35 of arc at the
design viewing distance.

b) Reality information

Not applicable.

Tekt size [ Depending on the type)of 1ISO 9241-305 | Determine:
copstancy |information shown, the visual P 20.4 o
display shall fuffilithe following (Wt max ~ W mean) Mg mean * 100 %
requirement! (Wrt.mean — W minHe mean x 100 %
q 1 0,
E,max ~ *2E,mean/*1E mean * 00 %
a) Atrtificial information (Hg mean — Hg min) Hg mean * 100 %
The height, H, and width, ¥, of where
a specific character and of a Wymin IS the minimum character wigith
specific character font shall of Latin-origin character M in millimetrgs;

not vary by more than + 3 % of
the character height of that
character set, regardless of
where it is presented on the Wimmean 1S the mean character width

display surface. of Latin-origin character M in millimetres;

W,\,I max 1S the maximum character width
of Latin- -origin character M in millimetrgs;

HE in  is the minimum character height
of Latin-origin character E in millimetres;
Not applicable. Hg xS the maximum character height
of Latin-origin character E in millimetres;

HE hean I8 the mean character height
of Latin-origin character E in millimetres.

b) Reality information

Each term shall be < 3 %. Report the resulting values
for passed or failed.
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Table 24 (continued)

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Character Depending on the type of information shown, the|ISO 9241-305 |Measure and evaluate the
stroke width visual display shall fulfil the following requirement: | P 20.6 character stroke width. Report the

a) Artificial information re_sultlng value for passed or
failed.
For Latin-origin characters, the stroke width
shall be within the range of 10 % to 17 % of
character height.
b) Reality information
Not applicable.
Character Depending on the type of information shown, the [ISO 9241-305 |Measure and (evaluate the
width-to- visual display shall fulfil the following requirement: |P 20.8 character width-te=height rafio.
height ratio| . . Report the _resulting value |for
a) Artificial information passed or fail&d.
1) The character width-to-height ratio shall
be within the range from 0,5:1 to 1:1.
2) A character width-to-height ratio of from
0,7:1 to 0,9:1 is recommended.
b) Reality information
Not applicable.
Character Depending on the type of information shown, the [1S0:9241-305 |Evaluate and report the charagter
format visual display shall fulfil the following requirements. matrix. Report the resulting valyes
a) Artificial information for passed or failed.
1) For Latin-origin characters, the minifmum
character matrix for continuous reading is
7 x 9 (width-to-height).
2) For Latin-origin characters{ the minimum
character matrix fof” ;\numeric and
upper-case-only presentations is 5x7
(width-to-height).
3) For Latin-originscharacters, the character
matrix shall be’ increased upwards by at
least two pixels if diacritics are used.
4) If lower case is used with Latin-origin
characters, the character matrix shall be
increased downwards by at least two
pixels.
5) For Latin-origin characters and for higher
density character matrices, the number of
pixels used for diacritics should follow
convantional daciance far r\rinfed h:vi-_
I g
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Table 24 (continued)

Pass/Fail criteria based on requirements and Measuring

Attribute intended context of use method

Assessment and reporting

6) For Latin-origin characters, a 4 x 5 (width-
to-height) character matrix shall be the
minimum used for subscripts and
superscripts, and for numerators and
denominators of fractions displayed in a
single character position.

7y For tatimorgim—characters, —the—24=<5
matrix may also be used for alphanumeric
information not related to the operator’s
task, such as copyright information.

8) For Japanese characters, a minimum
matrix of 11 x 11 elements is
recommended, whereas a matrix of
15 x 15 elements is preferred.

b) Reality information

Not applicable.

Between-character |Depending on the type of information shown, the|ISO 9241-305 |[Measure and eyaluate the
spgcing visual display shall fulfil the following requirement. P 20.12 between-character spacing.
e . Report the resdlting value
a) Artificial information for passed or failéd.
The minimum between-character spacing shall

be one stroke width or one pixel.
b) Reality information

Not applicable.

Between-word Depending on the type of dpformation shown, the[ISO 9241-305 |[Measure and eyaluate the
spgacing visual display shall fulfil thefollowing requirement. P 20.13 between-word spacing.
a) Artificial information E?%c;rstsézeorrgsitjghg value
The minimum number of pixels between words
shall be .the.number of pixels in the width of an
unaccénted upper-case letter H. The number
of pixels in the width of the letter N shall be

used for proportionally spaced fonts.
b)\ _Reality information

Not applicable.

Between-line Depending on the type of information shown, the[ISO 9241-305 |[Measure and eyaluate the
spgcing visual display shall fulfil the following requirement. P 20.14 between-line spaging. Report
the resulting |value for

a) Atrtificial information passed or failed.

For tasks that require continuous reading of
tU)\t, a III;II;IIIUIII Uf UIT1T pi)\c: D:Id“ IUC UDUU‘ fUI
spacing between lines of text. This area may
not contain parts of characters or diacritics, but
may contain underscores.

b) Reality information

Not applicable.
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Table 25 — Legibility of information coding

Attribute

Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting

Luminance coding

Depending on the type of information shown, the visual [ISO 9241-305 |See Table 26.
display shall fulfil the following requirement. P17.6

a) Atrtificial information

Over all relevant viewing directions (see design
viewing direction), the ratio between area luminances
of adjacent levels of a single area shall exceed 1,5:1

under ambient illumination.

b) Reality information

Not applicable.

Table 26 — Assessment and reporting for luminance coding — Artificial information

According to
Table |25

Assessment and reporting

a)

Step1  Measure the display luminance, L where!

ill,object(mloc-mdir)’

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and50 % grey level for monochrome vispual

displays or full-screen test pattern with combination R=G =B =100 %, 75 % and 50 %
multicolour visual displays;

— measurement location: CL (see Figure 2);
— measurement direction: 0 (perpendicular).

Report the resulting values.

for

Step 2  Based on the reflectometerwvalue, Rp, for the diffuse reflection characteristic of the vispal
display and the design screen.illuminance, Eg, determine the luminance component, Lp, reflected

from diffuse illumination. Report\the resulting value.

Step 3  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of

visual display and the fuminance, Lgeg exy, Of the large aperture source, determine the luminarce

component, Lg gx specularly reflected from large aperture sources of illumination. Report
resulting value.

he

Step4 Detérmine the display luminances under ambient illumination. Determine the rafjos

between adjacent levels and report the resulting values for passed or failed.

26
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Table 27 — Legibility of information coding
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Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Blink coding Depending on the type of information shown, the visual display [ ISO 9241-305 |Applicable only
shall fulfil the following requirement. P 15.5 in software
a) Artificial information applications.
Where blink coding is used solely to attract attention, a
single blink frequency of from 1 Hz to 5 Hz, with a duty cycle
of 50 %, is recommended. Where readability is required
during blinking, a single blink rate of 1/3 Hz to 1 Hz, with a
duty cycle of 70 %, is recommended. It should be possible
to switch off the blinking of the cursor.
b) Reality information
Not applicable.
Cdlour coding Depending on the type of information shown, the visual display |150.9241-305 |See [lable 28.
shall fulfil the following requirement. P\19.4
a) Artificial information
Over all relevant viewing directions (see design Viewing
direction), coded colours shall have a minimumJcolour
difference of AE*, > 20 under ambient illumination.
b) Reality information
Not applicable.

Table 28 — Assessment and reporting:for colour coding — Artificial information

According to

Table 27 Assessment and reporting

a) Step 1
where

Measure the.\tristimulus values, X ;picctmioc-mdir)y

Y.

ill,object(mloc-mdir)’

7

ill,objéct(mloc-mdir)

— illumination ¢ondition: darkroom;

— object=-monochrome visual displays — not applicable; multicolour visual displays — full-screen
test pattern with combinations R, G, B = 100 %, combination R=G=B =75 % and cgmbinations
R,\G/B =50 %;

—£ ~measurement location: CL (see Figure 2);
=~ measurement direction: 0 (perpendicular).
Report the resulting values.

Step2 Based on the design screen illuminance, Eg, determine the (reflectometer) tristimulus
values, X, Yy and Zp, for the component reflected from diffuse illumination of CIE illuminants A and
D65, and the illuminant specified by the supplier. Report the resulting values.

Step3 Based on the luminance of the large aperture source, determine the (reflectometer)
tristimulus values, Xg gy, Ys ext: Zs exr for the component specularly reflected from large aperture
sources of illumination of CIE illuminants A and D65, and the illuminant specified by the supplier.
Report the resulting values.

Step4 Determine the chromaticity coordinates of the colours under ambient illumination of CIE
illuminants A and D65, and the illuminant specified by the supplier. Determine the colour difference
between the colours. Combinations R, G, B = 100 % and combination R=G=B = 75 % shall fulfil the
requirement. Combinations R, G, B = 50 % should fulfil the requirement. Report the resulting values
for passed or failed.
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Table 29 — Legibility of information coding

Where accurate identification of an isolated, multicolour
image (e.g. a single character or a symbol) is required, the
same conditions for display luminance and luminance
contrast shall apply.

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Geometrical Depending on the type of information shown, the visual display | Not applicable. |Applicable only
coding shall fulfil the following requirement. in software
a) Atrtificial information applications.
Geometrical coding is a particular type of graphical coding.
The distinction of different classes of information in a graph
may be facilitated by the use of different geometrical
shapes, such as triangles or circles. These shapes should
be easy to distinguish, which means that their number
should be limited.
b) Reality information
Not applicable.
Table 30 — Legibility of graphics
Attribute Pass/Fail criteria based on requirements Measuring Assessme:l:t
and intended context of use method and reporting
Monochronie and |Depending on the type of information shown, the visual display | See character [Applicable orly
multicolour|object |shall fulfil the following requirements. height, in software
size e p . luminance applications.
a) Artificial information contrast.
1) Critical details such as symbols or text within the icon ISO 9241-305
should have a minimum height of 2Q% of arc. Heights P 20.4
subtending 25’ of arc to 35’ of arc are preferred. '
2) For graphical objects and other-small objects where
legibility is the primary concern, refer to luminance
contrast.
3) For isolated images where accurate colour
identification is required, the image shall subtend 30’ of
arc; 45’ of arc is preferred.
b) Reality information
Not applicable:
Contrast for object| Depending oh-the type of information shown, the visual display | See display Applicable orfly
legibility shall fulfil the following requirement. luminance, in software
nes) g . luminance applications.
a) Atrtificial information contrast.

by—Reatity-infornmation
Not applicable.
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Table 30 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Colour Depending on the type of information shown, the visual display | See character | Applicable only
considerations for |shall fulfil the following requirements. height, colour |in software
graphics coding. applications.

a) Artificial information

| 241-
1)  Where accurate colour identification of characters or PS?Q?1 305

symbols is required, the minimum size of them shall be
at least 20" of arc at the design viewing distance

2) When an application requires the user to discriminate
or identify colours, it shall offer a default set of colours.

3) Colour pairs that are to be discriminated shall have
values of AE,, > 20.

4) Negative polarity: spectrally extreme blue (v' <0,2) on
a dark background shall not be used. Spectrally
extreme red («' > 0,4) shall not be used on a spectrally
extreme blue (v' < 0,2) background.

5) Positive polarity: spectrally extreme blue (v' < 0,2) shall
not be used on a spectrally extreme red (u)>0,4)
background. Spectrally extreme red (u’' >,0,4) shall not
be used on a spectrally extreme/blue (v'<0,2)
background.

b) Reality information

Not applicable.

Balckground and | Depending on the type of informatien’ shown, the visual display [ Not applicable. |Appl{cable only

sufrounding image | shall fulfil the following requirement: in software

effpcts a) Artificial information applications.
To better discriminate and identify colours, systems and
applications shpuld*use an achromatic background behind
chromatic foreground image colours or achromatic
foreground image colours on chromatic backgrounds.

b) Reality'information

Notapplicable.

Number of colours | Depending on the type of information shown, the visual display [ Not applicable. |Appl{cable only
shall fulfil the following requirements. in software
a) Artificial information applications.
1) Simultaneous colour presentation: for accurate
identification, the default colour set(s) for colour coding
should consist of no more than eleven colours for each
set.

2) Visual search for colour images: when a rapid visual
search based on colour discrimination is required, no
more than six colours should be used.

3) Colour interpretation from memory: if the meaning of
each colour of a set of colours is to be recalled from
memory, no more than six colours should be used.

b) Reality information

Not applicable.
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Table 31 — Fidelity

Over all relevant viewing directions (see design viewing

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Colour gamut and | Depending on the type of information shown, the visual display | ISO 9241-305 | For artificial

reference white shall fulfil the following requirements. P 19.5 information, see

a) Atrtificial information P19.7 Table 32.

For reality
1) Colour gamut information, see

Table 33.

2)

3)

directorn), e crromdtcity diagrdii darea uriaer ambient
illumination shall exceed a minimum of 5 % of the total
area of the CIE 1976 UCS chromaticity diagram,
centred about the chromaticity of the reference white.

Reference white

A reference white shall be displayable on the visual
display with a maximum deviation of the correlated
colour temperature of +500 K. Preferred correlated
colour temperatures are e.g. 5000K, 5500K,
6 500 K, 7 500 K and/or 9 300 K.

The reference white shall be adjustable by the user.

b) Reality information

1)

2)

3)

Colour gamut

Over all relevant viewing directions (see design viewing
direction), the chromaticity diagram area under ambient
illumination should be optimal to moreg\than 90 % of the
population and shall be optimal to_more than 75 % of
the population (see Figure 4) 371,44},

NOTE Using colour points deviating from the EBU or
those of IEC 61966-2-1, sRGB ©onITU-R BT. 709 colour points
and their tolerances implies_that’colour mapping is applied.

Reference white

A reference white in accordance with the regional
regulations as-defined by the ITU shall be displayable
on the visual )display with a maximum deviation of the
correlated_colour temperature of + 300 K.

NOTE Typical correlated
6 500K, 6 774 K or 9 300 K.

colour temperatures are

Skin tones

Objects or scenes taken from reality (especially skin
tones) shall have accurate colour rendering when
visualized on a display [34l. Under darkroom conditions
at the design viewing direction, the skin tone should
have chromaticity coordinates »' = 0,222 1, v' = 0,488 4
and shall be within a circle of radius 0,01 from this

point with a Iluminance of Y=0,4404+10 %,
normalized to a unit value of white. Over all relevant
viewing directions (see design viewing direction), the
skin tone under ambient illumination shall not exceed
the maximum chromaticity uniformity difference of

Au',v' =[(0,222 1 — w')* + (0,488 1 —v')*]”® = 0,02

30

© 1SO 2008 — All rights reserved



https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

’

v A
0,7

0,6

_
]
5
q-
/

0,5

W

A T/
T\
o \\\//

Key

acceptable, 50 %
acceptable, 75 %
optimal

Figure 4 — Optimal and acceptable chromaticity ranges — CRT displays
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Table 32 — Assessment and reporting for colour gamut and reference white — Artificial information

According .
to Table 31 Assessment and reporting

a) 1) Step 1 Measure the tristimulus values, Xill,object(mloc—mdir)’ Yill,object(mloc—mdir)’ Zill,object(mloc—mdir)’
where:
— illumination condition: darkroom;
— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen

test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;

— measurement location: CL (see Figure 2);
— measurement direction: 0 (perpendicular).
Report the resulting values. Determine the chromaticity coordinates of the primaries and.the colpur
gamut under darkroom conditions. Report the resulting values and show the) ‘chromatigity
coordinates of the primaries in the CIE 1976 UCS diagram.
Step2 Based on the design screen illuminance, Eg, determine the (reflectometer) tristimujus
values, Xp, Yp and Zp, for the component reflected from diffuse illumination_of'CIE illuminants A gnd
D65, and the illuminant specified by the supplier. Report the resulting values.
Step3 Based on the luminance of the large aperture source,\determine the (reflectomefer)
tristimulus values, Xg gy, Y5 ext) Zs ext for the component specularly reflected from large apertpire
sources of illumination of CIE illuminants A and D65, and the-illuminant specified by the supplier.
Report the resulting values.
Step 4  Determine the chromaticity coordinates of theprimaries under ambient illumination of CIE
illuminants A and D65, and the illuminant specified by.the supplier. Report the resulting values gnd
show the chromaticity coordinates of the primarigs in the CIE 1976 UCS diagram. Calculate the
colour gamut. Report the resulting value for passed or failed.

a)2 Step 1 Measure the chromaticity coordinates, u',v'yy ;piectmioc-mdir) Where:
— illumination condition: darkroom;
— object: full-screen test pattern.at 100 % grey level for monochrome visual displays or full-scrgen

test pattern with combination\R'= G = B = 100 % for multicolour visual displays;

— measurement location:. CL="(see Figure 2);
— measurement direction: 0 (perpendicular);
Step2 Report the resulting values and show the chromaticity coordinates of the primary
(primaries) in the"CIE 1976 UCS diagram and determine the colour temperature. Report the resultjng
value for passedor failed.

a)3 Report whether the reference white is adjustable by the user.
Report’the possible settings.
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Table 33 — Assessment and reporting for colour gamut and reference white — Reality information

According .
to Table 31 Assessment and reporting
b) 1) Step 1 Measure the tristimulus values, Xill,object(mloc—mdir)’ Yill,object(mloc—mdir)’ Zill,object(mloc—mdir)’
where:
— illumination condition: darkroom;
— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;
— measurement location: 5 (see Figure 3);
— measurement direction: 0 (perpendicular).
Report the resulting values. Determine the chromaticity coordinates of the primariés and the colour
gamut under darkroom conditions. Report the resulting values and (Show the ¢hromaticity
coordinates of the primaries in the CIE 1976 UCS diagram.
Step2 Based on the design screen illuminance, Eg, determine, the (reflectometer) tristimulus
values, Xp, Yp and Zp, for the component reflected from diffuse illumination of CIE illuminants A and
D65, and the illuminant specified by the supplier. Report the resulting values.
Step 3 Based on the luminance of the large aperture\Source, determine the (reflectometer)
tristimulus values, Xg gy, Ys exts Zs xt for the component specularly reflected from large aperture
sources of illumination of CIE illuminants A and D65%;,and the illuminant specified by the supplier.
Report the resulting values.
Step4  Determine the chromaticity coordinates of the primaries under ambient illumingtion of CIE
illuminants A and D65, and the illuminant specified by the supplier. Report the resultingIvaIues and
show the chromaticity coordinates of the-primaries in the CIE 1976 UCS diagram. Calculate the
colour gamut. Report the colour gamut @hd whether the reproduction of natural colours i optimal to
more than 90 %, acceptable to 75 % or acceptable to 50 % of the population (see also Annex B for
the boundaries).
b) 2) Step 1 Measure the chromaticity coordinates, u',v'yy ;pject(mioc-mdir)y: Where:
— illumination condition: darkroom;
— object: full-screen test pattern at 100 % grey level for monochrome visual displays of full-screen
test pattern with combination R = G = B = 100 % for multicolour visual displays;
— measurement location: 5 (see Figure 3);
— measurement direction: 0 (perpendicular).
Step,2\./Report the resulting values and show the chromaticity coordinates of the primary
(primaries) in the CIE 1976 UCS diagram and determine the colour temperature. Report the resulting
value for passed or failed.
b) 3) S,te/p 1 Measure the display luminance, Ly ,piectimioc-mdiry @Nd chromaticity doordinates,
u' Vi object(mloc-mdiry: Where:
— illumination condition: darkroom;
— object: monochrome visual displays — not applicable; multicolour visual displays — full screen
drive of the visual diqplay with a determined Qignnl in_ accordance with the rnginnnl regu|ations

as defined by the ITU;
— measurement location: 5 (see Figure 3);
— measurement direction: 0 (perpendicular).

Step2  Report the resulting values for passed or failed and show the chromaticity coordinates of
the skin tone in the CIE 1976 UCS diagram.
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Table 33 (continued)

According to

Assessment and reporting

Table 31
b) 3) Step 3 Measure the tristimulus values, Xill,object(mloc—mdir)’ Yill,object(mloc—mdir)’ Zill,object(mloc—mdir)’
where:

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full screen
drive of the visual display with a determined signal in accordance with the regional regulations
as defined hy the 1TU:

— measurement location: 5 (see Figure 3);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step4 Determine the chromaticity coordinates of the skin tone under ambient.jlfumination of CIE

illuminants A and D65, and the illuminant specified by the supplier. Report the resulting values gnd

show the chromaticity coordinates of the skin tone in the CIE 1976 UCS diagram.
Table 34 — Fidelity
. Pass/Fail criteria based on requirements Measuring .
Att"the and intended context of use method Assessment and reporting

Electro-optical
transfer function
(EOTF) andl grey
scale

Depending on the type of information shown, [ISO 9241-305

the visual display shall fulfil the following|P 14.1

requirements. Pd4.2

P17.5

P 19.2

1)  Over all relevant viewing directions|P 19.3
(see design viewing direction), the
EOTF and its first derivative-for each
of the three primary colours shall be
ascending in a monetonous way.

a) Artificial information

2) Over all relevant viewing directions
(see design «viewing direction), the
chromaticity ) uniformity difference,
Au'V', between grey levels shall not
exceed 0;02.

b) Realityinformation

1)\ Over all relevant viewing directions
(see design viewing direction), the
EOTF and its first derivative for each
of the three primary colours shall
ascend in a monotonous way and the
gamma value shall be in accordance
with the intended specification with a

For artificial information, see
Table 35.

For reality information, see
Table 36.

NOTE The chromatic fidelit
a visual display is evaluated on
basis of additive colour mixing of
three primaries. In order to reduce
number of measurements required
assessment and reporting, the EQ
is not measured for each prim
colour individually, but only

achromatic states are evaluated. T
serves as a compact but signifig
measure for characterization of
chromatic fidelity of the visual displ

of
the
the
the
for
TF
ary
the
his
ant
the

ay.

maximum deviation of + 0,2.

2) Over all relevant viewing directions
(see design viewing direction), the
chromaticity uniformity difference,
Au'V', between grey levels shall not
exceed 0,02.
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Table 35 — Assessment and reporting for electro-optical transfer functions and grey scale —
Artificial information

According to .
Table 34 Assessment and reporting

a)1) Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)

— illumination condition: darkroom;

— object: full-screen test pattern of different grey levels (R=G=B) between 0 % and 100 %
(equidistantly spaced in 2,5 % steps) for monochrome or multicolour visual displays;

— measurement location: CL ( see Figure 2);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step2 Determine the monotonicities. Report the resulting value for passed-or failed.

a) 2) Step 1  Measure the chromaticity coordinates, u’,v' where

ill,object(mloc-mdir):
— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50-%-grey level for monochifome visual
displays or full-screen test pattern with combination R=G=B = 100 %, 75 %, 50 % apd 25 % for
multicolour visual displays;

— measurement location: CL (see Figure 2);
— measurement direction: 0 (perpendicular),
Report the resulting values.

Step2  Calculate the chromaticity uniformity differences. Report the resulting value fof passed or
failed.

Table 36 — Assessment and reporting for electro-optical transfer functions and grey scale —
Reality information

According .
to Table 34 Assessment and reporting
b) 1) Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)

— illumination condition: darkroom;

— _Object: full-screen test pattern of different grey levels (R=G=B) between 0% pnd 100 %
(equidistantly spaced in 2,5 % steps) for monochrome or multicolour visual displays;

~<~ measurement location: 5 (see Figure 3);
— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2 Determine the monotonicities and the gamma values. Report the resultinglg value for
passed or failed.

NOTE The gamma values are determined in accordance with Reference [36].
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Table 36 (continued)

According .
to Table 34 Assessment and reporting
b) 2) Step 1 Measure the chromaticity coordinates, u',v'yy spiectmioc-mdir)y Where

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visual
displays or full-screen test pattern with combination R =G =B =100 %, 75 %, 50 % and 25 %
for multicolour visual displays;

— measurement location: 5 (see Figure 3);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step2  Calculate the chromaticity uniformity differences. Report the resulting value-for passed or
failed.

Table 37 — Fidelity

Pass/Fail criteria based on Measuring
Attribyte requirements and intended Assessment and reporting
method
context of use
Rendering pf The visual display shall have|ISO 9241-305 |Not applicable.
moving imgges sufflt':lent. temporal .fldellty to show Bisplay a wheel on the screen. The whiel
moving images without any blur, - : o
smear or other noticeable artefacts. and the spokes shall be displayed with g %
to 100 % grey level on a background| of
50 % grey level for monochrome vispal
displays, or combination R=G=B =0 %| to
combinaton R=G=B=100% on | a
background with combinatjon
R=G=B =50% for multicolour vispal
displays. The lateral velocity, v,, in the
horizontal direction as well as the rotatjng
velocity, o, shall be adjustable. Allow the
wheel to continuously move and rotgte.
Observe the visual display for any blur,
smear or other noticeable artefacts. Report
the resulting value for passed or failed.
Colour The level of\misconvergence at any|ISO 9241-305 |Measure the misconvergence and report the
misconverdence |location .on_the visual display shall|M 21.8 resulting value for passed or failed.
not beygreater than 3,4’ of arc and
preferably should be less than 2,3’ of
afc'at the design viewing distance.
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Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment and reporting

Image
formation
time

Depending on the image type, the image
formation time (IFT) shall fulfil the following
requirements.

a) Stillimages

Not applicable.

ISO 9241-305
P 15.2
P 15.2A

Not applicable.

by—Quasi=staticimages
IFT > 200 ms

Noticeable loss of contrast observed
during key entry, scrolling,
animation, and blink coding. Pointing
devices with rapid cursor positioning
can be wused only with special
techniques.

55ms < IFT < 200 ms

Applications using scrolling,
animation and pointing devices lose
detectable contrast. Blink coding
from 0,33 Hz to 5 Hz is operable.

10 ms <IFT <55 ms

Contrast is stable for most
applications. Motion artefacts can be
distracting.

c) Moving images

IFT <10 ms

However, for displays-'that keep
displaying each part’ of the image
over a large part of the frame
period, the.duration of the frame
period is also’/a limiting factor. If the
IFT or_frame period duration is too
long.while the display produces the
image during a large part of the
frame period, then blurred or jerky
images result, and contrast may be
reduced.

Spgtial
regolution.

a)/ Resolution of the visual display should
enable a satisfying reproduction of the
original image. The minimum resolution
of the display should be (horizontal x

Intended
context of
use/supplier
specification

Report the resolution of the visual display.

Use the dot pitch as a basis for epaluation of

the spatial resolution, «, expressed in
minutes—of—arc—Calculate—and report the

vertical):
VGA: > 640 x 480

PAL: 768 x 576
NTSC: 720 x 480

b) The visual display should have a spatial
resolution of less than 1’ of arc at the
design viewing distance.

ISO 9241-305
P 20.10

resulting value:

a =60 x 2 x arctan (blledesign,view)
where
b is the dot pitch, in millimetres;

is the design viewing distance,

Ddesign,view . o
in millimetres.
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Table 37 (continued)

Pass/Fail criteria based on Measuring
Attribute requirements and intended method Assessment and reporting
context of use

Raster modulation | For visual displays having a pixel [ISO 9241-305 |Measure the luminance modulation and
density of less than 30 pixels per|P 21.9 report the resulting value for passed or
degree at the design viewing failed.

distance, the luminance modulation
in the direction perpendicular to
adjacent raster lines shall not exceed
C,, = 0,4 for monochrome displays or
C,,=0,7 for multicolour displays
when all pixels are in their high state.

Fill factor a) For a visual display having a|Supplier Not applicable.
pixel density of less than|specification
30 pixels per degree at the

design viewing distance, the fill :\7(2)191231'305
factor shall exceed 0,3. ’
b) The supplier shall submit the
sub-pixel drawing or specify the
fill factor.
Pixel densify The supplier shall specify the pixel | Supplier Repofiithe resulting value.
density. specification

5.2 Emissive flat-panel LCD for indoor use — Displaydaboratory method

5.2.1 Intended context of use

The attribdtes of user, environment, tasks and usecof emissive flat-panel LCD (liquid crystal displays) @re
summarizgd in Table 38. Attributes are derived. from analysis of the intended context of use and are|an
essential prerequisite for the compliance asséssment. Therefore, context elements different from thpse
described in this method could influence the Pass/Fail criteria.

The supplier shall specify the intended-context of use as well as the value or value range of an attribute. The
values spegified shall match the intended context of use. The intended context of use is part of the compliapce
report.

NOTE Flat-panel LCD are,considered in this compliance route for typical visual display tasks for indoor use.
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Table 38 — Intended context of use — Emissive flat-panel LCD

Element

Attribute

Quantification

User

Vision

User with normal or corrected to normal vision of any age, 7 years or older
(any literate user).

Environment

Design screen
illuminance, Eqg

At indoor locations (see References [5], [9], [19], [25]):

up to 200 Ix, e.g. (mostly) general building areas;

up to 300 Ix, e.g. (mostly) general machine work, rough assembly work,
(general) museum;

vertical 250 Ix, + 250 Ix x cos(e) in offices, where « is the scregn tilt angle;

up to 500Ix, e.g. medium assembly and decorative wqd
inspection, counters, libraries, (mostly) educational areas’ cont

rk, simple
ol rooms;

up to 750 Ix, e.g. fine work, technical drawing;

up to 1000 Ix, e.g. precision work, quality,_centrol, inspectign, medical

examination and treatment;
up to 1 500 Ix, e.g. high precision work;
> 1500 Ix, e.g. special workplaces.in'the medical area;

controlled and/or adjustable illuminance, e.g. projection rooms, film and
video studios and radiof stations, theatres, concert hglls, X-ray
departments.

as well as
b 80°, if not

The supplier shall specifysthe maximum design screen illuminance
the intended environment. The screen tilt angle is considered to b
otherwise specified.by the supplier.

Typical components of the
illumination: large aperture
source (15°) and small
aperture source (1°)
illumination

At indoor locatigns 13} [19]:
—  Lpgpgxr = 500 cd/m?, Lgee gy = not applicable
Lgerext = 300 cd/im?, Lgee gy = not applicable

Lrer ext = 200 cd/m2, Lrer,smL = 2 000 cd/m?
(suitable for general office use)

Lgr ext = 125 cdim?, Lee gy = 200 cd/m?
(requires a specially controlled luminous environment)

where
Lrerext is the luminance of the large aperture source (15°);
Lrer smL is the luminance of the small aperture source (1°).

The supplier shall specify the luminance of the large and small apefture source
of the illumination.

lluminant

For this compliance route, CIE illuminants A, D65, F11 and F12 are
considered ['l. The supplier may specify the intended illuminant.

NOTE 1 All these illuminants exist at every illuminance level of indoofs use. Often

N combinations. It is assumed that by veritying that the visual display complies in each
of the illuminants, the visual display will also comply with any combination of illuminants.

NOTE 2 The compliance assessment need only be performed once, with a
spectrally broad-band laboratory illumination. The compliance calculations are then
made using spectral calculations and repeated for each of the specified illumination
levels and illuminants.

Ambient temperature

For this compliance route, an ambient temperature of approximately
15 °C to 35 °C is considered, if not otherwise specified by the supplier.
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Table 38 (continued)

Element Attribute Quantification

Task Content and For this compliance route the following two contexts for perception of information are
perception considered, if not otherwise specified by the supplier [381:

a) Artificial information
Visualization of objects and scenes that do not have originals in our world — text (i.e.
alphanumeric characters), graphical signs, symbols, etc. — in monochrome (including
achromatic) and/or multicolour (including full-colour) presentation.
B) Reality information
Imaging of objects and scenes that do have existing originals in our world — e-g. facgs,
people, landscapes, etc. — in monochrome (including achromatic) or multicolpur
(including full-colour) presentation.
The supplier shall specify whether the visual display is designed predominantly for artifigial
information or reality information.
If both types of information are used in a work environment, Pass/Fail(Criteria for both typeg of
information are applied.
Amount of Preferred screen size for sufficient amount of information with~appropriate object size gnd
irllformation resolution.
Ilnage type For this compliance route, still, quasi-static or moving images are considered, if not otherwjse
specified by the supplier.

Task Design viewing | The supplier shall specify the design viewing, distance depending on the predomingnt
distance, information. If both types of information are used*in a work environment, the design view|ng
D yesign.view distance for artificial information is selected.

a) Artificial information
The typical design viewing distance is calculated on optimum position for the mpst
important visual display that-is ‘within £15° in the vertical and horizontal directions frpm
the line-of-sight [11],
If inew > Hview:
Ddesign,view = inew/2 % tan(15°) = inewjo’s36
If Hview 3 inew:
Ddesign,view = Hview/2 X tan(15°) = Hviewlo’536
whére
Hjiow is the height of the active display area;
Wiew is the width of the active display area.
b) Reality information
Depending on the aspect ratio of the active display area, the typical design viewjng
distance, Dyegign view: IS as follows.
— For nepcmf ratio 4:3 (frnm ITU-R BT F\ﬂn)'
If Hview < 1’53 m: Ddesign,view =1m+4x Hview
If Hview > 1’53 m: Ddesign,view = 4’7 x Hview
— For aspect ratio 16:9 (from ITU-R BT.710):
Ddesign,view =3x Hview
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Table 38 (continued)

Element Attribute Quantification

Design viewing direction Within a specific range of angles from the normal.

(o Pp)- The supplier shall specify the design viewing direction.

If the visual display is designed for reality information predominantly,
perpendicular viewing direction is assumed, if not otherwise specified
by the supplier. Therefore the default design viewing direction (6, @p)
is (0°, -).

Design viewing direction range | The supplier shall specify the design viewing direction rangg according
(angle of inclination and |to one of the cases presented in Table 39, a) to e).

azimuth)
Eye and head position From fixed to moving.
Number of users Typically single or multiple.
Uspge Display handling For this compliance route stationary display handling is considered, if

not otherwise specified by the suppli€f:

Table 39 — Design viewing direction-range

Design viewing direction range (angle of.inclination and azimuth)

2

Restriction of the viewing cone with special treatments on the,surface of the visual display for privacy gpplications,
e.g. at a cash dispenser or in crowded environments. See Figure 5.

The supplier shallspecify the maximum inclination angle range 6, The azimuth angle @is 0° to 360°.

ange”

NQTE Autypical maximum inclination angle range is about 10° to 20°.

Figure 5 — Restricted viewing cone — Emissive flat-panel LCD
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Table 39 (continued)

Design viewing direction range (angle of inclination and azimuth)

The maxim

2

range

where

D

b) Viewing cone with a single visual display. See Figure 6.

is:

Lim inclination angle range, 6, |

=2x arCt""n(Dac:tivte/2 % Ddesign,view)

is the diagonal of the active display area;

activi
Ddesi:,l’view is the design viewing distance.

The design|inclination angle is within:
0° < G <40° = B0 /2.
The azimuth angle @is 0° to 360°.
NOTE This definition corresponds to viewing direction rangeclass, Class I, see Reference [19].
Figure 6 — Viewing cone with'single visual display — Emissive flat-panel LCD
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Table 39 (continued)

Design viewing direction range (angle of inclination and azimuth)

c)

Viewing cone with one or two visual displays and moving head position. See Figure 7.

Th

wh

Th

Th

NG

ere
D,
D,

TE

®=2 x arctan(D

e maximum inclination angle rangé,, 6, is:

e =2x ©=80°

e maximum inclination angle, 6, is:

active/Ddesign,view)

active is the diagonal of the active-display area;

designview 1S the design viewing distance.

ange,max

range,max

e azimuth angle, @, is 0°t0,360°.

This definition,corresponds to viewing direction range class, Class

I, see Reference [19].

viewing

Figure“Z = Viewing cone with one or two visual displays and moving head position
Emissive flat-panel LCD
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Table 39 (continued)

Design viewing direction range (angle of inclination and azimuth)

Depending
azimuth an

NOTE 1

NOTE 2
the inclinatid
example, a
inclination a

d) Viewing cone with multiple visual displays and moving head position. See Figure 8.

inclination fingle range, 6,

on the application, the inclination angle, ® may exceed 40° outside a viewing cone with a maxim

of 80°. The supplier shall specify the maximum' inclination angle range, 6, T

ange,max’ ange*

hle, @, is 0° to 360°.

This definition corresponds to the viewing direction range class, Class I, see Reference [19].

viewing

For single-viewer legibility, a value of @range greater than 80° will not add value. For all displays and printed material,
n angle increases, the characters appear ‘geometrically shorter. At 40°, a character appears about 25 % shorter.
6’ character, viewed at an inclination angle of 40°, is shortened to only 12'. It is unnecessary to require isotropy for lar

im
he

as
For
ger

hgles since even printed matter suffers from more severe off-angle viewing. Independence of parameters with viewing

direction oufside this 80° viewing cone may be useful when multiple viewers use a single display and character distortion is ngt a
problem.
Figure 8 — Viewing cone with multiple visual displays and moving head position —
Emissive flat-panel LCD
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Table 39 (continued)

Design viewing direction range (angle of inclination and azimuth)

e)

Viewing cone with visual displays, predominantly reality information. See Figure 9.

Fo|
by

I this compliance route, a maximum inclination angle range of 6, = 80° is considered, if not otherwi

ange,max
the supplier. Therefore, the maximum angle of inclination, @, i$.40°. The azimuth angle, @, is 0° to 360°.

Figure 9 — Viewing cone with visual displays — Emissive flat-panel LCD —
Reality information predominant

te specified
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5.2.2 Information about the technology

The basic physical attributes of emissive flat-panel LCD technology are given in Table 40. The supplier shall
submit a detailed technical specification — rated voltage, rated frequency, rated current, rated power
consumption, LCD, LCD panel specification, horizontal/vertical pixel size, original resolution, sub-pixel drawing,
anti-reflection treatment, pixel fault declaration, LCD mode, LCD effect, vertical frequency bandwidth,
horizontal frequency bandwidth, max. video bandwidth, video/computer compatibilities, prepared gamma

value, factory setting of “brightness”, “contrast”, “colour” control, reference colour gamut, e.g. as defined by
the ITU, etc.
Table 40 — Basic pﬁyswal attributes of emissive flat-panel LCD
Basic physical attributes Description

Optical mode of operation Emissive

Mode of observation Direct view

Diagonal of the active display area Depending on application

Resolution (addressable pixels) Depending on application

Format Landscape and/or portrait

5.2.3 Compliance assessment
The compllance assessment for emissive flat-panel LCD shall be-made in accordance with Tables 41 to 91

Where nedessary, the assessment and reporting contains_evaluation steps. These serve as a guide throligh
the complgx assessment and give an overview of the assessment and its intent. Owing to individual physjcal
attributes ¢f the technology in relation to the attributes to be assessed, some basic parameters such|as
illumination condition, object (test pattern), measurement location and measurement direction are described in
short form|as well. The procedure also specifies the corresponding free parameters of the measuring method
of ISO 9142-305.
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Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Design viewing Depending on the type of information shown, the visual display | Supplier Use supplier-
distance shall fulfil the following requirement: specification, specified value
a) Artificial information intended or vglue
context of use |obtained from
The typical design viewing distance is calculated on intended
optimum position for the most important visual display that is context of use.
within + 15° in the vertical and horizontal directions from the Report the

line-of-sight.
If inew > Hview:

W2 x tan(15°) = /0,536

Ddesign,view =

IfH,., > W,

view view-
Ddesign,view = Hview/2 X tan(15°) = Hviewlo’536
where

H

view

W,

view

b) Reality information

is the height of the active display area;

is the width of the active display area,

Depending on the aspect ratio of the active ‘display area the
typical design viewing distance, D yegign view: s as follows.

— For aspect ratio 4:3 (from ITU-R BI.500):

If H e, < 1,93 m:

Ddesign,view =1 mEdx Hview
If H g, > 1,53 m:

Ddesign,view N 4'7 X Hview

— For aspect tatio 16:9 (from ITU-R BT.710):
=3 xH,

Ddesign,view view

resulting value.

where H, . Is.the height of the active display area.
Dgsign viewing The visual display shall conform to all optical requirements over a | Intended See [Table 42.
dirpction relevant tange of viewing directions. context of use,
ISO 9241-305
The’/design viewing direction, (6, @p), as well as the design P 14.1
viewing direction range shall be specified. P 14:2
47
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Table 42 — Assessment and reporting for design viewing direction

According to
Table 41

Assessment and reporting

Step 1

L where

ill,object(mloc-mdir)’

illumination condition: darkroom;

object: full-screen test pattern with maximum grey level for monochrome visual displays
combination R=G=B = 100 % for multicolour visual displays;

measurementlocation-—centre of screen-
T

Examine isotropy of the visual display and report the result. Measure the display luminance,

or

measurement direction: perpendicular and at @=40° for all azimuth angles, @, 0° to 3607
required).

Report the resulting values.

Determine and report the minimum ratio of the luminance, Ly, at @=40° for all azimuth angles,
0° to 360° (if required) to the luminance, L, perpendicular to the screen:

— if L@/Ll < 0,8, the visual display has optically anisotropic behaviour;
— if Lg/L, > 0,8, the visual display has optically isotropic behaviour.

Report the result for isotropy.

For isotropic visual displays, follow step 2 (only lateral optical measurements are perform
For anisotropic visual displays, follow step 3 (lateral andirectional optical measurements
performed).

Step 2  (For isotropic visual displays)

a) Determine the design viewing direction (6, @g). Use a design viewing direction (65, @p)

(0°, ), which is the perpendicular viewing direction. Report the resulting value.

b) Determine the design viewing direction range: Use the design viewing direction range as specif
by the supplier. Or use the value obtained from the intended context of use. Report the resulf]

value.

Determine the measurement loeations: carry out optical measurements at measurement locatig
1to 9 as shown in Figure40:Throughout the measurements, align the measuring instrum
perpendicular to the screen;-uhless otherwise stated.

c)

(if

,

d).
re

ns
ent

Figure 10 — Measurement locations on isotropic emissive flat-panel LCD
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Table 42 (continued)

According
to Table 41

Assessment and reporting

Step 3  (For anisotropic visual displays)

a)

Determine the design viewing direction, (6, @p): Use the design viewing direction obtained
from the intended context of use or specified by the supplier. Alternatively, evaluate the
luminance profile in a scan for vertical and, if necessary, for horizontal direction in gradations of

o H H .
1° by measurement of display luminance Ly object(mioc-mdir) where:

Humination-condition:darkroom:
T

b)

If the visual display is predominantly designed for artificial information, follow| step 4 a),
below. If the visual display is designed forreality information predominantly, follow step 4 b),
below.

Step 4

a)

— object: full-screen test pattern with maximum grey level for monochrome visual|displays or

— measurement location: centre of screen;

combination R=G=B = 100 % for multicolour visual displays;

— measurement direction: vertical direction (@ = 0° to 20° in steps of 17 for the aziuth angles
@=90° and 180°) and horizontal direction (®= 0°to 20° in, _steps of 1° for the azimuth
angles @ =0° and 270°).

Report the resulting values. Determine the direction, (®, @) \of the maximum luminance, which
is the design viewing direction (&, @,). Report the resulting value.

Determine the design viewing direction range: Use ‘the design viewing direction range as
specified by the supplier. Or use the value obtained from intended context of use.|Report the
resulting value.

Determine the measurement ogations (predominantly artificial information).

Normal photometric practice is to use a target that is at least 60 % larger than thg luminance
meter image to guarantee that edge effects are eliminated. When possible, 85 %|or more is
preferred. With noted exceptions, all measurements shall be made with 1° targets imfaged in the
luminance meterfocused in the centre of the target (see ISO 9241-305).

Depending en the diagonal of the active display area, choose three final measuremeht locations
from an_ddd ‘number of initial locations. The number of initial locations is from|5 up to a
maximum_/of 11. The initial locations should not overlap. Display the initial logations with
maximum grey level for monochrome visual displays or combination R=G=B 5100 % for
multicolour visual displays. The locations are screened for their darkroom area luminance under
the perpendicular measurement direction. Select the site that has the lowest measured
luminance (called LL for “low location”) and the site that has the highest measured luminance
(called HL for “high location”). The centre site (called CL for “centre location”] is always
selected.

If there are locations on the screen outside the assessed initial locations that in typidal ambient-
lighting user conditions are visibly worse than the LL or HL, then the measurements shall be
performed in those locations in addition to the LL and HL. The judgement of “visibly yworse” shall
be made in darkroom conditions and by a trained person.

NOTE 1  The “visibly worse” definition is not unambiguous. The aim is to find the locations that are visible
by an average user in ambient lighting. When the judgement is made in darkroom conditions and by a
trained person, the detection threshold is significantly lower than for the average user. Therefore the risk
that an average user would detect a worst location that the test laboratory did not detect can be neglected.

NOTE 2  Most flat panels that currently meet the conditions of this part of ISO 9241 do not have such
“visibly worse” locations.

NOTE 3  With an automatic test device, the visibly worst location can be found, for example, by scanning
the whole screen in steps of 1° (subtended angle).

Carry out optical measurements at the measurement locations HL, LL and CL. An example is
shown in Figure 11.
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Table 42 (continued)

According

to Table 41 Assessment and reporting

Example:
11 =LL
11 22 =CL 13
33 =HL

22

31 33

Figure 11 — Initial locations on anisotropic emissive flat-panel LCD with example
of measurement locations — Artificial information predominant

b) Determine the measurement locations (predorrihantly reality information).
Carry out optical measurements at the measurement locations 1 to 9 as shown in Figure 12.

NOTE4 To reduce the number of méasurements, it is possible to choose three final measurement
locations from the nine measurement Jocations by following the procedure given in step 4 a).

If the visual display is designed predominantly for artificial information, follow step 4|c),
below. If the visual display is:designed predominantly for reality information, follow step 4(d),
below.

X
@ ® 2 93
AN e
. e
N e
N S —
AN e
NS
® 4 5 ®6
VRS
e AN
e AN
_/ AN
e N
&7 ®38 LK
~ N

Figure 12 — Measurement locations on anisotropic emissive flat-panel LCD —
Reality information predominant
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Table 42 (continued)

According

to Table 41 Assessment and reporting

c) Determine the measurement directions (predominantly artificial information).
Eight measurement directions are defined as follows:
— measurement direction 0: ®= 0°, @ = not applicable (perpendicular);

— measurement direction 1: #=0,5 x ©, D=y + 2 x g,

range’
measurementdirection2:- @ =06 + 05 v« O D=ch -+ h -
D 7 range’ D o
— measurement direction 3: @= 0,5 x G346 — Gp, = P - 180°;
— measurement direction 4: @= 6 + 0,5 x O 546, P = Pp;
— measurement direction 5: @= 6 + 0,5 x O 546, P = Py — D;

— measurement direction 6: ®=0,5 x @range,

D= By -2 x D
— measurement direction 7: ©= @, @ = & (design viewing-direction);
where

D =90° - 0,5 x arctan(W, ;o /H,iew)> When W, o/ H,

@ =72°, when W ;o /H ey, < 0,727;

>0,727;

iew

where
Hjiow is the height of the active display area;
W iew is the width of the-active display area.

d) Determine the measurement directions (predominantly reality information).

Nine measurements directions’are defined as follows:

— measurement direction A: ®=0,5 x @range, @=0°%

— measurement diréction B: ©@= 0,5 x 6,n5e, P = arctan(H, e,/ W,iey);

— measurement,direction C: ®=0,5 x @range, @ =90°%

— measurement direction D: @= 0,5 x G540, @ = 90° + arctan(W,iq,/Hiey);
— measurement direction E: ©@=0,5 x 6,46, @ =180

—measurement direction F: ©= 0,5 x &40, @ = 180° + arctan(H e,/ W,iey);
—/ measurement direction G: ®=0,5 x O @=270°%

range’

— measurement direction H: = 0,5 x & ,qc.

@ = 270° + arctan(W, o,/ Hyiow);

— measurement direction I: @= 6, =0°, &= &y =not applicable (perpendicular, design
viewing direction);

where
H o is the height of the active display area;
Wiew is the width of the active display area.
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Table 43 — Viewing conditions

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment
and reporting

Gaze and head tilt

angles

The workplace and the visual display should permit the user to
view the screen with a gaze angle from 0° to 40° and a head tilt
angle from 0° to 25°.

Not applicable.

Not applicable.

Virtual images

Not applicable.

Not applicable.

Not applicable.

Iable 44 — Luminance

Attribute Pass/Fail criteria based on requirements Measuring Assessme:l:t
and intended context of use method and reporting
llluminance The supplier shall specify the maximum design screen|Supplier Use supplier-
illuminance, Eg, as well as the illuminant. specification, specified valje
intended or value
context pf use. |obtained from
intended
context of use.
Report the

resulting value.

Display lumjinance

Depending on the type of information shown, the visual display
shall fulfil the following requirements.

a) Artificial information

1)  Under darkroom conditions, the visual>display shall
have a minimum display luminance of:20'cd/m? over all
relevant viewing directions (see\, design viewing
direction) 9],

2) Under darkroom conditions;~the visual display should
have a minimum displayluminance of 150 cd/m? over
all relevant viewing:.directions (see design viewing
direction and 1SO 9241-303).

b) Reality information

1) Under darkroom conditions, the visual display shall
have a minimum display luminance of 80 cd/m? over all
relevant “viewing directions (see design viewing
direction) [21],

2) < 'Under darkroom conditions, the visual display should
have a minimum display luminance of 200 cd/m? over
all relevant viewing directions (see design viewing
direction) [30],

NOTE The display luminance under ambient illumination is explicitly
considered in the attribute luminance contrast.

1ISO 9241-305
P 125
M12.1

For artificial
information aphd
isotropic visugl
displays, see
Table 45.

For artificial
information ahd
anisotropic

visual display
see Table 46

@

For reality
information ahd
isotropic visugl
displays, see
Table 47.

For reality
information aphd
anisotropic
visual display
see Table 48

»
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Table 45 — Assessment and reporting for display luminance — Artificial information and isotropic

visual displays

According to
Table 44

Assessment and reporting

a)

Measure the display luminance, L qiqct(mioc-mdir) Where:

— illumination condition: darkroom;

— object: full-screen test pattern at 100 % grey level for monochrome visual displays or full-screen
test pattern with combination R = G = B = 100 % for multicolour visual displays;
— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values for passed or failed.
Table 46 — Assessment and reporting for display luminance — Artificial information and anisotropic
visual displays
Ac.lc_::t::::r:&to Assessment and reporting
a) Measure the display luminance, L qect(mioc-mdir) Where;
— illumination condition: darkroom;
— object: full-screen test pattern at 100 % grey.level for monochrome visual displays of full-screen
test pattern with combination R=G=B = 100"% for multicolour visual displays;
— measurement locations: CL, HL and:LL (see Figure 11);
— measurement direction: 0 to 7.
Report the resulting values for passed or failed.
Table 47 — Assessment and reporting for display luminance — Reality information and isjotropic
visual displays
Ac_lc_::t:::leir:‘%to Assessment and reporting
b) Measure the display luminance, Ly ;picci(mioc-mdiry Where:
— Cillumination condition: darkroom;
L object: full-screen test pattern at 100 % grey level for monochrome visual displays off full-screen
test pattern with combination R = G = B = 100 % for multicolour visual displays;
— measurement location: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).
Dapnrf the raclllﬁng values-for poecad orfailed
53
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Table 48 — Assessment and reporting for display luminance — Reality information and anisotropic

visual displays

According to

Assessment and reporting

Table 44
b) Measure the display luminance, Lj; spicct(mioc-mdir): Where
— illumination condition: darkroom;
— object: full-screen test pattern at 100 % grey level for monochrome visual displays or full-screen
test pattern with combination R=G=B = 100 % for multicolour visual displays;
— measurement location: 1, 3, 5, 7 and 9 (see Figure 12);
— measurement direction: A to I.
Report the resulting values for passed or failed.
Table 49 — Luminance
Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance| |a) In work environments, the luminance of task areas, Ly, 4req that|1S0-9241-305 |a) Not
balance are frequently viewed in sequence while using the visual display applicable.
and glare (document, covers, etc.) should be between
b) Measure the
0'1 X Ltask,area < LEa,HS < 10 x Ltask,area gloss of the
housing and
where Lg, g is the area average luminance of the vistial.display. report the

b) For prolonged use in work environments, check that the design of
the visual display screen and surrounding area of the product
housing do not produce disturbing glare,”in the prevailing
environmental lighting conditions.

NOTE 1 Glare is defined by CIE (845-02-52; glare) as: “condition of vision

in which there is discomfort or a reduction in,the-ability to see details or objects,
caused by an unsuitable distribution or‘range of luminance, or too extreme
contrasts” (International Lighting Vocabulary, CIE Publication 17.4, 1987).
Disturbing glare thus is a condition of vision in which there is a disturbing degree
of visual discomfort or/and a noticeable reduction in the ability to see details or
objects.

NOTE 2 In general, a.matt’surface design does not produce glare, whereas
a gloss surface may do_$0,)depending on its shape and size and environmental
lighting.

NOTE 3 Designers are advised to take into account the inter-relationship
and interaction _‘between the number of gloss units and the colour and
reflectancesize and shape of the underlying surface. See also Reference [40].

NOTE 4 For housings with non-flat surfaces, the non-glossy or
semi-nen-glossy properties can be evaluated with suitable test methods, for
instance gloss reference sample sheets.

NOTE 5 At the time of publication of this part of ISO 9241 there was no

resulting value
passed or faile

for
.

international scientific consensus regarding the exact level of gloss that may
produce disturbing levels of glare in relation to the relevant housing surface
characteristics. Different gloss values were proposed but further research into
this area, with experimental conditions that are fully specified, is encouraged.
Since, due to interocular scattering, elderly people suffer in particular from glare,
such research needs also to be done with elderly subjects. It is planned to
publish the results in an annex to a future edition of this part of ISO 9241.
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Table 49 (continued)

G . . Assessment
. Pass/Fail criteria based on requirements Measuring
Attribute . and
and intended context of use method .
reporting
Luminance and Depending on the type of information shown, the visual display shall | ISO 9241-305 | See
contrast fulfil the following requirements. 5.1.2.5 Table 50.
adjustment P14.1

a) Artificial information

1) The display luminance (luminance of the low and/or high
state) shall be adjustable manually or automatically to the
ambient illumination conditions.

2) The display luminance of the low state should be adjustable.
3) The display luminance of the high state shall be adjustable.

4) The luminance of the low and high states should be
adjustable independently.

5) Adjustment of the display luminance (luminance of the low
and/or high state) should not affect the electro-optieal
transfer function (EOTF) or the gamma value.

b) Reality information

1) The display luminance (luminance of the Jow“and/or high
state) shall be adjustable manually or automatically to the
ambient illumination conditions.

2) The display luminance of the low state'shall be adjustable.
3) The display luminance of the higtystate shall be adjustable.

4) The Iluminance of the low™“~and high states shall be
adjustable independently;

5) Adjustment of the disptay luminance (luminance of the low
and/or high state) 'shall not affect the electro-optical transfer
function (EOTF ) orthe gamma value.

Table 50 — Assessment and reporting for luminance and contrast adjustment

tﬁ; c.?:;ﬂ:rl% Assessment and reporting
a)1),b)1) Stept)  Report the available controls for manual or automatic adjustment.
Step 2  Describe the effect of the controls based on suppliers information.
Step 3  Report the resulting values for passed or failed.
a) 2), b).2) Step 1  Adjust the control responsible for the display luminance of the high state to maximum.

Step 2  Adjust the control responsible for the display luminance of the low state betwegn minimum

and maximum. Measure the display luminance, Ly, ;piectmioc-mdir) fOF €ach adjustment, wtjere:

— illumination condition: darkroom;

— object: full-screen test pattern with minimum grey level for monochrome visual displays or
combination R=G=B = 0 % for multicolour visual displays;

— measurement location: CL or 5 (see Figure 11 or 12)

— measurement direction: 0 (perpendicular).

Step 3  Report the resulting values for passed or failed.
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Table 50 (continued)

According .

to Table 49 Assessment and reporting

a) 3), b) 3) Step 1 Adjust the control responsible for the display luminance of the low state to maximum.
Step2  Adjust the control responsible for the display luminance of the high state between
minimum and maximum. Measure the display luminance, Liy object(mioc-mdir): for each adjustment,
where
— illumination condition: darkroom;
— object: full-screen test pattern with minimum grey level for monochrome visual displays] or

combination R=G=B = 0 % for multicolour visual displays;

— measurement location: CL or 5 (see Figure 11 or 12);
— measurement direction: 0 (perpendicular).
Step 3  Report the resulting values for passed or failed.

a)4,b) 4 Step 1 Display a full screen grey scale (equidistantly spaced in 5 % steps).

a)5. s Step2  Adjust the control responsible for the display luminance of the high state to the midfle
position. Adjust the control responsible for the display luminance of the.low state between minimpm
and maximum. Perform a visual inspection of the whole grey scaleas'well as the 0 %, 5 % and 10 %
areas of the grey scale.

Step 3  Adjust the control responsible for the display luminance of the low state to the midgle
position. Adjust the control responsible for the display luminance of the high state between minimpm
and maximum. Perform a visual inspection of the whole.grey scale as well as the 90 %, 95 % gnd
100 % areas of the grey scale.
Step4 Observe the visual display for independency between adjustments of the dispjay
luminance of the low and high state.
Step5 Observe the visual display for diserimination between the grey levels.
Step 6  Report the resulting values for passed or failed.
Table 51 — Special physical environments
. Pass/Fail criteria based-on requirements Measuring .
Attribyte and intended context of use method Assessment and reporting
Vibration Built in vibration-frequency shall be less than [ Not applicable. |Not applicable.
6 Hz for less than 30 s.
Wind and rgin Visual displays that may be used outdoors | Not applicable. |Not applicable.
should.be)mechanically shielded from strong
winds\@and rain drops falling on the display
sereen.
Excessive When operation of visual display devices is|I1SO 9241-305 |Use supplier-specified value |or
temperaturgs required in environments where temperatures value obtained from intended
are approaching 0 °C or +40 °C, users should context of use. Check whether the
takeequipment—and personat precautions 1o supplier—specifies—the—use—for
ensure that they are able to complete their excessive temperatures and report
tasks satisfactorily and safely. the resulting value.
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Table 52 — Visual artefacts

ISO 9241-307:2008(E)

a) Artificial information
1) Lateral uniformity criterion:

Depending on the angular distance of test object

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting

Luminance Depending on the type of information shown, the visual display|1SO 9241-305 | For artificial
non-uniformity shall fulfil the following requirements. P 141 information and
P 14.2 isotropic visual

displays, see
Table 53.

For artificial

sSeparation 4t e desighn  viewling daistdnce, e
luminance non-uniformity of a colour shall not exceed
the following luminance ratio:

1,1°to<2° 1,31
>2°to<4°: 141
>4°to<5°% 1,511
>5°to<7° 1,6:1
>7° 1,7:1

2) The maximum luminance ratio of a colour should-net
exceed the following luminance ratio:

1,1°to<2° 1,11
>2°to<4°: 1,211
>4°to<5°% 1,311
>5°to<7° 1,35:1
>7° 1,4:1

3) Directional uniformity criterion:

Within the design viewing direction range, the luminance
non-uniformity of a colouf’shall not exceed a maximum
luminance ratio of 1;%1 and should not exceed a
luminance ratio of 1,4:1.

b) Reality information
1) Lateral unifermity criterion:

Depending on the angular distance of test object
separation at the design viewing distance, the
luminance non-uniformity of a colour shall not exceed
the following luminance ratio:

1,1°to<2° 1,11
>2°to<4°: 1,21
>4°to<5% 1,31
>5°to<7° 1,351
>7° 1,4:1
2) Directional uniformity criterion:
Within the design viewing direction range, the

infermation and
ahisgtropic
visugl displays,
See Table 54.

For reality
inforation and
isotrgpic visual
displpys, see
Tabl¢ 55.

For reality
information and
anisgtropic
visugl displays,
see Table 56.

Tuminance non-uniformity of a colour shall not exceed a
maximum luminance ratio of 1,4:1
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Table 53 — Assessment and reporting for luminance non-uniformity — Artificial information —

Isotropic visual displays

According
to Table 52

Assessment and reporting

a) 1),

2)

Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)

— illumination condition: darkroom;

— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combination R=G=B = 50 % and R=G=B = 100 % for multicolour visual displays;

— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step2 Evaluate the lateral uniformity criterion. Determine the angular distance of the
measurement locations, using the centre location as the reference, and calculate _the correspondjng
ratios. Report the resulting value for passed or failed.

a)3

Not applicable.

Table

|54 — Assessment and reporting for luminance non-uniformity — Artificial information —

Anisotropic visual displays

to Tabl

According

b 52

Assessment and reporting

a) 1),

2)

Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern with half@nd maximum grey level for monochrome visual displays
or combination R=G=B = 50 % and R=G=B = 100 % for multicolour visual displays;

— measurement locations: CL, HL and LL (see Figure 11);
— measurement direction: 7-(design viewing direction).
Report the resulting values.

Step2 Evaluate the™lateral uniformity criterion. Determine the angular distance of the
measurement locations, where the centre location is used as the reference, and calculate the
corresponding ratios. Report the resulting value for passed or failed.

a)3

Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)

— illumination condition: darkroom;

— Sobject: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combination R=G=B = 50 % and R=G=B = 100 % for multicolour visual displays;

~— measurement location: CL (see Figure 11);

— measurement direction: in steps of 1° within maximum inclination angle range, @range, in
nortZontal and vertcal direcCuor.

Report the resulting values.

Step2  Evaluate the directional uniformity criterion. If the requirement is not fulfilled within @range,

specify the maximum inclination angle at which the maximum luminance ratio is reached.
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Table 55 — Assessment and reporting for luminance non-uniformity — Reality information —

Isotropic visual displays

According
to Table 52

Assessment and reporting

b) 1)

Step 1 Measure the display luminance, L where:

ill,object(mloc-mdir)?

— illumination condition: darkroom;

— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combination R=G=B = 50 % and R=G=B = 100 % for multicolour visual displays;

— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step2 Evaluate the lateral uniformity criterion. Determine the ahgular distance of the
measurement locations, using the centre location as the reference, andrcalculate the cofresponding
ratios. Report the resulting value for passed or failed.

b) 2)

Not applicable.

Table 56 — Assessment and reporting for luminance non-uniformity — Reality information —

Anisotropic visual displays

According
to Table 52

Assessment and reporting

b) 1)

Step 1 Measure the display luminance, & where:

ill,object(mloc-mdir)?
— illumination condition: darkroom;

— object: full-screen test pattern With half and maximum grey level for monochrome vispal displays
or combination R=G=B = 50"% and R=G=B = 100 % for multicolour visual displays;

— measurement locations: 1°to 9 (see Figure 12);
— measurement direction: | (design viewing direction).
Report the resulting values.

Step2 Evaluate the lateral uniformity criterion. Determine the angular distance of the
measurement-ocations, using the centre location as the reference, and calculate the cofresponding
ratios. Report the resulting value for passed or failed.

b) 2)

Step. 1./ Measure the display luminance, L where:

ill,object(mloc-mdir)?

— “illumination condition: darkroom;

— object: full-screen test pattern with half and maximum grey level for monochrome vispal displays
or combination R=G=B = 50 % and R=G=B = 100 % for multicolour visual displays;

— measurement location: 5 (see Figure 12);

— measurement direction: in steps of 1° within maximum inclination angle range @range, in

horizomtatand-verticatdirection:
Report the resulting values.

Step 2 Evaluate the directional uniformity criterion. If the requirement is not fulfilled within &,

. . S . . . . ange’
specify the maximum inclination angle for which the maximum luminance ratio is reached.
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Table 57 — Visual artefacts

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Colour Depending on the type of information shown, the visual display | ISO 9241-305 | For artificial
non-uniformity | shall fulfil the following requirements. P 19.2 information and
g i n s . P 19.3 isotropic visual
a) Artificial information displays, see
1) Lateral uniformity criterion Table 58.
For an intended uniform colour appearance, the For artificial
chromaticity uniformity diilerence, Aw,v, Of a colour at nformation a}ld
different locations on the visual display shall not anisotropic visyal
exceed the following limits: displays, see
Table 59.

Au',v' =0,02 for D <0,75

D A\ .
active™™design, view For redlity‘informatipn

Au'v' = 0,03 for D ie/Dyesign view = 0,79 and isotropic visual
. . . . displays, see
where D, is the diagonal of the active display area Tlat?le)éio

and D yegign view 1S the design viewing distance. o _
For reality informatipn

2) Directional uniformity criterion and anisotropic visual
The visual display shall have a sufficient chromaticity displays, see
uniformity over all relevant viewing directions (see Table 61.

design viewing direction). The maximum chromaticity,
uniformity difference, Au',v', of a colour shall net
exceed the above-mentioned limits.

b) Reality information
1) Lateral uniformity criterion

For an intended uniform colour appearance, the
chromaticity uniformity difference, Au'$y’, of a colour at
different locations on the visual “display shall not
exceed 0,02.

2) Directional uniformity criterion

The visual display shall_.have a sufficient chromaticity
uniformity over all, relevant viewing directions (see
design viewing difection). The maximum chromaticity
uniformity difference, Au',v', of a colour shall not
exceed 0,02.

Table 58 — Assessment and reporting for colour non-uniformity — Artificial information —
Isotropic visual displays

According .
to Tablk 57 Assessment and reporting
a)1 Step 1 Measure the chromaticity coordinates, u',v'yy ;piectmioc-mdir) Where:
— lumination condition. dgrl(rnnm;
— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combinations R, G,B=100%, combinaton R=G=B=75% and combinations
R, G, B = 50 % for multicolour visual displays;
— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values.
Step 2  Evaluate the lateral uniformity criterion and calculate the maximum chromaticity uniformity
difference. Report the resulting value for passed or failed.
a) 2) Not applicable.
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Table 59 — Assessment and reporting for colour non-uniformity — Artificial information —
Anisotropic visual displays

According .
to Table 57 Assessment and reporting
a)1) Step 1 Measure the chromaticity coordinates u',v'yy ;piect(mioc-mdir) Where:
— illumination condition: darkroom;
— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combinations R, G,B=100%, combinaton R=G=B=75% and combinations
D’ (-‘.’ B = 509% for multicolour visual riielr_\lnytz;
— measurement locations: CL, HL and LL (see Figure 11);
— measurement direction: 7 (design viewing direction).
Report the resulting values.
Step 2  Evaluate the lateral uniformity criterion and calculate the maximum chromaticity uniformity
difference. Report the resulting value for passed or failed.
a) 2) Step 1  Measure the chromaticity coordinates, u’,v/ where:

ill,object(mloc-mdir)”

— illumination condition: darkroom;

— object: full-screen test pattern with half and maximum-~grey level for monochrome vistial displays
or combinations R, G,B=100%, combination R=G=B=75% and cgmbinations
R, G, B = 50 % for multicolour visual displays;

— measurement locations: CL, HL and LL (see Figure 11);
— measurement direction: 1 to 7.
Report the resulting values.

Step2 Evaluate the directionalsuniformity criterion and calculate the maximum ¢hromaticity
uniformity difference.

Step 3  If the requirement:is’/not fulfilled within maximum inclination angle range, @range, specify

the maximum inclination angle for which the maximum chromaticity uniformity difference is reached.
Step4  (For multicoleur visual displays only)

Depending on the technology, the visual display may not fulfil the requirement for a|l displayed
colours. The fellowing differentiation is made.

High class chromaticity uniformity

The sreguirement is fulfilled for combinations R, G, B =100 %, combination R=G=B 3 75 % and
combinations R, G, B = 50 %.

Medium class chromaticity uniformity
The requirement is fulfilled for combinations R, G, B = 100 % and combination R=G=B = 15 %.
Low class chromaticity uniformity

The requirement is fulfilled for primaries R = 100 %, G = 100 % and B = 100 % only.

Rppnrf the rpQquing value as well as the class of the r*hmmafir*ify ||nifnrmify
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Table 60 — Assessment and reporting for colour non-uniformity — Reality information —

Isotropic visual displays

According .
to Table 57 Assessment and reporting
b) 1) Step 1 Measure the chromaticity coordinates, u',v'yy ;piectmioc-mdir) Where:
— illumination condition: darkroom;
— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combinations R, G,B=100%, combinaton R=G=B=75% and combinations
P’ (-‘.’ B =50 9% formulticolour visual diepla\lle;
— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values.
Step 2  Evaluate the lateral uniformity criterion and calculate the maximum chromaticity unifornpity
difference. Report the resulting value for passed or failed.
b) 2 Not applicable.

Taljle 61 — Assessment and reporting for colour non-uniformity ——Reality information —

Anisotropic visual displays

— illumination condition: darkroom;

or combinations R,G,B=100%, combination
R, G, B = 50 % for multicolour visual displays;

— measurement locations: 1.t0(9(see Figure 12);
— measurement direction; [Nperpendicular).

Report the resulting values:

difference. Repert the resulting value for passed or failed.

According .
to Tablk 57 Assessment and reporting
b) 1 Step 1  Measure the chromaticity coordinates, u'¢y where:

ill,object(mloc-mdir)

— object: full-screen test pattern with half@nd maximum grey level for monochrome visual displays

R=G=B=75% and combinatigns

Step 2  Evaluate(thelateral uniformity criterion and calculate the maximum chromaticity unifornpity
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Table 61 (continued)

According .
to Table 57 Assessment and reporting
b) 2) Step 1 Measure the chromaticity coordinates, u',v'yy spject(mioc-mdir)y Where:

— illumination condition: darkroom;

— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combinations R,G,B = 100 %, combination R=G=B =75 % and combinations R,G,B =50 %
for multicolour visual displays;

— measurement locations: 1, 3, 5, 7/ and 9 (see Figure 12);

— measurement direction: A to I.

Report the resulting values.

Step2 Evaluate the directional uniformity criterion and calculate the-maximum ¢hromaticity

uniformity difference.

Step 3  If the requirement is not fulfilled within the maximum inclination angle rarge, @range,

specify the maximum inclination angle for which the maximum chromaticity uniformity difference is

reached.

Step4  (For multicolour visual displays only)

Depending on the technology, the visual display may not fulfil the requirement for a|l displayed

colours. The following differentiation is made.

High-class chromaticity uniformity

The requirement is fulfilled for combinations R,G,B = 100 %, combination R=G=B 375 % and

combinations R,G,B = 50 %.

Medium-class chromaticity uniformity

The requirement is fulfilled for combinations R,G,B = 100 % and combination R=G=B = 7% %.

Low-class chromaticity uniformity

The requirement is fulfilledfor primaries R=100 %, G=100 % and B=100 % only.

Report the resulting Value as well as the class of the chromaticity uniformity.

Table 62 — Visual artefacts
. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute . i
and intended context of use method reporting
Cdntrast a) "\Lateral uniformity criterion 1ISO 9241- Evaluate the contrast
nop-uniformity F intended unif th trast 305 non-uniformity and
or an intended uniform a_ppearance, e contrast non-|p g 5 report  the| resulting
uniformity, CRmn_uniformi.ty =1- CRmin/CRmax, shall not value for bassed or
exceed 50 %, where CR is the luminance contrast. failed.
b) Directional uniformity criterion
THevisuatdisptay stratt-travesuofficrent contrastamiformity
over all relevant viewing directions (see design viewing
direction).
1) The luminance contrast, CR, shall exceed the limit
CRin
2) There shall be no contrast inversion.
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Table 62 (continued)

Pass/Fail criteria based on requirements Measuring

Attribute and intended context of use method

Assessment and reporting

Geometric Depending on the type of information shown, the [ISO 9241- Not applicable.

distortions visual display shall fulfil the following requirements. | 305
e . M21.1
a) Atrtificial information M 21.4

1) For different rows or columns of text, the|P 21.2
difference of length shall not exceed 1 % of [P 21.5
the length of that column or row.

2) The horizontal [vertical] displacement of a
symbol position relative to the symbol
positions directly above and below [right
and left] shall not vary by more than 5 % of
the character width [character height].

b) Reality information

For different rows or columns, the difference of
length shall not exceed 1 % of the length of that
column or row.

Screen ang The visual display should be in the fault class,|ISO 9241- Report supplier's declaration.
faceplate Classp;,g 0. If not in Classp,, 0, the supplier shall | 305 Evaluate pixel and subpixel faults
defects specify the Classp,, of the visual display in M 21.6 by direct observation. Determine
accordance with Table 63. and report the fault class.
NOTE Rounding policy: rolind

down: x,00 to x,49 — x; round up: x,50 to
x,99 > x + 1.

Table 63 — Pixel fault classification

Type 3 Cluster with more than Cluster of
Clads pixel Type 1 | Type 2 (See Notes 1to 7) one type 1 or type 2 type 3 faults
Stuck high | Stuck low fault
0 0 0 0 0 0 0
1 1 2 1 0 0
|
1 1 1 3 0 0
(for type|3 = 5 PSU)
1 1 0 5 0 0
2 2 5 0 0 1
1l
2 2 5-1xn 2 xn 0 1
(for type B = 10.PSU)
2 2 0 10 0 1
5 15 50 Q 0] 5
]
5 15 50 -1 x ny, 2 xny 0 5
(for type 3 = 100 PSU)
5 15 0 100 0 5
50 150 500 0 5 50
\Y
50 150 500 — 1 x ny, 2 xny 5 50
(for type 3 = 1 000 PSU)
50 150 0 1 000 5 50
NOTE 1 Faults that are below the visibility threshold at the design viewing distance and design luminance level are not considered.
NOTE 2 For ergonomics performance, the number, size and contrast of defects and pixel faults shall not exceed the threshold for

performance decrease.
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a)

b)

invi

NO
res

NOTE 3

These fault classes consider the following.

ISO 9241-307:2008(E)

Bright subpixel faults are perceived as more sensitive than dark subpixel faults. Therefore, pixel faults are weighted in pixel shader
sensitivity units (PSU), where type 3 stuck high fault = 2 PSU and type 3 stuck low fault = 1 PSU. Therefore, different combinations
of type 3 faults in Classp;,q, I, I, Ill and IV are possible.

For smaller displays < 9,1 in (23,1 cm) predominant, the pixel density is higher and less sensitive than for bigger displays > 9,1 in
(23,1 cm) with less pixel density.

A class definition that addresses primarily the acceptance levels of the users and their related tasks and where, for example, the

classes

can reflect the following contexts:

1) Classp,g 0, for special video display unit tasks with a very high sensitivity and importance in minimizing risks in the

NQ[TE 4

bstigation.

wrong decisions and processing-inherent errors;

a high risk of

2) Classpyg I, for specific video display tasks with high sensitivity and special importance to pixel faults, sueh’as| observation,
surveillance, image quality inspection tasks with less risk of inherent faults in the case of reading and obhsepvation |errors;

3) Classpjyg I, for general user display tasks with a sensitivity to pixel faults, such as reading and. processing text information,
perceiving object and symbol information with sufficient reading performance to operate the task;

4) Classpiyg Il and Classp, IV, for display tasks with less sensitivity to pixel faults, such as |processing public infprmation and
advertisements, text book reading, and reading of fast-moving images, with sufficient pesformance to perceive the information
without discomfort to the user.

Related ergonomics performance criteria with threshold values of defects'for visibility and different tasfs are under

TES5 Type 3 faults include dim pixels of 25 % <L, <50 % (dark), 50 % <(L, <75 % (bright), where L, is the gverage pixel
bonse to a maximum luminance command (e.g. white). Intermittent pixels or(blinking pixels are rated with 2 PSU. The weighting of

the|PSU is indicated in front of the multiplier n¢),5pixel O type 3 faults.
NOJTE 6 The multiplier, ngj sspixer €@N Vary with the PSU and can take ») = 11to 4, n); = 1to 49, n),, = 1 to 499. If not fault class
Classpie 0 or I, the supplier shall specify the fault class, Classp,.as Well as nc 4sspixelr depeNding on the specified distribution of
PSU.
NQTE 7 The calculation of the maximum number of faults depends on the display size and the number of pixels of the display, as
follpws:
a) | fordisplays > 9,1 in (23,1cm): per type per million pixels;
b) | for displays < 9,1 in (23,1 cm) with > 250 000+pixels: per type per 250 000 pixels;
c) | fordisplays < 9,1in (23,1 cm) with < 250-000 pixels: per type for the whole display.
Table 64 — Visual artefacts
Attribute Pass/Fail criteria based on requirements Measuring Assegsment
and intended context of use method and rgporting
Temporal | The entire-image area shall be free of flicker for at least 90 % of the | ISO 9241-305 | Evaluate the
ingtability [user population. P 15.3 temporal instability.
(flicker) Report thé resulting
value for passed or
failed.
NOTE 1 Monochrome
visual display:
fott-sereen-test pattern
at maximum grey level.
NOTE 2 Multicolour
visual display:
combination
R=G=B = 100 %.
Spatial The image shall be free of jitter in the intended display environment. | ISO 9241-305 | Evaluate the spatial
instability | The peak-to-peak variation in the geometric location of image elements |P 15.4 instability. Report the
(jitter) shall not exceed 0,000 1 mm per millimetre of design viewing distance resulting value for
for the frequency range of 0,5 Hz to 30 Hz. passed or failed.
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Table 64 (continued)

Pass/Fail criteria based on requirements
Attribute and intended context
of use

Measuring Assessment
method and reporting

Moiré For colour displays, the entire image area shall be free of moiré [ISO 9241-305 | Display on the entire
effects patterns to enable the user to perform the task in an effective and image area

efficient way. horizontal and
vertical bars with
maximum resolution
as well as a pixel
checkerboard and
observe the sCreen
for moiré patterns.
Report the résultin
value(fer\passed g
failed:

- Q

Other The entire image area shall be free of other visual artefacts to enable | ISO 9241-305 ||[Evaluate other vispal
visual the user to perform the task in an effective and efficient way. artefacts by visual
artefacts inspection and report
the resulting value
for passed or failegl.

Unwanted [|[Depending on the type of information shown, the visual display shallf SO 9241-305 | For artificial
reflections [fulfil the following requirements. P 16.3 information and
isotropic visual
displays, see
The visual display shall be suitable for the intended envirohment. Table 65.

Over all relevant viewing directions (see design viewing direction),
the following requirements shall be fulfilled:

a) Artificial information

For artificial
information and
anisotropic visual

Ly+Lp+1L -
1) HTEDTES 5 9 244,84 x (L + b5k Lg) 0% displays, see
L +Lp+Lg Table 66.
2) For visual displays using positive, polarity: For reality
information and
Ly+Lp+Lg <125 isotropic visual
Ly +Lp displays, see
Table 67.
3) For visual displays-using negative polarity: For reality
information and
Lotlptls 4, 1 Intlp anisotropic visual
LiNALp 15 L +1Lp displays, see

Table 68.
b) Reality information

The yisual display shall be suitable for the intended environment.
Overall relevant viewing directions (see design viewing direction),
the\following requirement shall be fulfilled:

Ly+Ln+L ,
ZHTED TS S 6744489 x (L, + Lo + Lo ) 268

T +Ip + Lg
where
Ly, isthe display luminance of the high state;
L, isthe display luminance of the low state;

Ly is the luminance component reflected from diffuse
illumination;

Lg is the luminance component specularly reflected from
large and/or small aperture sources of illumination.
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Table 65 — Assessment and reporting for unwanted reflections — Artificial information —

Isotropic visual displays

According .
to Table 64 Assessment and reporting
a) Step 1 Measure the display luminance, L where:

ill,object(mloc-mdir)?

— illumination condition: darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement location: 5 (see Figure 12);
— measurement direction: @ = 15°.
Report the resulting values.

Step2 Based on the reflectometer value, Ry, for the diffuse reflection characteristic of the visual
display and the design screen illuminance, Eg, determine the luminance comiponent, L, reflected from
diffuse illumination. Report the resulting values.

Step3 Based on the reflectometer value, Rg pyg, for the specular reflection charactefistic of the
visual display and the luminance, Lrerexm of the large aperture’ source, determine the luminance
component, Lg gy, specularly reflected from large aperture~sources of illumination. Report the
resulting values.

Step4 Based on the reflectometer value, Rs ML+ for the specular reflection charactefistic of the
visual display and the luminance, Lggg gy, Of th€ small aperture source, determine theg luminance
component, Lg gy, specularly reflected from :small aperture sources of illumination. [Report the
resulting values.

Step 5 Evaluate the requirements of Table’ 64, a) 1), 2) and 3), and report the resulting values for
passed or failed.

Table 66 — Assessment and reporting for unwanted reflections — Artificial information —

Anisotropic visual displays

According .
{o Table 64 Assessment and reporting
a) Step 1 MeasUre the display luminance, Ly ;piectmioc-mdiry Where

— illuminatien condition: darkroom;

— objeet"full-screen test pattern at 0 % and 100 % grey level for monochrome visual |displays or
fullsscreen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual|displays;

~-\/measurement location: CL (see Figure 11);
= measurement direction: 1 to 6.
Report the resulting values.

Step2 Based on the reflectometer value, Ry, for the diffuse reflection characteristic of the visual
display and the design screen illuminance, Eg, determine the luminance component, Ly, reflected from

diffuse illumination. Report the resulting values.

Step 3  Based on the reflectometer value, Rg gxy, for the specular reflection characteristic of the
visual display and the luminance, Lggg ey, Of the large aperture source, determine the luminance
component, Lg gy, specularly reflected from large aperture sources of illumination. Report the
resulting values.

Step4  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of the
visual display and the luminance, Lggg gy, Of the small aperture source, determine the luminance
component, Lg gy, specularly reflected from small aperture sources of illumination. Report the
resulting values.

Step 5 Evaluate the requirements of Table 64, a) 1), 2) and 3), and report the resulting values for
passed or failed.
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Table 67 — Assessment and reporting for unwanted reflections — Reality information—

Isotropic visual displays

According .
to Table 64 Assessment and reporting
b) Step 1  Measure the display luminance, L, where:

ill,object(mloc-mdir)

— illumination condition: darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement location: 5 (see Figure 12);
— measurement direction: @ = 15°.
Report the resulting values.

Step2 Based on the reflectometer value, Rp, for the diffuse reflection characteristic’ of the vispal
display and the design screen illuminance, Eg, determine the luminance component, 7, reflected frpm
diffuse illumination. Report the resulting value.

Step 3 Based on the reflectometer value, Rs exTs for the specular reflection characteristic of fhe
visual display and the luminance, Lggr gxg, Of the large aperture sourcey determine the luminance
component, Lg g, specularly reflected from large aperture sources”of illumination. Report the
resulting value.

Step4 Based on the reflectometer value, Rs smLs for thespecular reflection characteristic of the
visual display and the luminance, Lgee gy, Of the small aperture source, determine the luminarjce
component, Lg gy, specularly reflected from small aperture sources of illumination. Report the
resulting value.

Step 5 Evaluate the requirement and report the resulting value for passed or failed.

Table 68 — Assessment and reporting for unwanted reflections — Reality information —

Anisotropic(visual displays

Accordipg
to Table|64

Assessment and reporting

b)

Step1  Measure the display luminance, L where:

ill,object(mloc-mdir)’

— illumination conditions darkroom;

— object: full-scfeen test pattern at 0 % and 100 % grey level for monochrome visual displays| or
full-screen ftest pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays

— measurement location: 5 (see Figure 12);
— measurement direction: A, C, E and G.
Repert the resulting values.

Step 2 Based on the reflectometer value, Ry, for the diffuse reflection characteristic of the vispal

display and the design screen illuminance, Eg, determine the luminance component, L, reflected frpm
cffs HIN tH Raonart th rocultiana ol

S e-dhatehs RoPoTrtT eSSty erdes

Step 3  Based on the reflectometer value, Rg gxy, for the specular reflection characteristic of the
visual display and the luminance, Lggg gxy, Of the large aperture source, determine the luminance
component, Lg gxr, specularly reflected from large aperture sources of illumination. Report the
resulting value.

Step4  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of the
visual display and the luminance, Lggg gy, Of the small aperture source, determine, Lg gyi» Which is
the luminance component specularly reflected from small aperture sources of illumination. Report the
resulting value.

Step 5 Evaluate the requirement and report the resulting value for passed or failed.
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Table 69 — Visual artefacts

ISO 9241-307:2008(E)

requirement.
a) Artificial information

Spectrally extreme colours that produce
unintended depths  (chromostereopsis)

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Unintended depth |Depending on the type of information shown, |ISO 9241-305 |Applicable only in software
effects the visual display shall fulfil the following|P 19.1 applications.

effects shall be avoided.
b) Reality information

Not applicable.

© 1SO 2008 — All rights reserved
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Table 70 — Legibility and readability

. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute . -
and intended context of use method reporting
Luminance |Depending on the type of information shown, the visual display [ISO 9241-305 |For artificial
contrast shall fulfil the following requirements. P 18.2 information and
e r . P 18.3 isotropic visual
a) Atrtificial information displays, see
The visual display shall be suitable for the intended Table 71.
environment. Over all relevant viewing directions (see design For artificial
viewing direction). the luminance contrast, CR, shall exceed imforrmation-and
the minimum luminance contrast of: anisotropic visual
L+ Le + L displays, see
CR. -tH*fptis
min LL + LD + LS Table 72.
For reality
CRmin = 2,2 + 4,84 x (L1)_0'65 information and
isotropic visual
with Ly =L, + Lp + L displays, see
TS Table 73.
where For reality
Ly, isthe display luminance of the high state; information and
) ) ) anisotropic visual
L, isthe display luminance of the low state; displays, see
Ly is the luminance component reflected from diffuse Table 74.
illumination;
Lg is the luminance component specularly reflected
from large aperture sources of illumination:
b) Reality information
The visual display shall be suitable \for the intended
environment. Over all relevant viewing directions (see design
viewing direction), the luminance contrast, CR, shall exceed a
minimum luminance contrast of 30}
Ly+Lp+ L
CRpmin = LH¢
Lt LD + LS
CRpin = 6,7 + 4489 x (L1) %
with Ly =¥ Lp + Lg
where
£y is the display luminance of the high state;
1, isthe display luminance of the low state;
Ly is the luminance component reflected from diffuse
illumination;
Lg is the luminance component specularly reflected
from large aperture sources of illumination.
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Table 71 — Assessment and reporting for luminance contrast — Artificial information —
Isotropic visual displays

According .
to Table 70 Assessment and reporting
a) Step 1 Measure the display luminance, L y where:

ill,object(mloc-mdir
— illumination condition: darkroom;
— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or

full-screen test pattern with combination R=G=B =0% and 100 % for multicolour visual
displays;

— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).

Step 2  Based on the reflectometer value, Rp, for the diffuse reflection characteristic df the visual
display and the design screen illuminance, Eg, determine the luminance”component, Ly, reflected
from diffuse illumination. Report the resulting value.

Step3  Based on the reflectometer value, Rg gy, for the specular reflection characteyistic of the
visual display and the luminance, Lger gx. Of the large aperture source, determine thg luminance
component, Lg gy, specularly reflected from large aperturé sources of illumination. |Report the
resulting value.

Step 4  Evaluate the requirements and report thedesulting values for passed or failed.

Table 72 — Assessment and reporting for luminance contrast — Artificial information —
Anisotropic visual displays

According .
to Table 70 Assessment and reporting

a) Step 1 Measure the displayJJuminance, L y where:

ill,object(mloc-mdir

— illumination condition:ydarkroom;

— object: full-screen/test pattern at 0 % and 100 % grey level for monochrome visual|displays or
full-screen test pattern with combination R=G=B =0 % and 100 % for multicqlour visual
displays;

— measurement locations: CL, HL and LL (see Figure 11);
— measurement direction: 1 to 7.

Step2  Based on the reflectometer value, Ry, for the diffuse reflection characteristic gf the visual
display and the design screen illuminance, Eg, determine the luminance component, Ly, reflected
from diffuse illumination. Report the resulting value.

Step3  Based on the reflectometer value, Rg gy, for the specular reflection characteyistic of the
visual display and the luminance, Lgee gy, Of the large aperture source, determine thg luminance
component, Lg gy, specularly reflected from large aperture sources of illumination. [Report the
resulting value.

Step4  Evaluate the requirements and report the resulting values for passed or failed.
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Table 73 — Assessment and reporting for luminance contrast — Reality information —
Isotropic visual displays

According .
to Table 70 Assessment and reporting
b) Step 1 Measure the display luminance, L where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B=0% and 100 % for multicolour visual

displavs:
Ll J 7

— measurement locations: 1 to 9 (see Figure 12);
— measurement direction: 0 (perpendicular).

Step 2  Based on the reflectometer value, Ry, for the diffuse reflection characteristig of the vispal
display and the design screen illuminance, Eg, determine the luminance component, Lp, reflected
from diffuse illumination. Report the resulting value.

Step 3  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of the
visual display and the luminance, Lgee exy. Of the large aperture sourcey determine the luminance
component, Lg g, specularly reflected from large aperture sources) of illumination. Report the
resulting value.

Step4  Evaluate the requirements and report the resulting values for passed or failed.

Table 74 — Assessment and reporting for luminance contrast — Reality information —
Anisotropic visual displays

According .
to Tablk 70 Assessment and reporting
b) Step1  Measure the display luminance;*L where:

ill,object(mloc-mdir)’
— illumination condition: darkroem;
— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays] or

full-screen test pattern“with combination R=G=B =0% and 100 % for multicolour vispal
displays;

— measurement locations: 1, 3, 5, 7 and 9 (see Figure 12);
— measurement direction: A to I.

Step2  Based on the reflectometer value, Rp, for the diffuse reflection characteristic of the vispal
display and_the design screen illuminance, Eg, determine the luminance component, Lp, reflecied
from diffuse illumination. Report the resulting value.

Step;3  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of the
visdal display and the luminance, Lgee exy, Of the large aperture source, determine the luminance
component, Lg gxr, specularly reflected from large aperture sources of illumination. Report the
resulting value.

Step74—EvatuatetheTequirementsamdTeport the Tesutting vatues forpassedor faited————
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Table 75 — Legibility and readability

Attribute

Pass/Fail criteria based on requirements and intended
context of use

Measuring
method

Assessment and
reporting

Image polarity

Depending on the type of information shown, the visual
display shall fulfil the following requirement.

a) Artificial information

If the display provides positive and negative polarity,
it shall meet all requirements of this compliance route
for each image polarity.

Not applicable.

Check requirements
for unwanted
reflections and
character attributes for
positive and negative
polarity.

a) Artificial information

For Latin-origin characters, the stroke width shall be
within the range of 10 % to 17 % of character height.

b) Reality information

Not applicable.

b) Reality information
Not applicable.
Character height |Depending on the type of information shown, the visual | ISO 9241-305: (Measure th¢ character
display shall fulfil the following requirements. P 20.5 height in millimetres
g e . and calculate the
a) Artificial information character héight in
1) For Latin-origin characters, the minimum minytes pferc at the
character height shall be 16’ of arc at the design d§3|gn viewing
viewing distance. The preferred character height distance. Re¢port the
is 20’ to 22’ of arc. resulting value for
passed or failed.
2) For Japanese characters, the minimum charaeter
height shall be 20’ of arc at the design.Viewing Report the font used
distance. The preferred character heightdis 25’ to as well as the number
35' of arc. of pixels, Ny peignt: in
the height of an
3) A default mode shall be available by which unaccented
Latin-origin characters are spresented with a uppercase Iptter H.
character height of 20’ ¢@ 22’ of arc and
Japanese characters wit’a character height of Evaluate the default
25' to 35' of arc at the deésign viewing distance. mode and report the
L . character height in
b) Reality information millimetres, |character
Not applicable height in miputes of
’ arc, the fon{ used and
the charactgr height
number, N Height-
Tekt size Depending~aonthe type of information shown, the visual [ ISO 9241-305: | Not applicable.
copstancy display,shallfulfil the following requirement. P 20.4
a) . ‘Artificial information
The height and width of a specific character of a
specific character font shall not vary by more than
+ 3 % of the character height of that character set.
b) Reality information
Not applicable.
Charasterstroke—rBepending—on—thetype—oi-information—shown—the—visua+S0-9244 306 Evaldate-the character
width display shall fulfil the following requirement. P 20.7 matrix and calculate

the character stroke
width. Report the
resulting value for
passed or failed.
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Table 75 (continued)

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment and reporting

Character
width-to-height
ratio

Depending on the type of information shown, the
visual display shall fulfil the following requirement:

a) Artificial information

1) The character width-to-height ratio shall
be within the range from 0,5:1 to 1:1.

1ISO 9241-305
P 20.8

Evaluate the character matrix and
calculate the character width-to-
height ratio. Report the resulting
value for passed or failed.

Z) A Chidlfacter widtn-to-neigrt rato or 1mom
0,7:1 t0 0,9:1 is recommended.

b) Reality information

Not applicable.

Character
format

Depending on the type of information shown, the
visual display shall fulfil the following requirements.

a) Artificial information

1) For Latin-origin characters, the minimum
character matrix for continuous reading is
7 x 9 (width-to-height).

2) For Latin-origin characters, the minimum
character matrix for numeric and
upper-case-only presentations is 5x7
(width-to-height).

3) For Latin-origin characters, the character
matrix shall be increased upwards by at
least two pixels if diacritics are used.

4) If lower case is used with Latin2origin
characters, the character matrix_shall be
increased downwards byl at least
two pixels.

5) For Latin-origin characters and for higher
density character matrices, the number of
pixels used for—diacritics should follow
conventional désigns for printed text.

6) For Latin-origin characters, a 4 x5
(width-to=height) character matrix shall be
the _minimum used for subscripts and
superscripts, and for numerators and
dénominators of fractions displayed in a
single character position.

7) For Latin-origin characters, the 4 x5
matrix may also be used for alphanumeric
information not related to the operator's

ISO 9241-305

Evaluate and report-the characte
matrix. Reportithe resulting values
for passed-or failed.

asSKk, SUCh as copyrignuiniormation.

8) For Japanese characters, a minimum
matrix of 11 x 11 elements is
recommended, whereas a matrix of
15 x 15 elements is preferred.

b) Reality information

Not applicable.
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Table 75 (continued)
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requirements.

a) Artificial information

For tasks that require c¢ontinuous reading of
text, a minimum of one pixel shall be used
for spacing between lines of text. This area
shall not contain parts of characters or

diacritics, ‘but'may contain underscores.
b) Reality information

Not applicable.

spacing. Report tH
value for passed or

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Between-character |Depending on the type of information shown, the |ISO 9241-305 |Evaluate the character matrix
spacing visual display shall fulfil the following requirement. | P 20.12 and report the between-
e r . character spacing. Report the
a) Artificial information resulting value for passed or
The minimum between-character spacing failed.
shall be one stroke width or one pixel.
by—Reatity information
Not applicable.
Between-word Depending on the type of information shown, the | ISO 9241-305 |Evaluate,the chargcter matrix
spgacing visual display shall fulfl the following|P 20.13 and report the bejween-word
requirements. spacing.” Report the resulting
a) Artificial information valug for passed or [failed.
The minimum number of pixels between
words shall be the number of pixels in the
width of an unaccented upper-case letter H.
The number of pixels in the width of the
letter N shall be used for proportionally
spaced fonts.
b) Reality information
Not applicable.
Befween-line Depending on the type of information, shown, the | ISO 9241-305 |[Evaluate the chargcter matrix
spgacing visual display shall fulfil the\.>* following|P 20.14 and report the bptween-line

failed.

e resulting

Table 76 — Legibility of information coding

visual display shall fulfl the following

Attribute Pass/Fail criteria based on requirements and Measuring .
. Assessment and|reporting
intended context of use method
Luminance coding [ Depending on the type of information shown, the | ISO 9241-305 | For artificial informdtion and
P17.6 isotropic visual dispjays, see

Tabl ZZ

oot

a) Artificial information
Over all relevant viewing directions (see
design viewing direction), the ratio between
area-luminances of adjacent levels of a
single area shall exceed 1,5:1 under
ambient illumination.

b) Reality information

Not applicable.

TaoTC—T1 71—

For artificial information and

anisotropic visual di
see Table 78.

splays,
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Table 77 — Assessment and reporting for luminance coding — Artificial information —
Isotropic visual displays

According .
to Table 76 Assessment and reporting
a) Step 1  Measure the display luminance, L where

ill,object(mloc-mdir)

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visual
displays or full-screen test pattern with combination R=G=B =100 %, 75 % and 50 % for

multicolourvisual displavs:
| e B

— measurement location: 5 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step2  Based on the reflectometer value, Ry, for the diffuse reflection charactefistic of the vispal
display and the design screen illuminance, Eg, determine the luminance component, Lp, reflected
from diffuse illumination. Report the resulting value.

Step 3  Based on the reflectometer value, Rg gy, for the specularrefléction characteristic of the
visual display and the luminance, Lgee exy, Of the large aperture source, determine the luminance
component, Lg gxr, specularly reflected from large aperture spurces of illumination. Report the
resulting value.

Step4 Determine the display luminances under ambient illumination. Determine the rafjos
between adjacent levels and report the resulting values.for passed or failed.

T3ble 78 — Assessment and reporting for luminan¢e coding — Artificial information —
Anisotropic visual.displays

According to .
Tablel76 Assessment and reporting

a) Step 1 Measure the display luminance, L where:

ill,object(mloc-mdir)

— illumination condition: darkroom:;

— object: full-screen<test pattern at 100 %, 75 % and 50 % grey level for monochrome vispjal
displays or full-screen test pattern with combination R=G=B =100 %, 75 % and 50 % |[for
multicolour visual displays;

— measurement location: CL (see Figure 11);
— measurement direction: 0 to 7.
Repoft/the resulting values.

Step'2  Based on the reflectometer value, Ry, for the diffuse reflection characteristic of the vispal
display and the design screen illuminance, Eg, determine the luminance component, Lp, reflecied
from diffuse illumination. Report the resulting value.

Step 3 Based on the reflectometer value, Rs -y, for the specular reflection characteristic of fhe
visual display and the luminance, Lggg exr, Of the large aperture source, determine the luminance
component, Lg gxr, specularly reflected from large aperture sources of illumination. Report the
resulting value.

Step4 Determine the display luminances under ambient illumination. Determine the ratios
between adjacent levels and report the resulting values for passed or failed.
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Table 79 — Legibility of information coding

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Blink coding Depending on the type of information shown, the visual display |ISO 9241-305 |Applicable only
should meet the following recommendations. P 15.5 in software
a) Atrtificial information applications.
Where blink coding is used solely to attract attention, a single
blink frequency of from 1 Hz to 5 Hz, with a duty cycle of
50 %, is recommended. Where readability is required during
blinking, a single blink rate of 0,33 Hz to 1 Hz, with a duty
cycle of 70 %, is recommended. It should be possible to
switch off the blinking of the cursor.
b) Reality information
Not applicable.
Cdlour coding Depending on the type of information shown, the visual display|IS© 9241-305 |See Table 80.
shall fulfil the following requirement. PH7.4
a) Atrtificial information
Over all relevant viewing directions (see design viewing
direction), coded colours shall have a minimum‘.colour
difference of AE*, > 20 under ambient illumination,
b) Reality information
Not applicable.

Table 80 — Assessment and reporting for colour coding — Artificial information

According .
{0 Table 79 Assessment and reporting
a) Step 1 Measure the tristimulus values, X; where:

ill,object(mloc-mdir)’ |II ,object(mloc-mdir)’ |II ,object(mloc-mdlir)’

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
test pattern”with combinations R,G,B = 100 %, combination R=G=B =75 % and combinations
R,G,B= 50 %;

— measurement locations: 5 for isotropic visual displays (see Figure 12) and CL for anisofropic visual
displays (see Figure 11);

<= measurement direction: 0 (perpendicular) for isotropic visual displays and 7 (design viewing
direction) for anisotropic visual displays.

Report the resulting values.

Step 2  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimgilus values,
Xn, Yp and Zy, for the component reflected from diffuse illumination of CIE illuminants A and D65, and

the illuminant specified by the supplier. Report the resulting values.

Step3 Based on the luminance of the large aperture source, determine the (reflectometer)
tristimulus values, Xg gxt, Y5 ex: Zs ext: for the component specularly reflected from large aperture
sources of illumination of CIE illuminants A and D65, and the illuminant specified by the supplier.
Report the resulting values.

Step4 Determine the chromaticity coordinates of the colours under ambient illumination of CIE
illuminants A and D65, and the illuminant specified by the supplier. Determine the colour difference
between the colours. Combinations R,G,B =100 % and combination R=G=B =75 % shall fulfil the
requirement. Combinations R,G,B = 50 % should fulfil the requirement. Report the resulting values for
passed or failed.
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Table 81 — Legibility of information coding

Where accurate identification of an isolated, multicolour
image (e.g. a single character or a symbol) is required, the
same conditions for display luminance and luminance
contrast shall apply.

b) Reality information

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Geometrical Depending on the type of information shown, the visual display | Not applicable. |Applicable only
coding should meet the following recommendation. in software
a) Artificial information applications.
Geometrical coding is a particular type of graphical coding.
The distinction of different classes of information in a graph
may be facilitated by the use of different geometrical shapes,
such as triangles or circles. These shapes should be easy to
distinguish, which means that their number should be limited.
b) Reality information
Not applicable.
Table 82 — Legibility of graphics
Attribute Pass/Fail criteria based on requirements Measuring Assessme:tt
and intended context of use method and reporting
Monochronpe Depending on the type of information shown, the visual display [(See character Applicable onfly
and multigolour | shall fulfil the following requirements. height, in software
object size a) Artificial information luminance applications.
contrast
1) Critical details, such as symbols or text within‘the icon,
should have a minimum height of 20’ of .are. Heights
subtending 25’ of arc to 35’ of arc are preferted.
2) For graphical objects and other small objects where
legibility is the primary concern,'aefer to luminance
contrast.
3) For isolated images where_accurate colour identification
is required, the image shall subtend 30’ of arc; 45’ of arc
is preferred.
b) Reality information
Not applicable.
Contrast fof Depending on thé type of information shown, the visual display | See display Applicable onfly
object legibjlity | shall fulfil the following requirement: luminance, in software
a) Artificial-information luminance applications.
contrast

Not applicable.

78
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Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Colour Depending on the type of information shown, the visual display | See character |Applicable only

considerations
for graphics

shall fulfil the following requirements.
a) Artificial information

1) Where accurate colour identification of characters or
symbols is required, the minimum size of them shall be at
least 20’ of arc at the design viewing distance.

height, colour
coding.

1ISO 9241-305
P 19.1

in software
applications.

2) When an application requires the user to discriminate or
identify colours, it shall offer a default set of colours.

3) Colour pairs_that are to be discriminated shall have
values of AE,, > 20.
4) Negative polarity

Spectrally extreme blue (v' <0,2) on a dark background
shall not be used. Spectrally extreme red (v’ > 0,4) shall
not be used on a spectrally extreme blue (V' < 02)
background.

5) Positive polarity

Spectrally extreme blue (v' < 0,2) shall not_be)used on a
spectrally extreme red («' > 0,4) background. Spectrally
extreme red (u' >0,4) shall not be used.'on a spectrally
extreme blue (v' < 0,2) background.

b) Reality information

Not applicable.

Background and
sufrounding
impge effects

Depending on the type of information shown, the visual display
should meet the following recommendation.

a) Artificial information

To better discriminate and identify colours, systems and
applications.should use an achromatic background behind
chromatic(foreground image colours or achromatic foreground
image colours on chromatic backgrounds.

b) Reality information

Not applicable.

Not applicable.

Applicable only
in software
appli¢ations.

Number of
colours

Depending on the type of information shown, the visual display
should meet the following recommendations.

a) Atrtificial information

1) Simultaneous colour presentation: for accurate
identification, the default colour set(s) for colour coding

Not applicable.

Applicable only
in software
appli¢ations.

——i P " ) . P )
S1TUUIU CUTISISU UT TTU TTHUTTS Ulall CICVETT CUIVUUTS TUTI ©alll
set.

2) Visual search for colour images: when a rapid visual
search based on colour discrimination is required, no
more than six colours should be used.

3) Colour interpretation from memory: if the meaning of each
colour of a set of colours is to be recalled from memory,
no more than six colours should be used.

b) Reality information

Not applicable.
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Table 83 — Fidelity

Measuring | Assessment

Attribute | Pass/Fail criteria based on requirements and intended context of use .
method and reporting

Colour Depending on the type of information shown, the visual display shall fulfil [ ISO 9241-305 | For artificial

gamut and | the following requirements. P 19.5 information,
\r;r]:ﬁreence a) Atrtificial information P19.7 see Table 84.
For reality
1) Colour gamut information,
Over all relevant viewing directions (see design viewing direction), see Table 85.

e cnromatiCity  diagrdalit ared under ambienttomimation—shatt
exceed a minimum of 5 % of the total area of the CIE 1976 UCS
chromaticity diagram, centred about the chromaticity of the
reference white.

2) Reference white

A reference white shall be displayable on the visual display with a
maximum deviation of the correlated colour temperature of
+ 500 K. Preferred correlated colour temperatures are e.g.
5000 K, 5500 K, 6 500 K, 7 500 K and/or 9 300 K.

3) The reference white shall be adjustable by the user.
b) Reality information
1) Colour gamut

Over all relevant viewing directions (see design viewing direction),
the colour gamut under ambient illumination should\be optimal to
more than 90 % of the population and shall be-optimal to more
than 75 % of the population (see Figure 13) B7h441,

NOTE 1 Using colour points deviating from“the EBU or those of
IEC 61966-2-1, sRGB, or ITU-R, BT.709,lcolour points and their
tolerances implies that colour mapping is applied.

2) Reference white

A reference white in accordance with the regional regulations as
defined by the ITU shall be 'displayable on the visual display with a
maximum deviation of the correlated colour temperature of
+ 300 K.

NOTE 2 Typical correlated colour temperatures are 6 500 K, 6 774 K or
9300 K.

3) Skin tones

Objects ‘or'scenes taken from reality (especially skin tones) shall
havé accurate colour rendering when visualized on a display [34].
Under darkroom conditions at the design viewing direction, the
skin tone should have chromaticity coordinates u’' =0,222 1,
v =0,488 4 and shall be within a circle of radius 0,01 from this
point with a luminance of ¥ =0,440 4 + 10 %, normalized to a unit
value of white. Over all relevant viewing directions (see design
VieWIng direction), the SKInm tone under ambient fifumimnation shatt
not exceed the maximum chromaticity uniformity difference of
Au', v =1(0,222 1 —u')? + (0,488 1 —1/)2]9:5 = 0,02.

NOTE 3 If the visual display offers sufficient colour gamut and
electro-optical transfer function (gamma value) according to the regional
regulations as defined by the ITU, sufficient colour rendering can be
assumed (additivity law of colour stimuli).
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Figure 13+= Optimal and acceptable chromaticity ranges — Emissive flat-panel LCI

© 1SO 2008 — All rights reserved 81


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

Table 84 — Assessment and reporting for colour gamut and reference white — Artificial information

According
to Table 83

Assessment and reporting

a)1)

Step1  Measure the tristimulus values, X; Y; Z

Il,object(mloc-mdir)?
where:

— illumination condition: darkroom;

ill,object(mloc-mdir)’  “ill,object(mloc-mdir)’

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen

test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;

— measurement location: 5 for isotropic visual displays (see Figure 12) and CL for anisotro|
visual displays (see Figure 11);

— measurement direction: 0 (perpendicular) for isotropic visual displays and 1 to 7 for‘anisotro
visual displays.

Report the resulting values. Determine the chromaticity coordinates of the primaries)and the col
gamut under darkroom conditions. Report the resulting values and show. the chromati
coordinates of the primaries in the CIE 1976 UCS diagram.

Step 2 Based on the design screen illuminance, Eg, determine the-(reflectometer) tristimu
values, Xp, Y and Zp, for the component reflected from diffuse illumination of CIE illuminants A 3
D65, and the illuminant specified by the supplier. Report the resulting'values.

Step3 Based on the luminance of the large aperture source, determine the (reflectomet
tristimulus values, Xg gxr. Ys ext: Zs ext for the component specularly reflected from large apert
sources of illumination of CIE illuminants A and D65, and the illuminant specified by the suppl
Report the resulting values.

Step4 Determine the chromaticity coordinates of the primaries under ambient illumination of ¢
illuminants A and D65, and the illuminant specified by the supplier. Report the resulting values 3
show the chromaticity coordinates of the primaries in the CIE 1976 UCS diagram. Calculate
colour gamut. Report the resulting value for-passed or failed.

pic

pic
bur
City

us
nd

er)
lire
er.

CIE
nd
he

a)2

Step 1  Measure the chromaticity coordinates, u’ where:

’
ill,object(mloc-mdir)* Y ill,object(mloc-mdir)’
— illumination condition: darkroom;

— object: full-screen test pattern at 100 % grey level for monochrome visual displays or full-scrg
test pattern with combination R=G=B = 100 % for multicolour visual displays;

— measurement location: 5 for isotropic visual displays (see Figure 12) and CL for anisotro|
visual displays(see Figure 11);

— measurement direction: 0 (perpendicular) for isotropic visual displays and 7 for anisotro
visual displays.

Step 2 _~Report the resulting values, show the chromaticity coordinates of the primary (primaries
the CIE976 UCS diagram and determine the colour temperature. Report the resulting value
passed or failed.

pic

pic

in
for

Report whether the reference white is adjustable by the user.

Report the possible settings.
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Table 85 — Assessment and reporting for colour gamut and reference white — Reality information

According
to Table 83

Assessment and reporting

b) 1)

Step 1 Measure the tristimulus values, Xj e ct(mioc-mdir) y Zi

|II ,object(mloc-mdir

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen

test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;

— measurement location: 5 for both isotropic and anisotropic visual displays (see Figure 1

ill,object(mloc-mdir)

where:

2);

— measurement direction: 0 (perpendicular) for isotropic visual displays and A to | fox
visual displays.

Report the resulting values. Determine the chromaticity coordinates of the primaries and
gamut under darkroom conditions. Report the resulting values and show the chromaticity
of the primaries in the CIE 1976 UCS diagram.

Step 2  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimiilus values,

Xp, Yp and Zp, the component reflected from diffuse illumination of GIE iltuminants A and D
illuminant specified by the supplier. Report the resulting values.

Step 3 Based on the luminance of the large aperture\source, determine the (ref
tristimulus values, Xg gyt, Y5 ex: Zs gx: for the component.specularly reflected from lar
sources of illumination of CIE illuminants A and D65/and the illuminant specified by th
Report the resulting values.

Step4  Determine the chromaticity coordinates. ofthe primaries under ambient illumingtion of CIE

illuminants A and D65, and the illuminant specified by the supplier. Report the resulting
show the chromaticity coordinates of the primaries in the CIE 1976 UCS diagram. Calculats
gamut. Report the colour gamut and whether the reproduction of natural colours is optin
than 90 %, acceptable to 75 % and aceeptable to 50 % of the population (see also Anng
boundaries).

anisotropic

the colour
coordinates

65, and the

lectometer)
je aperture
e supplier.

values and
b the colour
hal to more
x B for the

b) 2)

Step 1 Measure the chromaticity coordinates, ' y where:

!
ill,object(mloc-mdir) Y ill,object(mloc-mdir,

— illumination condition: darkroom;

— object: full-screen test pattern at 100 % grey level for monochrome visual displays of
test pattern with combination R=G=B = 100 % for multicolour visual displays;

— measurementlocation: 5 for both isotropic and anisotropic visual displays (see Figure 1

— measurément direction: 0 (perpendicular) for isotropic visual displays and | for anisot
displays.

Step.2. /Report the resulting values, show the chromaticity coordinates of the primary (p
the-CIE 1976 UCS diagram and determine the colour temperature. Report the resultin
passed or failed.

full-screen

P);

ropic visual

rimaries) in
g value for

Step1  Measure the display luminance, L.
where:

ill object(mloc-mairyy @nd  the  chromaticity g

r
Wil object(mloc-mdir) ¥ |II,obJect(mIoc—md|r)

— illumination condition: darkroom;

oordinates,

— object: monochrome visual displays — not applicable; multicolour visual displays —|

drive of the visual display with a determined signal in accordance to the regional regulations as

defined by the ITU;

— measurement location: 5 for both isotropic and anisotropic visual displays (see Figure 12);

— measurement direction: 0 (perpendicular) for isotropic visual displays and A to | for
visual displays.

Step2  Report the resulting values for passed or failed and show the chromaticity coordinates of the

skin tone in the CIE 1976 UCS diagram.

full screen

anisotropic
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Table 85 (continued)

According .
to Table 83 Assessment and reporting

Step 3 Measure the tristimulus values, Xill,object(mloc—mdir)’ Yill,object(mloc—mdir)’ Zill,object(mloc—mdir)’ where:

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
drive of the visual display with a determined signal in accordance with the regional regulations as
defined by the ITU;

— measurement location: 5 tor both isotropic and anisotropic visual displays (see Figure 12);

— measurement direction: 0 (perpendicular) for isotropic visual displays and A to | for anisotropic
visual displays.

Report the resulting values.

Step4  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimulus valups,

Xp, Yp and Z,, for the component reflected from diffuse illumination of CIE illuminants A and D65, gnd

the illuminant specified by the supplier. Report the resulting values.

Step5 Based on the luminance of the large aperture source, determine the (reflectomefer)

tristimulus values, Xg gyr, Y5 ext, Zs exy for the component specularly-reflected from large apertyre

sources of illumination of CIE illuminants A and D65, and the illuminant specified by the suppller.

Report the resulting values.

Step 6 Determine the chromaticity coordinates of the skin tene under ambient illumination of CIE

illuminants A and D65, and the illuminant specified by the supplier. Report the resulting values gnd

show the chromaticity coordinates of the skin tone in the«CIE 1976 UCS diagram.
Table 86 — Fidelity
Pass/Fail criteria based on Measurin
Attribute requirements and intended context methodg Assessment and reporting
1 of use

Electro-optical Depending on the type of/information [ISO 9241-305 |For artificial information and isotropic
transfer furjction |shown, the visual display shall fulfil the |P 14.1 visual displays, see Table 87.
EOTF followi i ts. P 14.2 e 1 . . .
(EOTF) and grey | following requirements For artificial information and anisotropic
scale . . P17.5 . .

a) Atrtificial information P 19.2 visual displays, see Table 88.

1) Over (all- relevant viewing|P 19.3 For reality information and isotropic
directions” (see design viewing visual displays, see Table 89.
direction), the EOTF and its first L . . .
derivative for each of the three F.or reqllty information and anisotropic
pfimary  colours  shall be visual displays, see Table 90.
ascending in a monotonous way.

2) Over all relevant  viewing NOTE The chromatic fidelity of a viqual
directions (see design viewing display is _evaluated on the pa5|s_ of addifive
direction) the chromaticity colour mixing of the three primaries. In order

) e . to reduce the number of measuremgnts
uniformity difference Al s e . . .

7 4 requined 101 assSCasITIeTIU afld Tepurtry, the
between grey levels shall not EOTF is not measured for each primary
exceed 0,04. colour individually, but only the achromatic

states are evaluated. This serves as a
compact but significant measure for
characterization of the chromatic fidelity of
the visual display.
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Table 86 (continued)

Pass/Fail criteria based on requirements | Measuring

Attribute and intended context of use method

Assessment and reporting

b) Reality information

1) Over all relevant viewing
directions (see design viewing
direction), the EOTF and its first
derivative for each of the three
primary colours shall ascend in a
TUTTUtuTriuou o vvay arua uic UGIIIIIIG
value shall be in accordance with
the intended specification with a
maximum deviation of + 0,2.

2) Over all relevant viewing
directions (see design viewing
direction), the chromaticity

uniformity difference, Au' W,
between grey levels shall not
exceed 0,02.

Table 87 — Assessment and reporting for electro-optical transfer functions and grey scale —
Artificial information — Isotropic ¥isual displays

According

o Table 86 Assessment-and reporting

a)1) Step 1  Measure the display luminance, 'L where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern’ of different grey levels (R=G=B) between 0 % @nd 100 %
(equidistant spaced in 2,5:%._steps) for monochrome or multicolour visual displays;

— measurement location{5 (see Figure 12);
— measurement direetion: 0 (perpendicular).
Report the resulting values.

Step2 Determine the monotonicities. Report the resulting value for passed or failed.

a) 2) Step 1 _(Measure the chromaticity coordinates, u’,v' where:

ill,object(mloc-mdir)’

— cllumination condition: darkroom;

== /object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visgyial displays
or full-screen test pattern with combination R=G=B = 100 %, 75 %, 50 % and 25 % for|multicolour
visual displays;

— measurement location: 5 (see Figure 12);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2 Calculate the chromaticity uniformity differences. Report the resulting value for passed or
failed.
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Table 88 — Assessment and reporting for electro-optical transfer functions and grey scale —

Artificial information — Anisotropic visual displays

t?) 01?:1::?;'1896 Assessment and reporting

a)1) Step 1 Measure the display luminance, Ly ;picctmioc-mdiry Where:
— illumination condition: darkroom;
— object: full-screen test pattern of different grey levels (R=G=B) between 0 % and 100 %

(equidistantly spaced in 2,5 % steps) for monochrome or multicolour visual displays;

——measurement tocatiom—CE(seeFigure—+1;
— measurement direction: 7 (design viewing direction).
Report the resulting values.
Step 2  Determine the monotonicities. Report the resulting value for passed or failed.

a) 2) Step 1 Measure the chromaticity coordinates, u',v' where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 % grey level forimonochrome visual displays
or full-screen test pattern with combination R=G=B = 100 %, 75 %,(50 % and 25 % for multicolpur
visual displays;

— measurement location: CL (see Figure 11);
— measurement direction: 7 (design viewing direction).
Report the resulting values.

Step 2  Calculate the chromaticity uniformity differences. Report the resulting value for passed| or
failed.

Tabld 89 — Assessment and reporting for electro=optical transfer functions and grey scale —

Reality information — Isotropic visual displays

Accordipg
to Table|86

Assessment and reporting

b) 1)

Step1  Measure the display luminance, L where:

ill,object(mloc-mdir)
— illumination conditionsdarkroom;

— object: full-screen jtest pattern of different grey levels (R=G=B) between 0% and 10Q %
(equidistantly spaced in 2,5 % steps) for monochrome or multicolour visual displays;

— measurementlocation: 5 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report theresulting values.

Stg?cp.|2d Determine the monotonicities and the gamma values. Report the resulting value for pasged
orfailed.

NOTE The gamma values are determined in accordance with Reference [36].

b) 2)

Step 1 Measure the chromaticity coordinates, u’,v/ where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visual displays
or full-screen test pattern with combination R=G=B = 100 %, 75 %, 50 % and 25 % for multicolour
visual displays;

— measurement location: 5 (see Figure 12);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step2 Calculate the chromaticity uniformity differences. Report the resulting value for passed or
failed.

86
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Table 90 — Assessment and reporting for electro-optical transfer functions and grey scale —
Reality information — Anisotropic visual displays

be greater than 3,4 of arc and
preferably should be less than 2,3’ of
arc at the design viewing distance.

According .
to Table 86 Assessment and reporting
b) 1) Step 1 Measure the display luminance, Ly ,pcctmioc-mdiry Where:

— illumination condition: darkroom;

— object: full-screen test pattern of different grey levels (R=G=B) between 0 % and 100 %
(equidistantly spaced in 2,5 % steps) for monochrome or multicolour visual displays;

— measurement location: 5 (see Figure 12);

— measurement direction: | (perpendicular).

Report the resulting values.

Step2 Determine the monotonicities and the gamma values. Report the resulting value| for passed

or failed.

NOTE The gamma values are determined in accordance with Reference([36].

b) 2) Step 1 Measure the chromaticity coordinates, u'.v'yy ;piectmioc-mfin Where:

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 %-grey level for monochrome visypal displays
or full-screen test pattern with combination R=G=B\=100 %, 75 %, 50 % and 25 % for|multicolour
visual displays;

— measurement location: 5 (see Figure 12);

— measurement direction: | (perpendicular)?

Report the resulting values.

Step2 Calculate the chromaticity'd@niformity differences. Report the resulting value forl passed or

failed.

Table 91 — Fidelity
Pass/Fail criteria based Measurin
Attribute on requirements and intended 9 Assessment and reporting
method
context of use
Regndering of The visual® display shall have|ISO 9241-305 [Display a wheel on the screen.|The wheel
mqving images | sufficient) temporal fidelity to show and the spokes shall be displayed with a 0 %
moving® images without any blur, to 100 % grey level on a backgrodnd of 50 %
smear or other noticeable artefacts. grey level for monochrome visualldisplays or

combination R=G=B=0% to
R=G=B=100% on a backgriound with
combination R=G=B =50 % for |multicolour
visual displays. The lateral velocity, v, in the
horizontal direction as well as the rotating
velocity, o, shall be adjustable| Allow the
wheel to continuously move and rotate.
Observe the visual display for any blur,
smear and other noticeable artefacts. Report
the resulting value for passed or failed.

Colour The level of misconvergence at any|ISO 9241-305 | Not applicable.

misconvergence | location on the visual display shall not|M 21.8
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Table 91 (continued)

Attribute

Pass/Fail criteria based

on requirements and intended

context of use

Measuring
method

Assessment and reporting

Image formation
time (IFT)

Depending on the image type, the IFT
shall fulfil the following requirements.

a)

Still images

Not applicable.

b)

c)

Quasi=staticimages

ISO 9241-305
P 15.2
P 15.2A

Definition of five grey levels:

Combination R=G=B =0 %
Combination R=G=B =25 %
Combination R=G=B =50 %

IFT > 200 ms:

Noticeable loss of contrast
observed during key entry,
scrolling, animation and blink
coding. Pointing devices with
rapid cursor positioning can
be used only with special
techniques.

55 ms < IFT < 200 ms:

Applications using scrolling,
animation and  pointing
devices lose detectable
contrast. Blink coding from
0,33 Hz to 5 Hz is operable.

10 ms < IFT < 55 ms:

Contrast is stable for most
applications. Motion
artefacts can be distracting.

Moving images

IFT <10 ms:

However, for displays that
keep displaying.each part of
the image over.a large part
of the frame period, the
duration ‘of the frame period
is alse alimiting factor. If the
IET-op frame period duration
is\too long while the display
produces the image during a
large part of the frame
period, then blurred or jerky
images result, and contrast
may be reduced.

Combination R=G=B =75 %
Combination R=G=B =100 %

88
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Pass/Fail criteria based Measurin
Attribute on requirements and 9 Assessment and reporting
. method
intended context of use
Spatial a) Resolution of the visual display [ Intended Report the resolution of the visual display.
resolution should enable a satisfying [ context of Use the pixel si basis f luati f
reproduction of the original | use/supplier thse et.pllxe SI|Z? as% Ias:stor ega ua I:)tntho
image. The minimum resolution | specification e SI’tPa 1a r|e39 ution. L-aiculate and report the
of the display should be resulting value:
(horizontal x vertical): 1SO 9241-305 = /2]
: P 2646 a = 60 x 2 x arctan(b/2/Dyeqgniew)
— for VGA: > 640 x 480; where
— for PAL: 768 x 576; b is the pixelsize, injmillimetres
(mm);
— for NTSC: 720 x 480.
is the spatial resoldition, in
b) The visual display should have “ ; P "
: . minutes of arc (');
a spatial resolution of less than
1 minute of arc at the design Dyesigniam, is  the  designy  viewing
viewing distance. distanee,”in millimetres (mm).

Raster For visual displays having a pixel |ISO 9241-305 |Not applicable.

mqdulation density of less than 30 pixels per|P 21.9
degree at the design viewing
distance, the luminance modulation
in the direction perpendicular to
adjacent raster lines shall not exceed
C,, = 0,4 for monochrome displays or
C,,=0,7 for multicolour displays,
when all pixels are in their high state.

Fill factor For a visual display having a pixel{;Supplier Evaluate the subpixel drawing and calculate
density of less than 30 pixels per |specification the fill factor. Alternatively, use the fill factor as
degree at the design viewing 1SO 9241-305 specified by the supplier. Report the resulting
distance, the fill factor shall-exceed ) value for passed or failed.

0.3. M21.10
The supplier shall ~submit the

subpixel drawing_ ‘ot specify the fill

factor.

Pixel density The supplier-shall specify the pixel | Supplier Report the resulting value.
density, specification

5.3 PDP for.iindoor use — Display laboratory method

5.311 Intended context of use

Th¢ attributes of the user, environment, tasks and the use of PDP (plasma display panels) are sunjmarized in

Table 92. Attributes are derived from analysis of the intended context of use and are an essential prerequisite
for the compliance assessment. Therefore, context elements different from those described in this method
could influence the Pass/Fail criteria.

The supplier shall specify the intended context of use as well as the value or value range of an attribute. The
values specified shall match the intended context of use. The intended context of use is part of the compliance
report.

NOTE PDP are considered in this compliance route for typical visual display tasks for indoor use.
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Table 92 — Intended context of use — PDP

Element Attribute Quantification
User Vision User with normal or corrected to normal vision of any age, 7 years or
older (any literate user).
Environment Design screen illuminance, At indoor locations (see References [5], [9], [19], [25]):
E
S

— up to 200 Ix, e.g. (mostly) general building areas;

— up to 300 Ix, e.g. (mostly) general machine work, rough assembly
work, (general) museum;

— vertical 250 Ix + 250 Ix x cos(a) in offices, where « is the scregn
tilt angle;

— up to 500 Ix, e.g. medium assembly and decorative work; simp
inspection, counters, libraries, (mostly) educational(areas, contrp
rooms;

= 0

— up to 750 Ix, e.g. fine work, technical drawing;

— up to 1000 Ix, e.g. precision work, quality control, inspectiof,
medical examination and treatment;

— up to 1500 Ix, e.g. high precision, werk;
— > 1500 Ix, e.g. special workplaces in the medical area;

— controlled and/or adjustable illuminance, e.g. projection room
film and video studios.and radio stations, theatres, concert hall
X-ray departments;

VZER

The supplier shall specify the maximum design screen illuminance &
well as the intended environment. The screen tilt angle is considerg
to be 80°, if not'otherwise specified by the supplier.

[eXN7)

Typical components of the At indoor lecations (see References [13], [19]):
illumination: large aperture
source (15°) and small

aperture source (1°) o Lper exr = 300 cdim?, Lpgr gy = not applicable;
illumination ’ ’

— Lperext = 500 cd/im?, Lgee gy = not applicable;

— Lggrext = 200 cd/m?, Lgee gy = 2 000 cd/m?
(suitable for general office use);

— Lperext = 125 cd/im?, Legp gy = 200 cd/m?®
(requires a specially controlled luminous environment);

where
Lrer ext is the luminance of the large aperture source (15°);

Lggg swL is the luminance of the small aperture source (1°).

The supplier shall specify the luminance of the large and smgl
aperture source of the illumination.

llluminant For this compliance route, CIE illuminants A, D65, F11 and F12 alle

ol 111 T L sl ik (DRI T} H "
CUTISIUTTTU =2 TTC SUPPIITT TTidy SPTUITY UTC TTTICTTUTU TITUTTITiarit.

NOTE 1 All these illuminants exist at every illuminance level of indoors
use, often in combinations. It is assumed that by verifying that the visual
display complies in each of the illuminants, the visual display will also comply
with any combination of illuminants.

NOTE 2 The compliance assessment need only be performed once, with
a spectrally broad-band laboratory illumination. The compliance calculations
are then made using spectral calculations and repeated for each of the
specified illumination levels and illuminants.
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Table 92 (continued)

Element Attribute Quantification
Environment | Ambient For this compliance route, an ambient temperature of approximately 15 °C to 35 °C is
temperature considered, if not otherwise specified by the supplier.

Task

Content and

For this compliance route, the following two contexts for perception of information are

perception considered, if not otherwise specified by the supplier [381.
a) Artificial information
Visualization of objects and scenes that do not have originals in our world — text
(i.e. alphanumeric characters), graphical signs, symbols, etc. — in monochrome
(including achromatic) and/or multicolour (including full-colour) presenigtion.
b) Reality information
Imaging of objects and scenes that do have existing originals in ouf world —
faces, people, landscapes, etc. — in monochrome (including achrgmatic) or
multicolour (including full-colour) presentation.
The supplier shall specify whether the visual display,is-designed predomjnantly for
artificial information or reality information.
If both types of information are used in a work.environment, Pass/Fail criterja for both
types of information are applied.
Amount of Preferred screen size for sufficient amotint of information with appropriate gbject size
information and resolution.
Image type For this compliance route, still, Quasi-static or moving images are considered, if not

otherwise specified by the suppliet.

Design viewing
distance,

Ddesign,view

The supplier shall specify the design viewing distance depending on the prédominant
information. If both types of information are used in a work environment, the design
viewing distance for afrtificial information is selected.

a) Artificial information

The typical”design viewing distance is calculated on optimum positipn for the
most.important visual display that is within £ 15° in the vertical and |horizontal
difections from the line-of-sight [11],

— Ifw,., > H,

view view"

Dyesign.view = Wyiew2 x tan(15°) = W, /0,536
— I Hjow > Weiew'
Dyesign.view = Hyiew/2 x tan(15°) = H,;,,, /0,536
where
Hjiow is the height of the active display area;
Wiew is the width of the active display area.

b) Reality information

BDepending—on—the—aspestratio—ofthe—active—display—area—the—typical design
viewing distance, Dyegign view: IS as follows.
— For aspect ratio 4:3 (from ITU-R BT.500):

If Hjgy, < 1,53 M: Dyogignview = 1 M+ 4 x I,

view = view

If H,

view

— For aspect ratio 16:9 (from ITU-R BT.710):

> 1,53 M: Dyegignuiow = 47 % H,

view

=3xH,

Ddesign,view view

© 1SO 2008 — All rights reserved
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Table 92 (continued)

Element Attribute Quantification
Task Design viewing direction Within a specific range of angles from the normal. For this compliance
(6, Dp) route, perpendicular viewing direction is assumed, if not otherwise

specified by the supplier. Therefore, the default design viewing
direction (6, @p)is (0°, -).

Design viewing direction range
(angle of inclination and
azimuth)

For this compliance route, a design viewing direction range of up to
80° is considered, if not otherwise specified by the supplier (see
Figure 14). Therefore, the maximum angle of inclination, @, is 40°. The

azimuth angle, @, 1S U" 10 5oU".

Figure 14 — Design viewing direction for PDP

Eye and head position

From fixed to moving.

Number of users

Typically single or multiple.

Usage Display handling

For this compliance route, stationary display handling is considered, if
not otherwise specified by the supplier.

5.3.2 Information about the.technology

The basic |physical attributeés of PDP technology are given in Table 93. The supplier shall submit a detafled
technical specification ¥= rated voltage, rated frequency, rated current, rated power consumption, panel, panel
specificatign, horizontal/vertical pixel size, original resolution, anti-reflection treatment, pixel fault declaration,
vertical frequency: bandwidth, horizontal frequency bandwidth, max. video bandwidth, video/computer

compatibilities, ‘prepared gamma value, factory setting of “brightness”,
ut-e g as defined by the ITU_etc

colour ga

"« "«

contrast”, “colour” control, reference

Table 93 — Basic physical attributes of PDP

Basic physical attributes Description
Optical mode of operation Emissive
Mode of observation Direct view

Diagonal of the active display area

Depending on application

Resolution

Depending on application

Aspect ratio

Depending on application, e.g. 4:3, 5:4 or 16:9

92
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5.3.3 Compliance assessment method

The compliance assessment for PDP shall be made in accordance with Tables 94 to 129.

ISO 9241-307:2008(E)

Where necessary, the assessment and reporting contains evaluation steps. These serve as a guide through
the complex assessment and give an overview of the assessment and its intent. Owing to individual physical
attributes of the technology in relation to the attributes to be assessed, some basic parameters such as
illumination condition, object (test pattern), measurement location and measurement direction are described in
short form as well. The procedure also specifies the corresponding free parameters of the measuring method

of ISO 9142-305.

Table 94 — Viewing conditions

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Asse€

and reporting

ssment

Degsign viewing
digtance

Depending on the type of information shown, the visual
display shall fulfil the following requirements.

a) Artificial information

The typical design viewing distance, Dyggjgn view: Shall be
calculated on optimum position for the most important
visual display that is within +15° in the vertical -and
horizontal directions from the line-of-sight.

If W, > H,

view view"

Wioul2 x tan(15°)=W,,,/0,536

Ddesign,view =

fH, >W

view view"

H, /2 x tan(15°) = H,;., /0,536

Ddesign,view =

where

H

view

w,

view

b) Reality information

is the height of the active display area;

is the-width of the active display area.

Depending 6n the aspect ratio of the active display area,
the typicaldesign viewing distance, Dyesign.view’ shall be
as follows:

For aspect ratio 4:3 (from ITU-R BT.500):
If H <1,53m:

view =

Ddesign,view =1m+4x Hview

If H >1,53 m:

view

=4,7 x H

Ddesign,view view

For aspect ratio 16:9 (from ITU-R BT.710):

Supplier
specification,
intended
context of use

Use

supplier
value or
obtained
intendeg
use. Re
resulting

Ddesign,view =3 x Hview

where H,

Liew 1S the height of the active display area.

specified
value

from
context of
ort the
value.

Design viewing
direction

The visual display shall conform to all optical requirements
over a relevant range of viewing directions.

The design viewing direction, (&, @p), as well as the design
viewing direction range shall be specified.

Supplier
specification,
intended
context of use.

See Table 95.
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Table 95 — Assessment and reporting for design viewing direction

According to

Assessment and reporting

Table 94
Step 1 Examine the isotropy of the visual display and report the result.
NOTE 1 For isotropic visual displays, only lateral optical measurements are performed.
NOTE 2 For anisotropic visual displays, lateral and directional optical measurements are performed.
NOTE 3 PDP are always treated as isotropic visual displays.
Step 2  For the design viewing direction as well as for the design viewing direction range, use values
obtainad from intandad cantavt of Lica ar cunnliagr.cnacifiad valiiae Danart thg racultina valiige
Lid o Lig - Lig 9 -
Step 3  Carry out optical measurements at measurement locations 1to 9 as shown in Figure’'[l5.
Throughout the measurements, align the measuring instrument perpendicular to the screen”if hot
otherwise stated.
N | | <
@1 @2 ' 83
~ | | ~
. | | 7
AN LS
_.._.._.._..>.|\_.._.._.._.._).L.._.._.._.._
RN 7
~N. i
® 4 | 85 | ®6
VRN ;
|~ N
~ : AN
e | | N
/.‘ 7 e 3 ! @9
- | |
Figure 15 — Measurement locations on PDP
Table 96 — Viewing conditions
Attribute Pass/Fail criteria based on requirements Measuring Assessmernt
and intended context of use method and reporting
Gaze and |head | The workplace and the visual display should permit the user to|Not applicable. |Not applicablé¢.
tilt angles view_the screen with a gaze angle from 0° to 40° and a head tilt
angle from 0° to 25°.
Virtual imagpes Not applicable. Not applicable. [Not applicablé.
L

94
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Table 97 — Luminance

ISO 9241-307:2008(E)

. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute . .
and intended context of use method reporting
llluminance The supplier shall specify the minimum and maximum |Intended Use supplier-specified
design screen illuminance, Eg, as well as the illuminant. context of value or value obtained
use/supplier from intended context
specification of use. Report the
resulting value.
Display Depending on the type of information shown, the visual |ISO 9241-305 [For artificial
lurpirrarce tisptay stattfotfit-the foffowimgrequirerments—————— P25 mformatiom;jsee
a) Artificial information M12.1 Table 9&
. . . For reality information,
1) Under darkroom 'c'ondltlons', the wsugl display see T4ble 99,
shall have a minimum display luminance of
35 cd/m? over all relevant viewing directions (see
design viewing direction) [10],
2) Under darkroom conditions, the visual display
should have a minimum display luminance of
100 cd/m? over all relevant viewing directions (see
design viewing direction) [10],
b) Reality information
1) Under darkroom conditions, the visual ~display
shall have a minimum display Iluminafhce of
80 cd/m? over all relevant viewing directions (see
design viewing direction) [21],
2) Under darkroom conditions, the visual display
should have a minimum display luminance of
200 cd/m? over all relevant.Viewing directions (see
design viewing direction) 501,
NOTE The display luminance under ambient illumination is
explicitly considered in the attribute /Juminance contrast.
Table 98 — Assessment and reporting for display luminance — Artificial information
According .
o Table 97 Assessment and reporting
a) Measuire-the display luminance, Li”,object(mloc_mdir), where:
+— illumination condition: darkroom;
— object: full-screen test pattern at 100 % grey level for monochrome visual Hisplays or
full-screen test pattern with combination R=G=B = 100 % for multicolour visual disglays;
— measurement locations: 1 to 9 (see Figure 15);
— measurement direction: 0 (perpendicular).

Report the resulting values for passed or failed.
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Table 99 — Assessment and reporting for display luminance — Reality information

According .
to able 97 Assessment and reporting
b) Measure the display luminance, Lj; spject(mioc-mair): Where:
— illumination condition: darkroom;
— object: full-screen test pattern at 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 100 % for multicolour visual displays;
— measurement locations: 1 to 9 (see Figure 15);
— measurement direction: 0 (perpendicular).
Report the resulting values for passed or failed.
Table 100 — Luminance
Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance a) In work environments, the luminance of task areas,|ISO 9244:305 |a) Not applicafle.
balance ang Liask arear that are frequently viewed in sequence while
glare using the visual display (document, covers, etc.) should b) Measure the

gloss of the hous|ng
and report the
resulting value for
passed or failed.

be between

0’1 x Ltask,area < LEa,HS < 10 x Ltask,area

where L, s is the area average luminance of the.isual
display.

b) For prolonged use in work environments, check that the
design of the visual display screen and surrounding area
of the product housing do not produce disturbing glare in
the prevailing environmental lighting-conditions.

NOTE 1 Glare is defined by CIE (845-02-52; glare) as: “condition
of vision in which there is discomfort-or‘a’reduction in the ability to see
details or objects, caused by an (unsuitable distribution or range of
luminance, or too extreme - contrasts” (International Lighting
Vocabulary, CIE Publication_17.4, 1987). Disturbing glare is thus a
condition of vision in which\there is a disturbing degree of visual
discomfort or/and a notjCeable reduction in the ability to see details or
objects.

NOTE 2 In general, a matt surface design does not produce glare,
whereas a glgss, surface may do so, depending on its shape and size
and environmental lighting.

NOTE 3 Designers are advised to take into account the inter-
relationship and interaction between the number of gloss units and the
coloeur“and reflectance, size and shape of the underlying surface. See
also Reference [40].

NOTE 4 For housings with non-flat surfaces, the non-glossy or
o 4 . . ¢
methods, for example, gloss reference sample sheets.

NOTE 5 At the time of publication of this part of ISO 9241, there
was no international scientific consensus regarding the exact level of
gloss that may produce disturbing levels of glare in relation to the
relevant housing surface characteristics. Different gloss values were
proposed but further research into this area, with experimental
conditions that are fully specified, is encouraged. Since, due to
interocular scattering, elderly people suffer in particular from glare,
such research needs also to be done with elderly subjects. It is
planned to publish the results in an annex to a future edition of this part
of ISO 9241.
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Table 100 (continued)
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1)

The display luminance (luminance of the\low and/or
high state) shall be adjustable >manually or
automatically to the ambient illumination-conditions.

The display luminance of thexlow state shall be
adjustable.

The display luminance o0f<the high state shall be
adjustable.

The luminance of. the”low and high states shall be
adjustable indepetdently.

Adjustment of\the display luminance (luminance of the
low and/er_ high state) shall not affect the electro-
opticalttansfer function (EOTF) or the gamma value.

. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute . i
and intended context of use method reporting
Luminance Depending on the type of information shown, the visual display [ ISO 9241-305 |See Table 101.
and contrast shall fulfil the following requirements. P 141
adjustment a) Atrtificial information
1) The display luminance (luminance of the low and/or
high state) shall be adjustable manually or
automatically to the ambient illumination conditions.
2) The display luminance of the low state should be
adjustable.
3) The display luminance of the high state shall be
adjustable.
4) The luminance of the low and high states should be
adjustable independently.
5) Adjustment of the display luminance (luminance of the
low and/or high state) should not affect the
electro-optical transfer function (EOTF) or the gamma
value.
b) Reality information
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Table 101 — Assessment and reporting for luminance and contrast adjustment

According .
to Table 100 Assessment and reporting

a)1),b)1) Step 1  Report the available controls for manual or automatic adjustment.
Step 2 Describe the effect of the controls based on the supplier’s information.
Step 3  Report the resulting values for passed or failed.

a) 2), b) 2) Step 1  Adjust the control responsible for the display luminance of the high state to maximum.

Qh:p 2 ArIJinet the cantral raepnncihln for the dieplgy luminance of the low state hetween minimum

and maximum. Measure the display luminance, Ly, ;pcctmioc-mdir) fOr €ach adjustment, where:

— illumination condition: darkroom;

— object: full-screen test pattern with minimum grey level for monochrome visual\ displays|or
combination R=G=B = 0 % for multicolour visual displays;

— measurement location: 5 (see Figure 15);

— measurement direction: 0 (perpendicular).

Step 3  Report the resulting values for passed or failed.

a) 3), b)[3) Step 1 Adjust the control responsible for the display luminance of the fow state to maximum.

Step 2  Adjust the control responsible for the display luminance of the high state between minimpm

and maximum. Measure the display luminance, L opjectmioc-mgi)) O €ach adjustment, where:

— illumination condition: darkroom;

— object: full-screen test pattern with minimum grey level for monochrome visual displays|or
combination R=G=B = 0 % for multicolour visual'displays;

— measurement location: 5 (see Figure 15);

— measurement direction: 0 (perpendiculary-

Step 3  Report the resulting values for'passed or failed.

a) 4), b)|4) Step 1 Display a full screen grey(scale (equidistantly spaced in 5 % steps).

a) 5), b)[5) Step2  Adjust the control responsible for the display luminance of the high state to the midfle
position. Adjust the controkresponsible for the display luminance of the low state between minimpm
and maximum. Perform-a Visual inspection of the whole grey scale as well as the 0 %, 5 % and 1( %
areas of the grey scale.

Step 3  Adjust the ‘control responsible for the display luminance of the low state to the midfle
position. Adjust-the control responsible for the display luminance of the high state between minimpm
and maximub,'Perform a visual inspection of the whole grey scale as well as the 90 %, 95 % gnd
100 % areas)of the grey scale.
Step 4> Observe the visual display for independency between adjustments of the display luminarce
of the)low and high state.
Step 5 Observe the visual display for discrimination between the grey levels.
Step 6  Report the resulting values for passed or failed.
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Table 102 — Special physical environments

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Vibration Frequencies above 0,5 Hz of the visual display | Not applicable. | Not applicable.

should be avoided.

Wind and rain

Visual displays that may be used outdoors
should be mechanically shielded from strong
winds and rain drops falling on the display
screen.

Not applicable.

Not applicable.

Exgessive When operation of visual display devices is|ISO 9241-305 |Use supplier-specified,| value or
terhperatures required in environments where temperatures value obtained . from| intended
are approaching 0 °C or +40 °C, users should context of use. Gheck whether the
take equipment and personal precautions to supplier spetifies thel use for
ensure that they are able to complete their excessive temperatures|and report
tasks satisfactorily and safely. the resulting/value.
Table 103 — Visual artefacts
Attribute Pass/Fail criteria based on requirements Measuring Asgessment
and intended context of use method and|reporting
Luminance Depending on the type of information shown, the visual display |ISO 9241-305 |See Table 104.
nop-uniformity | shall fulfil the following requirements. P 141
P 14.2

a) Artificial information

1) Lateral uniformity criterion

Depending on the angular ,distance of test object
separation at the design viewing distance, the luminance
non-uniformity of a coloun'shall not exceed the following

luminance ratio:

1,1°to<2° 1,3:1
> 2°to <4 1,41
>4°to<5°: 1,51
> 5%o<7° 1,6:1
SN 1,7:1

2) Fhe.Mmaximum luminance ratio of a colour should not

exceed the following luminance ratio:

1,1°to<2°% 1,11
>2°to<4° 1,21
>4°to<5% 1,31
>5°to<7% 1,351
>7° 1,4:1

3) Directional uniformity criterion

Within the design viewing direction range, the luminance
non-uniformity of a colour shall not exceed a maximum
luminance ratio of 1,7:1 and should not exceed a

luminance ratio of 1,4:1.
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Table 103 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting

b) Reality information
1) Lateral uniformity criterion

Depending on the angular distance of test object
separation at the design viewing distance, the luminance
non-uniformity of a colour shall not exceed the following
luminance ratio:

1,1°to<2% 1,11

>2°to<4°: 1,211

>4°to<5% 1,3:1

>5°to<7°: 1,35:1

>7°% 1,4:1

2) Directional uniformity criterion

Within the design viewing direction range, the luminance
non-uniformity of a colour shall not exceed a maximum
luminance ratio of 1,4:1.

Table 104 — Assessment and reporting for luminance non-uniformity

Accordiphg .
to Table 103 Assessment and«eporting

a)1),2); ) 1) [Step1 Measure the display luminance, L where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combination R=G=B = 50 % and"R=G=B = 100 % for multicolour visual displays;

— measurement locations: 1 to'9\(see Figure 15);
— measurement direction: 0 (perpendicular).
Report the resulting valyes.

Step 2  Evaluate the lateral uniformity criterion. Determine the angular distance of the measuremgnt
locations, where_the) centre location is used as the reference, and calculate the corresponding ratips.
Report the resulting value for passed or failed.

a) 3), b)[2) Not applicable?
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Attribute Pass/Fail criteria based on requirements Measuring Assessment

and intended context of use method and reporting

Colour non- Depending on the type of information shown, the visual display shall | ISO 9241-305 |See Table 106.
uniformity fulfil the following requirements. P 19.2

a) Artificial information P19.3

1) Lateral uniformity criterion
For an intended uniform colour appearance, the
r\hrnmafir\ify ||nifnrmi+y Hianrnnr\n, Au’)\” of a2 colour at
different locations on the visual display shall not exceed
Au' v = 0,02 for Dacﬁve/DdesignyvieW <0,75
Au' v = 0,03 for Dacﬁve/DdesignyvieW > 0,75
where
Dctive is the diagonal of the active display
area;
Ddesign,view is the design viewing distance.
2) Directional uniformity criterion
The visual display shall have sufficient ,chromaticity
uniformity over all relevant viewing directions.(see design
viewing direction). The maximum chromaticity uniformity
difference, Au',v', of a colour shallxnot exceed the
above-mentioned limits.

b) Reality information

1) Lateral uniformity criterion
For an intended uniform colour appearance, the
chromaticity uniformity~difference, Au’,v’, of a colour at
different locations _on“the visual display shall not exceed
0,02.
2) Directional uniformity criterion
The visual display shall have sufficient chromaticity
uniformity> over all relevant viewing directions (see design
viewing~ direction). The maximum chromaticity uniformity
difference, Au',v', of a colour shall not exceed 0,02.
Table 106 — Assessment and reporting for colour non-uniformity
According .
th Table 105 Assessment and reporting
a) Y, b)1) |[Step1 Measure the chromaticity coordinates, u',v'y opject(mioc-mair) Where:

— illumination condition: darkroom:

— object: full-screen test pattern with half and maximum grey level for monochrome visual displays
or combinations R,G,B = 100 %, combination R=G=B = 75 % and combinations R,G,B = 50 % for
multicolour visual displays;

— measurement locations: 1 to 9 (see Figure 15);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2  Evaluate the lateral uniformity criterion and calculate the maximum chromaticity uniformity

difference. Report the resulting value for passed or failed.

a) 2), b) 2) Not applicable.

© 1SO 2008 — All rights reserved

101



https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

Table 107 — Visual artefacts

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment and reporting

Contrast
non-uniformity

a) Lateral uniformity criterion

For an intended uniform appearance, the
contrast non-uniformity,

CR 1-CR_;/CR

nonuniformity ~ max’

shall not exceed 50 %,

1ISO 9241-305
P 18.5

Not applicable.

where CR is the luminance contrast.
b) Directional uniformity criterion

The visual display shall have sufficient
contrast uniformity over all relevant viewing
directions (see design viewing direction).

1) The Iluminance contrast, CR, shall
exceed the limit of CR ;..

2) There shall be no contrast inversion.

Geometric
distortions

Depending on the type of information shown, the
visual display shall fulfil the following
requirements:

a) Artificial information

1) For different rows or columns of text,
the difference of length shall not
exceed 1 % of the length of that column
or row.

2) The horizontal [vertical] displacement-of
a symbol position relative to the-symbol
positions directly above and~ below
[right and left] shall not vary by more
than 5% of the ,eharacter width
[character height].

b) Reality information

For different (fows or columns, the
difference of tength shall not exceed 1 % of
the length of that column or row.

ISO 9241-305
M21.1
M21.4
P21.2
P 215

Evaluate the geometric distortions
and report the resulting value fo
passed or failed.

=

Screen ang
faceplate
defects

The visual-display should be in the fault class
Classp,g) 0/ with a recommended maximum of
Classgier I. If not in Classp;,, 0, the supplier
shall specify the Classp,,, of the visual display in
accordance with Table 108.

ISO 9241-305
M21.6

Report  supplier's  declaratipn.
Evaluate pixel and subpixel fadlts
by direct observation. Determjne
and report the fault class.

NOTE Rounding policy: rolind
down: x,00 to x,49 — x; round up: ,50
tox,99 - x + 1.

102
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Table 108 — Pixel fault classification

Type 3 Cluster withmore than | | . = .
Class pixel Type 1 | Type 2 (See Notes 110 7) one type 1 or type 2 type 3 faults
Stuck high | Stuck low fault
0 0 0 0 0 0 0
| 1 1 2 1 0 0
1 1 1 3 0 0
(for type 3 = 5 PSU)
1 1 0 5 0 0
" 2 2 5 0 0 1
2 2 5-1xn 2xn 0 1
for type 3 = 10 PSU)
2 2 0 10 0 1
" 5 15 50 0 0 5
5 15 50 -1 2 0 5
(jor type 3 = 100 PSU) il “
5 15 0 100 0 5
v 50 150 500 0 5 50
50 150 500 -1 2 5 50
(fér type 3 = 1 000 PSU) * My My
50 150 0 1000 5 50
NJTE 1 Faults that are below the visibility threshold at the design viewing distance and design luminance level are not|considered.
NJTE 2 For ergonomics performance, the number, size and contrast of defects and pixel faults shall not exceed the [threshold for
pefformance decrease.
NJTE 3 These fault classes consider the following.

a) | Bright subpixel faults are perceived as more sensitive than datk-subpixel faults. Therefore, pixel faults are weighted|in perceived
sensitivity units (PSU), where type 3 stuck high fault = 2 PSY and type 3 stuck low fault = 1 PSU. Therefore, different ¢ombinations
of type 3 faults in Classp,q, I, I, Ill and IV are possible.

b) | For smaller displays < 9,1in (23,1 cm) in predominant, the pixel density is higher and less sensitive than for bigger displays
>9,1in (23,1 cm) with less pixel density.

c) | A class definition that addresses primarily the-acceptance levels of the users and their related tasks and where, for pxample, the
classes can reflect the following contexts;

1)  Classpig 0, for special video display unit tasks with a very high sensitivity and importance in minimizing| risks in the
information perception, such as inspection of critical information in processes or critical process indicators with & high risk of
wrong decisions and processsinherent errors;

2) Classpjyg |, for specific \video display tasks with high sensitivity and special importance to pixel faults, such as|observation,
surveillance, image duality inspection tasks with less risk of inherent faults in the case of reading and observation|errors;

3) Classpyg I, for general user display tasks with a sensitivity to pixel faults, such as reading and processing tex{ information,
perceiving object)iand symbol information with sufficient reading performance to operate the task.

4) Classpjgllland Classp;, IV, for display tasks with less sensitivity to pixel faults, such as processing public infprmation and
advertisements, text book reading, and reading of fast-moving images, with sufficient performance to perceive thg information
withéutydiscomfort to the user.

NJTE 4 Related ergonomics performance criteria with threshold values of defects for visibility and different tasis are under
invpstigation.

NQTE-S _ Type 3 faults include dim pixels of 25 % <L <50 % (dark). 50% < L <75 % (bright). where L _is the gverage pixel
response to a maximum luminance command (e.g. white). Intermittent pixels or blinking pixels are rated with 2 PSU. The weighting of
the PSU is indicated in front of the multiplier n¢|,¢spixel Of type 3 faults.

NOTE 6 The multiplier, ng),5spixerr €aN Vary with the PSU and can take n); = 1to 4, n); = 110 49, n), = 1 t0 499. If not fault class,
Classp;, 0 or I, the supplier shall specify the fault class, Classpy,g, as well as ng ,55pixerr depending on the specified distribution of
PSU.

NOTE 7 The calculation of the maximum number of faults depends on the display size and the number of pixels of the display, as
follows:

a) fordisplays > 9,1 in (23,1cm): per type per million pixels;
b)  fordisplays < 9,1 in (23,1 cm) with > 250 000 pixels: per type per 250 000 pixels;

c) fordisplays < 9,1in (23,1 cm) with < 250 000 pixels: per type for the whole display.

© IS0 2008 — Al rights reserved 103


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

Table 109 — Visual artefacts

Pass/Fail criteria based

Attribute on requirements and intended Measuring Assessment and reporting
method
context of use

Temporal The entire image area shall be free of | ISO 9241-305 | Evaluate the temporal instability. Report the

instability flicker for at least 90 % of the user|P 15.3 resulting value for passed or failed.

(flicker) population. NOTE Multicolour visual display:

combination R=G=B = 100 %.

Spatial The image shall be free of jitter in the |ISO 9241-305 | Evaluate the spatial instability. Report the

instability (jjtter) |intended display environment. The [P 15.4 resulting value for passed or failed.
peak-to-peak variation in the geometric
location of image elements shall not
exceed 0,000 1 mm per millimetre of
design viewing distance for the
frequency range of 0,5 Hz to 30 Hz.

Moiré effec}s For colour displays, the entire image [ISO 9241-305 |Display on the entire_image area horizontal
area shall be free of moiré patterns to and vertical bars with,maximum resolution|as
enable the user to perform the task in well as a pixel checkerboard and observe the
an effective and efficient way. screen for moiré patterns. Report the

resulting value.for passed or failed.

Other visud| The entire image area shall be free of | ISO 9241-305 | Evaluate other visual artefacts by vispal

artefacts other visual artefacts to enable the user inspection and report the resulting value [for
to perform the task in an effective and passed or failed.
efficient way.
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Table 109 (continued)
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Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment

reporting

and

Unwanted
reflections

Depending on the type of information shown, the visual display shall fulfil
the following requirements.

a)

Artificial information

The visual display shall be suitable for the intended environment.
Over all relevant viewing directions (see design viewing direction),

ISO 9241-305
P 16.3

For artificial
information,

see

Table 110.

For reality

b)

the following requirements shall be fulfilled:

Ly+Lp+Lg 0,65

1) >2,2+484x (L +Lp+Lg)

L +Lp+Lg
2) For visual displays using positive polarity:
Ly+Lpy+L
H7™D 7S 1,25
Ly+Lp
3) For visual displays using negative polarity:
Ly +Lp+L 1 Ly+L
LYPD TS g4 ZHTTD
L +Lp 15 L +Lp
Reality information

The visual display shall be suitable for_the intended environment.
Over all relevant viewing directions (seé’design viewing direction),
the following requirement shall be fulfilled:

Ly+Lp+L _
H"TD 7S 5 6,7+44:89x (L +Lp +Lg) %

L +Lp+Lg
where
Ly, is the display luminance of the high state;
L, isthedisplay luminance of the low state;

Ly is—“the Iluminance component reflected from diffuse
ilumination;

Ly is the luminance component specularly reflected from
large and/or small aperture sources of illumination.

S
T

e

i.{ormation,

ble 111.
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Table 110 — Assessment and reporting for unwanted reflections — Artificial information

According .
to Table 109 Assessment and reporting
a) Step1  Measure the display luminance, L, where:

ill,object(mloc-mdir)’

— illumination condition: darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement location: 5 (see Figure 15);

— measurement direction: @= 15°.
Report the resulting values.

Step2 Based on the reflectometer value, Rp, for the diffuse reflection characteristic 'of*the vispal
display and the design screen illuminance, Eg, determine the luminance component, £;-reflected frpm
diffuse illumination. Report the resulting values.

Step 3  Based on the reflectometer value, Rg gxy, for the specular reflection, characteristic of the
visual display and the luminance, Lggg gy, Of the large aperture source, determine the luminarjce
component, Lg g, specularly reflected from large aperture sources\of illumination. Report the
resulting values.

Step4  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of the
visual display and the luminance, Lggg gy, of the small apertire source, determine the luminarce
component, Lg gy, specularly reflected from small aperture’ sources of illumination. Report the
resulting values.

Step 5 Evaluate the requirements of Table 109, a) 1),2) and 3), and report the resulting values [for
passed or failed.

Tﬂble 111 — Assessment and reporting for,unwanted reflections — Reality information

Table 1

Accordink to
9

Assessment and reporting

b)

Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)
— illumination condition:)darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays| or
full-screen test-pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement location: 5 (see Figure 15);
— measurement direction: @= 15°.
Report the resulting values.

Step 2 Based on the reflectometer value, Rp, for the diffuse reflection characteristic of the vispal
display and the design screen illuminance, Eg, determine the luminance component, Ly, reflected frpm
diffuse illumination. Report the resulting value.

Step 3  Based on the reflectometer value, Rg pxy, for the specular reflection characteristic of the
visual display and the luminance, Lger gxg, Of the large aperture source, determine the luminance
component, Lg g, specularly reflected from large aperture sources of illumination. Report the
resulting value.

Step4 Based on the reflectometer value, Rs smLs for the specular reflection characteristic of the
visual display and the luminance, Lgee gy, Of the small aperture source, determine the luminance
component, Lg gy, specularly reflected from small aperture sources of illumination. Report the
resulting value.

Step 5 Evaluate the requirement and report the resulting value for passed or failed.
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Table 112 — Visual artefacts

ISO 9241-307:2008(E)

requirement.
a) Artificial information

Spectrally extreme colours that produce
unintended  depths  (chromostereopsis)

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Unintended Depending on the type of information shown, the | ISO 9241-305 | Applicable only in software
depth effects visual display shall fulfii the following|P 19.1 applications.

effects shall be avoided.
b) Reality information

Not applicable.
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Table 113 — Legibility and readability

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance Depending on the type of information shown, the visual display shall | ISO 9241-305 | For artificial
contrast fulfil the following requirements. P 18.2 information, see
P 18.3 Table 114.

a) Artificial information

. . . . For reality
The visual display shall be suitable for the intended information, see

environment. Over all relevant viewing directions (see design Table 115
viewing direction), the luminance contrast, CR, shall exceed )
the minimum luminance contrast of:

LH + LD + LS
CRumjin =————+

LL + LD + LS
CRnin = 2,2 + 4,84 x (L) %

with Ly =L +Lp+ Lg

where
Ly, isthe display luminance of the high state;
L, isthe display luminance of the low state;

Ly is the luminance component reflected from{ diffuse
illumination;

Lg is the luminance component specularly reflected
from large aperture sources of illumination.

b) Reality information

The visual display shall be suitable for the intended
environment. Over all relevant viewing directions (see design
viewing direction), the luminance contrast, CR, shall exceed a
minimum luminance contrast of [0!:

LH +LD +LS

CR.. =
min LL+LD+LS

CRpyin = 6,74 44,89 x (1) *%°

with L1 = LL + LD + LS
where
Ly, is the display luminance of the high state;

L, isthe display luminance of the low state;

Ly is the luminance component reflected from diffuse
illumination;

Lg is the luminance component specularly reflected
from large aperture sources of illumination.
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Table 114 — Assessment and reporting for luminance contrast — Artificial information

According .
to Table 113 Assessment and reporting
a) Step 1 Measure the display luminance, Ly object(mioc-mdir) where:

— illumination condition: darkroom;

— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement locations: 1 to 9 (see Figure 15);

— measurement direction: 0 (perpendicular).

Step2 Based on the reflectometer value, Ry, for the diffuse reflection characteristic of the visual
display and the design screen illuminance, Eg, determine the luminance component,”Lp, reflected from
diffuse illumination. Report the resulting value.

Step 3  Based on the reflectometer value, Rg gy, for the specular reflection charactefistic of the
visual display and the luminance, Lgeg ey, Of the large aperture spuice, determine the luminance
component, Lg gy, specularly reflected from large aperture sourees of illumination. [Report the
resulting value.

Step 4  Evaluate the requirements and report the resulting, values for passed or failed.

Table 115 — Assessment and reporting for luminan¢e)contrast — Reality information

According .
tb Table 113 Assessment'and reporting
b) Step 1 Measure the display luminances.Ly ,piectmioc-mdiry Where:

— illumination condition: darkroom;

— object: full-screen test pattern~at 0 % and 100 % grey level for monochrome visual [displays or
full-screen test pattern with, eombination R=G=B = 0 % and 100 % for multicolour visual displays;

— measurement locations: 1 to 9 (see Figure 15);
— measurement direction: 0 (perpendicular).

Step2  Based‘on'the reflectometer value, Rp, for the diffuse reflection characteristic of the visual
display and the.design screen illuminance, Eg, determine the luminance component, L, reflected from
diffuse illumihation. Report the resulting value.

Step 3C~Based on the reflectometer value, Rg gy, for the specular reflection charactefistic of the
visual-display and the luminance, Lgep exr. Of the large aperture source, determine the luminance
component, Lg gy, specularly reflected from large aperture sources of illumination. [Report the
resulting value.

Step4  Evaluate the requirements and report the resulting values for passed or failed.
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Table 116 — Legibility and readability

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment and
reporting

Image polarity

Depending on the type of information shown, the visual
display shall fulfil the following requirement.

a) Artificial information

If the display provides positive and negative polarity, it
shall meet all requirements of this compliance route
for each image polarity.

Not applicable.

Not applicable.

b) Reality information
Not applicable.
Character Depending on the type of information shown, the visual |ISO 9241-305: |Measurethe character
height display shall fulfil the following requirements. P 20.5 height'inymillimetres
g e . and'calculate the
a) Artificial information character height in
1) For Latin-origin characters, the minimum character minutes of arc at the
height shall be 16’ of arc at the design viewing d?3|9n viewing
distance. The preferred character height is 20’ to distance. Report the
22" of ar. resulting value for
passed or failed.
2) For Japanese characters, the minimum character
height shall be 20’ of arc at the design viewing Report the font used |as
distance. The preferred character height is 25' to well as the number of
35' of arc. pixels, Ny peighe in the
height of an
3) A default mode shall be available by Cwhich unaccented,
Latin-origin characters are presented \with a upper-case letter H.
character height of 20’ to 22’ of arc and, Japanese
characters with a character height.6f25' to 35' of Evaluate the default
arc at the design viewing distance: mode and report the
- . character height in
b) Reality information millimetres, charactef
: height in minutes of
Not licable.
ot applicable arc, the font used angl
the character height
number, Ny yeight-
Text size Depending on the type of information shown, the visual|ISO 9241-305: |[Not applicable.
constancy display shall fulfil the following requirement. P 20.4
a) Artificialinformation
The_<eight and width of a specific character of a
specific character font shall not vary by more than
+\3 % of the character height of that character set.
b)— Reality information
Not applicable.
Character Bepermdinmgomthe—type—of mformatiom—showr, the—visuat SO 9241305 Evatuate thectharacter

stroke width

display shall fulfil the following requirement.
a) Artificial information

For Latin-origin characters, the stroke width shall be
within the range of 10 % to 17 % of character height.

b) Reality information

Not applicable.

P 20.7

matrix and calculate
the character stroke
width. Report the
resulting value for
passed or failed.

110

© 1SO 2008 — All rights reserved



https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

Table 116 (continued)
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requirements.
a) Artificial information

1) For Latin-origin characters, the minimum
character matrix for continuous reading
is 7 x 9 (width-to-height).

2) For Latin-origin characters, the minimum
character matrix for numeric and
upper-case-only presentations is 5%/
(width-to-height).

3) For Latin-origin characters, the character
matrix shall be increased upwards by at
least two pixels if diacritics,are used.

4) If lower case is used _with Latin-origin
characters, the character matrix shall be
increased downwards by at least
two pixels.

5) For Latin-origin characters, and for
higher~density character matrices, the
number” of pixels used for diacritics
should follow conventional designs for
printed text.

6) " For Latin-origin characters, a 4 x5
(width-to-height) character matrix shall
be the minimum used for subscripts and
superscripts, and for numerators and
denominators of fractions displayed in a
single character position.

7) For Latin-origin characters, the 4 x5

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Character Depending on the type of information shown, the [ISO 9241-305 |Evaluate the character matrix and
width-to-height | visual display shall fulfil the following requirement. | P 20.8 calculate the character width-to-
ratio . . height ratio. Report the resulting

a) Artificial information value for passed or failed.
1) The character width-to-height ratio shall
be within the range from 0,5:1 to 1:1.
Z) A Character WIO[I’I-[O-HETQI’II rato Of 1Trom
0,7:1 t0 0,9:1 is recommended.
b) Reality information
Not applicable.
CHaracter Depending on the type of information shown, the | ISO 9241-305 |Evaluaterand report thge character
format visual display shall fulfl the following matrix. Report the resujting values

for passed or failed.

matrtx — may aiso  be  Used  for
alphanumeric information not related to
the operator's task, such as copyright
information.

8) For Japanese characters, a minimum
matrix of 11 x11 elements is
recommended, whereas a matrix of
15 x 15 elements is preferred.

b) Reality information

Not applicable.
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Table 116 (continued)

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Between-character | Depending on the type of information shown, the|ISO 9241- Evaluate the character matrix
spacing visual display shall fulfil the following requirement. 305 and report the between-
Artificial inf ti P 20.12 character spacing. Report the
a) ficial information resulting value for passed or
The minimum between-character spacing shall failed.
be one stroke width or one pixel.
b Reatity information
Not applicable.
Between-wprd Depending on the type of information shown, the|ISO 9241- Evaluate the character mafrix
spacing visual display shall fulfil the following requirements. | 305 and report thecbetween-weprd
. . P 20.13 spacing. Reporty~the resulting
a) Artificial information value for passéed or failed.
The minimum number of pixels between words
shall be the number of pixels in the width of an
unaccented upper-case letter H. The number
of pixels in the width of the letter N shall be
used for proportionally spaced fonts.
b) Reality information
Not applicable.
Between-line Depending on the type of information shown, the[IS© 9241- |Evaluate the character mafri
spacing visual display shall fulfil the following requirements. 305 and report the between-line
e . P 20.14 spacing. Report the resulfjng
a) Artificlal information value for passed or failed.
For tasks that require continuous reading of
text, a minimum of one pixel shall be‘used for
spacing between lines of text. This area shall
not contain parts of characters ordiacritics, but
may contain underscores.
b) Reality information
Not applicable.
Table 117 — Legibility of information coding
. Pass/Fail-criteria based on requirements Measuring .
Attribyite and intended context of use method Assessment and reporting
Luminance|coding | Depending on the type of information shown, the [ ISO 9241-305 | See Table 118.
Visual display shall fulfil the following requirement. |P 17.6
a) Artificial information
Over all relevant viewing directions (see
desigmviewittgdirection);, the Tatio—between
area-luminances of adjacent levels of a single
area shall exceed 1,5:1 under ambient
illumination.
b) Reality information
Not applicable.
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Table 118 — Assessment and reporting for luminance coding — Artificial information

According
to Table 117

Assessment and reporting

a)

Step 1  Measure the display luminance, L where:

ill,object(mloc-mdir)

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visual displays

or full-screen test pattern with combination R=G=B = 100 %, 75 % and 50 % for multic
displays;

olour visual

— measurement location: 5 (see Figure 15);
— measurement direction: 0 (perpendicular).
Report the resulting values.

Step 2 Based on the reflectometer value, Ry, for the diffuse reflection characteristic o
display and the design screen illuminance, Eg, determine the luminance component, L, re
diffuse illumination. Report the resulting value.

Step 3  Based on the reflectometer value, Rg g, for the specular reflection characte
visual display and the luminance, Lgep exr. Of the large aperture/ source, determine the
component, Lg ey, specularly reflected from large aperure—sources of illumination.
resulting value.

Step4  Determine the display luminances under ambjént illumination. Determine the rati
adjacent levels and report the resulting values for passed or failed.

f the visual
lected from

istic of the
luminance
Report the

bs between

Table 119 — Legibility of information coding

Attribute

Pass/Fail criteria based on\requirements Measuring Asgessment

and intended context of use method and

reporting

B

ink coding

Depending on the type of information shown, the visual display |ISO 9241-305 |Appli
should meet the following recommendations. P 15.5 in so

a) Atrtificial information appli
Where blink coding’is used solely to attract attention, a single
blink frequency. of from 1 Hz to 5 Hz, with a duty cycle of
50 %, is necommended. Where readability is required during
blinking; asingle blink rate of 0,33 Hz to 1 Hz, with a duty
cycle~of 70 %, is recommended. It should be possible to
switch’off the blinking of the cursor.

b). “Reality information

Not applicable.

cable only
tware
cations.

Cdlour coding

Depending on the type of information shown, the visual display|ISO 9241-305 |See
shall fulfil the following requirement. P17.4

a) Atrtificial information

Table 120.

CVUI Cl:: IU:UVGIIt V;UVV;IIH d;IU\Jt;UIIO (OUU dUO;BII V;UVV;IIy
direction), coded colours shall have a minimum colour
difference of AE*, > 20 under ambient illumination.

b) Reality information

Not applicable.
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Table 120 — Assessment and reporting for colour coding — Artificial information

According .
to Table 119 Assessment and reporting
a) Step 1 Measure the tristimulus values, Xill,object(mloc—mdir)’ Yill,object(mloc—mdir)’ Zill,object(mloc—mdir)’ where:
— illumination condition: darkroom;
— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
test pattern with combinations R,G,B = 100 %, combination R=G=B =75 % and combinations
R,G,B =50 %;
— measurement location: 5 (see Figure 15);
— measurement direction: 0 (perpendicular) for isotropic visual displays and 7 (design~view|ng
direction) for anisotropic visual displays.
Report the resulting values.
Step 2  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimulus valugs,
Xp, Yp and Z,, for the component reflected from diffuse illumination of CIE illuminants A and D65, gnd
the illuminant specified by the supplier. Report the resulting values.
Step3 Based on the luminance of the large aperture source, determine the (reflectometer)
tristimulus values, Xg gxt, Ysext: Zs ext for the component specularly-reflected from large apertyire
sources of illumination of CIE illuminants A and D65, and the illuminant specified by the suppller.
Report the resulting values.
Step4 Determine the chromaticity coordinates of the colours under ambient illumination of CIE
illuminants A and D65, and the illuminant specified by the supplier. Determine the colour difference
between the colours. Combinations R,G,B = 100 % andycombination R=G=B =75 % shall fulfil the
requirement. Combinations R,G,B = 50 % should fulfil,the requirement. Report the resulting values [for
passed or failed.
Table 121 — Legibility-of information coding
Attribute Pass/Fail criteria based on‘requirements Measuring Assessmernt
and intended context of use method and reporting
Geometrical Depending on the type of information shown, the visual display | Not applicable. |Not applicable.
coding should meet the following_recommendation.
a) Artificial information
Geometrical ,ceding is a particular type of graphical coding.
The distinetion” of different classes of information in a graph
may be-faeilitated by the use of different geometrical shapes,
suchgas triangles or circles. These shapes should be easy to
distingdish, which means that their number should be limited.
b) ~Reality information
Not applicable.
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Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Monochrome Depending on the type of information shown, the visual display|See character |Applicable only
and multicolour | shall fulfil the following requirements. height, in software
object size a) Artificial information luminance applications.
contrast

1) Critical details, such as symbols or text within the icon,
should have a minimum height of 20’ of arc. Heights
subtending 25’ of arc to 35’ of arc are preferred.

2) For graphical objects and other small objects where
legibility is the primary concern, refer to [luminance
contrast.

3) For isolated images where accurate colour identification
is required, the image shall subtend 30’ of arc; 45’ of arc
is preferred.

b) Reality information

Not applicable.

Cantrast for
oblect legibility

Depending on the type of information shown, the visual display
shall fulfil the following requirements.

a) Artificial information

Where accurate identification of an isolated, multicolour
image (e.g. a single character or a symbol).is required, the
same conditions for display luminance” and luminance
contrast shall apply.

b) Reality information

Not applicable.

See display
luminance,
luminance
contrast

Applicable only
in software
appli¢ations.

Cqlour Depending on the type of information shown, the visual display | See character | Applicable only
copsiderations | shall fulfil the following requirements. height, colour in software
forjgraphics a) Artificial information coding. appli¢ations.

1) Where accurate colour identification of characters or :38?991241'305
symbols.is required, the minimum size of them shall be at )
least 20')of arc at the design viewing distance.

2) When' an application requires the user to discriminate or
identify colours, it shall offer a default set of colours.

3) " Colour pairs that are to be discriminated shall have
values of AE, > 20.
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Table 122 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
4) Negative polarity
Spectrally extreme blue (v' <0,2) on a dark background
shall not be used. Spectrally extreme red (x' > 0,4) shall
not be used on a spectrally extreme blue (V' <0,2)
background.
h) Pasitive polarity
Spectrally extreme blue (v' < 0,2) shall not be used on a
spectrally extreme red (u' > 0,4) background. Spectrally
extreme red (u' > 0,4) shall not be used on a spectrally
extreme blue (v' < 0,2) background.
b) Reality information
Not applicable.
Background Depending on the type of information shown, the visual display | Not applicable. |[Applicable only
and surroupding | should meet the following recommendation. in software
image effegts a) Artificial information applications.
To better discriminate and identify colours, systems .and
applications should use an achromatic background behind
chromatic foreground image colours or achromatic foreground
image colours on chromatic backgrounds.
b) Reality information
Not applicable.
Number of Depending on the type of information showr, the visual display | Not applicable. |[Applicable only
colours should meet the following recommendations: in software
a) Artificial information applications.
1) Simultaneous coloyr-"\presentation: for accurate
identification, the default colour set(s) for colour coding
should consist of tno ‘more than eleven colours for each
set.
2) Visual search) for colour images: when a rapid visual
search based on colour discrimination is required, no
more.than six colours should be used.
3) Colour interpretation from memory: if the meaning of each
colour of a set of colours is to be recalled from memory,
no more than six colours should be used.
b)\ ‘Reality information
Not applicable.
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Table 123 — Fidelity

ISO 9241-307:2008(E)

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment
and reporting

Colour gamut
and reference
white

Depending on the type of information shown, the visual display shall
fulfil the following requirements.

a)

Atrtificial information

1)

Colour gamut

Over all relevant viewing directions (see design viewing

1ISO 9241-305
P 19.5
P 19.7

For artificial
information,
see

Table 124.

For reality
information,

b)

2)

3)

directorn), e  Cnromatcity diagraimn dred under armpiert
illumination shall exceed a minimum of 5 % of the total area
of the CIE 1976 UCS chromaticity diagram, centred about the
chromaticity of the reference white.

Reference white

A reference white shall be displayable on the visual display
with  a maximum deviation of the correlated colour
temperature of +500K. Preferred correlated colotr
temperatures are e.g. 5000 K, 5500 K, 6500K, 7 500K
and/or 9 300 K.

The reference white shall be adjustable by the user.

Reality information

1)

2)

8)

Colour gamut

Over all relevant viewing directions. (See design viewing
direction), the colour gamut under ambient illumination should
be optimal to more than 90 % of\the population and shall be
optimal to more than 75% ™ of the population (see
Figure 16) [371. [44],

NOTE 1 Using colour points deviating from the EBU or those of
IEC 61966-2-1, sRGB, \of ITU-R, BT. 709, colour points and their
tolerances implies that(colour mapping is applied.

Reference white

A reference white in accordance with the regional regulations
as defined 'by the ITU shall be displayable on the visual
display_with a maximum deviation of the correlated colour
temperature of + 300 K.

NOTE 2 Typical correlated colour temperatures are 6 500 K,
6 774 Kor 9 300 K.

Skin tones

Objects or scenes taken from reality (especially skin tones)
shall have accurate colour rendering when visualized on a
display 1341, Under darkroom conditions at the design viewing
direction, the skin tone should have chromaticity coordinates
u' =0,222 1, v' = 0,4884 and shall be within a circle of radius

oC

Tahle 125.

0,0 fromthispomt-with—= tamimance of T = 0;4404=107%,
normalised to a unit value of white. Over all relevant viewing
directions (see design viewing direction), the skin tone under
ambient illumination shall not exceed the maximum
chromaticity uniformity difference of
Au', v =[(0,222 1 —u')? + (0,488 1 —')2]%5 = 0,02.

NOTE 3 If the visual display offers sufficient colour gamut and
electro-optical transfer function (gamma value) according to the
regional regulations as defined by the ITU, sufficient colour rendering
can be assumed (additivity law of colour stimuli).
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Figuré 16 — Optimal and acceptable chromaticity ranges — PDP
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Table 124 — Assessment and reporting for colour gamut and reference white — Artificial information

According .
to Table 123 Assessment and reporting
a)1) Step 1 Measure the tristimulus values, Xy ,.cctmioc-mdir) Yillobject(mloc-mdir): Zill,object(mioc-mdiry WHeTe:
— illumination condition: darkroom;
— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;
— measurement location: 5 (see Figure 15);
— measurement direction: 0 (perpendicular) for isotropic visual displays and 1 to 7_fos|anisotropic
visual displays.
Report the resulting values. Determine the chromaticity coordinates of the primaries and the colour
gamut under darkroom conditions. Report the resulting values and show the chromaticity foordinates
of the primaries in the CIE 1976 UCS diagram.
Step 2  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimyilus values,
Xp, Yp and 7, for the component reflected from diffuse illumination of CIE illuminants A ard D65, and
the illuminant specified by the supplier. Report the resulting values:
Step3 Based on the luminance of the large aperturessource, determine the (reflectometer)
tristimulus values, Xg gyt Ys exys Zs ext for the component specularly reflected from large aperture
sources of illumination of CIE illuminants A and D65,and the illuminant specified by the supplier.
Report the resulting values.
Step4 Determine the chromaticity coordinates, of the primaries under ambient illumingtion of CIE
illuminants A and D65, and the illuminant specified by the supplier. Report the resulting [values and
show the chromaticity coordinates of the primaries in the CIE 1976 UCS diagram. Calculat¢ the colour
gamut. Report the resulting value for passed.or failed.
a)2) Step 1 Measure the chromaticity coordinates, u'y ;piect(mioc-mdir) Vil object(mioc-mdiry Where
— illumination condition: darkroom;
— object: full-screen test pattern at 100 % grey level for monochrome visual displays o1 full-screen
test pattern with combijnation R=G=B = 100 % for multicolour visual displays;
— measurement location: 5 (see Figure 15);
— measurement direction: 0 (perpendicular) for isotropic visual displays and 7 for anisotropic visual
displays.
Step2 Repeort the resulting values, show the chromaticity coordinates of the primary (primaries) in
the CIE.41976 UCS diagram and determine the colour temperature. Report the resulting value for
passedor failed.
a) 3) Report whether the reference white is adjustable by the user.
Report the possible settings.
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Table 125 — Assessment and reporting for colour gamut and reference white — Reality information

According
to Table 123

Assessment and reporting

b) 1)

Y,

mloc-mdir)’ “ill,object(mloc-mdir)’

7

Step 1 Measure the tristimulus values, X ,.oq il object(mloc-mdir):

— illumination condition: darkroom;

where:

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen

test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;

— measurement location: 5 (see Figure 15);

— measurement direction: 0 (perpendicular).

Report the resulting values. Determine the chromaticity coordinates of the primaries and-the col
gamut under darkroom conditions. Report the resulting values and show the chromaticity coordina
of the primaries in the CIE 1976 UCS diagram.

Step 2  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimulus valu
Xp, Yp and Zp, the component reflected from diffuse illumination of CIE illuminants-A and D65, and
illuminant specified by the supplier. Report the resulting values.

Step3 Based on the luminance of the large aperture source, determine the (reflectomet
tristimulus values, Xg gyt, Y5 ext: Zs exr: for the component specularly_reflected from large apert
sources of illumination of CIE illuminants A and D65, and the illuthinant specified by the suppl
Report the resulting values.

Step4 Determine the chromaticity coordinates of the primaries under ambient illumination of (
illuminants A and D65, and the illuminant specified by the supplier. Report the resulting values
show the chromaticity coordinates of the primaries in the ‘CIE 1976 UCS diagram. Calculate the col
gamut. Report the colour gamut and whether the reproduction of natural colours is optimal to m
than 90 %, acceptable to 75 % and acceptable to(50’°% of the population (see also Annex B for
boundaries).

pur

es,
he

er)
ire
er.

CIE

and

bur
bre
he

b) 2)

Step 1  Measure the chromaticity coordinates, v’ where:

!
ill,object(mloc-mdir)* ¥ ill,object(mloc-mdir)’
— illumination condition: darkroom;

— object: full-screen test pattern @t*100 % grey level for monochrome visual displays or full-scrg
test pattern with combination R=G=B = 100 % for multicolour visual displays;

— measurement location:t§ (see Figure 15);

— measurement direction: 0 (perpendicular).

Step 2 Report the resulting values, show the chromaticity coordinates of the primary (primaries} i

the CIE 1976 WUCS/diagram and determine the colour temperature. Report the resulting value
passed or failed.

b) 3)

Step 1 ~Measure the display luminance, L.
where:

iil object(mloc-mairy  @Nd  the  chromaticity coordinat

’
Wi, objéctmloc-mdir)r v |II,obJect(mloc—md|r)’
—\Jillumination condition: darkroom;

¥= object: monochrome visual displays — not applicable; multicolour visual displays — full screg
drive of the visual display with a determined signal in accordance with the regional regulations

defined-by-theFJ:
— measurement location: 5 (see Figure 15);

— measurement direction: 0 (perpendicular).

Step2  Report the resulting values for passed or failed and show the chromaticity coordinates of the

skin tone in the CIE 1976 UCS diagram.
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Table 125 (continued)

According .
to Table 123 Assessment and reporting

Step 3 Measure the tristimulus values, XII ,object(mloc-mdir)’ Yill,object(mloc-mdir)' Zill,object(mloc-mdir)’ where:

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full screen
drive of the visual display with a determined signal in accordance with the regional regulations as
defined by the ITU;

— measurement location: b (See Figure 15);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step4  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimlilus values,

Xp, Yp and Z, for the component reflected from diffuse illumination of CIE.illuminants A and D65, and

the illuminant specified by the supplier. Report the resulting values.

Step5 Based on the luminance of the large aperture source;) determine the (reflectometer)

tristimulus values, Xg gy, Yg ext: Zs ext: for the component specularly reflected from large aperture

sources of illumination of CIE illuminants A and D65, and ttiéilluminant specified by the supplier.

Report the resulting values.

Step 6 Determine the chromaticity coordinates of thelskin tone under ambient illumination of CIE

illuminants A and D65, and the illuminant specified)by’ the supplier. Report the resulting |values and

show the chromaticity coordinates of the skin tone.inthe CIE 1976 UCS diagram.
Table 126~ Fidelity
. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Elgctro-optical | Depending on the type of information shown, [ISO 9241-305 For artificial information, see
trapsfer the visual display shall .fulfil "the following|P 14.1 Table 127.
furjction requirements. P 14.2 o .
(EQTF) P175 For reality information, s¢e
anfl grey scale a) Artificial information P 192 Table 128.
1) Over all'relevant viewing directions [P 19.3 NOTE The chromati¢ fidelity of a
(se€ design viewing direction), the visual display is evaluated fon the basis
EOTF and its first derivative for of additive colour mixing pf the three
each of the three primary colours primaries. In order to reduc¢ the number
shall be ascending in a monotonous of  measurements  refuired _ for
wa assessment and reporting, [the EOTF is
y- not measured for each prjmary colour
2) Over all relevant viewing directions individually, but only thef achromatic
(see design viewing direction), the states are evaluated. This|serves as a
chromaticity ~ uniformity diﬁerénce compact but significant measure for
. ; characterization of the chrdmatic fidelity
Au',v', between grey levels shall not of the visual display.
exceed 0,02.
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Table 126 (continued)

Attribute

Pass/Fail criteria based on requirements Measuring

and intended context of use method Assessment and reporting

b) Reality information

1) Over all relevant viewing directions
(see design viewing direction), the
EOTF and its first derivative for
each of the three primary colours
shall ascend in a monotonous way

alld thc yalllllla VG:UU aha:: IL-JU ;II
accordance with the intended
specification with a maximum
deviation of + 0,2.
2) Over all relevant viewing directions
(see design viewing direction), the
chromaticity uniformity difference,
Au',V', between grey levels shall not
exceed 0,02.
Table|[127 — Assessment and reporting for electro-optical transfer functions and grey scale —
Artificial information
Accordipg .
to Table 126 Assessment and reporting
a)1) Step 1 Measure the display luminance, Ly pcctmiggzmdiry Where:

— illumination condition: darkroom;

— object: full-screen test pattern of different grey levels (R=G=B) between 0% and 104 %
(equidistantly spaced in 2,5 % steps) fornmonochrome or multicolour visual displays;

— measurement location: 5 (see Figure 15);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2 Determine the-mionotonicities. Report the resulting value for passed or failed.

a) 2) Step 1 Measure the chromaticity coordinates ', opiect(mioc-mdir) Where:

— illumination/condition: darkroom;

— object; full3screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visual displays
or full>screen test pattern with combination R=G=B =100 %, 75 %, 50 % and 25 % for multicolpur
visual displays;

—\measurement location: 5 (see Figure 15);

¥~ measurement direction: 0 (perpendicular).

Report the resulting values.

Step2 Calculate the chromaticity uniformity differences. Report the resulting value for passed or

failed.
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Table 128 — Assessment and reporting for electro-optical transfer functions and grey scale —

Reality information

According .
to Table 126 Assessment and reporting
b) 1) Step 1 Measure the display luminance, Ly ;piectmioc-mdiry Where:

— illumination condition: darkroom;

— object: full-screen test pattern of different grey levels (R=G=B) between 0% and 100 %
(equidistant spaced in 2,5 % steps) for monochrome or multicolour visual displays;

- IIICGDUICIIICIIt :Ubat;ull. 5 (DUC r;yulc 15),

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step 2 Determine the monotonicities and the gamma values. Report the resulting value| for passed

or failed.

NOTE The gamma values are determined in accordance with Reference [36)

b) 2) Step 1 Measure the chromaticity coordinates, u',v'yy ;piect(mioc-mdiry, Where:

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 %-grey level for monochrome visyal displays
or full-screen test pattern with combination R=G=B&100 %, 75 %, 50 % and 25 % for|multicolour
visual displays;

— measurement location: 5 (see Figure 15);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step 2  Calculate the chromaticity .uniformity differences. Report the resulting value forl passed or

failed.

Table 129 — Fidelity
Pass/Fail criteria’based Measurin
Attribute on requirements and intended 9 Assessment and reporting
method
context of use

Rgndering of The visual*~“display shall have|ISO 9241-305 [Display a wheel on the screen.|The wheel
mqving images | sufficient\.temporal fidelity to show and the spokes shall be displayed with a 0 %
moving —images without any blur, to 100 % grey level on a backgrodnd of 50 %
smedr/or other noticeable artefacts. grey level for monochrome visualldisplays or
combination R=G=B=0% to
R=G=B=100% on a backgriound with
combination R=G=B =50 % for |multicolour
visual displays. The lateral velocity, v, in the
horizontal direction as well as the rotating
velocity, @, shall be adjustable] Allow the
i nd rotate.

Observe the visual display for any blur,
smear and other noticeable artefacts. Report
the resulting value for passed or failed.

Colour
misconvergence

The level of misconvergence at any|ISO 9241-305 | Not applicable.
location on the visual display shall not|M 21.8
be greater than 3,4 of arc and
preferably should be less than 2,3’ of
arc at the design viewing distance.
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Table 129 (continued)

Attribute

Pass/Fail criteria based

on requirements and intended

context of use

Measuring
method

Assessment and reporting

Image formation
time (IFT)

Depending on the image type, the IFT
shall fulfil the following requirements.

a)

Still images

Not applicable.

b)

c)

Quasi=staticimages

ISO 9241-305
P 15.2
P 15.2A

Not applicable.

IFT > 200 ms:

Noticeable loss of contrast
observed during key entry,
scrolling, animation and blink
coding. Pointing devices with
rapid cursor positioning can
be used only with special
techniques.

55 ms < IFT < 200 ms:

Applications using scrolling,
animation and  pointing
devices lose detectable
contrast. Blink coding from
0,33 Hz to 5 Hz is operable.

10 ms < IFT < 55 ms:

Contrast is stable for most
applications. Motion
artefacts can be distracting.

Moving images

IFT < 10 ms:

However, for displays- that
keep displaying each*part of
the image over-a’large part
of the frame-—period, the
duration of thé frame period
is alsoa\limiting factor. If the
IFT .or.frame period duration
is~too’/long while the display
produces the image during a
large part of the frame
period, then blurred or jerky
images result, and contrast
may be reduced.
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Table 129 (continued)

Pass/Fail criteria based Measurin
Attribute on requirements and 9 Assessment and reporting
. method
intended context of use
Spatial a) Resolution of the visual display | Intended Report the resolution of the visual display.
resolution should enable a satisfying | context of Use the pixel si basis f luati f
reproduction of the original | use/supplier thse et.pllxe SIIZ?' asg |a3||stor e\éa ua Ilc’)tntho
image. The minimum resolution | specification e SItPa 1a 'ieS(_) ution. Lalculate and report the
of the display should be 1SO 9241-305 resulting value:
(horizontal x vertical): P 2546 a =60 x 2 x arctan(b/2/D .gﬁview)
— for VGA: > 640 x 480; where
— forPAL: 768 x 576; b s the pixel size, inymillimetres (mm);
— for NTSC: 720 x 480. a is the spatialresolution, ip minutes
. ) of arc (');
b) The visual display should have
a spatial resolution of less than Diesignyiew-, 18 the design viewing
1" of arc at the design viewing distance, in millimgtres (mm).
distance.

Raster For visual displays having a pixel|ISO 9241-305 |Not applicable.

mqdulation density of less than 30 pixels per|P 21.9
degree at the design viewing
distance, the luminance modulation
in the direction perpendicular to
adjacent raster lines shall not exceed
C,, = 0,4 for monochrome displays or
C,,=0,7 for multicolour displays,
when all pixels are in their high state.

Fill factor For a visual display having a pixel{Supplier Evaluate the subpixel drawing and calculate
density of less than 30 pixels per|specification the fill factor. Alternatively, use the fill factor as
degree at the design viewing ISO 9241-305 specified by the supplier. Report the resulting
distance, the fill factor shall_exceed B value for passed or failed.

0.3. M 21.10
The supplier shall “~submit the

subpixel drawing ‘or specify the fill

factor.

Pixel density The supplier-shall specify the pixel | Supplier Report the resulting value.
density, specification

5.1 Front-screen projection visual displays with fixed resolution for indoor use —

Display laboratory method

5.411 Intended context of use

The attributes of the user, environment, tasks and the use of front-screen projection visual displays with fixed
resolution are summarized in Table 130. Attributes are derived by an analysis of the intended context of use
and are an essential prerequisite for the compliance assessment. Therefore, context elements different from
those described in this method could influence the Pass/Fail criteria.

The supplier shall specify the intended context of use as well as the value or value range of an attribute. The
values specified shall match the intended context of use. The intended context of use is part of the compliance
report.

NOTE Devices that produce an image projected on the audience side of a light-reflecting screen are considered in
this compliance route for typical visual display tasks for indoor use. The screen is separate and not an integral part of the
product but an integral part of the display.

© 1SO 2008 — All rights reserved 125


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

Table 130 — Intended context of use — Front-screen projection visual displays with fixed resolution

Element Attribute Quantification
User Vision User with normal or corrected to normal vision of any age, 7 years or
older (any literate user).
Environment Design screen illuminance, At indoor locations (see References [5], [9], [19], [25]):
E
S

— up to 200 Ix, e.g. (mostly) general building areas;

— up to 300Ix, e.g. (mostly) general machine work, rough
assembly work, (general) museum;

— vertical 250 Ix + 250 Ix x cos() in offices, where « is the scregn
tilt angle;

— up to 500 Ix, e.g. medium assembly and decorative work] simple
inspection, counters, libraries, (mostly) educational areas,
control rooms;

— up to 750 Ix, e.g. fine work, technical drawing;

— up to 1000 Ix, e.g. precision work, quality control, inspectiof,
medical examination and treatment;

— upto 1500 Ix, e.g. high precision weork;
— >1500 Ix, e.g. special workplaces in the medical area;

— controlled and/or adjustable illuminance, e.g. projection rooms,
film and video studios.and radio stations, theatres, concert halls
X-ray departments.

The supplier shall specify the maximum design screen illuminance 3
well as the intended environment. The screen tilt angle is considerg
to be 80°, if notiotherwise specified by the supplier.

[eNR7)

Typical components of the At indoor lecations (see References [13], [19]):
illumination: large aperture
source (15°) and small

aperture source (1°) = Lrer exr = 300 €dim?, Lggp gy = Not applicable;
illumination ’ ’

— Lperext = 500 cdim?, Lgee gy = not applicable;

— Lpgr ext = 200 cd/m?, Lgee gy = 2 000 cd/m?
(suitable for general office use);

—  Lgerext = 125 cd/m?, Legg gy = 200 cd/m?®
(requires a specially controlled luminous environment);

where
Ler ext s the luminance of the large aperture source (15°);

Lggg sy is the luminance of the small aperture source (1°).

The supplier shall specify the luminance of the large and smal
aperture source of the illumination.

llluminant For this compliance route, CIE illuminants A, D65, F11 and F12 alle

el a1 T L H AP T RO Py PR PRgt B 11 H 4
coftstaeret———me-Stupprermay-Sspectrythetmentetmumtant:

NOTE 1 All these illuminants exist at every illuminance level of indoors
use, often in combinations. It is assumed that by verifying that the visual
display complies in each of the illuminants, the visual display will also comply
with any combination of illuminants.

NOTE 2 The compliance assessment need only be performed once, with
a spectrally broad-band laboratory illumination. The compliance calculations
are then made using spectral calculations and repeated for each of the
specified illumination levels and illuminants.
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Table 130 (continued)

Element Attribute Quantification
Environment Ambient For this compliance route, an ambient temperature of approximately 15 °C to
temperature 35 °C is considered, if not otherwise specified by the supplier.
Screen For this compliance route, a screen with a Lambertine surface and a diffuse
reflectance, p, of 0,8 is considered.
Task Content and For this compliance route, the following two contexts for perception of information
perception are considered, if not otherwise specified by the supplier [38],

a) Artificial information

Visualization of objects and scenes that do not have originals-in’oyr world —

text (i.e. alphanumeric characters), graphical signs, symbols, etc. — in
monochrome (including achromatic) and/or multicolour/(including full-colour)
presentation.

b) Reality information

Imaging of objects and scenes that do have,existing originals in|{our world
(faces, people, landscapes, etc.) in monochrome (including achrpmatic) or
multicolour (including full-colour) presentation.

The supplier shall specify whether the visual display is designed predominantly
for artificial information or reality information.

If both types of information are used in a work environment, Pass/Fail friteria for
both types of information are applied.

Amount of Preferred screen size for sufficient amount of information with appropriate object
information size and resolution.
Image type For this compliance\route, still, quasi-static or moving images are conpidered, if
not otherwise specified by the supplier.
getSign viewing The minimum design viewing distance, Dyegign view,min 1 Calculated| from the
istance, width, ;.. of the projected image, as follows [2°;

Ddesign,view

Ddesign,view,min = 1’5 x inew

The maximum design viewing distance, Dyegign viewmax 1S Calculated from the

width, W, Of the projected image, as follows:

=6 x W

Ddesign,view,max view

Design‘viewing Within a specific range of angles from the normal. For this compliapce route,
direction perpendicular viewing direction is assumed, if not otherwise specified by the
(O, Dp) supplier. Therefore, the default design viewing direction (&, @p) is (0°,[-).
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Table 130 (continued)

Element

Attribute

Quantification

Design viewing direction
range (angle of
inclination and azimuth)

Figure 17 shows a typical application.

For this compliance route, a design viewing direction range of up to 80° is
considered, if not otherwise specified by the supplier. Therefore, the maximum
angle of inclination, @, is 40°. The azimuth angle, @, is 0° to 360°.

2

;|Wv iew|

.
-

design,view,min

| |

design,view,max -
=

Key

1 screen
2 observation area

W,

view width of projected image

Dyesign view,min. Minimum design viewing distance

Ddesign,view,max
e azimuth
¥ radius

visual displays

maximum design viewing distance

Figure 17 — Design viewing direction — Front-screen projection

Eye and.head movement

From fixed to moving.

Number of users

Typical multiple.

Usage

Display handling

For this compliance route, stationary and po

considered, if not otherwise specified by the supplier.

rtable display handling| is

128
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5.4.2 Information about the technology

The basic physical attributes of the technology of front-screen projection visual displays with fixed resolution
are given in Table 131. The supplier shall submit a detailed technical specification — rated voltage, rated
frequency, rated current, rated power consumption, projection system and number of panels, projection lamp,
relationship between the throwing distance, 4, in metres, and the screen size, 4, in square metres [4 = f(d)],
lens and zoom, light output, original and interpolated resolutions, displayable formats, pixel fault declaration,
vertical frequency bandwidth, horizontal frequency bandwidth, max. video bandwidth, video/computer
compatibilities, prepared gamma value, factory setting of “brightness”, “contrast”, “colour” control, reference
colour gamut, e.g. as defined by the ITU, etc.

lele 131 — Basic physical attributes of front-screen projection visual displays with fixed-resolution

Basic physical attributes Description
Ogtical mode of operation Depending on technology
Mqde of observation Front projection (via reflective screen)
Diagonal of the projected image Depending on application and throwing distance
Regsolution (addressable pixels) Depending on application
Projector type Fixed resolution projector
Light output (luminous flux in lumen) Depending on application
Aspect ratio Depending on applicationje.g. 4:3, 5:4 or 16:9
Typical throwing distance Depending on application. 2
NQTE An estimate of the typical throwing distance is given/by-the following investigation. Determine screen sizel 4 in square

metres: 4 = light output/400 (based on design screen illuminance Eg= 50 Ix and contrast ratio CR = 5:1).

@ | Determine the typical throwing distance, d, using the technical specification, 4 = f{d), obtained from the supplier.

5.43 Compliance assessment

Th¢ compliance assessment for front-screen projection visual displays with fixed resolution shall he made in
acgordance with Tables 132(to,166.

WHere necessary, the @ssessment and reporting contains evaluation steps. These serve as a guide through
thel complex assessment and give an overview of the assessment and its intent. Owing to individdal physical
attfibutes of the_technology in relation to the attributes to be assessed, some basic parametefs such as
illumination condition, object (test pattern), measurement location and measurement direction are described in
shagrt form as well. The procedure also specifies the corresponding free parameters of the measuring method
of [SO 9142-305.
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Table 132 — Viewing conditions

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment
and reporting

Design viewing
distance

The minimum design viewing distance, Ddesign,view,min’
is

Ddesign,view,min =1,5x inew
The maximum design viewing distance, Dyesign view,max:

IS

Supplier
specification,
intended
context of use

Use supplier-specified
values or values obtained
from intended context of
use. Report the resulting
values.

=6 x W

Ddesign,view,max view

Design vie
direction

ving

display shall conform to all optical
relevant range of viewing

The visual
requirements over a
directions.

The design viewing direction, (6, @p), as well as the
design viewing direction range shall be specified.

Supplier
specification,
intended
context of use

See Table 133.

Table 133 — Assessment and reporting for design viewing(direction

Accordipg
to Table 132

Assessment and reporting

Step 1

NOTE 1
NOTE 2
NOTE 3
Step 2

Step 3

otherwise stated.

Examine the isotropy of the visual display and report the result.
For isotropic visual displays, only lateral optical measurements are performed.
For anisotropic visual displays, lateral and direetional optical measurements are performed.
Owing to the use of a diffuse reflective screen, isotropy is given.

For the design viewing direction asWell as for the design viewing direction range, use valdes
obtained from the intended context of use or'supplier-specified values. Report the resulting values.

Carry out optical measurements at measurement locations 1 to 13 as shown in Figure
Throughout the measurements, .align the measuring instrument perpendicular to the screen if

8.
hot

Figure 18 — Measurement locations on front-screen projection visual displays
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Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment
and reporting

Gaze and head
tilt angles

The workplace and the visual display should permit the user to
view the screen with a gaze angle from 0° to 40° and a head tilt

angle from 0° to 25°.

Not applicable.

Not applicable.

Virtual images

Not applicable.

Not applicable.

Not applicable.

Table 135 — Cuminance
. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute : i
and intended context of use method reporting
lllyminance The supplier shall specify the maximum design screen |Intended Use supplief-specified
illuminance, Eg, as well as the illuminant. context of value or valye obtained
use/supplier from intendgd context
specification of use. Repgrt the
resulting valpe.
Digplay Depending on the type of information shown, the visual |1IS©@9241-305 [For artificial
lurpinance display shall fulfil the following requirements. P 12.5 information, |[see
a) Artificial information M12.1 Table 136.
1) Under darkroom conditions, the visual{display For reality jnformation,
e ; ) see Table 137.
shall have a minimum display luminance of
50 cd/m? over all relevant viewing directions (see
design viewing direction) [16],
2) Under darkroom conditions, \the visual display
should have a minimum .display luminance of
100 cd/m?2 over all relevarit viewing directions (see
design viewing direction) 3],
b) Reality information
3) Under darkreont conditions, the visual display
shall haye*a minimum display luminance of
80 cd/m2-aver all relevant viewing directions (see
desigh.viewing direction) [21],
4) UYnder darkroom conditions, the visual display
should have a minimum display luminance of
200 cd/m? over all relevant viewing directions (see
design viewing direction) 139,
NOTE The display luminance under ambient illumination is
explicitly considered in the attribute luminance contrast.
Table 136 — Assessment and reporting for display luminance — Artificial informatign
According .
to Table 135 Assessment and reporting

a)

Measure the display luminance, L where:

ill,object(mloc-mdir)?

illumination condition: darkroom;

object: full-screen test pattern at 100 % grey level for monochrome visual displays or

full-screen test pattern with combination R=G=B = 100 % for multicolour visual displays;

measurement location: 1 to 9 (see Figure 18);

measurement direction: 0 (perpendicular).

Report the resulting values for passed or failed.
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Table 137 — Assessment and reporting for display luminance — Reality information

According to
Table 135

Assessment and reporting

b)

Measure the display luminance, L where:

ill,object(mloc-mdir)

illumination condition: darkroom;

full-screen test pattern with combination R=G=B = 100 % for multicolour visual displays;

mmegsurermentfocations—+to-9-(seeFigure—18);

measurement direction: 0 (perpendicular).

Report the resulting values for passed or failed.

object: full-screen test pattern at 100 % grey level for monochrome visual displays or

Table 138 — Luminance

Attribute

Pass/Fail criteria based on requirements
and intended context of use

Measuring
method

Assessment ar
reporting

Luminance
balance anfl
glare

a) In work environments, the luminance of task areas,
Ligsk area that are frequently viewed in sequence while
using the visual display (document, covers, etc.) should
be between

0’1 x Ltask,area < LEa,HS < 10 x Ltask,area

where L, s is the area average luminance of the visual
display.

b) For prolonged use in work environments,\¢heck that the
design of the visual display screen andsurrounding area
of the product housing does not produce disturbing glare
in the prevailing environmental lighting conditions.

NOTE 1 Glare is defined by CIE*(845-02-52; glare) as: “condition
of vision in which there is discomfoft ora reduction in the ability to see
details or objects, caused by an uUnsuitable distribution or range of
luminance, or too extreme_ ‘contrasts” (International Lighting
Vocabulary, CIE Publication\17.4, 1987). Disturbing glare thus is a
condition of vision in which there is a disturbing degree of visual
discomfort or/and a notieeable reduction in the ability to see details or
objects.

NOTE 2: I general, a matt surface design does not produce glare,
whereas a gless’surface may do so, depending on its shape and size
and environmental lighting.

NOTE & Designers are advised to take into account the
intersrelationship and interaction between the number of gloss units
and the colour and reflectance, size and shape of the underlying
surface. See also Reference [40].

NOTE 4: For housings with non-flat surfaces, the non-glossy or

1S09241-305

a) Not applical

b) Measure thg
gloss of the hous
and report the

resulting value for

passed or failed.

semi-non-glossy properties can be evaluated with suitable test
methods, for example, gloss reference sample sheets.

NOTE 5 At the time of publication of this part of ISO 9241, there
was no international scientific consensus regarding the exact level of
gloss that may produce disturbing levels of glare in relation to the
relevant housing surface characteristics. Different gloss values were
proposed but further research into this area, with experimental
conditions that are fully specified, is encouraged. Since, due to
interocular scattering, elderly people suffer in particular from glare,
such research needs also to be done with elderly subjects. It is
planned to publish the results in an annex to a future edition of this part
of ISO 9241.

e.

132
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Table 138 (continued)
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1)

The display luminance (luminance of the\low and/or
high state) shall be adjustable >manually or
automatically to the ambient illumination-conditions.

The display luminance of thexlow state shall be
adjustable.

The display luminance o0f<the high state shall be
adjustable.

The luminance of. the”low and high states shall be
adjustable indepetdently.

Adjustment of\the display luminance (luminance of the
low andior - high state) shall not affect the
electro-optical transfer function (EOTF) or the gamma
valye.

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance and |Depending on the type of information shown, the visual display | ISO 9241-305 |See Table 139.
contrast shall fulfil the following requirements. P12.3
adjustment a) Atrtificial information
1) The display luminance (luminance of the low and/or
high state) shall be adjustable manually or
automatically to the ambient illumination conditions.
2) The display luminance of the low state should be
adjustable.
3) The display luminance of the high state shall be
adjustable.
4) The luminance of the low and high states should be
adjustable independently.
5) Adjustment of the display luminance (luminance of the
low and/or high state) should not affect the
electro-optical transfer function (EOTF) or the gamma
value.
b) Reality information
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Table 139 — Assessment and reporting for luminance and contrast adjustment

According

to Table 138 Assessment and reporting

a)1),b)1) Step 1  Report the available controls for manual or automatic adjustment.
Step 2 Describe the effect of the controls based on the supplier’s information.

Step 3  Report the resulting values for passed or failed.

a) 2), b) 2) Step 1  Adjust the control responsible for the display luminance of the high state to maximum.

anr\ 2 Adjlle the control rnelnnneihln for the diepl:\y luminance of the low state bhetween minimyum

and maximum. Measure the display luminance, L for each adjustment, where:

ill,object(mloc-mdir)
— illumination condition: darkroom;

— object: full-screen test pattern with minimum grey level for monochrome visual\displays|or
combination R=G=B = 0 % for multicolour visual displays;

— measurement location: 5 (see Figure 18);
— measurement direction: 0 (perpendicular).

Step 3  Report the resulting values for passed or failed.

a) 3), b)[3) Step 1 Adjust the control responsible for the display luminance of the low state to maximum.

Step 2  Adjust the control responsible for the display luminan€e of the high state between minimpm

and maximum. Measure the display luminance, Ly, ;pcctmioc-mdiry TOF €ach adjustment, where:

— illumination condition: darkroom;

— object: full-screen test pattern with minimumgrey level for monochrome visual displays|or
combination R=G=B = 0 % for multicolour visual‘displays;

— measurement location: 5 (see Figure 18);
— measurement direction: 0 (perpendicular).

Step 3  Report the resulting values forpassed or failed.

a) 4), b)|4) Step 1 Display a full screen grey.scale (equidistantly spaced in 5 % steps).

a) 5), b)[5) Step 2  Adjust the control responsible for the display luminance of the high state to the midfle
position. Adjust the contrel\responsible for the display luminance of the low state between minimpm
and maximum. Perform a)visual inspection of the whole grey scale as well as the 0 %, 5 % and 1( %
areas of the grey scale.

Step 3  Adjust-the control responsible for the display luminance of the low state to the midfle
position. Adjust the control responsible for the display luminance of the high state between minimpm
and maximum. Perform a visual inspection of the whole grey scale as well as the 90 %, 95 % gnd
100 % areas of the grey scale.

Step-4¢ ~ Observe the visual display for independency between adjustments of the display luminarce
of the’low and high state.

Step 5 Observe the visual display for discrimination between the grey levels.

Step 6  Report the resulting values for passed or failed.

134 © 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

Table 140 — Special physical environments

. Pass/Fail criteria based on requirements Measuring Assessment and reporting
Attribute .
and intended context of use method
Vibration Frequencies above 0,5 Hz of the visual display | Not applicable. | Not applicable.

should be avoided.

Wind and rain

Visual displays that may be used outdoors
should be mechanically shielded from strong
winds and rain drops falling on the display
screen.

Not applicable.

Not applicable.

Exgessive When operation of visual display devices is|ISO 9241-305 |Use supplier-specified,| value or
terhperatures required in environments where temperatures value obtained . from| intended
are approaching 0 °C or +40 °C, users should context of use. Gheck whether the
take equipment and personal precautions to supplier spetifies thel use for
ensure that they are able to complete their excessive temperatures|and report
tasks satisfactorily and safely. the resulting/value.
Table 141 — Visual artefacts
Attribute Pass/Fail criteria based on requirements Measuring Asgessment
and intended context of use method and|reporting
Luminance Artificial and reality information ISO 9241-305 |See Table 142.
nop-uniformity M12.9

a) Lateral uniformity criterion

For an intended uniform display luminance, the following

requirements shall be fulfilled ¥71:

Lmax(1—13)

L

x100 % <20 %
mean (1—9)

L
1-13
Tmex(113) 1 00% < 45 %

Lmean (1—9)

RN
min(1-9)
g -5 [—

x 100 % > 80 %
r\¥

mean(1—9)

~

min(1-9)

g = %100 % > 65 %

~

max(1-9)
where

Lmax(1—13)

locations 1 to 13;

L

mean(1-9)

is the maximum luminance of measuring

is the mean value of the luminance of measuring

locations 110 9;

Liin(1-9) S e
0 9

Lmax(1—9)

locations 110 9;

is the minimum luminance of measuring locations

is the maximum luminance of measuring

g4 is the ratio of the minimum illuminance to the

average illuminance;

g is the ratio of the minimum illuminance to the

maximum illuminance;
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Table 141 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
b) Directional uniformity criterion
The visual display shall have sufficient luminance uniformity
over all relevant viewing directions (see design viewing
direction). The luminance uniformity shall not exceed the
following values:
1.1°t0<2°% 1.1
>2°to<4°: 1,21
>4°to<5° 1,31
>5°to<7°:  1,35:1
>7°% 1,4:1
Table 142 — Assessment and reporting for luminance non-uniformity
Accordipg .
to Table 141 Assessment and reporting
a) Step 1 Measure the display luminance, Liy object(mioc-mdiry OF illuminance, Eij object(mloc-mdir) where:
— illumination condition: darkroom;
— object: full-screen test pattern with half and maximum_grey level for monochrome visual displays
or combination R=G=B = 50 % and R=G=B = 100 %.fer multicolour visual displays;
— measurement locations: 1 to 13 (see Figure 18);
— measurement direction: 0 (perpendicular).
Report the resulting values.
Step 2  Evaluate the lateral uniformity/‘criterion. Determine the angular distance of the measuremgnt
locations, using the centre location as-the reference, and calculate the corresponding ratios. Report the
resulting value for passed or failed:
b) Not applicable.
Table 143 — Visual artefacts
Attribute Passf/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Colour Artificial and reality information ISO 9241-305 |See Table 144.
non-uniformity , . . P 19.2
a) (bateral uniformity criterion P 19.3
For an intended uniform colour appearance, the chromaticity
uniformity difference, Au’,v', of a colour at different locations on
the visual display shall not exceed 0,02.

b) Directional uniformity criterion

The visual display shall have sufficient chromaticity uniformity
over all relevant viewing directions (see design viewing
direction). The maximum chromaticity uniformity difference,
Au',v', of a colour shall not exceed 0,02.
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Table 144 — Assessment and reporting for colour non-uniformity

According .
to Table 143 Assessment and reporting

a) Step 1 Measure the chromaticity coordinates, u",v'y spiectmioc-mdiry Where:

— illumination condition: darkroom;
— object: full-screen test pattern with half and maximum grey level for monochrome visual displays

or combinations R,G,B = 100 %, combination R=G=B = 75 % and combinations R,G,B =50 % for
multicolour visual displays;

— measurement locations: 5 (CL), 10, 11, 12 and 13 (see Figure 18);
— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2  Evaluate the lateral uniformity criterion and calculate the maximum,chromaticity uniformity
difference. Report the resulting value for passed or failed.

b) Not applicable.
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Table 145 — Visual artefacts

Pass/Fail criteria based on requirements Measuring

and intended context of use method Assessment and reporting

Attribute

Contrast a) Lateral uniformity criterion ISO 9241-305 [ Not applicable.

non-uniformity For an intended uniform appearance, the P 18.5

contrast non-uniformity,
CR 1-CR,;/CR

nonuniformity ~ max’

shall not exceed 50 %,

where CR is the luminance contrast.
b) Directional uniformity criterion

The visual display shall have sufficient
contrast uniformity over all relevant viewing
directions (see design viewing direction).

1) The Iluminance contrast, CR, shall
exceed the limit of CR ;..

2) There shall be no contrast inversion.

Geometric Depending on the type of information shown, the [ISO 9241-305 | Not applicable.
distortions visual display shall fulfil the following|M 21.1
requirements: M21.4

e . P21.2
a) Artificial information P215

1) For different rows or columns of text,
the difference of length shall not
exceed 1 % of the length of that column
or row.

2) The horizontal [vertical] displacement-of
a symbol position relative to the-symbol
positions directly above and~ below
[right and left] shall not vary by more
than 5% of the ,eharacter width
[character height].

b) Reality information

For different (fows or columns, the
difference of tength shall not exceed 1 % of
the length of that column or row.

Screen and The visual-diSplay should be in the fault class, |ISO 9241-305 Report the supplier's declaratipn.
faceplate Classp;,g) 0/ with a recommended maximum of | M 21.6 Evaluate pixel and subpixel faylts
defects Classgigep |- If not in Classp,, O, the supplier by direct observation. Determjne
shall specify the Classp,,, of the visual display in and report the fault class.
accordance with Table 146. NOTE Rounding policy: ro{ind
down: x,00 to x,49 — x; round up: ,50
tox,99 5> x + 1.
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Table 146 — Pixel fault classification

7:2008(E)

Type 3
(See Notes 1to 7)

Stuck high

Cluster with more than
one type 1 or type 2
fault

Class pixel Type 1 | Type 2

Stuck low

Cluster of
type 3 faults

0 0

2
|

0
0
0

(for type 3 = 5 PSU)

o|lo|o| o

P
(@]
@)]

ffor type 3 = 10 PSU)

5—1xn 2xn

2
2
2 0 10

f

—

15 50

Il
or type 3 = 100 PSU)

15 50 -1 xny, 2xny

Al || N|IN|IDN

15 0 100

(fq

50 150 500 0

\Y

ajlo|jlo|o¢©O | O | O | O

50 150 500 -1 x iy, 2 x ny,

r type 3 =1 000 PSU)

50 150 0 1000

o

50

NO

NO
per

NO

a)

b)

TE 1

TE 2 For ergonomics performance, the number, size and contrast of defects and pixel faults shall not exceed the
ormance decrease.

TE 3

Bright subpixel faults are perceived as more sensitive.than dark subpixel faults. Therefore, pixel faults are weighted in
units (PSU), where type 3 stuck high fault = 2 PSUrand type 3 stuck low fault = 1 PSU. Therefore, different combinati
faults in Classp;,g I, II, lll and IV are possible.

Faults that are below the visibility threshold at the design viewing distance and design luminance level are not

These fault classes consider the following.

For smaller displays < 9,1 in (23,1 cm) predominant, the pixel density is higher and less sensitive than for bigger dis
(23,1 cm) with less pixel density.

A class definition that addresses primarily the acceptance levels of the users and their related tasks and where, for
classes can reflect the following contexts:

1) Classp;g 0, for special“video display unit tasks with a very high sensitivity and importance in minimizing
information perception, such as inspection of critical information in processes or critical process indicators with

wrong decisions and\process-inherent errors;

2) Classp,g |, fop-specific video display tasks with high sensitivity and special importance to pixel faults, such as

surveillancegsimage quality inspection tasks with less risk of inherent faults in the case of reading and observation

3) Classp;, M -for general user display tasks with a sensitivity to pixel faults, such as reading and processing tex

perceiving-object and symbol information with sufficient reading performance to operate the task;
4)

Classgj, Il and Classp,, IV, for display tasks with less sensitivity to pixel faults, such as processing public inf
advertisements, text book reading, and reading of fast-moving images, with a sufficient performance to
information without discomfort to the user.

NO

considered.
threshold for

pixel shader

pns of type 3

plays > 9,1 in

lexample, the

risks in the
B high risk of

observation,
errors;

information,

prmation and
perceive the

(s are under

investigation.

NOTE 5 Type 3 faults include dim pixels of 25 % <L, <50 % (dark), 50 % < L, <75 % (bright), where L, is the average pixel
response to a maximum luminance command (e.g. white). Intermittent pixels or blinking pixels are rated with 2 PSU. The weighting of
the PSU is indicated in front of the multiplier n¢),5pixel O type 3 faults.

NOTE 6 The multiplier, ngj4sspixerr €@N Vary with the PSU and can take ») = 11to 4, n); = 1to0 49, n),, = 1 to 499. If not fault class
Classpyg 0 or |, the supplier shall specify the fault class, Classpy, as well as n¢),¢pixes dePeNding on the specified distribution of PSU.

NOTE 7 The calculation of the maximum number of faults depends on the display size and the number of pixels of the display, as
follows:
d) for displays > 9,1 in (23,1cm): per type per million pixels;

e)

f)

for displays < 9,1 in (23,1 cm) with > 250 000 pixels: per type per 250 000 pixels;
for displays < 9,1 in (23,1 cm) with < 250 000 pixels: per type for the whole display.
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Table 147 — Visual artefacts

Pass/Fail criteria based Measuring
Attribute on requirements and intended method Assessment and reporting
context of use

Temporal The entire image area shall be free of [ISO 9241-305 |Evaluate the temporal instability. Report the

instability flicker for at least 90 % of the user|P 15.3 resulting value for passed or failed.

(flicker) population. NOTE Multicolour visual display:

combination R=G=B = 100 %.

Spatial The fmage shall be free of Jiter 0 the [1SU 9241-305 |Evaluate the spatial Instabiity. Report jhe

instability (jjtter) |intended display environment. The|P 15.4 resulting value for passed or failed.
peak-to-peak variation in the geometric
location of image elements shall not
exceed 0,000 1 mm per millimetre of
design viewing distance for the
frequency range of 0,5 Hz to 30 Hz.

Moiré effec}s For colour displays, the entire image |ISO 9241-305 |Display on the entiré image area horizontal
area shall be free of moiré patterns to and vertical bars with-maximum resolution|as
enable the user to perform the task in well as a pixel checkerboard and observe the
an effective and efficient way. screen for \moiré patterns. Report fhe

resulting value for passed or failed.

Other visud| The entire image area shall be free of [ISO 9241-305 |Evalyat€ other visual artefacts by vispal

artefacts other visual artefacts to enable the user inspection and report the resulting value [for
to perform the task in an effective and passed or failed.
efficient way.
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Table 147 (continued)

G . . Assessment
. Pass/Fail criteria based on requirements Measuring
Attribute . and
and intended context of use method .
reporting
Unwanted Depending on the type of information shown, the visual display shall fulfil [ ISO 9241-305 | For artificial
reflections the following requirements. P 16.3 information,
g s s . see
a) Atrtificial information Table 148.
The visual display shall be suitable for the intended environment. .
S T . S o For reality
Over all relevant viewing directions (see design viewing direction), ) ;
- - - tformation,
the following requirements shall be fulfilled: Sie
Table 149.
Ly+Lpy+L
1) HZTD TS 5 224+4,84x (L +1p+Lg) 0%
L +Lp+Lg

2) For visual displays using positive polarity:
Ly+Lpy+L
H7™D 7S 1,25
Ly+Lp
3) For visual displays using negative polarity:
L +L L L L
L+ LptLlg <1’2+lx HtLlp
L +Lp 15 L +Lp
b) Reality information

The visual display shall be suitable for_the intended environment.
Over all relevant viewing directions (seé’design viewing direction),
the following requirement shall be fulfilled:

Ly+Lp+L _
H"TD 7S 5 6,7+44:89x (L +Lp +Lg) %

L +Lp+Lg
where
Ly, isthe display luminance of the high state;
L, isthewdisplay luminance of the low state;

Ly s the luminance component reflected from diffuse
ilumination;

L5 is the luminance component specularly reflected from
large and/or small aperture sources of illumination.
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Table 148 — Assessment and reporting for unwanted reflections — Artificial information

According .
to Table 147 Assessment and reporting
a) Step 1 Measure the display luminance, Ly pcctmioc-mdiry Where:
— illumination condition: darkroom;
— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;
— measurement location: 5 (see Figure 18);
— measurement direction: @= 15°.
Report the resulting values.
Step 2  Determine the reflectometer value, Ry, for the diffuse reflection characteristie-of the scregn,
expressed in steradian. Based on a diffuse reflectance, p, of the screen of p=0,8)as given in the
intended context, Ry, is calculated as follows:
0,8 B
Ry =L ="2202547sr"
T Y
Step 3  Based on the reflectometer value, R, for the diffuse reflection) characteristic of the scrgen
and the design screen illuminance, Eg, determine the luminance component, L, reflected from diffyse
illumination. Report the resulting values.
Step4  Determine the reflectometer value, Rq gy, for theSspecular reflection characteristic of the
screen. Report the resulting value.
R _ Lscreen P QEXT - Cos @
SEXT = =
Lext T
where
Leeen 18 the luminance of the screencaused by a large source of illumination;
Leyr is the luminance of the large source of illumination;
eyt is the solid angle of the large source of illumination (15°), equal to 0,0537 5 sr;
2] is the azimuth of\the large source of illumination, equal to 15°.
Therefore, Rs ext = 0,0132.2'or p=0,8.
Step 5 Based on the reflectometer value, Rg gxr, for the specular reflection characteristic of the
visual display and-the luminance, Lgeg gx7, Of the large aperture source, determine the luminarjce
component, Lglpx, specularly reflected from large aperture sources of illumination. Report the
resulting values:
Step 6 _~Determine the reflectometer value, Rs smLs for the specular reflection characteristic of the
screenReport the resulting value.
RS oML = Lscreen _ P QSML - Cos®
' Lexr T
where 0O is the solid anale of the small source of illumination (1°) _eaual to. 2 392 104 g1
SIVIL B A} VAN | T
Therefore, Rg gy = 5,885 x 10~ for p=0,8.
Step 7  Based on the reflectometer value, Rg gy, for the specular reflection characteristic of the
visual display and the luminance, Lgge gy, Of the small aperture source, determine the luminance
component, Lg gy specularly reflected from small aperture sources of illumination. Report the
resulting values.
Step 8 Evaluate the requirements of Table 147 a) 1), 2) and 3) and report the resulting values for
passed or failed.
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Table 149 — Assessment and reporting for unwanted reflections — Reality information

According to Assessment and reporting
Table 147

Step1  Use the results from Table 148, Steps 1 to 7.

Step2  Evaluate the requirement of Table 147 b) and report the resulting value for passed or failed.

Table 150 — Visual artefacts

. PaSSIFAN CIiteTta based on TequiTements ——Mea
Attribute s mnd

Assessment andireporting

and intended context of use method
Unlintended Depending on the type of information shown, the | ISO 9241-305 | Applicable only in-software
depth effects visual display shall fulfil the following|P 19.1 applications!

requirement.
a) Artificial information

Spectrally extreme colours that produce
unintended  depth  (chromostereopsis)
effects shall be avoided.

b) Reality information

Not applicable.
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Table 151 — Legibility and readability

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance Depending on the type of information shown, the visual display shall [ISO 9241-305 |See Table 152.
contrast fulfil the following requirements. P 18.2
a) Artificial information P18.3
The visual display shall be suitable for the intended
environment. Over all relevant viewing directions (see design
viewing direction), the luminance contrast, CR, shall exceed the
minimum luminance contrast of:
Ly +Lp + Lg
CRmin = .,
L +1Lp+Lg
CRumin = 2.2+ 4,84 x (L;) %
W|th L1 :LL +LD +LS
where
Ly, is the display luminance of the high state;
L, s the display luminance of the low state;
Ly is the luminance component reflected fromy diffuse
illumination;
Lg is the luminance component specularly reflected from
large aperture sources of illumination:
b) Reality information
The visual display shall be suitable for the intended
environment. Over all relevant viewing directions (see design
viewing direction), the luminance contrast, CR, shall exceed a
minimum luminance contrast.of [5!:
CRmin _ LH + LD + LS
L+ Lo Lg
CRpin = 6,7 444,89 x (L7) %
with L1 :LL +LD +LS
where
Ly, is the display luminance of the high state;
L, s the display luminance of the low state;
Ly is the luminance component reflected from diffuse
illumination;
Lg is the luminance component specularly reflected from
large aperture sources of illumination.
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Table 152 — Assessment and reporting for luminance contrast
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According .
to Table 151 Assessment and reporting
a), b) Step 1 Measure the display luminance Lj; qpject(mioc-mdir) Where:
— illumination condition: darkroom;
— object: full-screen test pattern at 0 % and 100 % grey level for monochrome visual displays or
full-screen test pattern with combination R=G=B = 0 % and 100 % for multicolour visual displays;
— measurement locations: 1 to 9 (see Figure 18);
— measurement direction: 0 (perpendicular).
Step2  Use the results from Table 148, Steps 2 to 5.
Step 3  Evaluate the requirements and report the resulting values for passed or'failed.
Table 153 — Legibility and readability
. Pass/Fail criteria based on requirements Measuring Assessnjent and
Attribute . -
and intended context of use method reporting
Impge polarity |Depending on the type of information shown, the visual{Not applicable. |Check requifements for
display shall fulfil the following requirement. unwanted reflections
and check character

a) Artificial information

attributes fo

positive

If the display provides positive and negative:polarity, it and negative polarity.
shall meet all requirements of this compliance route
for each image polarity.
b) Reality information
Not applicable.
Character Depending on the type of inférmation shown, the visual |ISO 9241-305 |Measure thg character
he|ght display shall fulfil the following_requirements. P 20.5 height in millimetres at
a) Artificial information gﬁ;grgmjg%tgf;%ce
1) For Latin-origin characters, the minimum character calculate thg character
height_shall be 16’ of arc at the design viewing height in mirjutes of arc
distarice! The preferred character height is 20’ to at the design viewing
22" 'ofarc. distance. Rgport the
resulting vallie for
2)C-For Japanese characters, the minimum character passed or fajled.
height shall be 20’ of arc at the design viewing
distance. The preferred character height is 25’ to Report the font used as
35’ of arc. well as the nqumber of
pixels, NH,Haight’ in the
3) A default mode shall be available in which height of an
Latin-origin characters are presented with a unaccented,
character height of 20’ to 22' of arc and Japanese upper-case letter H.

characters with a character height of 25’ to 35’ of

Evaluate thg

default

Adtle <l H H . aliand.
are at uic UUOIUII VIUVVIIIU uiolarivc.
b) Reality information

Not applicable.

mode and report the
character height in
millimetres, character
height in minutes of

arc, the font
the characte

number, N,_LHeight

used and
r height
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Table 153 (continued)

Not applicable.

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Text size Depending on the type of information shown, the|ISO 9241-305 | Not applicable.
constancy visual display shall fulfil the following requirement. [P 20.4
a) Artificial information
The height and width of a specific character of
a specific character font shall not vary by more
than +3 % of the character height of that
character set, regardless of where it is
presented on the display surface.
b) Reality information
Not applicable.
Character Depending on the type of information shown, the |ISO 9241-305 |Evaluate the'character matrix
stroke width visual display shall fulfil the following requirement. [P 20.7 and calculaté the character
Artificial inf fi stroke width. Report the
a) ficial information resulting value for passed or
For Latin-origin characters, the stroke width failed:
shall be within the range of 10 % to 17 % of
character height.
b) Reality information
Not applicable.
Character Depending on the type of information shown, the|IS©9241-305 |Evaluate the character mafrix
width-to-hejght | visual display shall fulfil the following requirement. .~ 20.8 and calculate the charagter
ratio Artificial inf fi width-to-height ratio. Report the
a) ficial information resulting value for passed |or
1) The character width-to-height ratio\shall be failed.
within the range from 0,5:1 to 14
2) A character width-to-height/-ratio of from
0,7:1 to 0,9:1 is recommended.
b) Reality information

146
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Table 153 (continued)
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a)

Atrtificial information

1)

For Latin-origin characters, the minimum
character matrix for continuous reading is
7 x 9 (width-to-height)

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Character Depending on the type of information shown, the|ISO 9241-305 [Evaluate and report the
format visual display shall fulfil the following requirements. character matrix. Report the

resulting values for passed or
failed.

b)

2)

3)

4)

5)

6)

7)

8)

For Latin-origin characters, the minimum
character matrix for numeric and upper-case-
only presentations is 5 x 7 (width-to-height).

For Latin-origin characters, the character
matrix shall be increased upwards by at least
two pixels if diacritics are used.

If lower case is used with Latin-origin
characters, the character matrix shall be
increased downwards by at least two pixels.

For Latin-origin characters, and for higher
density character matrices, the number of
pixels used for diacritics should follow
conventional designs for printed text.

For Latin-origin  characters, a¢.'4x5
(width-to-height) character matrix shall'be the
minimum  used for subsecfipts and
superscripts, and for numerators and
denominators of fractionsdisplayed in a
single character position.

For Latin-origin characters, the 4 x 5 matrix
may also be ,used for alphanumeric
information not.rélated to the operator’s task,
such as copyright information.

For Japanese characters, a minimum matrix
of 11 x11 elements is recommended,
whereas a matrix of 15 x 15 elements is
preferred.

Reality information

Not applicable.
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Table 153 (continued)

Pass/Fail criteria based on requirements Measuring

Attribute and intended context of use method

Assessment and reporting

Between-character | Depending on the type of information shown, the |ISO 9241-305 |Evaluate the character matrix
spacing visual display shall fulfil the following requirement. [P 20.12 and report the between-
character spacing. Report the
resulting value for passed or
The minimum between-character spacing failed.

shall be one stroke width or one pixel.

b)y—Reatity informmation
Not applicable.

a) Artificial information

Between-wprd Depending on the type of information shown, the [ISO 9241-305 |Evaluate the character majrix
spacing visual display shall fulfii the following|P 20.13 and report the~between-word
requirements. spacing. Report~the resulfjng

a) Artificial information value for passed or failed.
The minimum number of pixels between
words shall be the number of pixels in the
width of an unaccented upper-case letter H.
The number of pixels in the width of the letter
N shall be used for proportionally spaced
fonts.

b) Reality information

Not applicable.

Between-line Depending on the type of information shown, thef1SO 9241-305 |Evaluate the character majrix
spacing visual display shall fulfii the following|P 20.14 and report the between-ljne
requirements. spacing. Report the resulfjng

a) Artificial information value for passed or failed.
For tasks that require continuous reading of
text, a minimum of one pixel-shall be used for
spacing between lines of text. This area shall
not contain parts of characters or diacritics,
but may contain underscores.

b) Reality information

Not applicable.
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Table 154 — Legibility of information coding

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Luminance Depending on the type of information shown, the visual |ISO 9241-305 [See Table 155.
coding display shall fulfil the following requirement: P17.6

a) Atrtificial information

Over all relevant viewing directions (see design
viewing direction), the ratio between area-luminances
of adjacent levels of a single area shall exceed 1.5:1
under ambient illumination.

b) Reality information

Not applicable.

Table 155 — Assessment and reporting for luminance coding — Artificial information

According .
tb Table 154 Assessment and reporting

a) Step1  Measure the display luminance, L where:

ill,object(mloc-mdir)’
— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and'50 % grey level for monochrome visgyial displays
or full-screen test pattern with combination R=G=B = 100 %, 75 % and 50 % for multicplour visual
displays;

— measurement location: 5 (see Figure18);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2  Use the results from*Table 148, Steps 2 to 5.

Step 3 Determine the.display luminances under ambient illumination. Determine the ratips between
adjacent levels and report'the resulting values for passed or failed.
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Table 156 — Legibility of information coding

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting

Blink coding Depending on the type of information shown, the visual display|ISO 9241-305 |Applicable only
should meet the following recommendations. P 15.5 in software

a) Artificial information applications.
Where blink coding is used solely to attract attention, a single
blink frequency of from 1 Hz to 5 Hz, with a duty cycle of
50 %, is recommended. Where readability is required during
blinking, a single blink rate of 0,33 Hz to 1 Hz, with a duty
cycle of 70 %, is recommended. It should be possible to
switch off the blinking of the cursor.

b) Reality information

Not applicable.

Colour coding Depending on the type of information shown, the visual display |ISO 9241-305¢ [See Table 15).
shall fulfil the following requirement. P17.4

a) Artificial information

Over all relevant viewing directions (see design viewing
direction), coded colours shall have a minimum colour
difference of AE*, > 20 under ambient illumination.

b) Reality information

Not applicable.

Table 157 — Assessment and reporting for colour coding — Artificial information

According to :
Table 156 Assessment and reporting

a) Step 1 Measure the tristimulus. values, .x;, Jobject(mloc-mdir)’

Yij object(mloc-mdir)

7

ill,object(mloc-mdir)’ wher

W

— illumination condition: darkroom:;

— object: monochromefvisual displays — not applicable; multicolour visual displays — full-scrgen
test pattern with~combinations R,G,B = 100 %, combination R=G=B =75 % and combinatigns
R,G,B =50 %);

— measuremént focation: 5 (see Figure 18);
— measurement direction: 0 (perpendicular).
Report theresulting values.

Step 2’ Based on the design screen illuminance, Eg, determine the (reflectometer) tristimulus valugs,
Xp, Yp and Z,, for the component reflected from diffuse illumination of CIE illuminants A and D65, gnd
the illuminant specified by the supplier. Report the resulting values.

Step 3 Based on_the luminance of the large aperture source, determine the (reflectomefer)
tristimulus values, Xg gxr, Ys ext: Zs ext for the component specularly reflected from large aperture
sources of illumination of CIE illuminants A and D65, and the illuminant specified by the supplier.
Report the resulting values.

Step4 Determine the chromaticity coordinates of the colours under ambient illumination of CIE
illuminants A and D65, and the illuminant specified by the supplier. Determine the colour difference
between the colours. Combinations R,G,B =100 % and combination R=G=B =75 % shall fulfil the
requirement. Combinations R,G,B = 50 % should fulfil the requirement. Report the resulting values for
passed or failed.
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Table 158 — Legibility of information coding

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Geometrical Depending on the type of information shown, the visual display | Not applicable. |Applicable only
coding shall fulfil the following requirement: in software
a) Atrtificial information applications.
Geometrical coding is a particular type of graphical coding.
The distinction of different classes of information in a graph
may be facilitated by the use of different geometrical shapes,
such as triangles or circles. These shapes should be easy to
distinguish, which means that their number should be limited.
b) Reality information
Not applicable.
Table 159 — Legibility of graphics
Attribute Pass/Fail criteria based on requirements Measuring Asgessment
and intended context of use method and|reporting
Mg@nochrome Depending on the type of information shown, the visual‘display | See character | Applicable only
anfl multicolour | shall fulfil the following requirements. height, in software
oblect size a) Artificial information Luorz![?:;ce appli¢ations.

1) Critical details such as symbols oritext within the icon
should have a minimum height of, 20’ of arc. Heights
subtending 25’ of arc to 35’ of are are preferred.

2) For graphical objects and;-other small objects where
legibility is the primary\\concern, refer to luminance
contrast.

3) For isolated images.where accurate colour identification
is required, the.itnage shall subtend 30’ of arc; 45’ of arc
is preferred.

b) Reality information

Not applicable.

Cantrast for
oblect legibility

Dependingon the type of information shown, the visual display
shall fulfihthe following requirement.

a)~, Artificial information

Where accurate identification of an isolated, multicolour
image (e.g. a single character or a symbol) is required, the
same conditions as for display luminance and luminance
contrast shall apply.

b) Reality information

See display
luminance,
luminance
contrast.

Applicable only
in software
appli¢ations.

Not applicable.
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Table 159 (continued)

considerations
for graphics

shall fulfil the following requirements.

a)

Atrtificial information

1)  Where accurate colour identification of characters or
symbols is required, the minimum size of them shall be
at least 20" of arc at the design viewing distance

height, colour
coding.

ISO 9241-305
P 19.1

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Colour Depending on the type of information shown, the visual display|See character |Applicable only

in software
applications.

b)

2) When an application requires the user to discriminate or
identify colours, it shall offer a default set of colours.

3) Colour pairs*that are to be discriminated shall have
values of AE, >20.

4) Negative polarity: spectrally extreme blue (v' <0,2) on a
dark background shall not be used. Spectrally extreme
red (u' > 0,4) shall not be used on a spectrally extreme
blue (v' < 0,2) background.

5) Positive polarity: spectrally extreme blue (v' <0,2) shall
not be used on a spectrally extreme red (u'>0,4)
background. Spectrally extreme red (u' > 0,4) shall not
be used on a spectrally extreme blue (v.£0,2)
background.

Reality information

Not applicable.

surrounding
image effegts

Backgroundl and

Depending on the type of information shown,the visual display
should meet the following recommendation.

a)

b)

Artificial information

To better discriminate and jdentify colours, systems and
applications should use anachromatic background behind
chromatic foreground image.colours or achromatic foreground
image colours on chromatic backgrounds.

Reality information

Not applicable.

Not applicable.

Applicable only
in software
applications.

Number of Depending on, the type of information shown, the visual display | Not applicable. |Applicable only
colours should meet(the'following recommendations. in software
a) Artificial information applications.
1) Simultaneous colour presentation: for accurate
identification, the default colour set(s) for colour coding
should consist of no more than eleven colours for each
set.
2y Visuat—searchfor cotour mages, When g rapidvisuat
search based on colour discrimination is required, no
more than six colours should be used.
3) Colour interpretation from memory: if the meaning of
each colour of a set of colours is to be recalled from
memory, no more than six colours should be used.
b) Reality information
Not applicable.
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a) Artificial information
1) Colour gamut

Over all relevant viewing directions (see design viewing

Attribute Pass/Fail criteria based on requirements Measuring | Assessment
and intended context of use method and reporting
Colour gamut Depending on the type of information shown, the visual display shall | ISO 9241-305 | For artificial
and reference | fulfil the following requirements. P 19.5 information,
white P 19.7 see Table 161.

For reality
information,
see Table 162.

directorn), e Chnromatcity diadgralmn darea unaer ambiernt
illumination shall exceed a minimum of 5 % of the total area
of the CIE 1976 UCS chromaticity diagram, centred about
the chromaticity of the reference white.

2) Reference white

A reference white shall be displayable on the visual display
with a maximum deviation of the correlated colour
temperature of +500K. Preferred correlated colour
temperatures are e.g. 5000K, 5500 K, 6500 K, 7 500,K
and/or 9 300 K.

3) The reference white shall be adjustable by the user-
b) Reality information
1) Colour gamut

Over all relevant viewing directions+(see design viewing
direction), the colour gamut under*ambient illumination
should be optimal for more than:90 % of the population and
shall be optimal for more than, 75 % of the population (see
Figure 19) [371. [44],

NOTE 1 Using colour points deviating from the EBU or those of
IEC 61966-2-1, sRGB, “or-ITU-R BT. 709, colour points and their
tolerances implies that colour mapping is applied.

2) Reference white

A reference white in accordance with the regional regulations
as defined by the ITU shall be displayable on the visual
display.with a maximum deviation of the correlated colour
temperature of + 300 K.

NOTE 2 Typical correlated colour temperatures are 6 500 K,
6 774 Kor 9 300 K.

3) Skin tones

Objects or scenes taken from reality (especially skin tones)
shall have accurate colour rendering when visualized on a
display [34l. Under darkroom conditions at the design viewing
direction, the skin tone should have chromaticity coordinates
u' =0,222 1, v' = 0,4884 and shall be within a circle of radius

0,0 from s pont With-a raminance of ¥ = 0,440 4 = 10 7,
normalized to a unit value of white. Over all relevant viewing
directions (see design viewing direction), the skin tone under
ambient illumination shall not exceed the maximum
chromaticity uniformity difference of
Au', v =[(0,222 1 - uw')2 + (0,488 1 —1v)?]%5=0,02.
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Figure 1p — Optimal,and acceptable chromaticity ranges — Front-screen projection visual display
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Table 161 — Assessment and reporting for colour gamut and reference white — Artificial information

According .
to Table 160 Assessment and reporting

a)1) Step 1 Measure the tristimulus values, Xill,object(mloc—mdir)’ Yill,object(mloc—mdir)’ Zill,object(mloc—mdir)’ where:
— illumination condition: darkroom;
— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen

test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;

— measurement location: 5 (see Figure 18);
— measurement direction: 0 (perpendicular).
Report the resulting values. Determine the chromaticity coordinates of the primaries’ and the colour
gamut under darkroom conditions. Report the resulting values and show the chfomaticity foordinates
of the primaries in the CIE 1976 UCS diagram.
Step 2  Based on the design screen illuminance, Eg, determine the (reflectometer) tristimyilus values,
Xp, Yp and Z, for the component reflected from diffuse illumination of CIE illuminants A and D65, and
the illuminant specified by the supplier. Report the resulting values.
Step3 Based on the luminance of the large aperture source, determine the (reflectometer)
tristimulus values, Xg gy, Yg ext) Zs ext: for the component specularly reflected from large aperture
sources of illumination of CIE illuminants A and D65, and‘the illuminant specified by the supplier.
Report the resulting values.
Step4 Determine the chromaticity coordinates ofjthe primaries under ambient illumingtion of CIE
illuminants A and D65, and the illuminant specified\by the supplier. Report the resulting [values and
show the chromaticity coordinates of the primaries-in the CIE 1976 UCS diagram. Calculat¢ the colour
gamut. Report the resulting value for passed or failed.

a) 2) Step1  Measure the chromaticity coordinates, Uiy object(mloc-mdir)» ¥ ill,object(mloc-mdir): where
— illumination condition: darkroom;
— object: full-screen test pattern~at 100 % grey level for monochrome visual displays of full-screen

test pattern with combinatien’R=G=B = 100 % for multicolour visual displays;

— measurement location:.5 (see Figure 18);
— measurement direction: 0 (perpendicular).
Step2  Reportithe resulting values, show the chromaticity coordinates of the primary (primaries) in
the CIE 1976 \UCS diagram and determine the colour temperature. Report the resulting value for
passed or failed.

a) 3) Reportiwhiether the reference white is adjustable by the user.
Report the possible settings.
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Table 162 — Assessment and reporting for colour gamut and reference white — Reality information

According .
to Table 160 Assessment and reporting
b) 1) Step 1 Measure the tristimulus values, Xy ;.cctmioc-mdir) Yillobject(mloc-mdir): Zill,object(mioc-mdiry WHeTe:

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
test pattern of the primaries R = 100 %, G = 100 % and B = 100 %;

— measurement location: 5 (see Figure 18);

— measurement direction: 0 (perpendicular).

Report the resulting values. Determine the chromaticity coordinates of the primaries and-the colpur

gamut under darkroom conditions. Report the resulting values and show the chromaticity coordinates

of the primaries in the CIE 1976 UCS diagram.

Step2 Based on the design screen illuminance, Eg, determine the (reflectometer) tristimulus valugs,

Xp, Yp and Z,,, for the component reflected from diffuse illumination of CIE illuminants A and D65, gnd

the illuminant specified by the supplier. Report the resulting values.

Step3 Based on the luminance of the large aperture source, determine the (reflectometer)

tristimulus values, Xg gyt, Ysext, Zs extr for the component specularly-Teflected from large apertyire

sources of illumination of CIE illuminants A and D65, and the illuminant specified by the suppller.

Report the resulting values.

Step4 Determine the chromaticity coordinates of the priniaries under ambient illumination of CIE

illuminants A and D65, and the illuminant specified by the‘supplier. Report the resulting values gnd

show the chromaticity coordinates of the primaries in the.CIE 1976 UCS diagram. Calculate the colpur
gamut. Report the colour gamut and whether the repreduction of natural colours is optimal to more
than 90 %, acceptable to 75 % or acceptable to 50%% of the population (see also Annex B for the
boundaries).

b) 2) Step 1 Measure the chromaticity coordinates, u'y ;piect(mioc-mdir) V'ill object(mioc-mdiry: Where:

— illumination condition: darkroom;

— object: full-screen test pattern at-100 % grey level for monochrome visual displays or full-scrgen
test pattern with combinationnR=G=B = 100 % for multicolour visual displays;

— measurement location: 5 (see Figure 18);

— measurement direction:*0 (perpendicular).

Step2 Report thelresulting values, show the chromaticity coordinates of the primary (primaries) in

the CIE 1976 UCS\diagram and determine the colour temperature. Report the resulting value |for

passed or failed.
b) 3) Step1  Measure the display luminance, Ly jpiectmioc-mairy @nd the chromaticity coordinates,

Ui object{tioc-mdir) Vil object(mioc-mdir): Where:

— sillumination condition: darkroom;

—. object: monochrome visual displays — not applicable; multicolour visual displays — full-scrgen
drive of the visual display with a determined signal in accordance with the regional regulations|as
defined by the ITU;

— measurement location: 5 (see Figure 18);

— measurement direction: 0 (perpendicular).

Step2  Report the resulting values for passed or failed and show the chromaticity coordinates of the

skin tone in the CIE 1976 UCS diagram.
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Table 162 (continued)

According .
to Table 160 Assessment and reporting

Step 3 Measure the tristimulus values, Xy ,.cctmioc-mdir) Yillobject(mloc-mdir): Zill,object(mioc-mdiry WHere:

— illumination condition: darkroom;

— object: monochrome visual displays — not applicable; multicolour visual displays — full-screen
drive of the visual display with a determined signal in accordance with the regional regulations as
defined by the ITU;

— measurement location: b (see Figure 18);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step4  Based on the design screen illuminance, Eq determine the (reflectometer) tristimdilus values,

Xp, Yp and Z, for the component reflected from diffuse illumination of CIE, illuminants A and D65, and

the illuminant specified by the supplier. Report the resulting values.

Step5 Based on the luminance of the large aperture source]) determine the (reflectometer)

tristimulus values, Xg gy, Yg ext) Zs ext: for the component spécularly reflected from large aperture

sources of illumination of CIE illuminants A and D65, and the)illuminant specified by the supplier.

Report the resulting values.

Step 6 Determine the chromaticity coordinates of thé€/skin tone under ambient illuminaion of CIE

illuminants A and D65, and the illuminant specified-by)the supplier. Report the resulting [values and

show the chromaticity coordinates of the skin tone incthe CIE 1976 UCS diagram.
Table 163.~Fidelity
. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
Elgctro-optical |Depending on the type of<iinformation|ISO 9241-305 For artificial information,
trapsfer shown, the visual display-\shall fulfil the|P 14.1 see Table 164.
furjction following requirements. P 14.2 Lo .
For reality information,
(EPTF) and Artificial inf ti P17.5 Table 165
grdy scale a) ificial information P 19.2 see Table .
1)  Over alkrelevant viewing directions [P 19.3 NOTE The chromatig fidelity of a
(see-design viewing direction), the visual display is evaluated jon the basis
EOTF  and its first derivative for of additive colour mixing pf the three
each Of the three pnmary colours primaries. In order to reduc¢ the number
shall be ascending in a of measurements required for
monotonous way. assessment and reporting, [the EOTF is
L . ) not measured for each prjmary colour
2) Over all relevant viewing directions individually, but only the| achromatic
(see design viewing direction), the states are evaluated. This|serves as a
chromaticity uniformity difference, compact but significant measure for
Au',v', between grey levels shall not characterization of the chrgmatic fidelity
exceed 0,02. of the visual display.
3) ThU yalllllla VCl:UU Uf t:-lU V;OUG:
display should be adjustable to
establish an approximately uniform
colour space in ambient
illumination.
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Table 163 (continued)

. Pass/Fail criteria based on requirements Measuring .
Attribute and intended context of use method Assessment and reporting
b) Reality information

1) Over all relevant viewing directions
(see design viewing direction), the
EOTF and its first derivative for
each of the three primary colours
shall ascend in a monotonous way

alld thc Ualllllla VG:UU oha:: bc ;II
accordance with the intended
specification with a maximum
deviation of + 0,2.

2) Over all relevant viewing directions
(see design viewing direction), the
chromaticity uniformity difference,
Au'V', between grey levels shall not
exceed 0,02.

3) The gamma value of the visual
display should be adjustable to
establish an approximately uniform
colour space in ambient
illumination.

Table|164 — Assessment and reporting for electro-optical transfer functions and grey scale —

Artificial information

Accordiphg
to Table [163

Assessment and reporting

a) 1)

Step 1 Measure the illuminance, E;

Report the resulting values.

Step 2 _Determine the monotonicities. Report the resulting value for passed or failed.

ill,object(mloc-mdir)’ where:
illumination condition: darkroom;

object: full-screen test pattérn of different grey levels (R =G =B) between 0% and 10qQ %
(equidistantly spaced. in2,5 % steps) for monochrome or multicolour visual displays;

measurement location: 5 (see Figure 18);

measurementdirection: 0 (perpendicular).

Step 1~'Measure the chromaticity coordinates, u’,v'

il object(mloc-mdir): Where:

illumination condition: darkroom;

object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visual displays
or full-screen test pattern with combination R=G =B =100%, 75 %, 50 % and 25 % Tfor

multicolour visual displays;
measurement location: 5 (see Figure 18);

measurement direction: 0 (perpendicular).

Report the resulting values.

Step 2  Calculate the chromaticity uniformity differences. Report the resulting value for passed or
failed.

Report whether this feature is available.
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Table 165 — Assessment and reporting for electro-optical transfer functions and grey scale —

Reality information

According .
to Table 163 Assessment and reporting
b) 1) Step 1 Measure the display luminance, Ly ,pectmioc-mdiry Where:

— illumination condition: darkroom;

— object: full-screen test pattern of different grey levels (R=G =B) between 0% and 100 %
(equidistantly spaced in 2,5 % steps) for monochrome or multicolour visual displays;

— measurement location: 5 (see Figure 18);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2 Determine the monotonicities and the gamma values. Report the resulting value| for passed

or failed.

NOTE The gamma values are determined in accordance with Reference[361:

b) 2) Step 1 Measure the chromaticity coordinates, u',v'yy spiectmioc-mdiry, Where:

— illumination condition: darkroom;

— object: full-screen test pattern at 100 %, 75 % and 50 % grey level for monochrome visypal displays
or full-screen test pattern with combination R<.G=B=100%, 75 %, 50 % and 25 % for
multicolour visual displays;

— measurement location: 5 (see Figure 18);

— measurement direction: 0 (perpendicular).

Report the resulting values.

Step2 Calculate the chromaticity tniformity differences. Report the resulting value forl passed or

failed.

b) 3) Report whether this feature is avalilable.
Table 166 — Fidelity
Pass/Fail criteria-based on Measurin
Attribute requirements and intended 9 Assessment and reporting
method
context of use
Reandering of The visual display shall have [ISO 9241-305 | Not applicable.
mqving images | syfficient t.emporal fldel!ty to Display a wheel on the screen. The whgel and the
shew moving images without . .
spokes shall be displayed with 0 % to 100 % grey level
any blur, smear or other o
noticeable artefacts. on a background of 50 % grey level for monochrome
visual displays, or combinaton R=G=B=0% to
combination R=G =B =100 % on a background with
combination R=G =B =50 % for multicglour visual
displays. The lateral velocity, v,, in the horizontal
direction as well as the rotatng velocity, o, shall be

or other noticeable artefacts. Report the res
for passed or failed.

adjustable. Allow the wheel to continuously move and
rotate. Observe the visual display for any blur, smear

ulting value

Colour
misconvergence

The level of misconvergence | ISO 9241-305 |Measure the misconvergence by direct observation
at any location on the visual (M 21.8 and report the resulting value for passed or failed.

display shall not be greater
than 1 pixel in the horizontal
or vertical directions over the
entire screen.
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Table 166 (continued)

Pass/Fail criteria based

Attribute on requirements and intended Measuring Assessment and reporting
method
context of use
Image formation | Depending on the image type, the IFT|ISO 9241-305 |Projectors using modulators from liquid
time (IFT) shall fulfil the following requirements. P 15.2 crystal devices
a) Stillimages P 15.2A Measure the image formation time between
Not licabl all combinations of the five different grey
ot applicable. levels. Use a minimum of 20
u) uuasl-sla'": ""a!'es IIIUGDUIUIIIUIItO. RUPUi—t thc fU::UVVIIIy 1Ty ult
values:
— IFT>200ms
) — switching times, 7., and ¢ betwgen
Noticeable loss of contrast levels:
observed during key entry, grey levels;
scrolling, animation, and blink — IFT between grey levels;
coding. Pointing devices with o i
rapid cursor positioning can be — minimum and maximum IFT;
used. only  with  special — mean value_and standard deviation| of
techniques. IFT
— 95ms <IFT < 200 ms Determine the Capability for moving imagés.
Applications  using  scrolling, NOTE, ‘Befiniion of five grey levpls:
animation and pointing devices combination R=G=B = 0 %; combinatfion
lose detectable contrast. Blink R=G=B =25 %: combination R=G=B = 50|%;
coding from 0,33 Hz to 5Hz is combination R=G=B =75 %; combinafion
operable. R=G=B =100 %
— 10ms <IFT < 55ms Projectors using modulators other thah
) liquid crystal devices
ConFras.t is stqble for most (e.g. digital micro-mirror)
applications. Motion artefacts
can be distracting. Not applicable.
c) Moving images
— IFT<10ms
However, for displays that
keep displaying ®®ach part of
the image over.a‘large part of
the frame peried, the duration
of the frame”period is also a
limiting \factor. If the IFT or
frame_-period duration is too
long/ while the display
produces the image during a
large part of the frame period,
then blurred or jerky images
result, and contrast may be
reduced.
Spatial a) Resolution of the visual display|Intended Report the resolution of the visual displayj
resolution should enable a  satisfying|context of Use th acted pixel si basis f
reproduction of the original image. | use/supplier sel ? prOJefc ?h pixe ;s:lzle as al t_asns or
The minimum resolution of the [specification evaluation ot the spatial resolution, a,
display should be (horizontal x expressed in minutes of arc. Calculate and
A\ 1ISO 9241-305 |report the resulting value:
vertical):
P 20.10 _
— VGA: > 640 x 480 a =60 x 2 x arctan (b/2/Ddesign,view)
— PAL: 768 x 576 where
— NTSC: 720 x 480 b is the pixel size, in millimetres;
b) The visual display should have a Diesign.view ?S th.clallde?ign viewing distance,
spatial resolution of less than 1’ of in mifimetres.
arc at the design viewing distance.
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Table 166 (continued)

Pass/Fail criteria based Measurin
Attribute on requirements and intended 9 Assessment and reporting
method
context of use
Raster For visual displays having a pixel [ISO 9241-305 |Measure the Iuminance modulation and
modulation density of less than 30 pixels per|P 21.9 report the resulting value for passed or failed.
degree at the design viewing
distance, the luminance modulation in
the direction perpendicular to
adjacent raster lines shall not exceed
C,,=0,4 for monochrome displays or
C,, = 0,7 for multicolour displays when
all pixels are in their high state.
Fill factor a) For a visual display having a|Supplier Not applicable.
pixel density of less than|specification
30 pixels per degree at the
design viewing distance, the fill :\72191231'305
factor shall exceed 0,3. )
b) The supplier shall submit the
subpixel drawing or specify the
fill factor.
Pixel density The supplier shall specify the pixel|Supplier Report the resulting value.
density. specification
5.8 Enmissive, reflective or transflective LCD for‘handheld devices for indoor use — Display
laQoratory method
5.51 Intended context of use
The attributes of the user, environment, tasks and the use of emissive, reflective or transflective LCD (liquid
cryptal displays) for handheld devices ‘are summarized in Table 167. Attributes are derived from pnalysis of
the| intended context of use and are~an essential prerequisite for the compliance assessment.|Therefore,
context elements different from those described in this method could influence the Pass/Fail criteria
The supplier shall specify the intended context of use as well as the value or value range of an atfribute. The
valpes specified shall match the intended context of use. The intended context of use is part of the gompliance
report.
NO[TE 1 Handheld device LCD displays — as used for example in a pocket-PC that includes a keyboard jor in a PDA
(pefsonal digital.assistant) with a diagonal of the active display area of up to 9,11in (23,1 cm) and a design viewing
incljnation of @5 '% 0°+ 20° — are considered in this compliance route for typical visual display tasks for indoor{use in work
environments.with a design screen illuminance in a range of 50 Ix up to 5 000 Ix.
NO[TE-2\, " The scope of this compliance route is limited to the intended context of use given in 5.5.1. The qupplier may
spdcifya subset of the described intended context of use given in 5.5.1.
NOTE 3  Automotive environments (cars, trains and other vehicles) are not addressed here.
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Table 167 — Intended context of use — Emissive, reflective or transflective LCD for handheld devices

Element Attribute Quantification
User Vision User with normal or corrected to normal vision of any age, 7 years or
older (any literate user).
Environment Design screen illuminance, At indoor locations (see References [5], [9], [19], [25]):
E
S

—  minimum 50 Ix 5

— up to 200 Ix, e.g. (mostly) general building areas;

£ 2001 L I WAY | e 1 L]
OpP— O JUUTAT g (ThosSty ) gentrar—rachmC—worG— ooyl

assembly work, (general) museum;

— vertical 250 Ix + 250 Ix x cos() in offices, where « is the.scregn
tilt angle;

— up to 500 Ix, e.g. medium assembly and decorative-work, simple
inspection, counters, libraries, (mostly) edutational areas,
control rooms;

— up to 750 Ix, e.g. fine work, technical drawing;

— up to 1000 Ix, e.g. precision waorksquality control, inspection
medical examination and treatment;

— upto 1500 Ix, e.g. high precision work;
— >1500 Ix, e.g. special workplaces in the medical area;

— controlled and/or adjustable illuminance, e.g. projection room
film and video studios and radio stations, theatres, concert hall
X-ray departments;

— maximum 5000 Ix.

The suppliershall specify the maximum design screen illuminance 3
well as the intended environment. The screen tilt angle is defined 4
the position of the handheld device in its cradle or is considered to b
45%if\not otherwise specified by the supplier.

P< »

NOTE The minimum illumination level to consider is 50 Ix and th
maximum illumination level to consider is 5 000 Ix. The intended illuminatig
levels are all illumination levels between minimum and maximum (all indoof:
environments except those that are too dark for walking, including sunji
indoors areas). The compliance calculations are made for the followir
illuminance levels: 50 Ix, 200 Ix, 500 Ix, 750 Ix, 1 500 Ix and 5 000 Ix. TH
compliance calculations shall be repeated for every specified illuminant.

=0 50

o Q
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Table 167 (continued)

Element Attribute Quantification

Environment Typical components of the At indoor locations (see References [13], [19]):
illumination: large aperture
source (15°) and small

aperture source (1°) —  Lgerext = 300 cd/m2, Lgee gy = not applicable;

illumination ) )
—  Lgep exy = 200 cd/m?, Lgeg gy = 2 000 cd/m
(suitable for general office use);

—  Lggrext = 500 cd/m?, Lgee gy = not applicable;

— I =125 cd/im? 1 = 200 cd/m?

R EAT NCT OIVIC

(requires a specially controlled luminous environment).

where
Lrer ext is the luminance of the large aperture’sourcg (15°);
Lggg sy is the luminance of the small aperture sourcg (1°).

The supplier shall specify the luminange” of the large and small
aperture source of the illumination.

For the purpose of evaluating the performance of a reflective or
transflective handheld display~)device, it is assumed| that the
above-mentioned luminanées* are present in every | intended
environment and that the‘user can tilt and turn his/her |device to
make optimum usage-of, the light source. The calculations shall be
repeated for every specified illuminant.

llluminant For this compliance route, CIE illuminants A, D65, F11 and F12 are
considered [ “The supplier may specify the intended illuminant.

NOTE 1 All these illuminants exist at every illuminance level of indoors
use, often ih combinations. It is assumed that by verifying thaf the visual
display ecomplies in each of the illuminants, the visual display will 3lso comply
withany combination of illuminants.

NOTE 2 The compliance assessment need only be performed once, with
a spectrally broad-band laboratory illumination. The compliance ¢alculations
are then made using spectral calculations and repeated for each of the
specified illumination levels and illuminants.

For this compliance route, an ambient temperature of appfoximately
Enyvironment Ambient temperature 15°C to 35°C is considered, if not otherwise specifigd by the
supplier.
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Table 167 (continued)

Element Attribute Quantification

Task Content and perception |For this compliance route, the following two contexts for perception of
information are considered, if not otherwise specified by the supplier [38],

a) Artificial information

Visualization of objects and scenes that do not have originals in our
world — text (i.e. alphanumeric characters), graphical signs, symbols,
etc. — in monochrome (including achromatic) and/or multicolour
(including full-colour) presentation

b) Reality information

Imaging of objects and scenes that do have existing originals-in ofir
world — faces, people, landscapes, etc. — in monochromie (includirlg
achromatic) or multicolour (including full-colour) presentation.

The supplier shall specify whether the visual display is designgd
predominantly for artificial information or reality information.

If both types of information are used in a work environment, Pass/Fqi
criteria for both types of information are appliedThe Pass/Fail criteria mz
contain three different requirement levels:\High”, “Medium” and “Low,
which determine the degree to which a criterion is fulfilled:

<

=y

— “High” for visual display tasks jincluding video display tasks with hig
performance in e.g. colour gamut; grey scale;

[

— “Medium” for general visual\display tasks with sufficient performang
to perceive colour and to-read the information without discomfort Ry
the user;

— “Low” for visual.display tasks with low performance in e.g. cologr
gamut and grey scale, but with sufficient performance to read the
information-without discomfort to the user.

Amount of information Preferred screéen size for sufficient amount of information with appropria
object size'and resolution.

[]

Image type For this compliance route, the visual display shall be capable of displayin
still,.quasi-static or moving images.

«Q

Design viewing The minimum design viewing distance, Ddesign view.mins 1S > 200 mm.
distance, Ddesign,view . . Y ’
The supplier shall specify Dyesign,view-

Design viewing For handheld display devices with emissive display

direction (&5, %p) Within a specific range of angles from the normal. For this compliang

route, perpendicular viewing direction is assumed, if not otherwis
specified by the supplier. Therefore, the default design viewing directio

(@p, @p)is (0°, -).

For handheld display devices with reflective and transflective display

=N

The design viewing direction is:

— the angle at which the emitted luminance has its maximum for cases
where the emissive properties of the display are dominating;

— the angle of the incident light plus the beam shift angle for cases
where the reflection of direct light are dominating;

— the beam shift angle for cases where the reflection of diffuse light are
dominating.
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Table 167 (continued)

Element Attribute Quantification

Task Design viewing direction [ The supplier shall specify the design viewing direction range (see Figure 20).
range (angle of
inclination and azimuth)

OoooooOooooooBQ
Oooooooo0oooonQgQ
oooocCC/ooan

The maximum inclination angle range, @range, is:
@range =2x arCt"’"’\(Dactive/2 x Ddesign,view)
where
Dctive is the diagonal of the active display area;

Dyesigitview 18 the design viewing distance.

The design inclination angle is within:
0° < Op <40° - Orgnge /2.
The azimuth angle, @, is 0° to 360°.

NOTE This definition corresponds to viewing direction range class

ClassViewing I, see Reference [19].

Figure 20 — Design viewing direction —
Handheld device LCD

Eye and head movement [ From fixed to moving.

Number of users Typically single, but might be multiple.

Usage Display handling For this compliance route, stationary and portable display handling is

EALG d-byvtha -l

acid a ~ - s
CORSIGereaHRotOtherwiSe-SpecHeaBy-the-SupPpret:
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5.5.2 Information about the technology

The basic physical attributes of emissive, reflective or transflective LCD technology for handheld devices are
given in Table 168. The supplier shall submit a detailed technical specification — rated voltage, rated
frequency, rated current, rated power consumption, panel specification, LCD, LCD panel specification,
horizontal/vertical pixel size, original resolution, subpixel drawing, anti-reflection treatment, pixel fault
declaration, LCD mode, LCD effect, prepared gamma value, factory setting of “brightness”, “contrast”, “colour”
control, reference colour gamut, e.g. as defined by the ITU if colour processing is used, etc. In addition, the

supplier shall submit the test pattern, if required.

Table 168 — Basic physical attributes of emissive, reflective or transflective handheld device LCD

quic physical attributes Description
Optical mojje of operation Emissive, reflective or both emissive and reflective.
NOTE A visual display which is both emissive and reflective) can consist ¢f a

transflective display panel with a backlight, a reflective, display panel with a
transparent frontlight, a reflective display panel with a sidelight or be inherently both
reflective and emissive.

Mode of observation Direct-view

Diagonal of the active display area Approximately 1,4 in (35 mm) up to 9,1 in{231 mm)
Aspect rati Depending on application

Resolution [(addressable pixels) Depending on application

Light sourck Built-in as frontlight, backlight or sidelight

Touch screen None or built-in

5.5.3 Compliance assessment

The compljance assessment for the handheld .device LCD visual displays shall be made in accordance with
Tables 17( to 197.

Where negessary, the assessment and«reporting contains evaluation steps. These serve as a guide throligh
the complgx assessment and give an(overview of the assessment and its intent. Owing to individual physjcal
attributes ¢f the technology in relation to the attributes to be assessed, some basic parameters such|as
illumination condition, object (test pattern), measurement location and measurement direction are described in
short form|as well. The procedure also specifies the corresponding free parameters of the measuring metiod
of ISO 914R-305.

Handheld display devices are used in a wide variety of illumination conditions. The darkroom or laborafory
illumination condition ¢an be far removed from actual usage conditions. The approach of this compliance route
is to mak¢ the measurements in stable laboratory conditions with darkroom and laboratory light source
illumination and then convert by calculation to the contexts of use prescribed by the compliance route. For
every typg of)technology, including emissive technologies, the compliance determination shall always|be
made with the total reflected and emitted light. Except it not explicitly defined differently, this requirement is
met only if met for all illuminance levels and illuminants defined in the intended context of use. The
assessment is further complicated by the many different illumination conditions available. In this part of
ISO 9241, three illumination conditions are considered: small aperture source direct illumination, large
aperture source direct illumination and (approximately) diffuse illumination. For compliance purposes related
to the illumination of a handheld display device, it is sufficient that the visual display meets the requirements
related to luminance under one of these three conditions, because all three illumination geometries are usually
available and the user will unconsciously select the appropriate illumination by tilting, turning and moving the
handheld display device in his/her hand.

This means precalculation of many combinations of illuminance levels 50 Ix, 200 Ix, 500 Ix, 750 Ix, 1 500 Ix
and 5 000 Ix, illuminants A, D65, F11 and F12 and the three different illumination conditions.
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As a consequence, it is not practical to report all individually calculated values in the test report, but it is
sufficient to report the key technical data on a general level and “pass”, “fail” or “compliance uncertain” for the
individual requirements. If the handheld display device fails the test, the report shall include a statement of
which illuminance levels and illuminants the handheld display device failed to meet. A test agency shall, on
request, report the detailed values including uncertainties to the customer that ordered the test.

To aid the user in understanding the performance and limitations of the handheld display device, the test
agency shall issue an overview table and the supplier shall publish that table in the user's manual. The
minimum requirements of the overview table shall be in accordance with Table 169.

I'able TbY — Sample compliance overview table

Description of covered ambient condition Statement of Pass or Fail
lbmination Muminant A Muminant llluminant\F11 | llluminant F12
level . . (4 POOK 3 000 K
eve Representative environment (halogen and D65
Ix incandescent) (daylight) flgorescent ﬂ.L orescent
light bulb) light bulb)
50 . [Pass/Fail] [Pass/Fail]) " [Pass/Fail] [Rass/Fail]
Homes and general building areas
200 [Pass/Fail] [PasslEail] | [Pass/Fail] [Rass/Fail]
500 Offices, medium assembly and [Pass/Fail] [Pass/Fail] [Pass/Fail] [Rass/Fail]
decorative work, simple inspection,
750 counters, libraries, (mostly) educational | [pass/Fail] ) [Pass/Fail] | [Pass/Fail] [Rass/Faill
areas, control rooms
1 500 Precision work, special workplaces, [Pass/Fail] [Pass/Fail] [Pass/Fail] [Rass/Fail]
5000 |areas with large windows [Pass/Faill | [Pass/Fail] | [Pass/Fail] [Rass/Fail]
[General explanation of the compliance cases that the |[Eree-form description giving the main reasons for ndt passing
visual display failed to meet] one or more of the compliance cases in the table]
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Table 170 — Viewing conditions

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Design viewing | The design viewing distance is: Supplier Use supplier-specified
distance for children: mini 200 . specification, values or values
a)  for children: minimum mm, intended obtained from the
b) for adults: minimum 300 mm; context of use |intended context of
- use. Report the
c) for elderly people: minimum 450 mm. resulting value.
NOTE These requirements need to be considered in
conjunction with the character height requirements.
Design viewing | The visual display shall conform to all optical requirements | Supplier See Table 171
direction over a relevant range of viewing directions. specification,
intended

The design viewing direction, (6, @p), as well as the

design viewing direction range shall be specified. context of use

In addition, the following applies.

a) Requirement level “Low”

There shall be at least one design viewing direction at
which all requirements are met.

b) Requirement level “Medium”

All requirements shall be met within the design viewing
direction range.

c) Requirement level “High”

In addition to the low/medium level requiremeénts, the
visual display may be tilted at least + 5° id\any angle
and still meet all requirements.

NOTE These requirements need to be considered in
conjunction with those for luminance “nen-uniformity, colour
non-uniformity and contrast non-uniformity:
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Table 171 — Assessment and reporting for design viewing direction

According
to Table 170

Assessment and reporting

Step 1  Use supplier-specified values or values obtained from the intended context of use. Report

the resulting value.

Step2 Determine the measurement locations.

Normal photometric practice is to use a target that is at least 60 % larger than the luminance meter
image to guarantee that edge effects are eliminated. When possible, 85 % or more is preferred. With

noted exceptions, make all measurements with 1° targets imaged in the luminance meter

focused in

the centre of the target (see 1ISO 9241-305).

Depending on the diagonal of the active display area, choose three final measuremént-lod
an odd number of initial locations. The number of initial locations is from 5 up to a maximuni
initial locations should not overlap. Display the initial locations with maXimum gre
monochrome visual displays or combination R=G=B =100 % for multicolour’ visual dig
locations are screened for their darkroom area-luminance or their selected\uminance coeff
perpendicular measurement direction. Select the site that has the lowestimeasured luminar]
location) and the site that has the highest measured luminance (HL, high/location). The cen
centre location) is always selected.

If there are locations on the screen, outside the assessed initial locations, which in typi
lighting user conditions are visibly worse than the LL or HL, then the measurements shall be
in those locations in addition to the LL and HL locations."The judgement of “visibly wors
made in darkroom conditions and by a trained person,

NOTE 1 The “visibly worse” definition is not unambigtiQus. The aim is to find the locations that arg
average user in ambient lighting. When the judgement.s'made in darkroom conditions and by a traine
detection threshold is significantly lower than for thetaverage user. Therefore, the risk that an averag
detect a worse location not detected by the test laboratory can be neglected.

NOTE 2 Most flat panels that currently meet the conditions of this part of ISO 9421 do not have
worse” locations.

ations from
of 11. The
y level for
plays. The
cient under
ce (LL, low
re site (CL,

al ambient
performed
e” shall be

visible to an
il person, the
P user would

such “visibly
scanning the

e 21.

NOTE 3 With an automatic test device, the visibly worst location can be found, for example, by
whole screen in steps of 1° (subtended angle).
Carry out optical measurements at measurement locations HL, LL and CL as shown in Figu
Example:
11=LL
11 22 =CL 13
33 =HL
22
31 33

Figure 21 — Typical measurement locations on handheld device LCD display
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Table 171 (continued)

According

to Table 170 Assessment and reporting

Step 3  Determine the measurement directions.
a) Requirement level “Low”

One measurement direction is defined as:

— measurement direction 7: ®= @, @ = @, (design viewing direction)
h) Requirement level “Medium?”

Eight measurement directions are defined as follows:

— measurement direction 0: ®= 0°, @ = not applicable (perpendicular);

— measurement direction 1: #=0,5 x @range,

D= Py + 2 x D;
— measurement direction 2: &= G + 0,5 x )54,

~ Gp, ®= @~ 180°;

ER

— measurement direction 3: ®=0,5 x ©,

range
— measurement direction 4: @= @, + 0,5 x @range, D= Dp;
— measurement direction 5: @= 6 + 0,5 x O ;ng6, P = Py — s

— measurement direction 6: ®=0,5 x @range,

D= By -2 % By

— measurement direction 7: ©@= @, @ = & (design viewing direction).
c) Requirement level “High”

Eight measurement directions are defined as follows:

— measurement direction 0: ®= 0°, @ = notapplicable (perpendicular)

— measurement direction 1: ©=0,5 x G5,4e

+5°% &= @y + 2 x D,

— measurement direction 2: = @y +0,5 x 6, +5% &=y + De;

ange

— measurement direction 3: @=.0,5 x 65,46

~ G +5°, &= @ - 180°;

— measurement direction4x0= @, + 0,5 x 6,

range +5°, &= QD;

— measurement diregtion 5: ©= @, + 0,5 x 6,

range +5°, &= (DD - CDC;

— measurementdirection 6: ©=0,5 x G 5,4¢

+5° @= @y -2 x Dg;
— measurementdirection 7: ©®= @, @ = & (design viewing direction);

where

/

D =807<0,5 x arctan(W, ;. /H, H e > 0,727,

view
D, = 72°, when W, JH iow < 0,727,

), when W,

iew
iew
where

H

view is the height of the active display area;

Wi ons is the width of the active display area.
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Table 172 — Viewing conditions

Attribute Pass/Fail criteria based on requirements Measuring Assessment and
and intended context of use method reporting

Gaze and head | The workplace and the visual display shall permit the user|Not applicable. |Not applicable.
tilt angles to view the screen with a gaze angle from 0° to 45° and a
head tilt angle from 0° to 20°.

Virtual images | Outside the scope of this part of ISO 9241. Not applicable. |Not applicable.
Table 173 — LCuminance
. Pass/Fail criteria based on requirements Measuring Assessment and
Attribute : i
and intended context of use method reporting
lllyminance The supplier shall specify the minimum and maximum | Supplier Use supplief-specified
design screen illuminance, Eg, as well as the illuminant. specification, values or vajues
] . intended context | obtained from intended
The following applies. of use context of uge. Report

a) Requirement level “Low” the resulting|values.

All requirements shall be met in at least one specified
but not all lighting conditions with either artificial or
reality information.

b) Requirement level “Medium”

All requirements shall be met in all lighting:conditions
with either artificial or reality information.

c) Requirement level “High”

All requirements shall be met in-alf lighting conditions
with either artificial or reality infoffmation.

Digplay Depending on the type of inférmation shown, the visual |ISO 9241-305 [See Table 1[f4.
lurpinance display shall fulfil the following_réquirements. P12.5
M12.1

Artificial information
a) Requirementlevel “Low”

Emissive visual displays shall have a minimum display
luminanée,of 20 cd/m? over all relevant viewing
directions (see design viewing direction).

Reflective visual displays shall have a minimum display
ldminance of L =R x Eg/r over all relevant viewing
directions (see design viewing direction) for R = 20 %.

b) Requirement level “Medium”

Emissive visual displays shall have a minimum display
luminance of 35cd/m? over all relevant viewing
directions (see design viewing direction).

Reflective visual displays shall have a minimum
display luminance of L = R x 5 000 Ix/ over all relevant
viewing directions (see design viewing direction) for
R =20 %.

© 1SO 2008 — All rights reserved 171


https://standardsiso.com/api/?name=86463918f103a809b97d9983f406a78a

ISO 9241-307:2008(E)

Table 173 (continued)

Attribute Pass/Fail criteria based on requirements Measuring Assessment
and intended context of use method and reporting
Display ¢) Requirement level “High” 1ISO 9241-305 |See Table 174.
luminance . . . - . P12.5
Emissive visual displays shall have a minimum display M 12.1
luminance of 100 cd/m? over all relevant viewing directions (see ’
design viewing direction).
Reflective visual displays shall have a minimum display
luminance of L=Rx50001Ix/m aover all relevant viewing
directions (see design viewing direction), R = 55 %.
Reality information
a) Requirement level “Low”
Emissive visual displays shall have a minimum display
luminance of 20 cd/m? over all relevant viewing directions (see
design viewing direction).
Reflective visual displays shall have a minimum display
luminance of L = R x E . /m over all relevant viewing directions
(see design viewing direction), R = 50 %.
b) Requirement level “Medium”
Emissive visual displays shall have a minimum _display
luminance of 35 cd/m? over all relevant viewing directions (see
design viewing direction).
Reflective visual displays shall have a mingimum display
luminance of L=Rx5000Ix/t over allxrelevant viewing
directions (see design viewing direction), R=50 %.
c¢) Requirement level “High”
Emissive visual displays shallxhave a minimum display
luminance of 100 cd/m? over all'felevant viewing directions (see
design viewing direction).
Reflective visual displays shall have a minimum display
luminance of L=Rx5000Ix/r over all relevant viewing
directions (see design viewing direction), R = 100 %.
where
L is thedisplay luminance;
R is-the'reflectance of the reflective visual display;
Eg“{is the design screen illuminance;
Elnax s the maximum illuminance.
NOTE 1 These luminance requirements need to be considered in
conjunction with the contrast requirements.
NOFER Display—tuminanee—is—aiways—the—sum—oi-the—emitted—and—the
reflected light.
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