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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee|are
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for|the
different types of ISO documents should be noted. This document was drafted in accordance 'with|the
editorial ruyles of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may.be the subjeqt of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details offany
patent rights identified during the development of the document will be in the Introduction and/of on
the ISO list] of patent declarations received. www.iso.org/patents

Any trade hame used in this document is information given for the convenience of users and does|not
constitute pn endorsement.

The committee responsible for this documentis ISO/TC 159, Ergonomniics, Subcommittee SC 4, Ergonofnics
of human-system interaction.

This second edition cancels and replaces the first edition’ (ISO 11064-4:2004), which has been
technicallyf revised.

ISO 11064 fonsists of the following parts, under the general title Ergonomic design of control centres:
— Part 1:|Principles for the design of control centres

— Part 2:|Principles for the arrangement of control suites
— Part 3:{Control room layout

— Part 4{Layout and dimensions of workstations

— Part 5{Displays and controls

— Part 6:|Environmentgl requirements for control centres

— Part 7:|Principles{or the evaluation of control centres

iv © ISO 2013 - All rights reserved
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Introduction

This part of ISO 11064 establishes ergonomic requirements, recommendations and guidelines for the
design of workplaces in control centres.

All types of control centres are covered, including those for the process industry, transport and
dispatching systems and emergency services. Although this part of ISO 11064 is primarily intended for
non-mobile control centres, many of the principles are relevant to mobile centres such as those found on
ships, locomotives and aircraft.
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br such users. It is the needs of these users that provide)the ergonomic requiremen

addressed by the International Standards developers. Although it is unlikely that the end uss

thid
intdg

International Standard, or even know of its existence;its application should provide th
rfaces that are more usable and a working environment which is more consistent with (

denpands, and result in a solution which will improve(system performance, minimize error ai

pro

ductivity.

e designed
b with user

hirements is presented in ISO 11064-1.1SO 11064-2 provides guidance on the design andplapning of the

hre covered

50 11064-3. Displays and controls, human computer interaction and the physicalworking efivironment

4-7.

ts use and
in doubt, it

room and
[s that are
r will read
b user with
perational
1d enhance

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=abded329b0015fe4f665e8a1710fbaf8



https://standardsiso.com/api/?name=abded329b0015fe4f665e8a1710fbaf8

INTERNATIONAL STANDARD

ISO 11064-4:2013(E)

Ergonomic design of control centres —

Pa

rt 4:

Layout and dimensions of workstations

1 [Scope

Thip partofISO 11064 specifies ergonomic principles, recommendations and requirements for the design
of workstations found in control centres. It covers control workstation design with particular emphasis
on Jayout and dimensions. It is applicable primarily to seated, visual-displaysbased warkstations,
altHough control workstations at which operators stand are also addressedcThese differept types of
confrol workstation are to be found in applications such as transportation. control, procg¢ss control
and security installations. Most of these workstations now incorporate flat-display scre¢ns for the
prepentation of information.

2 |Normative references

The following documents, in whole or in part, are normatively referenced in this documgnt and are
indispensable for its application. For dated references; only the edition cited applies. For undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.
[SO[7250-1:2008, Basic human body measurementsyfor technological design — Part 1: Body mgasurement
defipitions and landmarks

1S0|9241-410:2008, Ergonomics of humanssystem interaction — Part 410: Design criteria for physical
input devices

1S0|9241-5:1998, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 5:
Woftkstation layout and postural kequirements

[SO[11064-3:1999, Ergononiic,design of control centres — Part 3: Control room layout

1S0|11428:1996, Ergonainics — Visual danger signals — General requirements, design and testing

3 |Terms and-definitions

For|the purpeses of this part of ISO 11064, the following terms and definitions apply.

31

control workstation

single or multiple working position, including all equipment such as computers and communication
terminals and furniture at which control and monitoring functions are conducted

[SOURCE: ISO 11064-3:1999, 3.7.]

3.2

cone of fixations
angular extent to which the line of sight can be swept by rotating the eyeball in the skull while the head rests

©IS
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3.3

legibility

ability for unambiguous identification of single characters or symbols that may be presented in a non-
contextual format

[SOURCE: ISO 9241-302:2008, 3.3.35]

34
line-of-sight
line connecting the point of fixation and the centre of the pupil

Note 1 to efifry: The line-ol-sight With two eyes 15 the line connecting the point of fixation and the midpoint
between th¢ two pupils

[SOURCE: IISO 9241-302:2008, 3.3.36.]

3.5
nearpoint
nearest vigwing distance to which the eye accommodates

3.6
normal line-of-sight
inclination|of the line-of-sight with respect to the horizontal plane, when'‘the muscles assigned for|the
orientatior] of the eyes are relaxed

3.7
percentile
value of a ariable below which a certain percentage of obser¥ations fall

3.8
reach envelope
three-dim¢nsional space in which an operator can eomfortably reach and manipulate controls by either
hand whild assuming a posture normally anticipated for the task

3.9
task zone
space determined by the equipment and\activities required for the conduct of a particular task

3.10
visual angle
angle subt¢nded at the eye by the viewed object, e.g. a character or symbol

3.11
visual field, field of vision
physical sgace visible)to an eye in a given position

[SOURCE: [[SO8995:1989, 3.1.10.]

Note 2 to entry: The position of the visual field depends on the direction of the line-of-sight.
Note 3 to entry: Separate, distinct stimuli in the visual field will be detected even if they appear simultaneously.

Note 4 to entry: While the extent of the visual field is approximately * 35° around the line-of-sight, only between
1° and 2° of these are for sharp vision.

3.12
work environment
physical, chemical, biological, organizational, social and cultural factors surrounding a worker

[SOURCE: ISO 6385:2004, 2.6.]

2 © IS0 2013 - All rights reserved
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3.13
work space
volume allocated to one or more persons in the work system to complete the work task

[SOURCE: ISO 6385:2004, 2.15.]

3.14
workstation
combination of work equipment for a particular person in a work space

[SOURCE: 1SO 11064-2:2000, 3.5.]

Note 1 to entry: It is possible that several persons may share a particular control workstation, of:
pergons alternate several workstations within any period of time (i.e. on an hourly, daily, weekdy,bas

[SOPRCE: ISO 6385:2004, 2.17.]

4 |Initial control workstation layout considerations

The starting point for control workstation design (shape and.dimensions) is a list of work
reldted work characteristics. The human operator may need certain facilities, such as disy
deviices and communication equipment. Work space may also be required for special cor
reldted tasks such as paper work. For each task, a campilation of the requirements of the

that several

s).

tasks and
lays, input
trol-room-
associated

devijices is needed. By taking account of job designs, task zones are combined together ipto control

wotkstation arrangements. The grouping of contrdl workstations into control room layouts i
in [$0 11064-2 and ISO 11064-3.

b discussed

Reduirementsidentified for each taskzone are inputs for the detailed engineering of control workstations.

A systematic approach to designing eontrol workstations is presented in Figure 1. The s
stages involved in this process may vary as a result of iterations, and this may have an imj
appfropriate tasks which need to'be undertaken at each stage.

equence of
pact on the

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=abded329b0015fe4f665e8a1710fbaf8

ISO 11064-4:2013(E)

Conditions

Design steps

System objectives

Situation analysis

Task analysis

Tasks to be accomplished at

Starting Point (see Clause 4)
List all tasks to be accomplished at the
control workstation
List all physical constraints that may influence the design i.e.
room shape, supporting ceiling columns, passageways etc.

possible operation modes

Y

Area of ¢perator’s responsibility

Suitable|products for

Pk A dda-aiaats e 4 PR, |
Determmme e mrormatromanacontror

functions required at control workstation.

!

Determine and specify the required

displays|and controls

#1 instruments and other materials at each
control workstation (displays, controls,
communication equipment, documents, ete.

!

Determine the expected work postures
»| (sitting, standing) and the anithropometric

User population
Duratiof of tasks

Dimensions of equipment

data of the expected user{population (ethnic,
male and/or female, disabled)

!

Design the workstation in plan and
elevation{ Besign for viewing first, then check

B for control activities. Check for unobstructed
viewzto all information sources (displays,
persons, windows, etc.) Consider space for
documents, telecom equipment.

Y

Verify and validate the layout and

Design specification

Maintairability (e.g. access

| dimensioning. Involve user participants in
checking designs such as through mock ups and

to wiring, space for parts re-
moval efc.)

B selecting the preferred option.
Check for maintainability requirements, i.e.
access from front or rear to exchange parts, etc.

!

Document the designs, constraints,

Record 3dopted
compromise

B alter-native considerations and
recommendations for future projects.

NOTE Each design stage in the process may result in a feedback loop to one of the earlier steps.

Figure 1 — Control workstation design steps

5 Factors determining control workstation design

This clause is mainly concerned with control workstations with one or more visual displays,

communication tools and space for administrative functions and documentation.

© ISO 2013 - All rights reserved
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5.1 General user considerations

5.1.1 General requirements

Workstations shall be designed to accommodate from the 5th to the 95th percentiles of dimensions
of the intended user population. When considering the user population, account shall be taken of
the demographic characteristics of the intended users, including gender, age, ethnic background and
disabilities.

Workstations shall be designed according to human capabilities, limitations and needs. Consequently,
the
wol
wol

o
king postures, visual and aural needs, reach envelopes and their collective influences
kstation layout and dimensions.

on control

5.1/2 User requirements

Thd
of t
usul

layoutand dimensioning of control workstations shall be governed by the anthropometric dlimensions
he user and any requirements for movement to accomplish his/her tasks. Anthropomettic data are
nlly given in terms of percentiles.

Gerleral anthropometric requirements are the following.

The percentile values referred to in this part of ISO 11064 shall be computed from| the set of

anthropometric data of the expected user population.

Control workstation dimensions shall accommodate’”at least a range from the 5th tp the 95th

percentile of the user population.

The following anthropometric data shall be-tised to primarily determine the control workstation

dimensions:
t.

)

— reach envelope: 5th percentile of the user population, e.g. reach to critical equipmen
— clearances: 95th percentileofithe user population, e.g. clearances under work surfages.

e shown in
a standing

Thd key anthropometric dimensions for consideration of a seated operator (in elevation) ar
Figlire 2. Figure 3 shows the anthropometric dimensions (in elevation) for consideration for
ope

soly
dim
cha

©IS

rator, and Figure 4 shows the dimensions in plan view for seated and standing operators.
tion selected shouldmot unnecessarily disadvantage members presenting extreme anth
ensions of the userpopulation. Design parameters proposed should be checked against t
Facteristics of the“user population.

Any design
rfopometric
he relevant

02013 - All rights reserved
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Anthropometric measurements Control workstation-dimensions
Symbol Description IS0 7250-1:2008 Symbol Description Calculation
subclause
a ye height, sitting 4.2.2 A Viewing distanced
s . - . C = d plus shoe heel height mjnus
b
b Ibow height, sitting 4.2.5 Cc Seat pan height range comfort factor
. - Horizontal clearance under¢| , _ .
c houlder height, sitting 4.2.4 E work@urface at knee height E=hminusg
ower leg length (pop- F =d plus e plus shoe heel height
d A g ength {pop 4.2.12 F ‘Work surface heightdi plus seat cushion thickness glus
iteal height) i
work surface thickness
fi - Vertical clearance under G =d plus e plus shoe heel hejght
€ high clearance 4.2.13 @ work surfacee 10 plus seat cushion thickness
f Top of thigh height 4.2.14 J S;;r;;est height (from seat J = b plus seat cushion thicknpss
uttock abdomen depth Horizontal clearance at foot |, _ . .
g itting 4,297, K levelg k K =jminus g plus k
h uttock knee length 4.4.7 vV Usable work surface depthh
j uttock popliteal length 4.4.6 w Seat pan depthi w=j
k oot length 4.3.7
o [rip reach 4.4.2
m houlder elbow\Jéength 4.2.6

S

A= S0 them O D 0 O &

Funfction of eyeshi€ight, sitting and task requirements and equipment.

Rarnjge — Sth.percentile to 95th
Usellargesth minus smallest g.
Fixg

percentile.

dlwork surface height — use largest d plus largest e. Adjustable work surface height — range of F calculated using (sm4
std and smal

=a) Eal ol el o)
TeSteérattrarge s anarargester

Fixed work surface height — use largest d added to largest e. Adjustable work surface height — range of G calculated using

Use largest j minus smallest g p

mallest d and smallest e) and (largest d and largest e).
Range — use 5th percentile b to 95th percentile b.

lus largest k.

V = derived from task and control equipment requirements.

Use smallest .

Maximum recommended work surface thickness 40 mm.
This calculation will give maximum values — see recommendation in 5.4.2 for leg and feet clearances.

Figure 2 — Illustration of key anthropometric and control workstation dimensions associated
with seated control workstation in elevation

© ISO 2013 - All rights reserved



https://standardsiso.com/api/?name=abded329b0015fe4f665e8a1710fbaf8

1SO 11064-4:2013(E)

For standing vertical panels (see Figure 3), controls should not be so low that the standing-tall user must
stoop to reach down to them.

Where no clothing allowances are specified in the anthropometric database, the dimensional effects of
footwear and clothing shall be considered.

The

effects of different postures shall be considered.

If it is impossible to cope with this range from the 5th percentile to the 95th with a fixed control
workstation, an adjustable workstation shall be considered.

It Ay be necessary to combine anthropometric data, though caution should be exercised wher]

Usulally, the native anthropometric data set is based on naked subjects. Some data séurce
include clothing allowance on certain dimensions. The implications of wearing personal
ipment should also be considered if a task analysis reveals that this is required.

eq

Thd
loca
ope

NOTI

changes in the vertical position of the eyes and their relative position relative to the front edge of the y

And
an €
is iy

Typlically, control workstations will be operated*by multiple users who might exhibit
hropometric features. Control workstation désign and layout should take account of th
I population.

ant
use

Adj
per

Adj

NOTI

rator (see Table 2).

1stable control workstations should bé\considered and accommodate at least a range fr
Centile to the 95th percentile of the determining body dimensions of the user population

Istment devices should be easy and safe to use from a seated position.

control workstation designers shall take account of the changes in eye.position, rel
tion of equipment and the view over the workstation, when different postures are ado

»nNa
’

E Changing between the four postures of “bent forward”, “erect”, “reclined” and “relaxeq

ther allowance concerns the so-called slump factor (a cortection made to measurements
rect posture), an attempt to simulate more natural and\relaxed postures. In some sources
cluded; in others, not. Therefore, data sources should'be checked carefully before being

E

Reliability is an impgrtant design feature when incorporating adjustability in workstations

doing this.

5, however,
protective

zlcive to the

ted by the

” results in
vorkstation,

taken from
this factor
hpplied.

h range of
is variable

pbm the 5th
(see 7.2).
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)

Kk

K

Anthropometric measurements

Controhworkstation dimensions

Symbol Description IS0 7250-1:2008 | Symbol Description Calculation
subclause
p ye height 4.1.3 A Viewing distancea
houlder height 414 0 Work surface heightb O =r plus shoe heel height
r Ibow height 4.1.5 P Work surface thickness¢
0 Lrip reach 4.4.2 Q Knee and footwelld
s Body depth, 4.1.10 %4 Usable work surface depthe
tanding
k Foot length 4.3.7 N Maximum reach distancef |N=o0 minuss
a Fuijction of eye height and task requirements and equipment.
b Fixpd work surface height'= use 0,5* (5th percentile r and 95th percentile r). Adjustable work surface height +—

Sth percenti
¢ Red

d All

e

<
1l

f Usd

erand 95th percentile-r.

shettest o and largest s.

ommended value'not greater than 40mm.

w 300mm,fox’Shod feet and knee flexion.

derived«freth task and control equipment requirements.

Figure 3 — Illustration of key anthropometric and control workstation dimensions associated

with standing control workstation in elevation
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Visual tasks

basic visual tasks are detection and identification (see Annex A).

1 General visual considerations

When arranging displays, the following factors and their interrelationships should be taken into account.

— dantnropometric data or the user population, and

— the postures (cf. Figure 3 and Table 2) of the users while accomplishing their[tasks (e.g.
The influence of work surface adjustability, i.e. chair height on the eye height; shall be ¢onsidered.
Refer to the appropriate anthropometric data set for input to the calculations.

Viewing distances should be chosen taking full account of

— the visual angle required to identify the characters on the screen, and

g

E See Annex A for guidance on determiningthe arrangement of control workstation display

urate identification of a character/depends on its legibility (its contrast, font style, colouy, size, etc.),
Vell as the viewing distance (see Annex A for further details).

viewing distance shall be-based on the following considerations concerning character height.

For VDUs (visual display units), the minimum height of monochrome Latin characters shpll subtend
15 min of angle™(in accordance with ISO 9355-2). Recommended Latin character heights are,

For a quickapproximation, the following calculation shall be used:

— maximum viewing distance (for rectangular view on the middle of a display area) = 215 x Latin

NOTE For a detailed calculation of the arrangement of displays, see Annex A.

— Character height is given by the height of capitals and numerals of the smallest font size in use

Viewing distance for identification of characters and symbols shall be > 500 mm, since large groups
of users (e.g. older users without spectacles) will have difficulty accommodating their eyes to

For minimizing eye strain, the viewing distance should be 700 mm or greater (see Bibliography [9]).
Larger viewing distances improve depth of focus.

a) Eye heights, which depend on
monitoring, interacting).
b)
— eye strain,
— the nearpoint of the eye,
— the task.
c) |The normal line-of-sight (see Table 2).
NOT
5.2)2 General visual recommendations
Acc
as
The
however, 18 tg"20'min of anglel).
character’s height
on the screen.
shorter distances.
1)

Taken from I1SO 9241-3:1992, Ergonomic requirements for office work with visual display terminals (VDTs) —

Part 3: Visual display requirements. Cancelled and replaced by References [15] to [19].

© IS0 2013 - All rights reserved 9
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NOTE Typically, control workstations need to accommodate writing areas, keyboards, phones and
communication equipment, etc. in front of the display. For this reason, larger viewing distances may be
required which would have an impact on, for example, font sizes, display formats.

Assuming a reclined seated position, the normal line-of-sight is straight forward in the horizontal plane
and approximately 15° below the horizontal in the vertical plane (see Table 1). This is the starting point
for the following requirements

— Displays (see ISO 11064-3) requiring frequent or critical monitoring (e.g. operator working screens)
shall be arranged in front of the operator in the primary display zone. The primary display zone,
when the line-of-sight direction is notimposed by external task requirements isinthe vertical plane
w1th1

contro] room (see ISO 11064-3).
5.3 Audjtory tasks

5.3.1 Genheral auditory considerations

Control wdrkstations may be equipped with a variety of sound-geferating devices. They may be ysed
in alerting operators to normal (e.g. feedback, phone) and abnermal events, providing feedback to
keyboard dperations, and conveying person-to-person messages. Unlike the visual systems that reqpire
direct lineg-of-sight to be effective, audible devices, e.g. speakers, bells and buzzers. can be mountegd in
a variety df locations and still be effective in conveying information to the operator (for guidanc¢ on
auditory alarms, see ISO 11064-5). The location of the devices is often governed by operating practices,
areas of refponsibility, shared or dedicated control workstation allocations, etc.

5.3.2 Geheral auditory requirements and recommendations
General aufitory requirements and recommendations include the following.

a) Soundtproducing devices (e.g. speakers) shall be located and mounted such that their functign is
not compromised.

b) Wherdalarmindicationsanbe provided by otherthanauditory means, silencing may be permissible.
Silencing should be possible from the normal working position of the operator.

c) It shal] be possiblé<o readily associate a particular audible signal with a unique workstatioh in
multiplle controlwiorkstation configurations.

d) Use of ppatiakseparation to aid identification when multiple auditory sources are present.

e) Theim|

-6)
5.4 Working postures

5.4.1 Posture considerations

An operator assumes several postures while accomplishing a task: seated, standing or alternating
between seated and standing positions. The design implications of these alternatives on general control
workstation arrangements are presented in Clause 7.

As ageneral principle, seated workstations are appropriate for lengthy periods of operation and standing
control workstations for occasional use. Sit/stand control workstations may provide an alternative
solution when the duration of the anticipated tasks is taken into account and a standing-only control

10 © IS0 2013 - All rights reserved
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workstation is not appropriate. The ergonomic requirements are determined by the nature of the task
and operator needs for postural change. As an overall principle, any solution should allow for postural
variation. See Table 1.

Table 1 — Ergonomic requirements for control workstations

Ergonomic requirements Type of control workstation
Posture Duration
Sit Continuous Seated workstation
Sit prrd-stand Matyseated-with-oceastonatstand—Sit/stand-workstation
ing

Sit ¢r stand Mixture of tasks of variable duration |Adjustable workstatipn

Stand Continuous Stand workstation
Als¢ considered are the postures associated with the seated operating condition. Wheh a seated

posture is adopted, this may include bent forward (monitoring at a high level of attention), ergct (typing,

ope
Table 2 shows the effect on the operator’s eye position as a consequenge)of varying postures
dimensions to be used shall be derived from the anthropometric data'of the intended user p
There are corresponding effects regarding reach envelopes, body clearances, etc.

5.4

General posture requirements and recommendations include the following.

a)

b)

rating controls), reclined (monitoring) and relaxed (monitoring) postures. See Table 2 and Figure 3.

2 Posture requirements and recommendations

line-of-sight for the varying postures.
The leg and feet clearances should accommodate a 120° knee bend and a 10° ankle ben

geometric effects of these joint extensions should be considered.

requirements, see ISO 9241-5.

Adequate forearm suppert’should be provided.

normally used 24~h-per day, 7 d per week.

when cleatances for legs and feet are considered.

© IS0 2013 - All rights reserved

the actual
opulation.

The design shall accommodate the different viewing distances and the inclination of the normal

d, and the

Operator chairs shall be height-adjustable. For details concerning control room operator chair

The quality of chairs used, and their durability, should take into account that operator| chairs are

The geometriceffects of joint extensions, resulting from the differing postures, need to be ponsidered
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Table 2 — Operations and postures

Normal line-of-

sight inclination Corresponding operations Remarks

Posture

A: Bent forward 20°+ 5° Monitoring at high level of atten- | — shoulder joint

tion above edge of console
Operation of controls — applicable for
short periods of time
— max. handreach

determined by 5Sth perden-
tile

—

H

BjErect 30°+5° Typing — handreach of the
Handwriting 5th percentile up to 50 fm
from edge of console
Operation of controls .
— eyes just above

edge of console

<G

C: Reclined 15°+ 5° Monitoring — eyes up to 18 cin
(95th percentile) away
from edge of console

D: Relaxed 15°+ 52 Long-term monitoring — eyes up to 35 cin
Talking to others (95th percentile) away

/-\. from edge of console

6 Controfworkstatiomlayout

Control workstation layout shall take account of the tasks to be carried out at the workstation. In addition
to the task analysis, design considerations such as user population, working postures and equipment to
be housed will dictate the physical shape and dimensions of the workstation.

It is recommended that the design be planned such that it can accommodate future changes and
additional equipment.

12 © IS0 2013 - All rights reserved
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6.1 General layout considerations

6.1.1 Displays

The arrangement of particular task areas and equipment should consider both the horizontal (plan view)
and vertical (elevation view) planes. The resulting work space bounded by these horizontal and vertical
planes should be located central to the position of the operator. In practice, the operator shall not be
required to fixate in one location. The overall design should accommodate the operator’s visual, tactile
and aural needs in relation to the display, control and communication tasks, as well as consideration for

operator’s physical postures (sitting, standing, etc.).

Em
infd
as 4
asp
sec

bhasis should be placed on centrally locating those visual displays and indicators that présg
larms, overviews and interactive control displays. The method given in Annex-A cove

ndary information accessible in a convenient way.

Viey
tho
ope
fred

ving angles should be assessed at various vertical and horizontal planes to verify comp
be recommended in relation to the operator’s working position and postures (see Ani
rator should preferably look directly at the centre of the primary information and tq
uently used ancillary equipment, i.e. pushbutton/switch arrays,‘security systems, etc.

If th
etc.

e operator is temporarily ata secondary location [i.e. discussion, desk (administrative tas]
, he/she should be able to look back at primary displays:

Corntrol workstations equipped with multiple displays,‘i.e! typical table top or console mou

(CR[Ts, Flat Panel LCDs) and the like, require special attention regarding placement and layout.

Thg maximum number of displays which can-he used at a single control workstation
confideration which shall be based on a task analysis. It is generally considered that, from z
operator’s working position, and with curgent technology, not more than four displays (up
diagonal) can be satisfactorily monitored and operated. Where monitoring of the general

congerned, it may be possible for an.additional number of monitors to be viewed, though
be likely to involve the operator maving away from the front edge of the control console. W
is a|jneed to monitor and operate more than four displays, a secondary work position may
proyided alongside the main-position. This will ensure acceptable viewing angles relative
confrolling devices such askeyboards, mice and trackballs. Where the operator has no fixg
morte displays may be placed in a row and acceptable legibility will still be ensured. The cr
anallysis described abave may suggest employing a curved or segmented design.

A fu
be d

1l range of operational scenarios, e.g. start-up, shut-down, disturbances, outage operation,
onsidered when determining the quantity and arrangement of the displays and associatg

The
suc
sus

selectiomof display types and quantities has an impact on the control workstation layout

Ceptibility are factors to consider when selecting display technology for a control workst

ntprimary

rmation, the most frequently used displays or those associated with high-priority iftfornpation such

s all these

ects in combination. Care should be given to avoid distractions, while at the'Same tijne making

iance with
ex A). The
wards the

ks), printer,

nted VDUs

is a major
dedicated
to 25 inch
bituation is
this would
here there
need to be
to shared
d location,
Dss-section

btc., should
d controls.

Attributes

h as Size, weight, heat dissipation and electromagnetic interference/radio frequency interference

htion.

The use of wall-mounted displays and their associated visual requirements are covered in ISO 11064-3.In
general, any large wall-mounted or projected display may be used for primary or secondary information
and its design and specification should take account of the information presented on associated control
workstations as well as any constraints created by the vertical dimensions of these workstations.

6.1.2 Controls

Avariety of technologies may be incorporated into the control workstation’s design to enable an operator
to exercise control over the displayed data, input of data and text, or the manipulation of control states,
modes, etc. Commonly implemented technologies include fixed and variable function keyboards, touch-
screens, mouse, trackballs, voice-actuated controls, light pens and conventional controls. Depending on
the specific task requirements and frequency of use, one or more input techniques may be more suitable

© IS0 2013 - All rights reserved 13
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than others. Requirements and guidance on the selection and application of various input technologies
can be found in ISO 11064-5.

6.2 Layoutrequirements

Plan layout considerations are similar for both seated and standing operators. The key anthropometric
and control workstation dimensions are presented in Figure 4. The greater mobility offered from a
standing posture may allow for the more remote positioning of secondary displays and controls on a
standing only workstation.

M M

\{

Anthropometric measurements Control wotkstation dimensions
Symbol | |[Description I1SO 7250-1:2008 Symbol Description Calculation
subclause ref.

| Shoulder 4.2.8 L Minim@m control workstation |L =1plus twice m plus|
beadth (biac- widthe comfort factord
rpmial)

n Hip breadth, 4.2.11 M Width clearanceb M = n plus comfort or
sltting determined by chair

dimensions
0,9 See Figure 2 N Maximum reach distancec N=o0minusg

b
c

d

arule of thumb, minimum sepandtions between operators of less than 0,5 m are not recommended.

Usqlargest[and largest m.
Usq whichever is the greater.
Usdg shortest o and largest g.

Th¢ minimum separation betWeen operators in relation to comfort will depend on social and cultural factors. As

6.2.1 Displays

Figure 4 — Illustration of key anthropometric dimensions associated with control
workstation in plan

Display characteristics, including contrast, flicker, jitter, character-font and -size, all contribute to
legibility. Apart from legibility, viewing conditions like viewing distance and ambient lighting (see
Figure A.1) determine the operator’s perception of information. For a first assessment, see 5.2.1. There
are several principles for locating displays on control workstations, as follows.

14

Table-top displays — it should be possible to tilt and swivel the display screen.

Built-in displays, which have fixed orientations. When carefully designed in terms of anthropometric
data and viewing conditions (see Annex A), this solution may be acceptable.

The arrangement of the displays should consider operator tasks which may require access while
sitting, standing or both.

© ISO 2013 - All rights reserved
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Preferably, the user should be able to adjust the control workstation easily to ensure a good
working posture.

In the case of a non-adjustable working height, special attention should be given to the vertical
position of the displays. Important factors are eye height, viewing distance, field of vision, cone of
fixations and normal line-of-sight. For the combined impact of all these factors, see Annex A.

Annex A should be used as an approach to determine the position of single and multiple display screens.

In order to match the normal line-of-sight (see Table 2) when large display screens are employed, it may
be necessary to place the screen at a lower level than the work surface.

6.2
The

a)

b)

d)

f)

2 Controls

following are principles for locating controls on control workstations.

Keyboards should preferably be located in the centre of the operator’s usualhwork spacg
be in front of a single display or centred between two displays, as determired by the tas
information allocation, etc.

If movable keyboards are used, sufficient space should be providedto.allow swivelling of th
around a vertical axis 30° in a clockwise or anticlockwise direction from normal (60° tot

Other keyboard requirements shall comply with ISO 9241410, including

a keyboard slope of between 0° and 15°,

ahome row height recommended to be no gredter than 30mm and required not to exg
and

centre line spacing between keys of 19mm + 1mm.

These requirements relate to full-size‘keyboards. Where special-purpose keyboards ar
the recommendations for full sizedkeyboards should be followed where practical.

There shall be a minimum space-of 150 mm depth and the width of the keyboard shall b
for supporting the operator’s\forearms and wrists in front of the keyboard.

The control workstation design shall be “ambidextrous” in relation to the placement of g
devices such as a mougse or trackball. There shall be adequate space and cabling facilit
such devices to thedeft or right of the user.

Similar ambjdextrous requirements shall be considered for mouse-only control workstati
Other requirements include the following.

. This may
k analysis,

e keyboard
).

eed 35mm,

e required,

e available

ne-handed
es to place

pn designs.
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1) Aspate shall be available for placement of a 200 x 240 mm mouse mat. The space shgll allow for
swivelling of the mouse mat around a vertical axis 30° in a clockwise or anticlockwige direction
from normal (60° total).

2) A minimum space of 150 mm depth and the width of the mouse mat shall be available for

supporting the operator’s forearms and wrists in front of the mouse mat.

Where controls can be moved to suit left or right-handed operation, these controls
adaptable to right or left-hand use, respectively.

EXAMPLE
traditional “right click” functions and the other buttons the lesser functions.

should be

Buttons are reconfigured on the mouse/trackball so that the index finger performs the

As a practical matter, most leftthanded users become quite adept at using right-handed
mouse/trackballs. In fact, they are often at an advantage in that they are able to use the mouse and
still write with their preferred hand if their task involves both computer input and checking off or
writing on paper copy.

15
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A far more serious concern is thatleft-handed users are apt to forget to change their mouse/trackball
configuration back and the next right-handed user may have problems using the input device.

g) Space for trackball operation shall be provided and comply with the same requirements as for a
mouse regarding forearm support and arcs of rotation.

h) The use of shared devices, i.e. one keyboard, mouse, etc. for multiple display devices, is preferred
over dedicated keyboards for each display device. Ideally, the system software should self-select the
controlled display as the pointing symbol (cursor) is moved from one display to the other. In some
instances, it may be advisable, for safety reasons, to have a dedicated control for each display. In this
case, these controls shall be unambiguously related to their associated displays.

i) Input fevices shall not compete for work surface space with other items such as telephapes,
operatiing manuals and log books. These items should have their own space as dictated\by their
physicpl size, frequency of use, emergency priorities, etc. Other considerations include

— passible need for task lighting for printed materials,
— sujtable placement of devices within the anticipated reach envelopes, and
— podssible shielding of any light-generating devices to prevent glare or@nnoying distractions

j)  Frequgntlyused controls should be within reach ofthe operator workingin an erect work posturepnd
from the expected work locations at the console (see Figure 3). For€ngineering purposes, it sufffices
to use ps an approximation the 5th percentile armreach minus&0'mm (grasping compensation).

k) Frequently used controls shall not be positioned above the.5th percentile shoulder height of|the
user pppulation.

1) Input gevices (controls, keyboard, mouse, telephone) should preferably be freely moveable ¢ver
the wqrk surface in front of the displays (ISO 9241-3). They may be built-in if there are spdcial
requirpments (e.g. vibration, earthquake conditions).

m) The hgight of keyboards, mice, trackballs-and other input devices should be approximately aft or
below fhe elbow height (see ISO 7250) of the seated operator.

n) In posjiitioning emergency controlsithe time allowed for between alarm and activation by|the
operator shall be taken into account.

o) Emergency controls shall beprotected against accidental activation.

6.2.3 Other workstationtasks

A console may have to-accommodate task zones for administration, documentation, communication,
training on-the-job%and/or supervisory tasks. Appropriate consideration should be given to both left-
and right-Handed users.

Usually, seyéral other types of task zones on workstations are located in a control centre; these may give
rise to requirements including space for the Iayout of drawings, short meetings and coffee breaks.

Should permit handling be required, the precise needs should be established by a task analysis. Where a
counterisrequired, its height shall be based on the elbow height of a standing, small operator (5th percentile).

6.2.4 General
Other general requirements and recommendations are as follows.

— Thelayout of a control workstation shall take into account: access requirements (for maintenance) and
cable management. In the case of table-top VDUs, input devices and communication equipment access
for maintenance (or instrument exchange) shall always be straightforward. In the case of built-in
equipment, easily removable access panels, or free space around the devices, etc. should be considered.

16 © IS0 2013 - All rights reserved
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— The requirements for future change, e.g. spare space for additional equipment, modified working
practices and task allocations, should be considered.

— Safety and stability of the control workstation (such as the risk of structural failure or excessive
heat conductivity of work surfaces) shall be taken into account in accordance with ISO 9241-5.

7 Control workstation dimensions

7.1 Dimension considerations

Theg aim of this clause is to give guidance on the dimensioning of control workstationsoEmphasis is
on dlesigns for seated operators. Many of the same principles, i.e. reach envelopes, viewing [angles and
disfances, etc., apply to all the options of seated only, sit/stand and standing control workstgtions. This
clayse does not aim to describe all possible solutions in full detail.

7.2| Seated control workstations
Forf control workstation for seated postures, the dimensions shown in Figure 2 are significanf, including

— |vertical, horizontal, and lateral clearance of legs, knees and feet'under the work surface, which shall
be sufficient for the user with 95th percentile leg length,

— |work surface at or slightly below elbow height,
— |support for the buttocks and legs and support for thélower back,

— |controls within optimum or maximum reach ‘€nvelopes depending on frequency, pridrity of use
(outcome of the task analysis),

— |characters on instruments or displays that shall subtend the required minimum visual gngle to the
seated control room operator,

— |height of the seat pan (a footrest-hiay be necessary in some circumstances),
— |a seat height that shall be adjustable.

If the user population is highly variable in size, an adjustable work surface should be consjidered, e.g.
poplulation of males and females together with a mix of users from different countries (see 5{2).

Adjpistable furniture-can offer the operator options for posture change during the work shiff.

NOTE1 Whereheight-adjustable workstations are used, the appropriate positioning of other equipment has to
be cpnsidered.inrelation to the range of adjustment.

NOTE 2 . An‘adjustable footrest shall be available for the smaller users (down to 5th percentile popliteal height).
Foofrest dimensions should be as follows:

— T S uTface (A5 0 350 M (widthr < depth);

— minimum height at front side 50 mm, height adjustable to at least 110 mm;

— minimum slope 5° and adjustable to at least 15°.

As many users as possible should be able to rest their feet on the ground (i.e. not be hindered by a small
foot rest); the implication of this recommendation is that the thickness of the table surface is minimized,
40 mm being a maximum.

NOTE3 By minimizing the table surface thickness, giving sufficient leg clearance for tall users, as many as

possible of the user population will be able to use the table surface comfortably (i.e. with their elbows on or just
above the surface).

© IS0 2013 - All rights reserved 17
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7.3 Standing control workstations

For the overall dimensions of a standing workstation, the ergonomic considerations applied for seated
workstations largely apply. In addition:

18

work-top surfaces shall not be higher than the 5th percentile elbow height of the user population;

for these workstations where 5th percentile elbow height is used it is assumed that this is for
intermittent use, but where standing control workstations are to be used for extended periods of
time, then adjustability should be provided;

where
should

where
accou

adequ

T view over tire top s Tequired; the maximmumnr verticat dimrensiom of the conmtrotworksta
not exceed the 5th percentile standing eye-height of the user population;

items need to be passed across the workstation, the horizontal dimensions, should t
t of the 5th percentile arm reach of the user population;

ite clearance should be allowed for the feet when standing at the workstation.

Fion

ake
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Annex A
(informative)

Arranging displays and control workstations

Thegpurpose of Annex A is to present examples of the use of a scientifically provenl2] toolHor d
arrangements of visual displays (monitors) at workstations.

Additional terms and definitions applicable to Annex A are given in Table A.1.

Table A.1 — Additional terminology

ptermining

Term

Definition

So

lirce

space of identification

space containing all positions relative ta-a‘display (a
screen or a panel) from which each chdaracter on this
display can be reliably identified,i:¢.is seen under the
smallest visual angle for identification, regardless of the
viewing direction

See Table A.2.

ISO 110

p4-4:2004

detection

perceptual process by-which a person becomes aware
of the mere presence.of a signal (stimulus)

See Table A.3.

ISO 110

b4-4:2004

identification

cognitive process by which a perceived form (symbol,
letter etc() or colour matches one already known by, or
simultaheously presented to, the observer

Identification of characters or colours becomes easier
if context information exists, e.g. if the character to be
identified is part of a word or if (a) reference colour(s)
exists, to be compared with the one to be identified.
When reading figures from digital displays or tag num-
bers, no context exists in relation to a single character.
Identification’s relationship with detection is further
clarified in Table A.2.

ISO 110

h4-4:2004

© IS0 2013 - All rights reserved

19


https://standardsiso.com/api/?name=abded329b0015fe4f665e8a1710fbaf8

ISO 11064-4:2013(E)

Table A.1 (continued)

Term

Definition

Source

visual angle

angle subtended at the eye by the viewed object, e.g. a
character or symbol

See Figure A.1.

The visual angle is a measure to determine identifica-
tion from a geometric point of view, regardless of the
viewing distance (see Figure A.2).

[SO 11064-4:2004

According to ISO 9355-2, the character height shall be
atleast 15 min of angle. (The value is 16 min of angle in
ISO 9241-3:1992))

posture

overall position of the body, or bodily parts, in relation
to each other with respect to the workplace and its
components

To accomplish a specific task (e.g. handwriting), per-
sons take an appropriate posture unconsciously.[1¢]

In control centres, the following postures have te'be
taken into account:

a) seated postures (see Table 2): 1) bent/forward,
2) upright, 3) reclined, 4) relaxed;

b) standing.

Identification of each character has to be ensured from
the seated postures 1) to 3) while 4) or standing is dedi-
cated to monitoring. In thelatter case, visual require-
ments are less demandifg (just for “detection”).

For this reason, the following concentrates on both pos-
tures 1) and 4) (See*also Table 2), which are worst case
for identification.

For a givefi' person, each posture corresponds to a dis-
tinct

— c.pesition of the eyes (in the vertical as well as in the
horizZontal plane),

~ inclination of the normal line-of-sight,

— handreach envelope.

1S0.9241-5:1998

Table A.2 — Factors determining dimension of space of identification

Factor

Space orraentirication

increases

decreases

Visual angle

the smaller the angle

the larger the angle

Displayed characters

the larger the characters

the smaller the characters

Curvature of display surface

if concave

if convex

Display dimension

the smaller the display format

the larger the display format

20
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Table A.3 — Interrelationship among basic cognitive terms (read each “Process” line as a
complete sentence)

Processa
Term
Mode Quality | Object | Location
Detection Simultaneously becoming aware of a stimuli in the visual field.
Identification |Subsequently sweeping the line-of-sight from one cluster to another  within the cone of fixation.

A cluster may be 4 to 6 letters (characters).

a Read each line as a continuous sentence.

A.7 Starting point
Theproper arrangement of singular or multiple displays at control workstations depends on sevéral factors:
a) |eye height of the users as influenced by

1) postures (that vary) when accomplishing their jobs at the workstation,
2) body dimensions of the user population;

b) |visualextentofthe displayed charactersin either direction (notrestricted to the orthogonal direction);
c) |frequency of visual scanning, the line-of-sight sweeps fram one display to another;
d) |[dimensions of the displays.

Thefollowingfactorsare majordeterminantsin the ergohomicarrangementofequipmenton the wiorkstation:
— |viewing distance;

— |display dimensions;

— |angulation in terms of tilt and/er swivel;

— |display position relative to leight and depth of the console;
— |hand-reach envelope.

To qupport the designerinfitting all these aspects together properly, the concept of space of identification
has|proven useful.[l-THe concept is also applicable for reviewing the arrangement and dinmpensions of
confrol workstations: See Table A.1.

A.3 Applieation of space of identification

The same procedure has to be applied separately for the horizontal and for the vertical plarfe. Only the
pro cedure for the vertical planp is given here

The scale of 1:10 is recommended for drawing the templates (easy to calculate, drawing fits on paper format).

A.3.1 Procedure for a single monitor

Step 1: Make a template (elevation drawing) of the working plane of the console (height above the floor
and surface depth) applying the selected scale (see Figure A.3).

Step 2: Add the eye-points of the 5th and of the 95th percentile for both bent forward and reclined
postures of the user population (see Figure A.3).

NOTE1 Theposturesunconsciously taken by the users during accomplishing a distinctjob are shown in Table 2.
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NOTE 2  Itissufficient, to consider the extreme postures (i.e. “bent forward” and “reclined”). The corresponding
dimensions (for a particular user population) are given in Table 2.

If males and females establish the user population, apply the eye-points of the 5th percentile from the
females, but of the 95th from the males.

Step 3: Construct the side-view drawing of the space of identification as follows (see Figure A.4).

a) Choose the maximum viewing distance Dpax. If identification of characters and/or symbols
(excluding video viewing) is the task required to be undertaken, the recommended viewing distance
is 70 to 80 cm.[9]

b) Calculate the required minimum character height on the display:

G .
h — D min
Max 3439

(see Figure A.1).

c) Draw the side view of the screen (or panel) applying the chosen scale.
d) Draw g circle (diameter Dpyax) touching the topmost visible position.
e) Draw 4 circle (diameter Dyax) touching the lowest visible position.

f) The overlap of both circles is the resulting side view of the “spacéof identification”. Its area is limjted
by thenearpoint. To consider this:

1) drpw aline parallel to the display surface equal to the"distance of the nearpoint = 50 cm;
2) add the middle axis of the screen (or panel) asan orthogonal line.
Step 4: Copy the composite drawing developed in step 3 onto foils (overheads, transparencies, etc.)

NOTE 3  The process has been presented around the use of foils, though computer-based alternatives|can
equally wel] be applied.

Step 5: Overlay the drawing of the console (Figure A.3) with the foil(s) (Figure A.4) to achieve Figure|A.5,
which is dgrived by the following.

— Shift apd tilt the overlay unfilall eye-points appear within the space of identification.

— Check|if the inclination-¢f the middle axis corresponds to the normal line-of-sight (see values in
Table %) for the display! Benefits: Promotes relaxed viewing, characters appear largest.

— Check|fthe complete height of the visible display is located within the cone of fixations. Benefit: [The
line-offsight ean*sweep to all positions on the display without head movement. This is particulprly
advanfageous'if the task requires keeping the eyes on display for some time.

Step 6: Fortet-sereen controle (Loht nan tanch coranand) cuimariyanacao hand woach anuvalanac
. -6 H-eohRtrorSHgntpeteden—S5ereens o p e P e Seaha-Fedeenveropes:

NOTE4  Theviewing distance chosen in the example is far greater than can be applied with on-screen controls.

Step 7: Apply steps 1 to 6 to the horizontal plane.

A.3.2 Procedure for multiple monitors

Control workstations found in control centres consist of multiple monitors. The various displays
simultaneously present different data and informational views to one operator. Consequently, the user
frequently has to change his view from one display (screen) to another.
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The arrangement of the various displays can be optimized in order to facilitate visual accommodation,
symbol identification and overall effectiveness by applying the space of identification principle as used
in the single monitor case. In the multiple-screen situation, the monitors should be arranged as follows.

— Adjacent screens should be close together. This is for “motion economy” and minimizes space

requirements.

— The viewing distance(s) to any of the frequently viewed displays should be as equal as possible.

The line-of-sight should be orthogonal to each display.

Th
con,

If, o
tos

A3

To fi
in H

Ste

A3

Kiderations are made in the vertical and in the horizontal plane.

wivel the monitors.

2.1 Stacked screens

igure A.6 is based on two screens):

Step 7a:
1) use the elevation (side) view of the console (Figure A.3) as a base;

become stacked;

(see Figure A.6).
Check that

— the displays are located-as low as possible,
— the viewing distances to the displays are similar, or

— the upper display(s) provide information which does not require long-term ob
(e.g. overyiews).

Step 8a:Apply steps 1 to 7 to the horizontal plane.

2.2, \Side-by-side screens

. P AR a1 Loxi +h f—dentificat Again, the
qP}Jl UlJl Idll dIl allsclllcllt 1o Caoll_y IUuUIiu U)’ CllJlJl_y llls C1IC DPQ\,C Ul ITUcClIitIiricdtivll. g )

ccasionally, more than one operator has to work at such a control workstation, it should pe possible

ind out the proper height, distance and tilt-angles of stacked screens, proceed as follows (the example

bs 1 to 6: Complete steps 1 to 6 as outlined for a single monitor, then carry out th¢ following
addjitional steps.

2) overlay two foils (output of step 4) in a manner such that both elevation-(side-) viewgd displays

3) shiftand tiltthe foils until the eye-points appear within the overlapping “spaces of identification”

servations

Ste

he 1l ta 7 Annluctanc 1 +a 7 a¢c outlinad fortha cinala maonitaor fortha +an viaus
POt/ PPry-Ste PS5 obtRearo—+ie-Shgre- HeoRtto o+ e o pYHewWs

Step 7b: Proceed with the top view corresponding to the procedure applied for the side view

(see step 7a).

As an example, Figure A.7 illustrates the result for the arrangement of three frequently viewed screens
at a control workstation.
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23


https://standardsiso.com/api/?name=abded329b0015fe4f665e8a1710fbaf8

ISO 11064-4:2013(E)

___  —  Ja <
D
Subject Viewing conditions Object

Visual acuity up to 50 % below |Illumination level beyond opti- |Reduced contrast, blurred characters, non-homoge-
normal value mum, glare nous character and/or underground luminance, char-
acter height lower than those of capital letters

Adaptation gurTemntty Tot
optimal

The minimufm visual angle of 15 min is not valid for

— coloured characters, or

— vibratiops of object and/or subject (e.g. in transportation).

Key
D  viewing distance at orthogonal view

h  charactpr height

o visual angle

NOTE Forl|eyes of normal acuity, for optimal viewing conditions and best display quality, a visual angle of a
few minuteq would be sufficient, even for characters like E or B. These Latificharacters demand highest visual
resolution djue to their utmost details in vertical section. The same is trug.for M and W in horizontal section.
According t¢ ISO 9355-2 for achromatic characters, the minimum valuéof the visual angle shall be 15 min. This
value takes account of the fact that, in reality, the following features.ave typically less than optimum.

Fjgure A.1 — Features determining the defihition of the minimum visual angle

Key
nearpoint
maximum viewing distance at orthogonal view

N

D

h character height
10 angle of view

o

visual angle
Omin Minimum visual angle (on the circle)

Figure A.2 — Interrelationship between viewing distance, visual angle and angle of view
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The visual angle is the most relevant geometric dimension to be verified, if character height is sufficient
to ensure identification.

At a constant visual angle, the maximum viewing distance is obtained from orthogonal view on the
character. In practice, characters seldom are seen orthogonally. At a constant visual angle, the viewing
distance decreases with an increase of the angle of view. The positions from which the character is
seen at a constant visual angle are along a circle-line touching the character. Its diameter is equal to the
orthogonal viewing distance D.

If the minimum visual angle is applied, the circle captures all positions from where the character can be
seen under a visual angle that extends the required minimum.

A r¢stricted area of possible eye-points within the circle comes from the characteristics.ofthe human
eye| It is capable of accommodating only to distances further than the nearpoint. IfisJrecommended
to qpply the nearpoint of persons 45 years old (approximately 50 cm). Reason: Mast.older pisers wear
corfective spectacles.
Dimensions in centimetres/Recommenddd scale 1:10
1
18 9 -
2
3 4
80
15 5 - 7
60
5
N
Ln-
(=2
h S S|
6
N
7
Ke
1 edge of the console 5  console surface
2 edge positions at seated postures 3and4 6  floor
3 posture “reclined” A eye-point of the 95th percentile dimensions (see Table 2)
4 posture “bent forward” <+ eye-point of the 5th percentile (see Table 2)

Figure A.3 — Template (example) — Console with eye-points — Elevation view
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Recommended scale 1:10

N
O-minzlsi/” —— ~\
v N
; . ~_ \
e/ /// 7N
/4 - N\
| =

\ ! / / - .
. /
=/15'\\ e

Omin

1 flat pgnel display 20 inch diagonal

E space|of identification

Hyis visiblg height = 32,4 cm

H heighf of housing = 44 cm

h charafter height = 0,5 cm

N nearpoint = 50 cm

omin Minirhum visual angle (on the circles)}= 15 minutes of arc

Figure A.4 — Template (example) — Space of identification — Elevation view, true of scal¢
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Dimensions in centimetres/Recommended scale 1:10

O'minzlsl

A

7
3
m- (=)
a S 15 |5 s| @ 60
80
6
AN
7
Key]
1 edge of the console Hyis visible height = 32,4 cm
2 eye-points at seated postures 3and 4~ H  height of housing = 44 cm
3 eye-points at posture “reclined® h character height = 0,5 cm
4 eye-points at posture “bentforward” Omin Minimum visual angle = 15 minutes
5 ¢onsole surface n inclination corresponds to those of the “normal line{of-sight”
6 floor A eye-point of the 95th percentile dimensions (see Taljle 2)
7 {lat panel display 20“inch diagonal + eye-point of the 5th percentile (see Table 2)
Figure A.5 — Template (example) — Applied space of identification — Elevation yview
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Dimensions in centimetres

3 .
/{ . RSS 10
. '\\s :- 77 :200
4 Ly~
N\ )
\\\\N\-"’—” /,- %D S
\ 5 9 YD
N
| )
m—
(=]
S S 15 |5 gl @ 7
6
N

Key

1 edge of the console 6 floor

2 eye-poi:[ts at posture “standing” 7 flat panel 20 inch diagonal

3 eye-points at posture “reclined- 8 flat panel display 20 inch to be occasionally viewed (e|g.
overview display)

4 eye-points at posture “bent forward” 9 optimal cones of fixations (i.e. allows fixation of any
position just by eye movement, no head movement
required)

5 consolefsurface 10  head movement required when changing the view from
the lower screen to the upper (or vice versa)

D viewing|distance, identical for both screens H height of housing = 44 cm

(i.e. no accommodation required)
Hyjsvisible height = 32,4 cm h character height = 0,5 cm

n inclination (the inclination of lower screen  opj, minimum visual angle = 15 min
corresponds to those of the “normal line-of-
sight”)

A\ eye-point of the 95th percentile dimensions <+ eye-point of the 5th percentile (see Table 2)
(see Table 2)

NOTE For viewing the upper screen, the head has to be raised slightly. In order to avoid continuous contraction
of the neck muscles, viewing of this screen should be required only occasionally.

Figure A.6 — Example applying space of identification to design stacking of screens
appropriately
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Dimensions in centimetres/Recommended scale 1:10
300 14 300

ins

Key]

1 [pdge of the console E. common space of identification to all thre¢ screens
2 pye positions at seated posture “reclined” Wyis visible width = 40,2 cm

3 Eye positions at seated posture “bent forward” W width of housing = 50 cm

4 flat panel displays 20 inch diagonal h  character height = 0,5 cm

A Eye-point of the 95th percentile'dimensions (see D  identical viewing distance to all three screens
[able 2) (i.e. no accommodation required)

+ Eye-point of the 5th percentile (see Table 2)

NOTE The common space-of identification to all three screens gets largest by swivelling them approxiimately 30°.
In dping so, a very constant viewing distance is obtained and also orthogonal view to the centre of eacl} screen.

v w|

igure A.7 s==Example (plan view) for applying space of identification to arrange scfeens in
horizontal plane
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