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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standard
(ISO member bodies). The work of preparing International Standards is normally carried out thro

s bodies
ugh 1SO

technical committees. Each member body interested in a subject for which a technical committee has been

gstablished has the right to be represented on that committee. International organizations, governmg
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely
Ipternational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Ipternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part
he main task of technical committees is to prepare International Standards. DraftxInternational S

dopted by the technical committees are circulated to the member bodies for, \voting. Publicatig
hternational Standard requires approval by at least 75 % of the member bodies.casting a vote.

— Q)

—

bchnical committee may decide to publish other types of document:

-+ an ISO Publicly Available Specification (ISO/PAS) represents,an agreement between technical ¢
an ISO working group and is accepted for publication if it.i§ approved by more than 50 % of the 1
of the parent committee casting a vote;

-+ an ISO Technical Specification (ISO/TS) represents‘an agreement between the members of a
committee and is accepted for publication if it is :@pproved by 2/3 of the members of the committe
a vote.

n ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirm
Lirther three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or |
onfirmed, it is reviewed again after a further three years, at which time it must either be transforme
hternational Standard or be withdrawn.

— 0 _—h 3

o

ttention is drawn to the possiliility that some of the elements of this document may be the subject
rights. ISO shall not be heldfesponsible for identifying any or all such patent rights.

IBO/TS 9241-411 was( prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommitts
frgonomics of human=system interaction.

=]

his first editionof ISO/TS 9241-411, together with ISO 9241-400, ISO 9241-410 and 1SO 9241-420
gdnd replacesISO 9241-4 and ISO 9241-9, technically revised as follows:

4 terms and definitions from ISO 9241-4 and ISO 9241-9 have been transferred to ISO 9241-400;

ntal and
with the

NJ

fandards
n as an

Ih other circumstances, particularly when there is an urgent market_requirement for such documents, a

xperts in
hembers

echnical
b casting

ed for a
BO/TS is
H into an

bf patent

e SC4,

cancels

—+~guiding principles, collected in ISO 9241-400, have been incorporated and unified so that they co

‘respond

10 the scope of the new IS0 9241 series;

— test methods taken from 1SO 9241-4 and ISO 9241-9 have been reviewed and amended and
methods introduced and collected in annexes for greater convenience.

new test

ISO/TS 9241 consists 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

© 1SO 2012 — All rights reserved
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Part 5: Workstation layout and postural requirements

Part 6: Guidance on the work environment

Part 11: Guidance on usability

Part 12: Presentation of information

Part 13: User guidance

Pa

14 Menis nli::lngl J72Y

Part
Part

Part

ISO 924

Vi

Part
Part
Part
Part
Part
Part
Part
Part
Part
Par
Pari
Par
Part
Pari
Par

Pari

15: Command dialogues
16: Direct manipulation dialogues
17: Form filling dialogues
| also consists of the following parts, under the general titte Ergonomics of human-system interaction|

20: Accessibility guidelines for information/communication technology (ICT) equipment and services
100: Introduction to standards related to software ergonomics [Technical Report]
110: Dialogue principles

129: Guidance on software individualization

143: Forms

151: Guidance on World Wide Web user interfaces

154: Interactive voice response (IVR) applications

171: Guidance on software accessibility

210: Human-centred design for intetaetive systems

300: Introduction to electronicwisual display requirements

302: Terminology for electronic visual displays

303: Requirements for electronic visual displays

304: User performance test methods for electronic visual displays

305: Optical,laboratory test methods for electronic visual displays

306: Field assessment methods for electronic visual displays

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 310: Visibility, aesthetics and ergonomics of pixel defects [Technical Report]

Part 331: Optical characteristics of autosterescopic displays [Technical Report]

Part 400: Principles and requirements for physical input devices

Part 410: Design criteria for physical input devices

© 1SO 2012 — All rights reserved
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Part 411: Evaluation methods for the design of physical input devices [Technical Specification]
Part 420: Selection of physical input devices
Part 910: Framework for tactile and haptic interaction

Part 920: Guidance on tactile and haptic interactions

The following parts are under preparation:

Q)

Part 3971. Requirements, analysis and compliance 1est methods for ihe reauction of phologensitive
seizures

User-interface elements, ergonomic requirements for the reduction of visual fatigue from stereoscopid images,
nd the evaluation of tactile and haptic interactions are to form the subjects of future parts 161, 392 and 940.

© ISO 2012 — Al rights reserved Vi
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Introduction

Input devices are a means for users to enter data into interactive systems. Generally speaking, an input

device is

a sensor that can detect changes in user behaviour (gestures, moving fingers, etc.) and transform

them into signals to be interpreted by the interactive system.

This parlt of ISO 9241 presents methods for the laboratory analysis and comparison of input devices, fg

interacti

conformaince with the requirements of ISO 9241-410 for input devices such as keyboards, micé, pucks,

joysticks|

The targ

concerngd with commercial input devices such as the physical input devices listed above;

=

e systems. It does not contain requirements for input devices, but provides the means for evaluating

trackballs, touch pads, tablets/overlays, touch-sensitive screens, and styli/light pens.

|72}

et users of this part of ISO 9241 are manufacturers, product designers and.test organization

viii

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=9cebf8ebf31a5b31acfaf2e69a522f02
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Ergonomics of human-system interaction —

Part 411:

Evaluation methods for the design of physical input devices

Arinciples governing keyboard layouts

IEC 60417, Graphical symbols for use on equipment")

1 Scope

This part of ISO 9241 specifies evaluation methods for the design of physical ihput devices for interactive
qystems. It provides guidance for the laboratory assessment of conformance with 1SO 9241410 for
Keyboards, mice, pucks, joysticks, trackballs, touch pads, tablets/overlays,-touch-sensitive scre¢ns, and
gtyli/light pens. Its provisions apply only to keyboards identified as “full-size*or “compact” by the manyfacturer,
Rut nevertheless could provide useful guidance in the design of other Keyboards. It is not applicable|to those
qf the requirements of ISO 9241-410 that relate to gesture- and voicesinput systems.

2 Normative references

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

IBO 7000, Graphical symbols for use on equipfent — Index and synopsis™)

IBO 9241-5, Ergonomic requirementsfor office work with visual display terminals (VDTs) — Part 5:
Workstation layout and postural requitements

IBO 9241-307, Ergonomics of human-system interaction — Part 307: Analysis and compliance test methods
for electronic visual displays

15O 9241-410:2008, Efgenomics of human-system interaction — Part 410: Design criteria for physical input
devices

IBO/IEC 9995:4 \Information technology — Keyboard layouts for text and office systems — Part 1:| General

1) The database on Graphical Symbols for Use on Equipment contains the complete set of graphical symbols included in

ISO 7000 and IEC 60417: http://www.graphical-symbols.info/

© 1SO 2012 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9241-400 and ISO 9241-410 and
the following apply.

3.1

category

part of a

[SOUR

system into which properties of entities can be arranged

E. 1SS0 9241-410:2008,-3 ’)]

3.2
class
category

NOTE 1
the numb

NOTE 2
all requirg

[SOURQ

3.3
compac
keyboar
alphanu

NOTE 1
NOTE 2
closer to
used on (]

[SOURQ

3.4
full-size

keyboarg that comprises all sections-and zones as described in ISO/IEC 9995-1

[SOURG

3.5
housing
protectiv

NOTE
units (e.g

of a property of a product with rank order

Class 1 is the most, and class n the least, favourable category of a specific property of a _preduct, where »n is
er of classes.

An example of a property is durability of the legends of a key. If a key belongs to theshighest class, it will fulfi
ments for the lower categories.

E: 1SO 9241-410:2008; 3.3]
t keyboard

that features most properties of a full-size keyboard, with the editing section integrated into th
eric section

w

A compact keyboard has no numeric section separate_ from the alpha keys.

j®n

Compact is a term used to describe a keyboard that' allows a mouse or other pointing device to be positione
the user as described in 9241-410, B.2.1.1. Some\keyboards, for example keyboards with small dimensions a
ortable devices, are neither full-size nor compact keyboards.

12

E: 1ISO 9241-410:2008, 3.4, modified= Note 1 has been changed and Note 2 added.]

keyboard

E: 1SO 9241-410:2008;-3.6]

e cover designed to contain or support a mechanical component

An input device is either integrated into its own housing or into another unit that comprises other functional
control desk, control panel, telephone).

[SOURCE: ISO 9241-410:2008, 3.11]

3.6

index of difficulty

Ip

measure of the user precision required in a task

NOTE

The index of difficulty, Ip, is measured in bits, and is calculated for selection, pointing, or dragging tasks by

Ip =logy, ——

d+w
w

© 1SO 2012 — All rights reserved
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and, for tracing tasks, by

where
d is the distance of movement to the target;

w is the target width of the displayed target along the approach axis for selection, pointing or dragging tasks, and
perpendicular for tracing tasks

[FOURCE: ISO 9241-410:2008; 3.12]

7
hput device
ser controlled device that transmits information to a system

| il B 5% 1

[BOURCE: ISO 9241-400:2007; 3.6.3]

.8
pystick
bver mounted in a fixed base used to control the movement of objects displayed on a screen

— s gy

$EE: Figure 1.

[FOURCE: ISO 9241-400:2007; 3.6.4]

\@/

Figure 1 — Side view of example joystick

9

eypad
inctional unit that Comprises at least a group of keys dedicated and arranged for a given functionglity and
ossibly additienal keys supporting related functionality

T3 _—h = ¢

BEXAMPLE Numeric keys, “Enter” key of keypad.

[BOURCE: ISO 9241-410:2008; 3.14]

3.10

light-pen

light sensitive input device that, when pointed onto a specific location on a display, identifies its position to the
system

SEE: Figure 2.

[SOURCE: ISO 9241-400:2007; 3.6.10]

© 1SO 2012 — All rights reserved 3
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_—
C— ﬂi_
— >

Figure 2 — Example of light-pen against display

3.1

mouse
computgr input device having one or more buttons and capable of two dimensional rolling motion which can
drive a cursor on the display and performs a variety of selection options or commands

[SOURQE: ISO 9241-400:2007; 3.6.11]

3.12
neutral posture

posture which avoids the extremes of a joint’s range of motion or that is not'near the end of the range g
motion for the particular joint

=

3.13
overlay
thin template on the surface of a tablet used to indicate the graphie’/functions available to the user
SEE: Fidure 3.

[SOURQE: ISO 9241-400:2007; 3.6.13]

Key
1 graphic overlay

Eiqur —
9

&

3.14

puck

hand-held device similar to a mouse but with a reticle view port and that is typically used with a digitizing tablet
SEE: Figure 4.

[SOURCE: ISO 9241-400:2007; 3.6.16]

4 © 1SO 2012 — All rights reserved
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Figure 4 — Top view examples of two types of puck

3.15
gection
gkeyboard> functional groups within computer keyboards for which different rules for layouts can apply

NOTE Some sections of existing keyboards are arranged according to more-than-century<old conventions.
[BOURCE: I1SO 9241-410:2008; 3.16]

3.16

gtylus

fRen-shaped pointing device which, when touched to a display or graphics tablet, can be used to dray images
gn a display or select displayed objects, typically by depressing<the stylus tip or actuating a button located
glong the side of the stylus

$EE: See Figure 5.

[BOURCE: ISO 9241-400:2007; 3.6.23]

Figure 5 — Side view of example of stylus over graphics tablet

3.17

tablet

raphics tablet
pecial flat.surface with an input device (such as a stylus or puck) for selection, drawing, or indicgating the
osition,-of images to be displayed

[BOQURCE: ISO 9241-400:2007; 3.6.24]

3.18

task precision

measure of the accuracy required for a pointing, selecting or dragging task primitive, quantified by the index of
difficulty

[SOURCE: ISO 9241-410:2008; 3.17]

© 1SO 2012 — All rights reserved 5
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3.19

throughput

<input devices> rate of information transfer when a user is operating an input device to control a pointer on a
display

NOTE The throughput is expressed in bits per second.
[SOURCE: ISO 9241-400:2007; 3.7.13]

3.20

touch sénsitive screen
TSS
input deyice that produces a position and selection input signal from a finger touching, lifting off ormoving
across a|display

[SOURQE: ISO 9241-400:2007; 3.6.27]

3.21
touchpdd
touch-sensitive pad that senses the position of a finger on its surface

[SOURCE: ISO 9241-410:2008; 3.18]

3.22
trackball
input deyice consisting of a ball in a fixed housing that can be rolled<in any direction by the fingers to contrg
pointer movement

NOTE See Figure 6.

[SOURQE: ISO 9241-400:2007; 3.6.26]

Figure 6 — Example of top view of trackball device with buttons

3.23
zone
<keyboard> smaller unit within a section of a keyboard representing different functionality

EXAMPLE The layout of the alphanumeric keys for entering graphic characters (alphanumeric zone) grouped with
function and modifier keys such as “Ctrl”, “Alt”, “Tab” or “Backspace”.

[SOURCE: ISO 9241-410:2008; 3.20]
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A structure is needed form compliance procedures and evaluation methods for physical input devices. The
aim of this structure is to clarify what requirements and classes (specified in ISO 9241-410) are relevant for
each intended application.

For this purpose the evaluation methods are outlined in the Tables 1 to 20. Each table addresses different
evaluation methods with three columns stating

the-clauses-orsubclausesreferred-to-in1SO 9241-410 with the-specificreguirement being-addressed,
-+ the pass/fail criterion based on the requirements reproduced from ISO 9241-410, and
-+ the recommended measuring methods to verify whether the requirement has been fulfilled.
Reporting should be done using the summarizing table shown in ISO 9241-410: 2008, Figure 1.
% Evaluation methods
8.1 Physical input devices in general
Table 1 shows the measuring methods for physical input devices'in general.
Table 1 — Measuring methods for physical input devices in general
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
Clause 5 The input device shall be [Verify the conformance with the normative design requiremepts in the
usable for its designated.relevant annex (ISO 9241-410:2008, Annexes B to J).
Usable for purpose
designated ’
durpose
Clause 5 The input devige -shall be |Verify the level of effort and satisfaction by measufing and
datisfact usable for itS;* designated | demonstrating comfort using the methods in Annex C.
l‘)a 'T afc ory purpose. Mt '\.is considered
vg 0 usable if_users can achieve a
Herformance satisfactory level of
performance on a given task
and”maintain an acceptable
level of effort and satisfaction.
11 The intended use for a physical | State:
i At input device shall be specified | _ iyt the intended use is specified: or
§[;>ec(|jl‘|c§tlon of | unless it is obvious or the P ’
INENgEY tise device is designed for general |— that the intended use is for general purposes; or
purpose use. e L
[Modified from ISO 9241-410] .
71 The specification shall include | Verify that the specification of the intended use of the device states the
Technical technical conditions for the | required technical conditions for the context of use.

conditions for
use

context of use to be realized for
a satisfactory use of the device
(e.g. operating system, driver,
support surface, etc.).

© 1SO 2012 — All rights reserved
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Table 1 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
71 The user of this standard shall | Verify that a declaration has been made as to which category or

Specification of

specify to which category a
device belongs to.

categories (ISO 9241-410:2008, Annexes A to |) the device belongs.

category
71 The user of this standard shall | Verify that a declaration has been made as to which category or
Specificali f specify to which category a | categories (ISO 9241-410:2008, Annexes A to I) the device belongs:
pecificafion ot | yeyjice belongs to.
category
7.2.2 The dimensioning of an input | Verify the dimensions of the device are appropriate for the intendep
Anth tri device and its parts shall be | user population.
n ropo'[ne rie compatible with the relevant . . . - . .
dimensions . : : Verify the intended level of effectiveness, efficiencysand satisfactiop
anthropometric dimensions of ina the test methods d ibed in A B GorD iat
the part of the body for the using the test methods described in Annexes B, G-orD, as appropriate
intended user population to a
degree that relevant design
objectives  can be met
(intended level of effectiveness,
intended level of efficiency).
[Modified from ISO 9241-410]
722 If achieving the intended level | Specify if additional softwaré or ‘additional equipment is necessary.
A id of appropriateness requires
pproprigte- enhancing by software or by
ness additional use of another
device other than delivered
with  the  device  under
consideration the additional
equipment shall be specified.
7.2.3.6 An input device shall provide | Verifyhat the user:
Feedbach effective feedback, i.e. the user | _+(_can determine the current state of the device:
is given immediately
perceptible and understandable [*— can determine the outcome of the latest action;
indication that the device-* is . . . .
responding to the «ugers|— ¢an Qetermlpe any action that is required as a consequence of thp
actuation. previous action(s).
7241 The design of the.device shall | Verify that:
Adequatd and | 9'V® the user—adequate and|__ the input device provides adequate and reliable access can bp
. reliable access; d with : ; i
reliable atcess used without undue biomechanical loading;
— the input device can be used without inadvertent activation.
7.24.2 The device shall be responsive, | Verify that:
Device and its use shall r_10t interfere | gyery operation performed with the input device generates the
responsive- with its functionality; appropriate feedback;
ness [Modified from ISO 9241-410] the useof the inout device does_not necessarihinterfore with it
tho—u fthe-input-device-d Aot y—intorforo—with-it
own function, e.g., a mouse that is entangled by its own tail.
7241 The design shall prevent| Verify that the input device can be used without unintended slipping
L ¢ trol unintended loss of control | when being held, pushed or activated.
0ss of contro during intended use, e.g.

slipping by hand operated
devices.

7243 An input device shall not|Verify that the user can access all functional elements of the input
Self interfere with its own use. device without degrading the usability of the device.

interference

8 © 1SO 2012 — Al rights reserved
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Table 1 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
7243 Functional elements needed to | Verify that functional elements do not necessarily inhibit input actuation,
transport data from the device | thereby negatively influencing throughput and accuracy.
Qable to the system and vice versa
interference (cables, infrared beams) shall
not influence throughput and
accuracy.
1.2.4.5 The design of an input device | Verify that the user can access the device without adversely affecting
. shall enable the user to quickly | performance.
i e?d"y usable and easily access it (e.g. grasp,
gesign position and manipulate) during
intended use without adversely
affecting performance.
1.2.4.6 Controls of an input device | Verify that accessing and activating an-input device does n¢t change
Readily usable shall be located and actuated [ the intended consequence, e.g. inadvertent movement of thg hot spot
quickly and easily without | resultant from pressing a button on a mouse.
dontrols interfering with the overall use
of the device.
1.2.5.2 An input device shall be | Verify that the design ofhe input device does not constrain the user’s
Avoidance of operable without undue | joints in positions at.itie extremes of the joint’s range of mofion while
deviation from a neutral | using the input deviece’in the intended operation.
gxireme posture.
gdostures
1.2.5.3 An input device designed for | Verify thatsthe design of the input device does not force the user to
Avoidance of efficient use shall be operable [ make excessive exertions for the intended operation.
gxcessive without excessive effort. Acceptable levels of effort may be documented by use of|a survey
dffort similar to the example shown in Table C.1.
9 The documentation of ya ) Verify that the product documentation includes the product description
L product shall comprise«(thé | and operating instructions.
Eescrlptloq product description and. the
.°nd op(_aratlng operating instructions!(
instructions
9 The product déscription shall | Verify that the product documentation provides the irfformation
. specify  all.\_relevant and | necessary for selecting the appropriate device.
I1form_at|on for usability related information for
selectlop of selecting the  appropriate
g pproprlate device:
device
© 1SO 2012 — All rights reserved 9
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5.2 Keyboards

Tables 2 to 12 give the requirements common to all keyboards, as well as those specific to a particular type of
keyboard — for example, full-size or compact keyboards.

Table 2 — Requirements on the generic operability of keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Conformance method
200 contextof use
B.2.1.21 A keyboard shall either belong | Verify either:
to class C1 for obviousness P o .
i — that the keyboard is identified as C1; or
Ofbwousness (known or visible without y
otuse additional instructions and |— that the required level of instructions is previded in the
information) or the required documentation.
level of instructions shall be
specified.
Table 3 — Requirements for functional properties of full-size keyboards
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.1.1]a) The keytops of normal-size | Determine if the keytops in the alphanumeric, numeric and cursqr
K { keys in the alphanumeric, | zones are flat or concave (see Figure 7).
eytop shape cursor and numeric zones shall
have either concave or flat
strike surfaces.
B.2.2.1.1]b) The strike surface of the |Evaluatethe area of the strike surface by measuring the width ang
Strik ’ keytops of alphanumeric keys | depth(of the top surface of the key and calculating the area (sep
nke suace | shall be at least 110 mm2 in | Figure 8).
area, the width of the strike
surface shall be between
12 mm and 15 mm.
B.2.2.1.1[c) The key displacementsshall be | The key displacement is measured by activating the key at its centre, in
Displ t between 1,5 mm and6;0'mm. | the direction of key motion, with an applied force of 1,5 N. The distancp
ISplacernen between height of the non-actuated key (before it is depressed) and the

completely depressed key is the key displacement (see Figure 9).

NOTE The force and displacement characteristics described herein dp

not apply to virtual keyboards, for example, those formed on a display qr

projected onto a surface.
B.2.1.2.2 JThe’class to which a keyboard | Verify either that: the keyboard is identified as C1 (i.e. capable of n-kely
Predictabllitvéf belongs with regard to | roll-over where n > 2); or the restricted level of predictability C2 to C#
redictabpiily”o predictability shall be specified. | and is specified in the documentation.
operation|of
keyboards The TollowWINg classes are categorized:

—  C1: n-key roll-over where n > 2; or equivalent

— C2: two-key roll-over or equivalent;

— C3: noroll-over, i.e. first activated key must be released before the
subsequent key can be detected;

— C4: delayed input required, i.e. after release of the first activated
key, a defined waiting period is needed before a subsequent key
can be detected.

10 © 1SO 2012 — All rights reserved
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Table 3 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.7.1 The documentation of a |If special training, tools or software is necessary to provide the intended
D tati keyboard shall indicate | level of usability of the keyboard, verify that this information is provided
ocumentation 1y hether: in the keyboard documentation.
—  special training; NOTE Some examples of special training might include one-hand-
keyboards, chording keyboards, special design keyboards. Normal training for
— additional physical tools; typing on keyboards is not regarded as special training.
— specific software is
needed to achieve the
intended level of usability
(effectiveness, efficiency
and satisfaction).
B.2.2.1.1d) The force at the character | Measure the key force and displacement relationship as illustrated in
H generation point or at the snap | Figure 10.
orce point should be between 0,5 N Det ine the f ist t th int (illustratdd at 2 i
and 08N and shall be F'e erm;ré)e e force (resistance){at, the snap point (illustratgd at 2 in
between 0,25 N and 1,5 N. igure 10).
NOTE The force and displacement characteristics described| herein do
not apply to virtual keyboards," for example, those formed on a |display or
projected onto a surface.
B.2.2.1.1¢€) For displacement keyboards [ Measure the key.force and displacement relationship as illustrated in
Horce/ (see ISO 9241-410:2008, Figure 10.
displacement Flgyre B.3), 'the initial Determine-the force at which initial displacement of the k¢y occurs
h teristi resistance (starting force or beforeth int illustrated at 6 in Fi 10
dharacteristics preload) shall be between 25 % (before:the-snap point, as illustrated at 6 in Figure 10).
and 75 % of the force at the | NOTE The force and displacement characteristics described| herein do
character generation point (for not. apply to virtual keyboards, for example, those formed on a |display or
LT prejected onto a surface.
ramp activation) or at the snap
point (for snap action).
B.2.2.1.1¢) The switch-make action_in,the | Verify (e.g. via a description of the key force and displackment as
H / snap action shall ocCur" after | shown in Figure 10) that the switch make action occurs after] the snap
prc;le t the snap point but.béfore the | point but before the key force returns to the same level as af the snap
c;}sp acte metn key force has returned to the | point.
dharacteristics snap point.
B.2.2.1.1f) Actuation. of“a key shall be | If auditory feedback is the principal means of feedback, Verify that
Heedback accompanied by feedback. auditory feedback from the operation of the key(s) is perceptilble from a
eedbac If dhe~ principle means  (of background sound level of the intended use environment, |generally
feedback) is auditory, the 10 dB A-weighted above.
auditory  signal shall be
perceptible in the use
environment.
B.2.2(1 ) Supplementary auditory feed- | Verify that the auditory feedback from the key(s) can be suppfressed or
back shall be suppressible (i.e. | turned off.
Heédback . el e
a—voltme—control-pesiton—that
represents “off”).
B.2.2.1.1f) The feedback shall occur within | Verify that auditory feedback occurs within 100 ms of key activation.
Feedback 100 ms after the key activation.

© 1SO 2012 — All rights reserved
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Table 3 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.1.19) In order to prevent unintended | Take a random sample of five alphanumeric or numeric keys, and, with
multiple event signalling from a | a mechanical device, actuate each key at a rate of 5 times per second
Bounce single key actuation, the [ using a force of 1,5 N for 60 s.
keyboard shall be provided with Count th b f ch ¢ duced and determine if it is th
either bounce-free switches or | 20 0 1 B O ot or 300 gar kew
a means of ensuring that| ™ T T TETTEET EETIPERT AT SRR SR B SRS R RS
bounce  will not cause
unintended activation.
B.2.2.1.1]h) Where a repeat function is|Actuate an alphanumeric key by holding it down for 15 s Note the
K t provided, the fixed repeat rate | delay until the second character appears; this is the initial. delay period
ey repeg shall be 10 activations per . i
function P Determine the number of characters produced after\the initial delay,
second to 20 activations per . . . - .
‘e and then divide this by the time that the key remains activated after thp
second after an initial delay | . . :
between 500 ms and 750 ms initial delay period to obtain the characters per second.
after the key is actuated.
B.2.2.1.1}j) C1 keyboards  shall  be | Simultaneously press and hold three alphanumeric or numeric keys. |f
equipped with n-key roll-over | the keyboard is equipped with «\3Key roll-over, the appropriatp
Key roll-ower according to C1 (B.2.1.2.2). characters corresponding to the ‘combination of the 3 keys will bp
[Modified from SO 9241-410] | Produced:
NOTE nkey roll-over is For C1 keyboards where n>3, the appropriate characters
defined as follows: When a | corresponding to the combination of the n keys is produced when the h
keyboard has n-key roll-over, if keys are pressed at the;same time.
some number (n) of keys is|NOTE n-key roll<over is defined as follows: When a keyboard has n-key rol|-
pressed at the same time, then the | oyer if some numBer (1) of keys is pressed at the same time, then the input from
input from each key is interpreted | g5ch key is intefpreted correctly.
correctly.
Keyboards--where n > 2 are classed as C1. Touch-typing generally
Kevboard h > requires 3-key roll-over. For some limited keyboard uses, such as
yboards -wnere n are musicy gaming and Braille input, n-key roll-over where n > 3 is utilized.
classed as C1. Touch-typing
generally requires 3-key roll-{in-order to avoid confusion, it is recommended that a manufacturer of p
over. For some limited )C1 keyboard choose to specify the value of n for n-key roll-over whep
keyboard uses, such as music, | the value of n > 3.
gaming and Braille inpufiiu-key
roll-over where n > 3.is.ufilized.
In order to avoidconfusion, it is
recommended that a
manufacturer.of a C1 keyboard
choose ta'specify the value of n
for n-Key-“roll-over when the
value\ofn > 3.
B.2.2.1.1}) Al Tegends on keys shall be [ Measure the height of the characters in the key legends; the height of p
1 legible from the design | capital letter such as “H” or “M” divided by the viewing distance shall be
Geqmetn, reference posture (see | at least 0,006 (sine of 21’ of arc).
design of[key) |5 9241.5)
legends
B.2.2.1.1j) The height of primary legends | Character height is measured from the top line to the bottom edge of
. on an alphanumeric key shall | the bottom line of capitals “H” and “M” (see Figure 11).
Geqmetnc not be < 2,6 mm.
design of key
legends NOTE Assumes a viewing
distance of 40 cm.
[Modified from ISO 9241-410]
12 © 1SO 2012 — Al rights reserved
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Table 3 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.1.1}j) The width of the capital letters | Character width is measured from the left edge of the leftmost line to
. (except! and W) shall be |the right edge of the rightmost line without serifs.
Geometric between 50 % and 100 % of
R 0 0 .. . .
design of key the height Divide the character width by the character height; acceptable values
legends ’ for the character width to height ratio are decimal fractions =0,5
and< 1.0
B.2.2.1.1j) For primary legends on all[Use a microphotometer to measure the luminance Nevgl of the
Uuminance keys, the luminance contrast|background and the legend. The ratio of the higher lumihande level to
between luminance level of the | the lower should be at least 3:1.
dontrast background and legends shall
be a minimum of 3:1.
B.2.2.1.1 k) Where graphical symbols are | Verify that graphical symbols are, \>designed accofding to
. used, these shall be in|ISO/IEC 9995-7, ISO 7000 and IEC 60417\
Graphical accordance with
symbols ISO/IEC 9995-7 and  with
ISO 7000 and IEC 60417 as
applicable.
B.2.2.1.11) The positioning of the legends | Verify conformance with JSO/IEC 9995-1.
shall be in accordance with
fllacement of | |5651EC 99951,
I¢gends
B.2.2.1.11) If reference cards or overlays [ Measure the gloss level of the reference cards or overlay$ using a
dverlavs are used to provide legends, | glossmeter (60°). Acceptable results are 45 gloss units or less
y the overlays and reference
cards shall have a matt finish.
[Modified from ISO 9241-410]
B.2.2.1.1 m) The legends shall be legible-{ Determine the total number of keystrokes expected during thellife of the
Durability of throughout the intended life ‘'of | keyboard. Multiply the total number of keystrokes by the |expected
. Y the product. percentage of keystrokes that are expected to be [E”, e.g.
Ilegends approximately 12 % in English.
Verify that the legend remains legible after a number of actuations
corresponding to the expected number of “E” keystrokes.
B.2.2.1.1 m) The legends yshall be robust | Determine the total number of keystrokes expected during thellife of the
Durability of and durable so that they are [ keyboard. Multiply the total number of keystrokes by the |expected
hgend Y able to-withstand normal wear | percentage of keystrokes that are expected to be [E”, e.g.
gends and-_Mear including regular | approximately 12 % in English.
clegring. Verify that the legend remains legible after a number of actuations
i’:gﬁge d lfe g“g::;'%p keyboatrzz corresponding to the expected number of “E” keystrokes.
is calculated for continuous typing
on the type “E” over the workday
during the full life-span of the
product assuming the approximate
occurrence of the character “E” in

European languages.

© 1SO 2012 — All rights reserved
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S\ S\ S\

a) flat keytop b) concave keytop c) convex keytop

Figure 7 — lllustration of flat, concave and convex keytops

Key
A depth/width

Figure 8 — Measurement of keytop width and depth

ol s — |

Key
1 undepressed key
2 deprgssed key

Figure 9 — Measurement of key displacement
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Figure 10 — Relationship between key displacement and key force (ISO 9241-410:2008, Figun
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Table 4 — Requirements for sections and zones of full-size keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.2.1 A full-size desktop keyboard | Verify that the keyboard includes at least the required sections (as

Sections and

shall comprise all sections and

defined in ISO/IEC 9995-1).

zones as defined in
Zones ISO/IEC 9995-1. These are:
— alphanumeric section:
— numeric section;
— editing section;
— function section.
B.2.2.2.1 The principle sections of a | Verify that the required zones (as defined in ISOAEC 9995-1) arp
. A keyboard as defined in | perceptually differentiated by:
Dflflierebntlﬂaatcljon ISO/IEC 9995-1 ~ shall = be|__  gpatial separation by at least half a key pitch; or
0 ?y ogr perceptually differentiated. '
sections — otherwise visually differentiated.
B.23.1a The layout of the keys shall | Verify that the layout conforms to ISOAEC 9995-1.
. conform to ISO/IEC 9995-1. . . .
Centre line Keys in the  alphanumeric® and numeric zone  arp
spacing Layout (19 mm = 1 mm) centre-to-cenire.
B.2.3.1a The horizontal and vertical | Verify that the vertical and hotizontal distance between any two keys in
. distances between two | the alphanumeric or numeric zones is (19 mm + 1 mm).
Vertical apd ; ;
horizont adjacent  keys . in el o 1o lustrates th t of vertical and horizontal spaci
onzont.a ) alphanumeric and the numeric ;gkure illustrates, the measurement of vertical and horizontal spacing
iepara iopo zones measured | ©' K€YS-
eys centre-to-centre shall be
(19 mm = 1 mm).
B.2.3.1b The home row height of the | Select~a key in the home row (C-row) of the keyboard. Withoyt
Kevboard keyboard shall not exceed |actjvating or depressing the key, measure, from the centre of the
h:iéhct)ar 35 mm. keytop, the height of the keytop above the supporting surface.
[Modified from ISO 9241-410]
B.2.31b If an adjustment mechanism is | Verify that the height or slope adjustment feature of the keyboarfl
Height provided, there shall bé at'least | allows at least one adjustment position that complies with the height
;{Ig t t one adjustment that{allows it to | specification.
adjustmen comply with (the height
specification.
B.2.3.1d The slope\of the unadjusted | Verify that the value of the slope of the keyboard is somewhere in the
keyboard ‘shall be between 0° | range between 0° and 15° positive (relative to horizontal).
Slope of and 15 positive.
keyboard The slope of the keyboard is calculated from the difference in height
between rows B and E (or B and D if the keyboard has no row E|),
measured at the top surface of the key and the horizontal distancg
between the points on the keys at which the height was measured. Sep
Figure 13.
B.2.3.1f) The visible surfaces of the | Verify that the surface does not exceed 45 gloss units at 60° or that it
keyboard shall be matt-finish. has a 60° reflectometer value < 20.
Keyboard
surfaces NOTE This is defined as not
exceeding 45 gloss units at 60° or
to a 60° reflectometer value < 20)
[Modified from ISO 9241-410]
16 © 1SO 2012 — All rights reserved
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Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.19) The ten digits zero to nine shall | Verify that the numeric section layout matches either the telephone or
. be allocated to keys in the | calculator layout as illustrated in Figure 14.
Numeric numeric section in one of two
keypad ways: either in the form of the
1-2-3 (telephone) layout or the
7-8-9 (calculator) layout.
B.2.3.1 h) Keys for the control of the | Verify that cursor control keys are provided.

Qursor control
Keys

cursor movement shall be
provided.

Table 5 — Requirements for the mechanical design of full-size keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.11) Any keyboard slope | Verify that:
Slope adjustability shall ~ mot|__ for the range of slope adjustment, there is no motign of the
adjustability compromise the requirements keyboard on the‘supporting surface during use;
] . for stability and placement.
gnd stability o — for the range’ of slope adjustment, the keyboard does hot move
[Modified from ISO 9241-410] vertically :during use more than 0,25 mm (e.g. rock or ftilt during
use).
NOTE This does not apply to the displacement of the keys.
B.2.3.11) Slope adjustments shall not | Verify\that the slope adjustment does not change unintentionally.
. . change unintentionally.
Unintentional
dhange of [Modified from 1ISO 9241-410]
dlope

2.3.11)

H

No tools
rlecessary for
glope

g

Tools shall not be required for
slope adjustment purposes.

Verify that tools are not required for slope adjustment.

djustment
Sh
>
Key
Sy vertical distance between two adjacent keys Sk horizontal distance between two adjacent keys

Figure 12 — Measurement of vertical and horizontal distance between two adjacent keys

© 1SO 2012 — All rights reserved
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E
c P P
A B
P 1‘2
H H
Key
o |1n\]lhnqrrl elnpn
P-P plane of the key top surface
H-H plane of the horizontal surface
NOTE The keyboard slope « is measured across row A-E between the plane of the key top surfaces and the
horizonta| surface, using the notation of ISO/IEC 9995-1.
Figure 13 — Measurement of slope of keyboard
1 2 3 7 8 9
4 5 6 4 5 6
7 8 9 1 2 3
0 0
a) telephone (1-2-3) b) calculator (7-8-9)
Figure 14 — Numeric keypad layout
Table 6 — Requirements for maintainability of full-size keyboards
Attribute in Pass/Fail criterion’based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of'use
B.2.5.1 For Keyboards with | Verify that keyboards with independent battery power have either p
Batt bt independent battery power, | hardware- or software-based battery power status indicator.
. 3. ertys AUS | there.Shall be an easily
indicator detéctable indication of battery
power status (e.g. indicator
lamp, alarm sound or a
mechanical indicator) provided
either by a software-based or
hardware-based device.
[Modified from ISO 9241-410]
B.2.5.1 The durability of the batteries | Verify that either a hardware- or software-based indicator can be
Functioning of and their electrical | provided.

- characteristics shall ensure that . . . . .
Idewl():ettaﬂer the user can complete the last 'tl)'httehde_vgg sthould continue to function for 5 min after the user is alerted
ow battery actions after being warned or y the indicator.
warning alerted by the indicator without

high time pressure.
18 © 1SO 2012 — All rights reserved
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Table 7 — Requirements for documentation of full-size keyboards

Attribute in
1ISO 9241-410:
2008

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

Measuring method

B.2.7.2

Documentation
of required
software

The documentation shall
indicate the need for specific
software support if needed to
achieve the intended level of
effectiveness and efficiency.

If specific support software is required to achieve the desired level of
effectiveness and efficiency of the keyboard, verify that the
documentation indicates this.

.2.91

om input

H
Noise emitted
f
devices

The noise emission can be
categorized in consideration of
the intended application area
and its typical ambient noise
levels (see 1SO 9241-6). The
classes can be determined by
the noise exposure data of
ISO 11690-1:

C1 suitable for meeting rooms
or tasks involving concentration
(35 dB to 45 dB A-weighted);

C2 suitable for routine office
work (45dB to 55dB
A-weighted);

C3 suitable for industrial
workplaces (75dB to 80dB

A-weighted).

Verify the reported noise emission. Measure the sound powgr level of
the keyboard and state report the class:

C1 suitable for meeting rooms or tasks involving congentration

(< 45 dB A-weighted sound power level);

C2 suitable for routine office work (<55 dB A-weighted sound

power level);

C3 suitable for industrial workplaces (< 80 dB A-weighted sound

power level).

Table 8 — Requirement

s for design of keys of compact keyboards

Attribute in
ISO 9241-410:
2008

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

Measuring method

B.2.2.1.2

Durability of
Iégends

Legends shall be _-légible
throughout the intended\life of
the product. The legends shall
be robust and durable so that
they are ahley*o withstand
normal wear and usage,
includingTegular cleaning.

[Modified from ISO 9241-410]

If the device is designed to be
used as an equivalent
replacement for a full-size
keyboard the intended life for
the product is to be the same
as for a full-size keyboard. For
devices designed for

artificial sweat or comparable test fluid,

Measure the luminance contrast after completion of the abrgsion test.
Perform the abrasion test according to IEC 68-2-70 with

load severity of 1,5N, number of activations according to the

intended lifetime related to the context of use.

infegration Into portable units
(e.g. laptop computers) a less
intensive use for keying may be
assumed.

NOTE Currently the
intended life of desktop keyboards
is calculated for continuous typing
on “E” over the workday during the
full life-span of the product,
assuming the approximate
occurrence of the character “E” in
European languages.
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Table 8 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.1 Edges on a computer shall not | Verify that the edges with which the user is likely to come into contact

Contact with
edges during

have a radius <2 mm; corners
shall not have a radius < 3 mm.

for prolonged periods of time do not cause discomfort or injury.

use NOTE While not required,
edges with a radius of 2 mm and
corners with a radius of 3 mm are
considered satisfactory.
Table 9 — Requirements for sections and zones of compact keyboards
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.2.2 A compact keyboard shall | Verify that the keyboard includes at minimumthe required sections (as
Secti q comprise the following sections | defined in ISO/IEC 9995-1).
ections gn and zones as defined in
zones ISO/IEC 9995-1:
— alphanumeric section;
— editing section;
— function section.
Table 10 — Requirements for mechanical design of compact keyboards
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.2 Keys for the control of cursor | Verify'that cursor movement control keys are provided.
Cursor cdntrol | movement shall be provided.
keys
B.2.3.2a The horizontal and vertical | Verify that the vertical and horizontal distance between any two keys ip
Centre life distances between two | the alphanumeric or numeric zones is (19 mm £ 1 mm).
spacing: adjacent keys in the | Figure 12 illustrates the measurement of vertical and horizontal spacing
alphanumeric zone,.” and, if | of keys.
present, the numeric zones
measured Centre-to-centre
shall be (19-mm £ 1 mm).
B.2.3.2b The home” row height of the | Select a key in the home row (C-row) of the keyboard. Withoyt
Keyboard keyboard shall not exceed |activating or depressing the key, measure, from the centre of the
height 35 mm. keytop, the height of the keytop above the supporting surface.
B.2.3.2c To achieve efficiency for the | Verify that the overall size of a device is determined in consideration gf
Keyboard use of the keyboard, the overall | the number of keys needed and their adequate grouping in sections
width size—of —a device —statt—beTandzones:
determined in consideration of
the number of keys needed
and their adequate grouping in
sections and zones.
B.2.3.2 d) The slope of the unadjusted | Verify that the value of the slope of the keyboard is somewhere in the
Keyboard keyboard shall be between 0° [ range between 0° and 15° positive (relative to horizontal). The slope of
slope and 15° positive. the keyboard is calculated from the difference in height between rows B
Refers to B.2.3.1 d and E (or B and D if the keyboard has no row E) (see ISO/IEC 9995-
[Refers to B.2.3.1 d)] 1:2009, Figure 3), measured at the top surface of the key and the
horizontal distance between the points on the keys at which the height
was measured. See Figure 13.
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Table 10 (continued)

ISO/TS 9241-411:2012(E)

Attribute in Pass/Fail criterion based on

1ISO 9241-410: | requirements and intended Measuring method
2008 context of use

B.2.3.2f) The visible surfaces of the | Verify that the surface does not exceed 45 gloss units at 60° or that it
[refers to keyboard shall be matt-finish. has a 60° reflectometer value < 20.
B.2.3.11)] NOTE This is defined as not
Keyboard exceeding 45 gloss units at 60° or

Haee to a 6Q°reflectometer value < 20)

[Modified from ISO 9241-410]

B.2.3.2 k) Any keyboard slope | Verify that:
Ezezfe:ﬁtlo adjustability " shall n?t — for the range of slope adjustment, there.is no moti¢n of the

2.3.11)] ;:omprorpme el requirements keyboard on the supporting surface during’use;
Stability or stability and placement.

[Modified from ISO 9241-410] [ — for the range of slope adjustment)\tHe keyboard does hot move
vertically during use more thah-0,25 mm (e.g. rock or filt during
use).

NOTE This does not apply e the displacement of the keys.
B.2.3.2 k) Slope adjustments shall not | Verify that the slope.adjustment does not change unintentionally.
[refers to change unintentionally.
B.2.3.11)]
Unintentional
dhanges in
dlope
B.2.3.2 k) Tools shall not be required for | Verify that tools are not required for slope adjustment.
[fefers to slope adjustment purposes.
B.2.3.11)]
No tools
recessary to
ddjust slope
Table 11, —Requirements for maintainability of compact keyboards
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.5.2 For keyboards with | Verify that keyboards with independent battery power have|a battery
Batt tat independent battery power, | power status indicator.
. 3. erty SIS\ "there shall be an easily
ihdicator detectable indication of battery

power status (e.g. indicator

lamp, alarm sound or a

mechanical indicator).

[Modified from ISO 9241-410]

B.2.5.2 The durability of the batteries | Verify that the battery power indicator provides an alert at least 5 min of

Functioning of
device after
low battery
warning

and their electrical
characteristics shall ensure that
the user can complete the last
actions after being warned
without high time pressure.

NOTE e.g. continues to
function for 5 min.

normal operation prior to shutting down.
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Table 12 — Requirements for documentation of compact keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.7.3 The documentation shall [ If specific support software is required to achieve the desired level of
D tat indicate the need for specific | effectiveness and efficiency of the keyboard, verify that the
focumgnda 10N | software support if needed to | documentation indicates this.
ot require achieve the intended level of
software fHontivanaa A afficianon,
effectiveness-and-efficieney
B.2.9.1 The noise emission can be [ Measure the sound pressure level at operator position of the keyboarf
Noise categorized in consideration of | and state the class:
emissiond from | € intended application area|__ ¢1 gyjtable for meeting rooms or tasks involving concentratioh
input device ;@iléts(stgglclaéoaénZT??é) ”?I_'ﬁg (< 45 dB A-weighted sound pressure level at operator position);
classes can be determined by |— C2 suitable for routine office work (<55 dB, Asweighted sounfl
the noise exposure data of pressure level at operator position);
1S 11690-1: — C3 suitable for industrial workplaces (£:80dB A-weighted sounfl
C1 suitable for meeting rooms pressure level at operator position).
or tasks involving concentration
(35 dB to 45 dB A-weighted);
C2 suitable for routine office
work (45 dB to 55 dB
A-weighted);
C3 suitable for industrial
workplaces (75dB to 80dB
A-weighted].
5.3 Mijce
Table 13 gives the design requirements for micet
Table 13 =— Mouse design requirements
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
200 context of\use
C.212 A mouse whesé obviousness | Verify that the appropriate information is present in the documentation.

Documengtation
of necesdary

of operation’is' classed as C3 or
C4 shall tinclude the relevant

NOTE
classes:

The obviousness of the mouse operation can be realized in foyr

traini information in its
raining o documentation; e.g.|— C1 known or visible without additional instructions and information;
necessar instructions or training. )
instructiops —  C2 detectable by the user by trial and error;
[Modified from 1ISO 9241-410]
—  C3 learnable by simple instructions;
— C4 learnable by special training.
C.2246 The maximum button | Verify that the maximum button displacement is < 6 mm.
Butt displacement on a mouse shall
utton be <6 mm.
displacement
C.21.51 The design of the mouse shall | Verify that the orientation of the mouse may be determined without

Controllability

enable the user to sense the
orientation of the device
without visual access.

visual access for example by tactile marking or form.

22
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Table 13 (continued)

ISO/TS 9241-411:2012(E)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
C.2153 The design of the device shall | Verify that actuation of any button does not move the focus of the
Stability of ensure that actuation of any | pointer.
?t”yfo button or button combination
pointer focus will not move the pointer focus.
G224 H—shat—be puoo;b:c to—anchot ‘vlcl;fy that—some part of—the fillyclo, franc—wrist—or—arm can be
Anchoring support for some part of the [ supported on either the input device or the work surface.
fingers, hand, wrist, or arm on
either the input device or the
work surface to create a stable
relationship between the hand
and the point of action.
¢.2.2.2 The task precision required for | Ip is defined in 3.6.
Task precision a mouse can be categorized Any method of measuring task precision‘may be used. Some pxamples

into the following classes:
— C1 high: Ip > 6;

— C2 medium: 4 < Ip < 6;
— C3low: 3<Ip<4;

— C4verylow: Ip < 3.

The method by which the task
precision level was determined
shall be indicated (pointing test,
dragging test or tracing test);
the mouse manufacturer shall
indicate how the precision level
was determined (pointing test,
dragging test or tracing test).

are provided in Annex B:
B.6.2.1 “One direction tapping test”;

B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test™;
B.6.5 “Tracing test”.

222

etermination
f task
recision

oo NN Y

The task precision of a mouse
used with a graphicah-user
interface (GUl)-based
operating system .shall be
determined undeérthe following
conditions:

— full-size“keyboard (over-all
length =420 mm) located
with alphanumeric zone
centred in front of the
user;

— mouse positioned as
closely as possible to the
shoulder width of 5th
percentile female of the
intended user population.

B.6.2.1 “One direction tapping test”;
B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.

Any method of measuring task precision may be used. Some pxamples
are provided in Annex B:

[Modified from ISO 9241-410]

C2248

Button lock

The mouse shall be so
designed that a hardware or
software lock can be provided
for buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

[Modified from ISO 9241-410]

Verify that the mouse is designed so that a hardware or software lock
can be provided for buttons that need to be continuously depressed.
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Table 13 (continued)

Attribute in Pass/Fail criterion based on

ISO 9241-410: | requirements and intended Measuring method
2008 context of use

C.2.26 The resolution of a mouse shall | Verify that the resolution is independent of the input device position
M be independent of both the |relative to the work surface and the position of the cursor on the

ouiset. position of the device relative to | display.
resolution the work surface and position

of pointer on the display.

C.25 The design of the mouse shall | Verify that tools are not required.

Maintaingbility

allow the user to gain access to
maintainable parts (e.g. the
mouse-ball housing of the
motion sensing device) and the
surface of the mouse for
cleaning without the use of
tools.

[Modified from ISO 9241-410]

C.26

Contact with
edges dufing
use

Edges on a computer mouse
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3 mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the usenis likely to come into contagt
for prolonged periods of time do not cause discomfort or injury.

Cc.27

Documentation
of special
setup

procedurgs

If no dedicated software, e.g. a
driver, is provided with the
mouse, the documentation
shall specify how the mouse is
to be set up and to be operated
in order to achieve the intended
level of effectiveness. \"and
efficiency.

[Modified from ISO, 9241-410]

In that absence of dedicated software, verify that the recommended sgt
up andoperation procedures are described for the mouse.

C.3 The wuser information shall | Verify that the manufacturer provides information regarding placement
. include the following: of the input device and for adjusting the gain of the device.
Documentation ) .
— optimum location of the
mouse for best
effectiveness,  efficiency
and postural comfort;
— best location of the device
for concurrent use with a
keyboard,
— adjustment of gain for
limited space for the
operation.
[Modified from ISO 9241-410]
C.3 If a mouse requires specific | Verify that the relevant information is provided.
D tat surface  characteristics  for
ocumentation optimum effectiveness and
efficiency, the manufacturer
shall provide that information.
24 © 1SO 2012 — Al rights reserved



https://standardsiso.com/api/?name=9cebf8ebf31a5b31acfaf2e69a522f02

5.4 Pucks

Table 14 gives the design requirements for pucks.

ISO/TS 9241-411:2012(E)

Table 14 — Design requirements for pucks

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
0.2.1.2 A puck whose obviousness of | Verify that the appropriate information is present in the documegntation.

operation is classed as C3 or

Tlask precision

a puck can be categorized into
the following classes:

C1 high: o> 6;

C2(medium: 4 < Ip £ 6;

C3low: 3 <Ip<4;

C4 very low: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
fracing test). The manufacturer

Any method of measuring task precision may be used. Some
are provided in Annex B:

B.6.2.1 “One direction tapping test”;
B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.

Qperability of C4 shall include the relevant The obviousness of the puck operation can be realized in\four|classes:
the puck information in its|— C1 known or visible without additional instructions land information;
QOcumgntatlon, - €9-|_  C2 detectable by the user by trial and error;
instructions or training.
[Modified from ISO 9241-410] | C3 learnable by simple instructions;
— C4 learnable by special training.
0.2.2.3.6 The maximum button | Verify that the maximum button displacement is < 6 mm.
displacement on a puck shall
Button be <6 mm
displacement - '
0.2.1.5.3 The design of the device shall | Verify that actuation of ‘ahy button does not move the focus of the
dtability of ensure that actuation of any | pointer.
F abiiity 0 button or combination of
peus buttons will not move the focus
of the pointer.
0.2.2.1 It shall be possible to anchor | Verify thatSome part of the fingers, hand, wrist or arm can befanchored
Anchori some part of the fingers, hand, | on eithecthe input device or the work surface.
nchoring wrist, or arm on either the input
device or the work surface to
create a stable relationship
between the hand and the point
of action.
0.2.2.2 The task precision required for | Ip is defined in 3.6.

examples

of a puck shall indicate how the
level of task precision was
determined  (pointing  test,
dragging test or tracing test).
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Table 14 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
D.2.2.2 A puck used with a graphical | Any method of measuring task precision may be used. Some examples

Procedure for
determining
task precision

user interface (GUI)-based
operating system shall be
determined under the following
conditions:

are provided in Annex B:

B.6.2.1 “One direction tapping test”;
B.6.2.2 “Multi-direction tapping test”;

— full-size keyboard (over-all
length =420 mm) located
with alphanumeric zone
centred in front of the
user;

— puck positioned as closely
as possible to the

shoulder width of
5" percentile female of
the intended user
population.

[Modified from ISO 9241-410]

B.6.3 “Dragging test”;
B.6.5 “Tracing test”.

D.2.2.3.8
Button logk

The puck shall be so designed
that a hardware or software
lock can be provided for
buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Verify that the puck is designed,so-that a hardware or software lock cap
be provided for buttons thatmneed to be continuously depressed.

D.2.2.5

Resolution

The resolution of a puck shall
be independent of both the
position of the device relative to
the work surface and the
position of the pointer on the
display.

Verify thatithe resolution is independent of the input device positio
relative, to the work surface and the position of the cursor on th
display-

-

[

D.2.5
Maintaingbility

If cleaning requiresSany
precautionary measures, they
shall be described. in the
documentation,

Verify that tools any precautions regarding cleaning are described.

Battery durability, if batteries
are required” for operation of
the pucks-'shall warn the user
when they are nearly
exhausted so as to ensure that
the user can complete the last
action after the warning without
high time pressure.

For battery powered pucks only:

Verify that a warning is provided about 5 min of normal operation befor|
the battery is exhausted.

14

[Modified from ISO 9241-410]
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Table 14 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
D.2.6 Edges on a computer puck | Verify that the edges with which the user is likely to come into contact

Contact with
edges

shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user

for prolonged periods of time do not cause discomfort or injury.

comes into contact and a radius of
at least 3 mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

2.7

ocumentation
f special

etup
rocedures

e B¢ NN e NN um N = |

If no dedicated software, e.g. a
driver, is provided with the
input device, the
documentation shall specify
how the device is to be set up
and to be operated in order to
achieve the intended level of
effectiveness and efficiency.

In that absence of dedicated software, verify that the recommgnded set
up and operation procedures are described for the input devicg.

0.3

[Documentation

The user information shall
include the following. The
manufacturer of a puck shall
provide the following
information:

optimum location of the
puck for best
effectiveness, efficiency
and postural comfort;

[Modified from ISO 9241-410]

best location of the) device
for concurrent ‘use with a
keyboard;

adjustment of gain for
limited . space for the
Qperation.

Verify that the manufacturer provides information regarding placement

of the input devicerand for adjusting the gain of the device.

0.3

[Pocumentation

If~a’ puck requires specific
sufface  characteristics  for
optimum  effectiveness and
efficiency, the relevant
requirement shall be specified
in the documentation. The
manufacturer shall provide that

Verify that the relevant information is provided.

' "
mnormiatyurt.
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5.5 Joysticks

Table 15 gives the design requirements for joysticks.

NOTE A joystick is a device that provides input in up to three dimensions.

Table 15 — Design requirements for joysticks

Attribute in

Pass/Fail criterion based on

ISO 9241-210:
2008

requirements and intended
context of use

Measuring method

E.21.2

Operabilify of
the joystigk

A joystick whose obviousness
of operation is classed as C3 or
C4 shall include the relevant
information in its
documentation; e.g.
instructions or training.

The obviousness of the joystick
operation can be realized in
four classes:

— C1 known or Vvisible
without additional
instructions and
information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

[Modified from ISO 9241-410]

Verify that the appropriate information is present in the documéntation.

E.2.153

Stability g
focus

=)

The design of the device shall
ensure that actuation of any
button or combination, of
buttons will not move thefocus
of the pointer.

Verify that actuation of any button does not move the focus of th

pointer.

14

E.2.2.1

Anchoring

It shall be possible*to anchor
some part of.the)fingers, hand,
wrist, or arm-gn either the input
device of. the work surface to
create¢a- stable relationship
between the hand and the point
of\action.

Verify that some part of the fingers, hand, wrist or arm can be anchorefd
on either the input device or the work surface.
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Table 15 (continued)

ISO/TS 9241-411:2012(E)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
E.2.2.2 The task precision required for | Ip is defined in 3.6.

Task precision

a joystick can be categorized
into the following classes:

—  C1 high: Ip > 6;

are provided in Annex B:

Any method of measuring task precision may be used. Some examples

— B.6.2.1 “One direction tapping test”;

— C2medium: 4 <Ip<6;
— C3low:3<p<4;
— C4verylow: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).

— B.6.3 “Dragging test”.

— B.6.2.2 “Multi-direction tapping test”;

2.2.2

H

Rrocedure for
demonstrating
task precision

A joystick used with a graphical
user interface (GUI)-based
operating system shall be
determined under the following
conditions:

— full-size keyboard (overall
length =420 mm) located
with alphanumeric zone
centred in front of the

user;

— joystick  positioned as
closely as possible to the
shoulder width of
5" percentile  female “of
the intended user
population.

[Modified from 1S@ 9241-410]

are provided in Annex B:

— B.6.3 “Dragging‘test”;
— B.6.5 “Tracing test”.

— B.6.2.1 “One direction.tapping test”;
— B.6.2.2 “Multi-direction tapping test”;

Any method of measuring taskprecision may be used. Some pxamples

§.2.2.3.8

Button lock

The joystickl shall be so
designed that a hardware or
software”lack can be provided
for button's which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Verify that the joystick provides a suitable hardware or softwarg lock.

g.2.2.5

Resolution

The resolution of a joystick
shall be independent of both
the position of the device

ralativia ta thao \warlk o fana and
Ferotry Ot WworcoSuraceant

display.

Verify that the resolution is independent of the input devicg position
relative to the work surface and the position of the point¢r on the

the position of the pointer on
the display.
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Table 15 (continued)

Attribute in
1ISO 9241-410:
2008

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

Measuring method

E.2.3.1
Stability

The base of the device shall
not be moved unintentionally
during intended use.

NOTE The base of a joystick
may require greater resistance to

Verify that the input device does not unintentionally move during use.

movement than that of a keyboard,
as the type of intended action
involves  horizontal forces in
addition to vertical forces.

E.2.6

Contact with
edges dufing
use

Edges on a computer joystick
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the user is likely to come into contagt
for prolonged periods of time do not cause discomforicor injury.

E.2.7

Documentation
of setup
requiremgnts

If no dedicated software, e.g. a
driver, is provided with the
input device, the
documentation shall specify
how the device is to be set up
and to be operated in order to
achieve the intended level of
effectiveness and efficiency.

In the absence of dedicated software, verify that the recommended set
up and operation procedures are described for the input device.

E.3.

Documentation

The user information shall
include the following:

— optimum location of\the
joystick for best
effectiveness, ( efficiency
and posturaleomfort;

— best location of the device
for concurrent use with a
keyboard;

— ~.adjustment of gain for
limited space for the
operation.

[Modified from ISO 9241-410]

Verify that the manufacturer provides information regarding placemer
of the input device and for adjusting the gain of the device.

—
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5.6 Trackballs

ISO/TS 9241-411:2012(E)

Table 16 gives the design requirement for trackballs.

Table 16 — Design requirements for trackballs

Attribute in
1ISO 9241-410:
2008

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

Measuring method

H.2.1.2

Qperability of
he trackball

—

A trackball whose obviousness
of operation is classed as C3 or
C4 shall include the relevant
information in its
documentation, e.g.
instructions or training.

The obviousness of the
trackball operation can be
realized in four classes:

— C1 known or visible with-
out additional instructions
and information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

[Modified from ISO 9241-410]

Verify that the appropriate information is present in the docum

bntation.

H.2.1.5

Stability of
focus during
dperation

The design of the device shall
ensure that actuation of any
button or combination:\-—of
buttons will not move the.focus
of the pointer.

Verify that actuation of any button does not move the foc
pointer.

s of the

A.2.2.1

Anchoring

It shall be possible to anchor
some part of the fingers, hand,
wrist, or arm on either the input
device or“the work surface to
create_~a~ stable relationship
between the hand and the point
of action.

Verify that some part of the fingers, hand, wrist or arm can be
on either the input device or the work surface.

anchored

© 1SO 2012 — All rights reserved

31



https://standardsiso.com/api/?name=9cebf8ebf31a5b31acfaf2e69a522f02

ISO/TS 9241-411:2012(E)

Table 16 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
F.2.22 The task precision required for | Ip is given defined in 3.6.

Task precision

a trackball can be categorized
into the following classes:

— C1 high: Ip > 6;

Any method of measuring task precision may be used. Some examples

are provided in Annex B:

B.6.2.1 “One direction tapping test”;

— CZ2medium: 4 </p<6;
— C83low:3</p=4;
— C4verylow: Ip £ 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).

B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;
B.6.5 “Tracing test”.

F.2.2.2

Demonstiation
of task
precision

A trackball used with a
Graphical User Interface (GUI)-
based operating system shall
be determined under the
following conditions:

— full-size keyboard (overall
length 2420 mm) located
with alphanumeric zone
centred in front of the
user;

— trackball positioned as
closely as possible to thee

shoulder width of
5" percentile  female of
the intended user
population.

[Modified from ISO 9241-410]

Any method of measuring task precision'may be used. Some examplep
are provided in Annex B.

B.6.2.1 “One direction tapping«test”;
B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test?

B.6.5 “Tracing test::

F.2.2.3.8
Button logk

The trackball shall(be so
designed that a hardware or
software lock can~be provided
for buttons which“need to be
continuously-depressed for the
duration ¢of~a task primitive
such das-dragging, tracing, or
free-hand input.

Verify that the trackball is designed so that a hardware or software lock
can be provided for buttons that need to be continuously depressed.

F.2.2.5

Resolution

The" resolution of a trackball
shall be independent of both

the position of the device
relative to the wark surface and

Verify that the resolution is independent of the input device positio
relative to the work surface and the position of the pointer on th
display.

-

1

the position of the pointer on
the display.
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Table 16 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
F.2.3.2 The base of the device shall | Verify that the input device does not move unintentionally during use.
Stabilit not move unintentionally during
ability intended use.
NOTE The base of a
frackball may require greater
resistance to movement than that
of a keyboard, as the type of
intended action involves horizontal
forces in addition to vertical forces.
H.2.3.5 The buttons shall be located | Verify that operating the buttons does not interfere with the yse of the
N such that their use does not | device.
fron- interfere with the use of the
interference of devi
evice.
Hutton
dperation
H.2.5 The ball shall be easily| When identified by the mahufacturer that the ball of a trackball is
dleaning removable for cleaning. removable for cleaning, verify-that it can be removed.
H.3. The user information shall | Verify that the manufacturer provides information regarding glacement
, include the following: of the input devicejand for adjusting the gain of the device.
Documentation
— optimum location of the
trackball for best
effectiveness,  efficiency
and postural comfort;
— best location of the device
for concurrent use with a
keyboard;
— adjustment of gain:\for
limited space for.” the
operation.
[Modified from 1S©.9241-410]
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5.7 Touchpads

Table 17 gives the design requirements for touchpads.

Table 17 — Design requirements for touchpads

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
G.21.2 A touchpad whose | Verify that the appropriate information is present in the documentation.
. obviousness of operation is
Operabilify of

the touchpad

classed as C3 or C4 shall
include the relevant information

in its documentation, e.g.
instructions or training.
The obviousness of the

touchpad operation can be
realized in four classes:

— C1 known or Vvisible
without additional
instructions and
information;

C2 detectable by the user
by trial and error;

C3 learnable by simple
instructions;

C4 learnable by special

training.
G.21.53 The design of the device shall | Verify thatvactuation of any button does not move the focus of thp
Stabilitv df ensure that actuation of any | pointer:
> abllity @ button or combination of
ocus buttons will not move the focus
of the pointer.
G.2.21 It shall be possible to ancher | Verify that some part of the fingers, hand, wrist or arm can be anchorefd
Anchori some part of the fingers, hand, | on either the input device or the work surface.
nchoring wrist, or arm on either‘the input
device or the work“surface to
create a stable_ relationship
between the_hand and the point
of action.
[Modified-from ISO 9241-410]
G222 THe task precision required for | Ip is defined in 3.6.
- a touchpad can be categorized . -
Task pregision into the following classes: Any method Qf measuring task precision may be used. Some examplep
) are provided in Annex B:
- C1 hlgh: ]D > 6’ B.6.24 “One -direction tannina test”:
— C2medium:4</lb<6; | ggo2Multi-direction tapping test’;
— C3low:3<lp=4; — B.6.3 “Dragging test”;
— Céverylow: /p=3. — B.6.5 “Tracing test”.
The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).
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Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
G.2.22 The task precision required for | /o is defined in 3.6.

Task precision

a touchpad can be categorized
into the following classes:

—  C1 high: Ip > 6;

Any method of measuring task precision may be used. Some examples
are provided in Annex B:

— B.6.2.1 “One direction tapping test”;

— C2medium: 4 <Ip<6;
— C3low:3<p<4;
— C4verylow: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(i.e. pointing test, dragging test
or tracing test).

— B.6.2.2 “Multi-direction tapping test”;
— B.6.3 “Dragging test”;
— B.6.5 “Tracing test”.

5.2.2.2

emonstration
f task
recision

O .0 0 0

A touchpad wused with a
graphical user interface (GUI)-
based operating system shall
be determined under the
following conditions:

— full-size keyboard (overall
length 2420 mm) located
with alphanumeric zone
centred in front of the
user;

— touchpad positioned as
closely as possible to the

shoulder width of
5" percentile  female “of
the intended user
population.

[Modified from 1IS@_9241-410]

— B.6.2.1 “One direction\tapping test”;
— B.6.2.2 “Multi-direCtion tapping test”;
— B.6.3 “Dragging test”;

— B.6.5 “Traeing test”.

Any method of measuring task(precision may be used. Some pxamples
are provided in Annex B:

¢.2.2.3.8

Button lock

The touchpad ) shall be so
designed that a hardware or
software lock can be provided
for buttons which need to be
contintously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Verify that the touchpad is designed so that a hardware or soffware lock
can be provided for buttons that need to be continuously deprgssed.

¢.2.2.5

Resolution

The resolution of a touchpad
shall be independent of both
the position of the device

display.

Verify that the resolution is independent of the input devicg¢ position
relative to the work surface and the position of the point¢r on the

|c:ativc tU t:IU VVUI;\ aufl‘auc all\j
the position of the pointer on
the display.

© 1SO 2012 — All rights reserved
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Table 17 (continued)

Attribute in
1ISO 9241-410:
2008

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

Measuring method

G.235

Non-
interference of
buttons with

The buttons shall be located
such that their use does not
interfere with the operation of
the touchpad.

Verify that the buttons can be used without interfering with the

operation of the touchpad.

operation
G.2.6 Edges on a computer touchpad | Verify that the edges with which the user is likely to come into contagt
. shall not cause discomfort or | for prolonged periods of time do not cause discomfort or injury;
Contact with injury.
edges dufing
use NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3 mm on corners with
which the user comes into contact
will satisfy this requirement.
[Modified from 1ISO 9241-410]
G.2.7 If no dedicated software, e.g. a [ In that absence of dedicated software; verify that the recommended sgt
. driver, is provided with the | up and operation procedures are described for the touchpad.
cl:))fosc:ug?arwltatlon touchpad, the documentation
setupp shall specify how the touchpad

requiremegnts

is to be set up and to be
operated in order to achieve
the intended level of
effectiveness and efficiency.

G.3.

Documentation

The user information shall
include the following:

— optimum location of the
touchpad for best
effectiveness,  efficiency
and postural comfort;

— best location of the device
for concurrent use‘with a
keyboard;

— features of the
hardware/Softvare that
may improve postural
comfort or reduce
biomechanical load.

NQOTE The optimum location
forsthe touchpad can be irrelevant
when the location is fixed, e.g.
incorporated into the keyboard.

Verify that théinformation is provided.
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5.8 Tablets and overlays

Table 18 gives the design requirements for tablets and overlays.

ISO/TS 9241-411:2012(E)

Table 18 — Design requirements for tablets and overlays

Attribute in
1ISO 9241-410:
2008

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

Measuring method

H.2.1.2

Qperability of
he tablet

—

A tablet whose obviousness of
operation is classed as C3 or
C4 shall include the relevant
information in its
documentation; e.g.
instructions or training.

The obviousness of the tablet
operation can be realized in
four classes:

— C1 known or Vvisible
without additional
instructions and
information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

[Modified from ISO 9241-410]

Verify that the appropriate information is present in the docum

bntation.

H.2.1.56.3

Stability of
focus

The design of the device shall
ensure that actuation of:\any
button or combination- of
buttons will not move'the focus
of the pointer.

Verify that actuation of any button does not move the foc

pointer.

s of the

H.2.2.2

Task precision

The task precision required for
a tablet can be categorized into
the following classes:

— C7thigh: Ip > 6;
<\~C2 medium: 4 < Ip < 6;
~— C3low:3<Ip<4;

— C4verylow: Ip < 3.

The method by which the level
of task precision has been

Ip is defined in 3.6.

Any method of measuring task precision may be used. Some

are provided in Annex B:

— B.6.2.1 “One direction tapping test”;

— B.6.2.2 “Multi-direction tapping test”;

— B.6.3 “Dragging test”;

— B.6.5 “Tracing test”.

examples

determined shall be indicated
(pointing test, dragging test or
tracing test).

© 1SO 2012 — All rights reserved

37



https://standardsiso.com/api/?name=9cebf8ebf31a5b31acfaf2e69a522f02

ISO/TS 9241-411:2012(E)

Table 18 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
H.2.2.2 A tablet used with a graphical | Any method of measuring task precision may be used. Some examples
Demonstration user interface  (GUI)-based | are provided in Annex B:
of task operating system shall be|  Bg2.1“One direction tapping test”;
s determined under the following
precision conditions: — B.6.2.2 “Multi-direction tapping test”;
— full-size keyboard (overall| _ B 6.3 “Dragging test”;
length =420 mm) located
with alphanumeric zone [— B.6.5 “Tracing test”.
centred in front of the
user;
— tablet positioned as
closely as possible to the
shoulder width of
5" percentile female of the
intended user population.
[Modified from ISO 9241-410]
H.2.2.3.9 The tablet shall be so designed | Verify that the tablet is designed.-so that a hardware or software lock
Button lodk that a hardware or software | can be provided for buttons that need to be continuously depressed.
lock can be provided for
buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.
H.2.2.5 The resolution of a tablet shall | Verify that the' resolution is independent of the input device position
Resolutioh be independent of both the |relative tosthe work surface and the position of the pointer on thge
position of the device relative to | display:
the work surface and the
position of the pointer on the
display.
H.2.3.4 The base of the device shall | Verify that the input device does not unintentionally move during use.
Stabili not move unintentionallyduring
tability intended use.
H.2.3.7 The buttons shall\be located | Verify that the buttons can be used without interfering with thp
Non- such that their-USe does not [ operation of the tablet.
. interfere with-the operation of
interference of the tablet
buttons wjith )
use
H.2.4.1 Al Megends on tablets and | Verify that the legends are legible at the design viewing distance.
o overlays shall be legible from
Legibility pf the design viewing distance.
legends
H.2.4.2 The height of symbols, capital | Verify that the height subtends a visual angle of at least 16’ of arc at the
Minimum letters, and numbers on a|intended viewing distance.

viewing angle

tablet or overlay shall subtend,
at minimum, 16’ of visual arc at
the design viewing distance.

H.2.4.3

Width to height
ratio

The ratio of the width of a
capital letter (except
capital i : I) to the height of the
letter shall be between 0,5 and
1,0.

Verify that the width to height ratio is within the specified limits.
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Table 18 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
H.2.4.4 The ratio of the height of a | Verify that the height to stroke width ratios are within the specified
Height t capital letter to its stroke width | limits.
eight to shall be between 5:1 and
stroke width .
: 14 :1.
ratio
H.2.4.5 Primary legends and symbols | Verify that the contrast ratio is at least 3:1.
. shall have a  minimum
Juminance

dontrast ratio

luminance contrast ratio of at
least 3:1.

2.7

ontact with
dges during
se

c O O I

Edges on a computer tablet
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the user is likély to come info contact
for prolonged periods of time do not cause discémfort or injury

2.8

ocumentation
f special

etup
bquirements

S O - T

If no dedicated software, e.g. a
driver, is provided with the
tablet, the documentation shall
specify how the tablet is to be
set up and to be operated in
order to achieve the intended

In that absence of'dedicated software, verify that the recommgnded set
up and operation procedures are described for the tablet.

[Pocumentation

level of effectiveness and
efficiency.
H.3 The user information ~shall | Verify that the information is provided.

include the following:

optimum location™ of the
tablet for best
effectiveness, efficiency
and padstural comfort;

best_location of the device
for/concurrent use with a

keyboard;

~ features of the
hardware/software that
may improve postural
comfort or reduce

biomechanical load.

fivtodifredfrom1S©-9241+=4101
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5.9 Styli and light-pens

Table 19 gives the design requirements for styli and light-pens.

Table 19 — Design requirements for styli and light-pens

Attribute in Pass/Fail criterion based on

ISO 9241-410: | requirements and intended Measuring method
2008 context of use
1.2.1.2 A stylus/light pen whose | Verify that the appropriate information is present in the documentatiofi.

obviousness of operation is
classed as C3 or C4 shall
include the relevant
information in its|— C1 known or visible without additional instructions and‘information
documentation; e.g.
instructions or training.

Operabilify of
the stylusflight
pen

The obviousness of the stylus/light pen operation can be realized in fou
classes:

=

— C2 detectable by the user by trial and error;

The obviousness of the|— C3 learnable by simple instructions;

stylus/light pen operation can|__ 4 learnable by special training.

be realized in four classes:

— C1 known or Vvisible
without additional
instructions and
information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

[Modified from ISO 9241-410]

1.2.2.3.8 The input device should be | Verify that actuation of any button does not move the focus of th
Stability df the designed such that inadvertent |\pointer.

button actuation does not
focus cause unintended movement
of the pointer.

14

The design of the device shall
ensure that actuation of any
button or c¢ombination of
buttons will._'not move the
focus of the,pointer.

1.2.2.3.7 The maximum button | Verify that the maximum button displacement is < 6 mm.

. displacement shall be 6 mm.
Maximun

button
displacenpent

|2239 ThU Ot‘y:uolll;sht 'JUII cha” bU ‘VICI;I‘y that thU cty:uo:’::uht 'JUII ;O dco;gllcd U that A haldvvcuc \‘r
so designed that a hardware | software lock can be provided for buttons that need to be continuously
or software lock can be |depressed.

provided for buttons which
need to be continuously
depressed for the duration of a
task  primitive such as
dragging, tracing, or free-hand
input.

Button lock
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Table 19 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
1.2.6 Edges on a computer | Verify that the edges with which the user is likely to come into contact

Contact with
edges during
use

stylus/light pen shall not cause
discomfort or injury.

NOTE A radius of at least
2mm on edges with which the

for prolonged periods of time do not cause discomfort or injury.

user comes into contact and a
radius of at least 3 mm on corners
with which the user comes into
contact will satisfy this
requirement.

[Modified from ISO 9241-410]

2.7

[da)

etup
requirements

If no dedicated software, e.g.
a driver, is provided with the
stylus/light pen, the
documentation shall specify
how the stylus/light pen is to
be set up and to be operated
in order to achieve the
intended level of effectiveness
and efficiency.

In that absence of dedicated software, verify that the recomménded set
up and operation procedures are descfibed for the stylus/light gen.

113

[Pocumentation

The user information shall
include the following: The
manufacturer of a stylus/light
pen shall provide the following
information:

optimum location of the
stylus/light pen for best
effectiveness, efficiency
and postural comfort;

best location, “ef the
device for concurrent use
with a keyboard;

features of the
hardware/software  that
may improve postural
comfort or reduce
biomechanical load.

[Modified from ISO 9241-410]

Verify that the.information is provided.

© 1SO 2012 — All rights reserved
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5.10 Touch-sensitive screens

Table 20 gives the design requirements for touch-sensitive screens.

Table 20 — Design requirements for touch-sensitive screens

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
J.2.24 The area of the touch screen | Verify that the screen conforms to 1ISO 9241-307 with regard to glarp
G that includes the [ and image quality.
. lare ang . touch- sensitive location shall
image quplity be designed to enable users to
easily recognize graphic
symbols, their captions, and to
read alphanumeric information
correctly.
J.2.3.2 Vertically oriented touch | Verify that the touch screen targets can be placed below the height gf
. screens shall allow the touch | the user’s shoulder.
Target logation targets to be placed below
shoulder height.
J.3 The user information shall | Verify that the information is provided.
. include the following:
Documentation
— features of the
hardware/software that
may improve postural
comfort or reduce
biomechanical load;
— instructions for cleaning.
6 Conformance
The tesf methods specified in thisswpart of ISO 9241 shall be used to assess conformance with thg
requiremnents of ISO 9241-410.
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Annex A
(informative)

Overview of the ISO 9241 series

ISO/TS 9241-411:2012(E)

The annex presents an overview of the structure of ISO 9241. For an up-to-date overview of its structure,

3

=]

upjecCl areas and the current status or both publisned and projected pdrts, please reier 1o.

ISO 9241 series

he structure reflects the numbering of the original ISO 9241 standard; for example, displays were priginally
art 3 and are now the 300 series. In each section, the “hundred” is an introduction*to the segtion; for
xample, Part 100 gives an introduction to the software-ergonomics parts.

Table A.1 — Structure of ISO 9241 — Ergonomics of human=system interaction

Part Title
1 Introduction
2 Job design
11 Hardware and software usability
20 Accessibility and human-system interaction
21-99 |Reserved numbers
100 Software ergononiics
200 Human-system-interaction processes
300 Displays<and display-related hardware
400 Physical input devices — Ergonomics principles
500 Werkplace ergonomics
600 Environment ergonomics
700 Control rooms
900 Tactile and haptic interactions

© 1SO 2012 — All rights reserved

43


http://www.iso.org/iso/search.htm?qt=9241&sort=rel&type=simple&published=on
https://standardsiso.com/api/?name=9cebf8ebf31a5b31acfaf2e69a522f02

ISO/TS 9241-411:2012(E)

Annex B
(informative)

Testing of efficiency and effectiveness

B.1 Ge¢neral

==

The purpose of this annex is to describe a performance test method for evaluating the efficiency’ an
effectivepess of existing or new input devices. It is included to provide information on potential methods ¢
testing ipput devices and to encourage institutions or individuals to conduct research on these methods suc
that furter validation can be supplied.

)

—

The tests provide a measure of throughput. Because it is not possible to define a single”performance tes
procedute that will encompass all input devices and situations of input device use, several test procedures ar
included|in this annex.

11

B.2 Procedure overview

Input deyices should be tested for the tasks for which they are intended-/to be used. The tests included in thi
annex afe designed to evaluate the following task primitives:

L4

— pointing;

— selecting;

— dragging;

— trac|ng;

— freethand input.

It is not|necessary for an input@evice to be tested on all task primitives unless they are all considerefi
essential] components of the jobsHowever, valid comparisons between two or more different input devices ca
only be achieved if the samedest method is used on each device.

-

No software used in the test system should interfere with a subject’'s performance. For example, if the syster
is connefted to a network, notification of incoming mail should be disabled.

-

B.3 Special training

Due to the potential lack of familiarity with a novel input device design, subjects may require training before
performance testing can be reliably conducted. In cases where training is needed, each subject should be
allowed to learn the use of the input device until speed and accuracy do not show any significant
improvements. Subjects should be given sufficient practice sessions to ensure that learning effects are
stabilised. Thus, this should be verified by a procedure such as the Duncan’s Range test.

A standard set of instructions should be given to each subject prior to starting the test. The instructions should
inform subjects to work as quickly and accurately as possible and to leave errors uncorrected.
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B.4 Task primitive identification and selection

Appropriate task primitive(s) (see B.2) should be identified for the intended use of the input device(s) being
tested. Task-primitive variations and conditions should then be selected (see Table B.1).

Table B.1 — Task and condition variations

Task Condition

Maovement 1) QOne direction (r ar v direction nnly)

2) Two directions (x or y directions only)

3) Any direction (all angles)

Feedback and prompting 1) Presence/absence of positional visual feedback
2) Presence/absence of visual prompting

3) Presence/absence of feedback for target acquisition

Target acquisition 1) Manual when the user signals acquisitionr to’the system

2) Automatic when the user's pointing is’'within a present range

B.5 Calculations for input device throughput

B.5.1 Target widths

=]

he target width (w) is the width of a target presented on adisplay.

NOTE For a selection, pointing or dragging task, the target width is measured along the direction of movemgnt. For a
acing task, the target width is measured perpendicularto the direction of movement.

—

B.5.1.1 Effective target width

The effective target width (we) is the-width of the distribution of selection coordinates made by a subject during
g pointing/tapping test.

It is calculated as
we =4,133 -5y (B.1)

here s, is the standard deviation of the selection coordinates in the direction where movement proceeds
(k-axis in a harizontal tapping test).

<

B.5.1.2_“Index of difficulty

1} js the measure, in bits, of the user precision required in a task, see 3.6.

B.5.1.3 Effective index of difficulty

The effective index of difficulty (/p.) is the measure, in bits, of the user precision achieved in accomplishing a
task expressed as one of the following.

For selection, pointing or dragging tasks:

d+we

Ipe =logy (B.2)

We

© 1SO 2012 — All rights reserved 45


https://standardsiso.com/api/?name=9cebf8ebf31a5b31acfaf2e69a522f02

ISO/TS

9241-411:2012(E)

and for tracing tasks:

= (B.3)
We
where
d s the distance of movement to the target;
we [I5the target width of the displayed target.
NOTE For selection, pointing or dragging tasks, Ipe is logarithmically related to d and we. For tracing tasks, Ype is
linearly rglated to d and we.
B.5.1.4 Task precision
Task prgcision is the measure of the accuracy required for a pointing, selecting or dragging task primitive ang

quantifie

NOTE 1
a) C1h

b) C2m
c) C3Id
d) Cé4v
A range
B.5.2T

The follo

Thri

where
1De

Im

A graph
slope of

Task precision can be classified into four precision levels based on the Ip:

gh: Ip > 6;

edium: 4 < Ip £6;

w:3<Ip<4;

pry low: Ip < 3.

pf Ip values from 2 to 8 should be used when testing task precision.

hroughput calculations

wing calculations are for input throughput for selecting, pointing, dragging and tracing.

Effective index of difficulty _ /pe

bughput = B.4
anp Movement time tm B4

is the effective index of difficulty;

is the movement time, calculated from the initiation of movement of the input device to targqt

selection:

of )navement time is plotted against Ip. and a linear relationship is obtained (see Figure B.1). The

the-line represents the throughput of the device, in bits per second.

46
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Key
th, movement time

Figure B.1 — Relationship of index of difficulty to time

B.6 Tests

B.6.1 General
he use of the tests presented in this clause will depend on the task(s) for which the input device(

1
i
feedback and prompting, and the method of target acquisition. The test should include a range of diffi
matches the expected use of the input devige.

B.6.2 Tapping tests

B.6.2.1 One-direction tapping test

This test can be used to evaluate a pointing movement along one axis.
Ifs applications include

d) a horizontal or vertical rubber-banding,

k) aninsert'cursor at points along a character string, and

q) “selecting information in columns or rows.

) is(are)

intended to be used. In addition, the test seleéted will depend on the movement direction for the task,

Culty that

Test procedure: Two rectangles of width w and with a centre-to-centre distance d are presented to

the user

(see Figure B.2). The task is to point and click, along one axis, within each rectangle 25 times. Each test

session starts when the user first moves the cursor into a rectangle and actuates a button?2)

2) Target acquisition may be either manual (for example, depression of a button) or automatic (for example, system

sensing the presence of the cursor within the target area).
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Figure B.2 — One-direction tapping task
should be conducted with a range of difficulties, varying both the target distance (d) and the targe
Its should be calculated according to the equations in B.5.

Ipe for this test is defined in B.5.1.3.

Multi-directional tapping test
can be used to evaluate: pointing movements indmany different directions.
ations include
sitioning a cursor at different areas onthe screen,
Selection in a spreadsheet, and
cting randomly located icons.
cedure: The subject-is-required to move the cursor across a circle to sequentially numbered target

Lire B.3). The targets-(for example: squares) should be equally spaced around the circumference ¢

ets should.be arranged so that the movements are nearly equal to the diameter of the circle. Th
b which_ the subject should advance should be highlighted. Each test session starts after the subjeq
the t@pmost target and ends when the sequence is completed (at the topmost target).

This tes

. These should be varied in equal proportions so that the effective [pyranges from about 1 bit to 6 bitg.

—

(2

—h

11

—_

should be conducted with g range of difficultiesThat is_the size of the circle and thus the distanc

a)

between the target squares should be varied between trials, as long as all subjects have the same test
conditions.

The results should be calculated according to Equations (B.2) and (B.4).
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Figure B.3 — Multi-directional-pointing task

B.6.3 Dragging test

This test can be used to evaluate clicking and dragging<bjects to specific locations.
Ifs applications include

d) clicking and dragging the cursor down. @ pull-down menu, and

k) selecting and dragging an object.from one window to another.

est procedure: Either the one-direction tapping test or the multi-direction tapping test can be|used to

1
dalculate Ip.. The tests are medified so that the subject is required to click on and drag the initial tardet to the
gecond target. Ip. shall be(Calculated using Equation (B.3).

B.6.4 Tracing test{any direction)
This test can be used to evaluate clicking and dragging objects to specific locations or to duplicate shapes.
Ifs applications include

g) tracing an image (like a printed circuit board layout) on a tablet,

b) line or picture duplication, and
c) solid filling of objects.
Test procedure: Two concentric circles of radii » and (» + k) are presented to the subject (see Figure B.5). The

task is to move an object of width 4 within the track of width & around the circle without touching the boundary
line.
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