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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
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Introduction

In addition to being comprehensible, a graphical symbol should have sufficient perceptual quality to enable the
eventual user population in a practical situation to identify its elements correctly. If the symbol's ultimate
meaning is to be understood, it is essential that its elements be identifiable. As an example to clarify this
concept of identifiability, consider Figure 1. A person who sees this “lost and found” symbol should be able to
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bt intended to be depicted is named.

hand, the symbol's identifiability is insufficient. On the other hand, the umbrella would
ified by the description “triangle apex down with a curved line at the top”. Stated mare ¢
ent is considered to be identified correctly, if either an accurate, shape-wise description is

Figure 1 — Graphical symbol for the referent “lost and found” or “lost property’

nal perceptual quality, su¢hjas ISO 22727 and ISO 3864-3.

pver, applying requirements and criteria can never guarantee an optimal design outcome. T
5 when there is a‘need to examine empirically key aspects of proposed graphical symbols.
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those elements within a symbol that may be the source of difficulty.

the symbal,subtends a small visual angle (due to small symbol size and/or large viewing
comprehension testing has shown there to be difficulties in interpreting a symbol and it
inize the“elements making up the symbol as an aid in generating improvements. This part
ribes a test method for assessing the identifiability of symbol elements. The core of this test

be correctly
enerally, an
jiven, or the

Hesigners of graphical symbols, 1SO provides guidelines and requirements to support the fealization of

here may be
Such a need

arise, for example, during initial design in order to determine how elements within a symbol are identified

distance), or
s desired to
of ISO 9186
method is to

asymbol to appropriately representative respondents and have them describe what th

© 1SO 2008 — All rights reserved

by see. The
st in locating


https://standardsiso.com/api/?name=f1c2e1a34f5353041660d9aaa3b10e20



https://standardsiso.com/api/?name=f1c2e1a34f5353041660d9aaa3b10e20

INTERNATIONAL STANDARD

ISO 9186-2:2008(E)

Graphical symbols — Test methods —

Pa
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Method for testing perceptual quality

1

This

the glements that constitute a graphical symbol are readily identifiable by the eventual user populg

2

The

ISO

3

For the purposes of this document, the terms and definitions given in ISO 17724 and the following

3.1
iden
prop
3.2

gra
visu

[ISO

3.3

graphicalisymbol element

part
[1ISO

34

Scope

part of ISO 9186 specifies a method for testing the perceptual quality of graphical symbols,

Normative references

17724:2003, Graphical symbols — Vocabulary

Terms and definitions

tifiability

brty of a graphical symbol which“enables its elements to be perceived as the objects or shaps

hical symbol
lly perceptible figure with a particular meaning used to transmit information independently of

17724:2003 efinition 31]

bf d graphical symbol with a particular meaning

following referenced documents are indispensable for the application of this document.
references, only the edition cited applies. For undated references, the latest edition of the
docyment (including any amendments) applies.

to verify that
tion.

For dated
referenced

apply.

s depicted

anguage

17724:2003, definition 32]

image content
written description of the elements of a graphical symbol and their relative disposition

[ISO

3.5

17724:2003, definition 38]

referent

idea

[ISO

or object that a graphical symbol is intended to represent

17724:2003, definition 61]
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3.6

factor of distance

z

relationship between the height (%) of a sign and the observation distance (/), used to determine observation
distances of signs

z=1lh
[ISO 17724:2003, definition 28]
3.7

visual acuitly
capacity for peeing distinctly fine details that have very small angular separation

[ISO 17724:2003, definition 82]
3.8
visual angl

angle subtended by two lines drawn from the eye of the observer to the two extremes of the longest axis of
the symbol Reing viewed

[ISO 17724:2003, definition 83]
3.9
corner marking

part of a graphical symbol original, four of which define its corners
[ISO 17724:2003, definition 17]

3.10
field of application

context or sphere of activity in which a graphical symbol is to be used
[ISO 17724:2003, definition 29]

3.1
comprehengion test

procedure fdr quantifying the degree\of understanding of a proposed graphical symbol

[ISO 17724:R003, definition 14]

4 Principle

This test method.is used to assess whether the perceptual quality of a graphical symbol enables the eveptual
user populafionto identify correctly the element(s) constituting the symbol. Respondents are instructed to
name the elements of the symbol. The final outcome of the test is the percentage of the respondents who
describe correctly all elements of the symbol (the “correct identification percentage”). The test uses two or
more presentation sizes of the symbols, keeping all other conditions constant. With the larger presentation
size, the test assesses whether the elements are at all identified as intended by the designer. The other
smaller size(s) serve(s) to simulate the minimal subtended visual angle(s) at which the symbol should function
properly when used. With the smaller size(s), the test assesses whether the symbol is identifiable when it
subtends such a smaller visual angle.

NOTE 1 The terms and concepts used in this part of ISO 9186 are clarified in Annex A.

NOTE 2  The organization to which the graphical symbol is submitted as a proposal for standardization, such as ISO,
CEN, national or industry standards bodies, will specify whether the graphical symbol has to obtain a particular correct
identification percentage before it can be accepted for standardization, and, if so, what this percentage is.

2 © 1SO 2008 — All rights reserved
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5 Pre-test information

Before initiating a test programme, the test administrators shall ensure that the submitter of the graphical
symbol has checked the information required by the relevant standards organization or industry organization
to which the findings may have to be submitted when the graphical symbol is proposed for standardization.

The submitter of the symbol shall provide information which includes the following:

the name and contact details of the organization to which the test findings are to be submitted,;

details of the information that is required from the submitter and test administrators by that organization;

NOT

avail@ble on www.iso.org/tc145/sc1 or from the ISO/TC 145/SC 1 Secretary. Application forms for submissi

to be
1ISO/T
1ISO/T

The

NOT
spec
in IS

d)

6

6.1

6.1.1

B completed application form for each symbol as required by the standards organization
standards organization does not have a specified application form for the submission
symbols for standardization, the submitter shall complete an application form for eachSymbo
by the test administrators.

= Application forms for submission of public information symbols for standardization by ISO/TC

used on safety signs for standardization by ISO/TC 145/SC 2 are available ‘e www.iso.org/tc145/sq

Where the
of graphical
as required

145/SC 1 are
bn of symbols
2 or from the

[C 145/SC 2 Secretary. Application forms for submission of symbols for Gse*on equipment for stanglardization by

[C 145/SC 3 are available on www.iso.org/tc145/sc3 or from the ISO/TC,145/SC 3 Secretary.

following items should be provided in addition to the completedform:

b description of the image content defining all elements ‘of-the symbol and their disposition;

he minimum subtended visual angle(s) at which*the symbol's elements should be identif]
values can be deduced from the symbol sizes andiewing distances expected to exist when
symbol is in use;

confirmation that the proposed graphicalk.symbol has been designed in accordance with
Hesign principles, design requirements-ordesign criteria;

F 2 Design principles and design cfiteria for public information symbols for standardization in
fied in 1ISO 22727; design principles, and design criteria for safety signs for standardization in 1ISO 701(
D 3864-1 and ISO 3864-3.

bn EPS (or TIFF) computer file of the symbol as required by the standards organization.

Test method

Apparatus and test material

The symbols shall be shown to respondents using rinted presentation, taking care

offica nrintar tha racaliitinn cha

able. These
he graphical

the relevant

SO 7001 are
are specified

hat contrast

and

ap

adaliution of tha nrintad matarial Aara ada~iata If Lioin

| be at least

al
CooTOt o Ot e Pt O ot S ar oo T Ut ooy oMo P et T Coorotor o™

24 dots/mm (or 600 dots/inch).

6.1.2

Symbols shall be presented to respondents in a vertical plane at a viewing distance of (2 + 0,04) m.

The respondent's line of sight shall be (90 £+ 10)° to the plane of the symbol. To ensure that this distance and
the correct head position are maintained throughout the test, the respondent shall be instructed to adopt a
comfortable sitting posture and to maintain this during the test.

A smaller viewing distance might be more practical but should be avoided because small, inevitable, head and
body movements would have a relatively large effect on the actual viewing distance.

© 1SO 2008 — All rights reserved
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6.1.3

Lighting in the test room shall be between 95 lux and 105 lux, measured in the vertical plane at the

symbol's location. The illuminance level used shall be recorded. Daylight shall be excluded from the test room.

NOTE

The lighting level specified can be expected to simulate critical viewing conditions in actual use.

6.1.4 Symbol sizes shall be chosen from the following series: 80 mm x 80 mm, 40 mm x 40 mm,

28 mm x 28

mm, 20 mm x 20 mm,

14 mm x 14 mm, and 10 mm x 10 mm, except that, if the relevant

standards organization or industry organization requires a different symbol size, this size shall be used in the
test. The symbol's corner marking shall be used as reference.

NOTE 1

4

Given the viewing distance of 2 m, these six sizes correspond, respectively, to factor of distance z-values of 25,

50, 71, 100, 1

NOTE 2 F
6.1.5 Iden
80 mm x 80
size (or sizsg
visual angle

NOTE 1 W
objects or sha
under conditidg

There may |
the viewing
should be h
the symbol's
symbols.

NOTEZ2 A

varied and other variables are kept constant.

6.1.6 Byd
is carried ou
for use in sa

6.1.7 If tw
two or mor
respondent.

6.1.8 The
respondent
used for th
handwriting,

40 MIP-V-V-\ P + 4 fOoQno 450 Qnl 570 O 400 : 562
o dliu 2UU diifyg visudl aliygics Ul 2,0V, 1,19, U,0U , U,J7 , U,3U dlUVU,29 .

br safety signs, a z factor of 40 may be required. This can be achieved by using 50 mm x 50 mm_Symbo

mm size. One or more smaller symbol sizes shall be selected from the series given in 6.1.4.
s) shall be chosen so that the subtended visual angle equals or is smaller‘than the mini
(or angles) for identifiability as provided by the submitter of the symbol.

ith the larger presentation size, the test assesses whether the symbol's. elements are identified a
pes intended by the designer. The aim of the smaller size(s) is to establish the identifiability of the elen
ns that simulate viewing conditions in normal application.

e separate criterion percentages for the larger presentation 'size and the smaller sizes. Bec
conditions with the larger presentation size are optimal)'the criterion percentage for this
gh, e.g. 90 %. The criterion percentages for the smaller sizes can be lower and may depen
type. For safety symbols, for instance, the criterian 'might be stricter than for public inform

5 a test method mimicking all possible practical~conditions cannot be devised, only presentation s

efault, symbols shall be presented-as-black elements on a white background. However, if the
fety signs, this colour (these colours) shall be used in the test materials.

O or more symbols are ptesented to a respondent, these symbols shall all have the same si
b symbols are tested; the presentation order of the symbols shall be randomized for
To avoid fatigue, the-number of symbols presented to a respondent should not exceed 15.

respondent shallhave a means of entering a description of the symbol element or elements

)

-

respondent to type the description. If necessary, e.g. when the respondent has ille
the testiadministrator may enter the respondent's description.

6.2 Resp

S.

tifiability shall be assessed for at least two symbol sizes. Each symbol shall be ltested ip the

Such
mum

5 the
nents

ause
size
d on
ation

ze is

test

t with graphical symbols that in practice always use one or more particular colours, e.g. symbols

ze. If
each

The

can write dewn the description on a paper form or, alternatively, a computer keyboard cgn be

gible

pndents

6.2.1

For each symbol size tested, an independent group of at least 25 respondents shall be used. The

respondents should form a representative sample of the eventual user population in terms of age, sex,
educational level, cultural or ethnic background and (when relevant) physical ability. Particular attention
should be paid to the inclusion of vulnerable sectors of the population when testing graphical symbols to be
used in a safety context.

NOTE The information collected from the respondents allows a judgement to be made concerning whether the
sample is representative of the eventual user population.

6.2.2 All respondents shall have at least normal or corrected-to-normal visual acuity, unless the symbol will

be used in an environment where the eventual user population will not be wearing spectacles or contact
lenses.
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NOTE Someone having “normal visual acuity” is able to see details subtending a visual angle of 1 minute of visual
arc. This situation is also named “20/20 vision” or “6/6 vision”. “Corrected-to-normal” means that someone needs and is
wearing glasses or contact lenses to reach this level of visual acuity.

6.2.3 Conducting the test with respondents from one country is sufficient. Consideration should be given,
however, to the question of whether a graphical symbol's image content or specific field of application might
require testing in more than one country.

6.2.4 Respondents shall not be exposed to the symboil(s) prior to the test. People who were involved in the
design of a symbol shall not be used as respondents. If a judgement or comprehension test has already been
conducted for a symbol, the respondents of such test shall not be used as respondents for a perceptual
qua" \J/ test.

6.3 | Test administrator

Test|administrators shall be appointed who are trained and experienced in running behavioural ¢xperiments.
For ¢onsistency, having one test administrator is preferred.

6.4 | Test procedure

6.4.1 Each respondent's visual acuity shall be assessed. A standard test should be used fdr measuring
visual acuity, e.g. a Snellen letter chart or a Landolt ring chart, applying the illumination level presgribed for the
test.

6.4.2 The task of the respondents shall be to produce a shortdescription of all elements of the [symbol. The
instriiction given to the respondents shall be in accordance-with Annex B.

NOTE The respondents' task is derived from what is known in the literature as a naming taskl Background
information can be found in Reference [6] and Reference (7]in the Bibliography.

6.4.3 The task shall be self-paced, i.e. respondents shall be able to take as much time as they require to
prodlce a description.

6.4.4 The symbol shall remain visible’ until the respondent indicates that she/he has finishefl entering a
desgription.

7 Analysis and scoring

7.1 | One judge shall_be appointed to analyse and score the sentences produced by the regpondents to
desgribe each symbel. The judge shall be a behavioural scientist or somebody with comparablé¢ knowledge
and pxperience ‘of-conducting tests with human subjects and analysing their responses. A test administrator
(see|6.3) mayralso act as judge.

7.2 | Starting from the submitted description of the elements of the image content, the judge shall develop a
list of equivalent, correct descriptions for each element, preferably based on the outcomes of a pilpt test with a
limited number of respondents or otherwise drawn up in cooperation with one or more colleagues. People
serving as respondents of the pilot test shall not be used in the main test. Two principles shall underlie the list
of correct descriptions of an element:

a) any accurate shape-wise description of an element is correct; and

b) a description in which the right object, i.e. the object intended to be depicted, is named and is correct.

© 1SO 2008 — All rights reserved 5
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Some general rules for deciding on the correctness of descriptions are:

7.3

” o« LT

all equivalent descriptions of an element are correct, e.g. “human figure”, “figure”, “person”, “individual” or

umann;

a paraphrase that implies an element without naming it directly is correct, e.g. “placed on something”
instead of “table”;

an abstract but unequivocal description of an object is correct, e.g. “a series of dots” instead of “conveyor
belt” or “a line” instead of “horizon”;

a numbgr of elements implicitly described by a single paraphrase are all correct, e.g. “porter” inste

“‘man with cap”;

naming[an object not intended to be depicted is incorrect, e.g. “hand” instead of “glove”.

The jydge shall compare each sentence produced by a respondent describing a certain symbol wit

ad of

h the

correspondimg image content and the lists of correct descriptions for each element. Baséd)yon this comparjison,

the judge sh

7.4

correctly de

For each presentation size, the judge shall establish the number of respondents of the group
scribed all elements of the symbol. This number shall be turnéd ihto a percentage; this i

all decide if all elements listed in the image content are present in the respondent's descriptio|

correct identjfication percentage.

8
8.1

8.2

Presentation of results

The vertical illuminance (in lux) at the test symbol shallbe reported.

For ed

the nuni

ch group of respondents, the following information shall be reported:

ber of respondents;

the country in which the test was conducted;

the resq

For ed

ondents' age, sex, and any/disability data.

ch symbol tested, the(following information shall be reported:

the graphical symbol's referent/meaning, its function, its field of application, and the eventual

populat
the size|

the ima

on;
5 tested and(a copy of the symbol at those sizes;

e content and, for each element, a list of the alternative correct descriptions used;

n.

who
5 the

user

for eact

1 PR 1 £ ! 4 ] PR | HE Lok oL © 4
CITTIICTIL, UTe TTUrmocTt Ul TCSSPUTTUTTIS YUIVITTY a COUTTTULL UTSUTTPUUINT, a TSt UT TTICUTTEUL TS

with corresponding frequencies, and the number of respondents not mentioning the element;

for each presentation size investigated, the correct identification percentage.

nses
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Annex A
(informative)

Clarification of terms and approach

General

This

annex is intended to clarify the terms used and the approach taken in this part of ISO 9186!

a sample graphical symbol (Figure A.1) is given.

A.2

A sa

A3

Airpg

A4

Graphical symbol

mple graphical symbol for indicating an airport viewing area is illustrated in Figure A.1.

\y.

Figure A.1 — Example of a potential graphical symbol

Referent/meaning

rt viewing_area.

Function

To indicate a location at an airport where people have a view on aircraft and runways.

A.5

Field of application

Information for the general public, especially in airport terminals.

A.6

Eventual user population

Air passengers, people seeing off passengers, and other visitors to airport terminals.

© 1SO 2008 — All rights reserved
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A.7 Image content

A human figure waving at an ascending aircraft, and a horizon.

A.8 Elements

Human figure with raised arm, aircraft, horizon.

A.9 Alter)
Paraphrases
“Waving hun
Abstract de
background,
an insufficie

considered i
also be basgq

A10 Exj

The symbol
observation

Consequent
distance z =

& | Hoti £ 44 | I
for “human figure”, such as “person” or “man”, are equivalent and therefore correct.

nan figure” is a correct alternative to “human figure with raised arm”.

scriptions  of “horizon”, such as “line” or “bar”, are correct, but naming, ‘a foreground
e.g. “in the foreground a waving figure and in the background an ascending plane”, is consid
ht description of the element “horizon” and is therefore not correct.CFhis response has t

hcorrect because it is not certain that the respondent did see the line.element: the response
d on the relative sizes of the human figure and the aircraft.

)ected minimum subtended visual angle

will be applied in signage systems with a minimum symbol size of 300 x 300 mm an
(distance of 20 m.

y, the expected minimum subtended visualiangle is 0,86°, which is equivalent to a fact]
G6.

and
ered
o be
tould

d an

or of
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Annex B
(normative)

Instruction to respondents

B.1 The test administrator shall instruct the respondent that the task is to describe concisely all elements
that constitute the symbol. Descriptions of elements can be abstract (e.g. “square” or “circle”), but it is also
permissible to interpret an element as an object (e.g. “suitcase” or “car”). The test administrator shall stress
that the task is not to name the symbol with one word or to give the symbol's meaning. The resgondent shall
not e told in which context the symbol is used.

B.2 | It is not sufficiently informative just to give a verbal instruction in which the task‘is,descrijed. The test
administrator shall use the five symbols given in Figures B.1 to B.5 as examples.,\These symbols shall be
presented to the respondent one by one at a viewing distance of (2+0,04)m, and shall be sized
80 mm x 80 mm.

B.3 | For the first three symbols, the corresponding sample description. shall be shown or mentioned to the
resppndent. The descriptions for the fourth and fifth symbols are to be produced by the respondent in a
discyssion with the test administrator. The nature of the task shall be repeated and explained for each of
thesg five symbols as necessary. The instruction shall only be ended when the respondent fully [understands
the task.

Figure B« Sample description: frontal view of standing female and male figures,
with a line in between

o3

Figure B.2 — Sample description: side view of human figure bending over a baby
on a flat surface and a baby feeding bottle in outline

© 1SO 2008 — All rights reserved 9
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Figure B.3 — Sample description: four arrows pointing from different directions
to a large dot in the middle

Figure B.4 — Sample description: no sample description is given for this symbol

Discussion Qetween test administrater and respondent has to result in a description like: a human figure with a
walking stic and a human figure in a wheelchair.

Correct altennatives for “hUman figure”: person, individual, man.

Correct altennative for “walking stick”: line.

Incorrect degcription of “walking stick”: umbrella.

Incorrect description of “a human figure in a wheelchair”: a child playing with a skippy ball.

10 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f1c2e1a34f5353041660d9aaa3b10e20

	Scope
	Normative references
	Terms and definitions
	Principle
	Pre-test information
	Test method
	Apparatus and test material
	Respondents
	Test administrator
	Test procedure

	Analysis and scoring
	Presentation of results

