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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures—tsed—to—develop—this—documentand e ded—+o e 3 3
the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
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bes of ISO documents should be noted. This document was draft
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

st of patent declarations received (see www.iso.org/patents).

h endorsement.

ed in accordande\with the

drawn to the possibility that some of the elements of this document may\be the subjéct of
s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of
ights identified during the development of the document will be in the)Introduction aid/or

hme used in this document is information given for the conyvenience of users and doefs not

hation on the meaning of [SO specific terms and expressions related to conformity assessment,
formation about ISO’s adherence to the World TradeOrganization (WTO) principles ip the

eword.html.

rriers to Trade (TBT) see the following URL: wwwiSo.org/iso/for

revised with the following changes:

— Introdu
— Scope W
— test con|
— charact
— charact
— charact

— interch{

ction was modified;

as modified (heavy vehiclespartly excluded);
ditions for direct suntight have been changed;
b1 height was medified;

b1 proportiofYwas modified;

er weightcriterion was modified;

iracter spacing was modified;

[tee responsible for this document is ISOLTE 22, Road vehicles, Subcommittee S{ 39,

lition cancels and replaces the second edition (ISO 15008:2009), which has been technjcally

— word sp

acing was modilied;

— anew subclause on text case was added;

— the subclause on character outlines was modified;

— anew subclause on character shadows was added;

— the subclause on Non-Roman text was modified and renamed Non-Latin.
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Introduction

Driving is a complex task requiring continuous allocation of attentional resources to both driving
and non-driving tasks. Because of this, driving is an interactive balance between cognitive, physical,
somatosensory, visual and psychomotor sKkills.

Driver and vehicle form an integrated system that includes the environment, vehicle controls, and
displays collectively defined as the transport information and control systems (TICS). Since driving
is an interactive systems activity, vehicle characteristics in combination with human capabilities
constitute important factors in the performance of this TIC system.

In onder to achieve optimal driver performance, the purpose of TICS is to support dtiyers in their
primlary task such that performance, comfort and safety are increased and overall driver|workload is
not negatively influenced by the use of TICS. One set of factors influencing this process jnvolves the
characteristics of visual displays. Specifically, those aspects of displays desigiied to agcommodate
human capabilities, the range of illumination conditions and location of the) display with respect
to the driver. This is especially important since visual specifications must-include a wide range of
envifonmental conditions and constitute only one necessary conditionfor adequate performance,
comflort and workload. The purpose of this document is to standardize visual presentation

© IS0 2017 - All rights reserved v
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Road vehicles — Ergonomic aspects of transport
information and control systems — Specifications and test
procedures for in-vehicle visual presentation

1 Scope

This
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compliance with them have been included where necessary.

This
visusi
facta
displ

q

q

guperimposed information on the external field {e.g. head-up displays);

document specifies minimum requirements for the image quality and legibility
ining dynamic (changeable) visual information presented to the driver of a passehgg
d transport information and control systems (TICS) used while the vehicle is|in md
les are excluded for the requirements of contrast and font size since these)chapte
1513 which is only applicable for passenger vehicles. These requireménts are intg
pendent of display technologies. Reference to test methods and meéasurements fg

document is applicable mainly to perceptual, and some basic* cognitive, compoq
1] information, including character legibility and colour recognition. It is not applica
rs affecting performance and comfort, such as coding, format and dialogue characte
ays using:

haracters presented as a part of a symbol or pictoriabinformation (e.g.CD symbol);

2

The
cons
undg

ISO 4
CIE §
SAE

Normative references

ictorial images (e.g. rear view camera);
aps and topographic representations*(e.g. those for setting navigation systems); or

uasi-static information (e.g. AM/RM; km/miles, kPa/PSI, On/Off information).

following documents-are’referred to in the text in such a way that some or all of t
[itutes requirements-of this document. For dated references, only the edition cited
ted references, the'latest edition of the referenced document (including any amendme

513, Road véhicles — Visibility — Method for establishment of eyellipses for driver’s eye |
5:1989,:Salar spectral irradiance

1757/1:2015, Standard Metrology for Vehicular Displays

of displays
r car by on-
tion. Heavy
I's reference
bnded to be
r assessing

ents of the
ble to other
ristics, or to

neir content
applies. For
hts) applies.

bcation

CIE STUTI7/EZZ0TT ILV, International lighting vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in CIE S 017/E:2011 ILV and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:
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31

adaptation

adjustment of the eye’s sensitivity to the brightness (3.2) of the observed visual field by chemical and
physical processes within the eye

Note 1 to entry: Dark adaptation occurs at a slower rate than does light adaptation.

3.2

brightness

subjective attribute of light sensation by which a stimulus appears to be more or less intense or to emit
more or less light

3.3

chromatic
having hue |or being coloured, appearing different in quality from a neutral grey having,the same
brightness (3.2)

Note 1 to entfy: It is related to the colour properties of a visual stimulus.

3.4

contrast ratio

Rc

ratio between the luminance Lhigh and the luminance Lijow
L.

Note 1 to entfy: R. = _high .
L

low
Note 2 to entfy: Terms and definitions related to photometric quantities (e.g. illuminance, luminance, lumiIance
contrast and|saturation) are given in CIE S 017/E:2011 ILV. In.€IE S 017/E:2011 ILV, it is referred as lumipance
contrast ratig.

3.5
critical spejcular line
CSL
line from thg centre of the display to the centre of the eyellipse (3.10)

3.6
cyclopean ¢yellipse
elliptical voJume combining the (eft and the right eyellipse (3.10) of the driver into one single volume
located in the centre betweenthém

3.7
day conditipn
condition wjth diffuse ambient light

3.8
direct sunljght condition
condition under which the viewing conditions are mainly iniluenced by direct light from the sun on the
display surface

3.9
dynamic information
information that has more than two stages of change

3.10
eyellipse
elliptical shape of the driver eye range

Note 1 to entry: As defined in ISO 4513.

Note 2 to entry: See definition of 95th percentile eyellipse in ISO 4513.

2 © IS0 2017 - All rights reserved
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Note 3 to entry: It is the contraction of the words “eye” and “ellipse”.

3.11

flash

intended periodic variation of the luminance of a light or visual information, normally from “OFF” to a
given value, typically used for attracting attention

Note 1 to entry: Terms and definitions related to photometric quantities (e.g. illuminance, luminance, luminance
contrast ratio (3.4), saturation) are given in CIE S 017/E:2011 ILV.

3.12

flicker
uninfended perceived temporal variation of the brightness (3.2) of a visual stimulus, usually generated
by rdfresh process of the display content or by variation of the luminance of the backlight

Note |l to entry: Terms and definitions related to photometric quantities (e.g. illuminancep)luminange, luminance
contrpust ratio (3.4), saturation) are given in CIE S 017/E:2011 ILV.

3.13
disability glare
dazz|ing or disabling effect produced by a bright light

Note |l to entry: This is a retinal effect, primarily caused by light scattér in the eye, which producgs a luminous
veil over the retinal image and thus reduces contrast.

3.14
discomfort glare
distrjacting or disrupting effect of bright point sources-iff the field of view

Note[l to entry: This is a perceptual effect, interfering;:with visual attention and selection.

3.15
jitter
unintended periodic movement of an image or parts of it

3.16
legibility
visugl properties of a character or graphics representation that determine the ease with which it can be
recognized

Note |l to entry: See also xéadability (3.21).

3.17
map
repre¢sentation Jon plane surface of the features of a connected part of the earth surface¢ (especially
of the road and traffic environment), shown in their representative forms, sizes and relptionship in
accordance with some convention of representation

3.18
night condition

condition of low ambient illumination under which the adaptation (3.1) level of the driver is mainly
influenced by the portion of the road ahead covered by the vehicle’s own headlights and surrounding
street lights, and display and instrument brightness (3.2)

Note 1 to entry: Low ambient illumination is less than 50 Ix.

3.19

pixel

smallest selectively addressable element of the display surface capable of reproducing the full range of
luminance and colours

Note 1 to entry: “Pixel” is an abbreviated term for “picture element”.

© IS0 2017 - All rights reserved 3
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Note 2 to entry: Terms and definitions related to photometric quantities (e.g. illuminance, luminance, luminance
contrast ratio (3.4), saturation) are given in CIE S 017/E:2011 ILV.

3.20

quasi-static information
<reconfigurable displays> information that has a limited number of states, where one or another state
is always displayed and does not change frequently

EXAMPLE

3.21
readability

AM/PM, km/miles, kPa/PSI, on/off information.

visual propég
Note 1 to ent

3.22
redundant}
information|

EXAMPLE 1

EXAMPLE 2
cluster.

3.23
segment
pre-defined

EXAMPLE

3.24
static infor
<reconfigur

EXAMPLE
3.25

rties of a series of characters or words that determine the ease with which they canhe

"y: See also legibility (3.16).

y presented information
which is presented in parallel by different means or at different positions

Speed can be displayed in both analogue and digital format.

Turn-by-turn navigation can be displayed on a central display andin parallel in the instry

geometric form that can be used to create a character or symbol in whole or in part

Stroke.

mation
able displays> information that does'not change, especially physical units

km, miles, kPa, PSI, mph, kph.

twilight condition

condition bg

Note 1 to ent

tween night condition3:18) and day condition (3.7)

Fy: In twilight condition, the setting of the display illumination might be in day or night setting.

4 Requirements and measurement methods
4.1 Generfal
The followingreqguirementsshallbecomplied-with-teensure thatimagesenthevisual displaysus

read

ment

din

on-board TICS equipment are legible.

Conformity of the presented images to the requirements specified in this document shall be tested at
an ambient temperature within the range of 18 °C to 28 °C. The test shall not start until the illumination
has reached a stable state. The requirements are accompanied by standard measurement conditions in
terms of ambient illuminance and observer positions. Methods for measurement of contrast shall be in
accordance with SAE J1757/1.

© ISO 2017 - All rights reserved
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4.2 Design viewing position and illumination range

4.2.1 Design viewing position

The requirements in this subclause are applicable to displays in their installed vehicle locations, as seen
from any point in the driver eyellipses according to ISO 4513 (for passenger vehicles only).

If the display is fixed to the vehicle, the relevant requirements shall be complied with from the
rearmost point of the cyclopean eyellipse. If the orientation of the display is adjustable, the display may
be adjusted so that a position can be found in which all the relevant requirements are complied with
simultaneously. For direct sunlight conditions, the requirements of contrast (see 4.3.2) shall only be
fulfilled in the direction of the critical specular line (CSL) (see Figure 1).

Stanglard default values for angles (45°/20°) as an alternative for direct sunlight measufements are
acceptable (see SAE J1757/1).

a) Display at right-hand side of driver

© IS0 2017 - All rights reserved 5
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4L (4C) 5
CSL
3
—N
b) Side view
Y
S | I/ S S N
4R 4C
! 3
/ 2
1
CSL
4L 5
c¢) Plan view
Key
1 display 4L left eyellipse
2 centre of the display 4R right eyellipse
3 rearmost point of the cyclopean eyellipse 5 centre of the cyclopean eyellipse
4C cyclopean eyellipse N display perpendicular direction

Figure 1 — Design viewing position
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Illumination range

4.2.2.1 The design illumination range establishes the four conditions of:

4.2.2
the o

proc

4.2.2

4.1.2
refle
time
displ

can manually change the setting of the display to a higher-contrast, the measurement may

that

4.2.2
to th
diffu
see §

4.2.2
illum
meag

4.2.2
in ad
CIE

fluor

night;
twilight;

day with diffuse ambient light; and

cllay with direct sunlight.

bdure, see SAE J1757/1:2015, Table 1.

.3 Twilight condition is replicated with a measurement conditiofrspecified in SAE ]1
4 and Table 1. The ambient light measured on the surface of the display (on the sta
ctor) shall be 250 1x, with a relative tolerance of +5 %. If the display setting is brought i
setting manually or automatically (e.g. triggered by the heddylamp switch or a sun load
ayed information shall meet the twilight requirements in*4.3.2 in the night-time setting.

Hisplay setting.

.4 Day condition with diffuse ambient light is replicated with ambient light omn

ce reflector) shall be 5 klx, with a relative tolerance of +5 %. For the measuremen
AE J1757/1:2015, 4.1 and Table 1.

urement procedure, see SAEJ1757/1:2015, 4.1 and Table 1.

.6 For day and direct sunlight and for twilight conditions in the measuremen

85:1989, Table~4-(+20 %) shall be used. Light sources with large spikes in the sp

the blue part of the spectrum. The colour temperature is secondary to this issue.

4.3

Display illumination, minimum contrast, luminance and polarity

.2 Night condition is replicated in a dark environment, such that the maximum illu
bject to be measured shall not exceed 10 Ix, with a relative tolerance of +5 %:For the nj

e point of measurement. The ambient light'nyéasured on the surface of the display (on {

.5 Direct sunlight condition/is replicated with a standard measurement cor
inance at the point of measurement shall be 45 klx, with a relative tolerance of +§

cordance with SAE-J1757/1, an artificial illumination system with light type similg

escent lamps)-should be avoided; metal halide lamps are more appropriate due to thg

Iminance on
easurement

757/1:2015,

2|?ard diffuse

o the night-
sensor), the
If the driver
be made in

i-directional
he standard
F procedure,

)dition. The
%. For the

[ procedure
r to that of
ectrum (e.g.
ir energy in

4.3.1 Display illumination

Due to the very wide range of ambient illuminations that determine the adaptation level of the driver,
the display illumination should have a brightness control which allows adjustment over a suitable range.

4.3.2 Minimum contrast ratio

4.3.2.1 Requirements

The minimum contrast ratio between symbol and background shall be as follows:

5:1 for night condition;

— 3:1 for twilight condition;

© ISO
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— 3:1 for day condition;
— 2:1 for direct sunlight condition.

This is especially important if characters are close to the minimum requirements for the dimensions
(see 4.5). Lower contrast should be excluded except for characters that are intentionally grey-shaded or
desaturated in colour to indicate some inactive status.

4.3.2.2 Character outlining

If sufficient contrast ratio between the character and its background cannot be provided during
transient stptes;suchasdawnmandduskconditions,additionatmeans—shatt-beapptited—Tthiscanrhe an
outline aroynd the character, in which case, a minimum contrast shall be provided between the body of
the charactgr/unfilled area and its outline.

The stroke width of the outline by character height ratio should be less than 0,04 for characters|with
serifs and less than 0,08 for characters without serifs. If the size of a character is so small that the s{roke
width of theloutline would be less than 0,35 mm, an outline should be avoided to ensure readability (see

Figure 2).

Key
1  body of the character/unfilled area
2 outline
3 backgroynd area

Figure 2 — Outlined character

1

Words or pHrases written in outlined unfilled character (transparent body) fonts should not be usgd.

4.3.2.3 Character shadows

If sufficient contrast Tatio between the character and itS background cannot be provided, additional
means shall be applied. In limited cases, this can be the use of a dark shadow or glow behind or
around the text respectively, as long as the text and its background can still maintain 75 % of the
minimum contrast. In these cases, the minimum contrast shall be provided between the body of the
character/unfilled area and its shadow.

If a shadow is used, the direction of the light source shall be between 25° and 155° from horizontal (see
Figure 3). Text and its background shall not be both dark in colour.

The shadow shall not be disconnected from its text, or in other words, there shall be no gap between
a character and its shadow. The shadow shall not be so large that it hides relevant information in the
background or fills in the insides of characters. The shadow should be soft as it smoothly fades into the
background.

8 © IS0 2017 - All rights reserved
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The width of the shadow should be less than 70 % of the stem width of the regular weight of the
typeface, even when the bold weight is used (see Figure 4). The use of shadows and outlines should be
restricted for use on static labels, non-dynamic text or text field titles.

25 degrees

'I _f__:_f__: r‘lr\ -l Y aY o
| JJ VUIGKSYIITCS

Figure 3 — Shadow angles

Regular

Bold

Figure 4 — Shadow in relation to font weight

4.3.2.4 Changing background

If the¢ background around the text or symbol is spatially changing in luminance or coloyr, minimum
contrast ratio should be reached'with the worst case background in the area adjacent to text or symbol.
The ¢ontrast ratio shall be_calculated from at least two measurements in different areas off the display.
If th¢ background is dynamic, an additional outline should be applied around the characters to provide
a sujficient contrast ratio (see Figure 2). In this case, the contrast ratio should be measuited between
the gutline and thedoerderline.

4.3.2.5 Contrast ratio measurement

All cpntrastmeasurements shall be carried out at the centre point of the cyclopean eyellipse, as shown
in Figute 1. For bench top measurements, standard values for angles (45°/20°) may be us¢d for direct
sunlight mreasurenent{seeSAE 71757/ For adisplay i theimstrument cluster;vatues for angles

(0°/25°) can also be used.

For matrix displays, the measurements shall be taken over a collection area covering at least
(3 x 3) pixels (see Figure 5). The measurement accuracy will be reduced if the measurement area is less
than (3 x 3) pixels. If the area of the character to be measured does not contain at least (3 x 3) pixels or
the photometer spot size is larger than the area of the character, find a larger area on the character that
has at least (3 x 3) pixels and that appears visually to have the same luminance. Measure this area.

For segment displays, the measurement shall be taken within a single segment. The diameter of the
collection area shall be less than 80 % of the relevant dimension of the segment to be measured.

During the contrast measurement, the display luminance should be adjusted in the night condition to
“night maximum” and in daylight or direct sunlight condition to “maximum brightness”. In the twilight

© IS0 2017 - All rights reserved 9
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condition, at least one display illumination setting (e.g. day/night setting) that meets the specified
requirement when the headlamps/parking lamps are in an “ON” (or activated) state shall be provided.

For a common display that delivers different images to a driver and passengers, the contrast of the
driver’s images shall be measured with the passenger’s image in fully white and in fully black. Required
contrast shall be fulfilled in the worse condition.

NOTE Any ghost image from dynamic crosstalk is not covered by this document.
r

; // // )

% 70 / )< V 2

77 I\ 7 |

oy N

707 ul 3

VN7 /

D477, g

V" /

/i / /
Key
1  collectioh area (photometer measurement spot)
2 pixel in Qright state
3 pixelin dark state

Figure 5 — Contrast ratio measurement on matrix displays

4.3.3 Display mode
If a display fhows light'symbols on a dark background, this is called a negative display mode. If|dark
symbols arg showiron a light background, this is called a positive display mode. Both display modes are
known to gjve-satisfactory performance. The choice is determined by the average luminance of those
areas frequ¢ntly viewed in sequence. Therefore, negative display mode should be used under the hight

condition. In day condition, either may be used, while taking into account the often dark immediate
surroundings of displays in vehicles (e.g. the dashboard). For non-sheltered displays, positive display
mode can be used for reducing the visibility of reflections. On the other hand, it should be considered
that the reflections in the cab’s windshields due to positive display mode on a non-sheltered display can
have an impact on the visibility on the road scene.

4.4 Colour combinations

Regardless of the colour and colour combinations between a symbol or character and its background,
minimum luminance contrast ratio shall be provided (see 4.3.2).

For physiological and psychological reasons, not all symbol/background colour combinations are
acceptable. Because of this, when selecting colours in full colour displays, certain symbol/background
colour combinations should be chosen. For information regarding colour combinations, see Annex B.

10 © IS0 2017 - All rights reserved
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4.5 Alphanumerical character dimensions

4.5.1 General

Definition and measurement of character dimensions shall be according to Annex A. See Annex C for a
terminology example.

4.5.2 Height

Latin (as well as Greek and Cyrillic) text sizes should be measured via their cap height (as in the height
of “H” i an eyellipse
and it shall be in accordance with Table 1. For typefaces that have a proportion of x-height'(height of “x”)
to cap height that is less than 65 %, the font size should be increased so that their x-height i§ 70 % of the
recommended cap height in Table 1 in order as to compensate for the smaller optical (or pefceived) size

(see Figure 6).

If a font meets the requirement above for the capital letter “H”, then all other,characters asspciated with
this font, such as smaller subscripts and superscripts, may also be used.

Lettdgrs imbedded in a symbol shall be excluded from the height requirements.

1

D

s

- 4

1  dap-height
2 yheight

Figure 6 — Proportion of letter x to letter H

Table 1 — Character heights

Subtended angle-dimension .
) ] . ] Suitability level
in 4rc minutés in radiansa
20 5,815 x 10-3 Recommended
16 4,652 x 10-3 Acceptable
12 3,489 x 103 Minimum b

a  [fmultiplied by the viewing distance, it gives (in the same units) the actual character height.

b n situations when requirements for accuracy and speed of reading are modest.

4.5.3 Width by height ratio: Proportion of the typeface

Typefaces selected should not be too narrow or too wide. The proportion of the letter H (width of H
divided by height of H) should be between 65 % and 80 % (see Figure 7).
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tlected should not be too light or too bold. The proportion of thé stem width to the ascg
n be seen by dividing the width of the lower case letter L by-its height) (see Figure 8) s}
pen 10 % and 20 %. Typefaces that fall between 8 % agd“10 % can be accommodatg
he font size.

Figure 8 — Proportions of lower case L
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pace

between diagonal characters and a vertical (such as between v and 1) should be a minimum of 85 % of
the stem width. Two diagonal characters should not touch (see Figure 9).

The words space is related to the intercharacter spacing of the typeface. The proportion of word space
to intercharacter space can range between 250 % and 300 % (see Figure 10).

Line spacing shall be maintained at a minimum of one average stem width. Text line spacing, T, is
defined by the distance between the descender line of the current text line and the ascender line of the
following text line.

12
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y 2
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Key
¥l space
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I space
Figure 9 — Inter-character spacing in relation to stem width
(apaifl
\©)
Key
1 lm space
2 dpace
Figure 10 — Word space in relation to inter-character spacing
4.5.4 ““Case

Dynamic text, especially text related to messages that are urgent in nature, should be set in mixed or
lower case, unless otherwise required by the national body.

Uppercase could be used for texts that are a permanent part of the user interface (UI), such as buttons
and labels, as the frequency and predictability of appearance of such text will improve the reading time
required (see Figure 11).
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1 (5 x 7) pixel matrix for alphanumeric character
2 (4 x 5) pixel matrix for subscript

3 (4 x 5) pixel matrix for superscript

Figure 12 — Matrix for alphanumeric character, subscript and superscript

4.6.2 Automotive symbols

For automotive symbols in accordance with ISO 2575, or similar, a (32 x 32) pixel matrix should be the
minimum. A smaller matrix, e.g. (24 x 24) pixels, may be used if the display is capable of grey shades.
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The number of pixels shall be determined by counting them on a suitable set of characters and symbols.

4.6.3 Non-Latin characters

This document basically refers to Latin characters as well as Greek and Cyrillic letters. This subclause
gives guidance for some non-Latin characters. Other languages will be included depending on
availability of sufficient knowledge.

A (16 x 16) pixel (width by height) character matrix shall be the minimum used for Chinese characters
(traditional and simplified) and Japanese (Kanji) characters.

1 £ £4 AL 1 P 1 £ 1. LIc v onra
NOTE 1 E dINPITS TUT (10 A 10 ) PIATIIIIALIILTS LAl UT TUOUITU I JIS A"JUJ 1.

If the legibi]ity of an individual Chinese character or Japanese character is key to the interpretation
of the mesdage, a (24 x 24) pixel (width by height) character matrix should be the minimumm, or
modification of characters should be used.

NOTE 2  Examples for (24 x 24) pixel matrices can be found in JIS X 9052.

If only a lim|ted and predefined set of characters is used, and these characters are-Clearly discriminable
from one anjother, a smaller pixel matrix may be used.

4.7 Reflertions and glare

Reflections fand glare visible by the driver should be minimized.;Additional reflection-reduction} and
glare-reduction or contrast-enhancement techniques, if used, shall not cause the display to deyiate
from the requirements of this document.

4.8 Charaqcteristics of presentation

4.8.1 Image instability
The image should be free from temporal instability (flicker) and spatial instability.

One factor df spatial instability is peak«to*peak variation in the geometric location of the image wjithin
the display (jitter): this shall not exceed)0,000 2 x d, where d is the viewing distance between the centre
of the cyclopean eyellipse and the centre of the display.

NOTE Adlditional factors countributing to spatial image stability, e.g. display vibrations generated by the
vehicle, are npt considered inthis document.

For displayq with pixels,having continuous luminance distributions only, jitter can be measured fising
a measuring micros€ope with a magnification of at least 20. The movement is determined by vjisual
alignment of the niicroscope cursor, or comparator reticle, with the extreme positions of the cengroid,
or the edge pf a‘chiaracter, or test object, during the observation period.

For any disptay ed to
determine, on a scan- by scan ba51s the relatlve location of a character or test object. Ifthe device used
determines movement along the horizontal and vertical axes separately, the extent of the jitter shall be
defined as the square root of the sum of the squares of the maximum horizontal and vertical differences.

Observations shall continue for at least 4 s.

4.8.2 Image flashing

Image flashing should be used only to attract attention and inform about critical conditions requiring
an immediate action. In order to attract attention, a flash frequency of 1 Hz to 5 Hz with a duty cycle of
50 % to 70 % should be used.
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The flashing rate should be measured using a luminance meter aimed at the flashing picture element
(i.e. a pixel or segment) located in the display centre. The meter should be capable of delivering the time
varying luminance values with a low-pass cut-off frequency of at least 10 times the highest frequency to
be measured. The signal should be processed with an oscilloscope or similar instrument with adequate
bandpass in order to obtain the “ON” and “OFF” durations.

In order to measure the “ON” and “OFF” durations (points 1 and 2 in Figure 13), the switching times
(points 3,4 and 5 in Figure 13) are established at which the luminance is equal to the average luminance
between the minimum and the maximum luminance values (Liow and Lhigh in Figure 13). The “ON”
duration is the time between points 3 and 4, and the “OFF” duration is the time between points 4 and 5.

L
g

Liign$

La ¢ __
4 5
[ | -
t
Key
1  ‘|ON” duration L luminance
2 ‘|OFF” duration Ly average luminance
3  dqwitch-on time Lhigh maximum luminance
4 Jwitch-off time Liow minimum luminance
5  next switch-on time t time

Figure 13 — Flashing frequency measurement

The equivalent frequency (in hertz) should be obtained from the duration (in secondd). For pulse
width modulatéd-backlight, the effect of the backlight variation should be considered (e.g. friggering of
oscilloscope).Alternatively, a continuous stable backlight should be used for these measurgments.

4.9 | Redundant information displays

If the same information is presented in more than one display, at least one of the information displays
shall meet the requirements of this document. Other redundant information displays may also meet the
requirements of this document.
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Annex A
(normative)

Definition and measurement of character dimensions

A.1 Character dimensions

All the charjacter dimensions are measured in angular values as the subtended angle of the feature
(e.g. height or width), as seen from the specified viewing point.

The angular| values, expressed in radians, are derived from the linear values, in Formula (A'.1):

aR = (Al)

X
d
where

ar isthe angular dimension, in radians;

x isthelinear dimension of the character (e.g. height or width), projected on a plane perpendifular
to the viewing direction;

d isthe viewing distance from the back centroid of the cyclopean eyellipse.
Both x and d shall be expressed in homogeneous units+(e.g. millimetres).

The angularjdimension, ap, expressed in arc minutes (1 arcmin = 1°/60) is derived from the dimengions,
in radians, ih Formula (A.2):

180x oy
a, =60 —— (A.2)
™
For practicall use, Formula (A.2)-¢an be written as follows:
3438xx

d

The character dimensions shall be as defined in Figure A.1, using characters “H” and “A”. If both ngrmal
and bold forjts are/available, the character dimensions are taken from the normal font.

A.2 Character size measurement

Character height of a particular character font shall be measured as the distance between the base
line and the cap line of this font, as shown in Figure A.1. The character “H” should be used to define the
character height.

Character width of a particular character font shall be measured as the distance between appropriate
parallel edges of the character “H”, as shown in Figure A.1.

For the purposes of the dimensional, not optical, measurement, the character edge is defined as
extending to the point of 50 % luminance difference between the character and the background. The
50 % point is determined from measurement of the character luminance profile. The measurement
equipment shall be capable of reliably measuring the smallest uniform area of the character.

18 © IS0 2017 - All rights reserved
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The dimensions of the characters may also be determined by calculation based on the dimension of the

character font, the display specification, and the anti-aliasing specification.

'ABHabgx

5

Key

Ul s W N
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Figure A.1 — Character diménsions
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