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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
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Introduction

As the technology being applied to earth-moving machinery (EMM) has changed, th
information presented to the operator has increased.

11:2023(E)

e amount of

An aspect of EMM that has seen a significant growth is operator assist features. Some of these features

are used specifically for work efficiency, (e.g. return-to-dig depth, bucket levelling), whi

le others are

used for safety, (e.g. collision warning and avoidance). If the operator assist feature has different

operational states, (e.g. on/off, stand-by, inactive) this information is also presented to the

operator.

Another change that is becoming more prevalent is the availability of electric-powered EMM. With

these|machines, the information that an operator utilizes for management of the energy
EMM fis different than what was needed with an internal combustion engine.

The ¢nergy sources available to EMM are growing to include battery powen, hybrid,
ISO €011:2003 contained internal combustion engine parameters. Machines that do n
intermal combustion engine as an energy source no longer have many of the-items expi
previpus edition of this document. Machines with an electric energy sdurce would not
coolapt temperature and engine oil pressure. Some electric machineZindications are

interpal combustion engine machines, for example, battery state of charge is analogous to

This flocument provides a process for classification of informatien to be displayed and
requifements associated with those classifications along with‘general requirements for vis
the rgquirements of what information to be provided could bethandled by other standards z
this document for guidance on how to present the information.

This flocument does not prescribe what information-is to be provided to address risk 1
safety requirements (see ISO 12100), rather it provides a framework for how this in
presented to the machine operator.

This
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ocument does not address the complexity of human factors for the perception
ation; there are informative refereénces in this document to assist the user with this
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INTERNATIONAL STANDARD ISO 6011:2023(E)

Earth-moving machinery — Visual display of machine
operation

1 Scope

This document prov1des requlrements and pr1nc1p1es for locatlon and Vlslblllty, information
classifi C al displays of direct-cqg oving machinery
(EM ) as deflned in ISO 6165 for the operator in the 1ntended operatlng posmon as reéégmmended by

The prrinciples of this document can be applied to remote-control earth-moving machinery.

2 Normative references

The fpllowing documents are referred to in the text in such a way-that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document)(including any amendménts) applies.

ISO 6405-1, Earth-moving machinery — Symbols for operator controls and other displays — Part 1:
Commnon symbols

ISO 6405-2, Earth-moving machinery — Symbols for-operator controls and other displays — Part 2:
Symbgls for specific machines, equipment and accessories

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology.databases for use in standardization at the following addresses:

et

$0 Online browsing platform: available at https://www.iso.org/obp

]

EC Electropedia: available at https://www.electropedia.org/

3.1
visudl display
devicg that pravides information to the operator, by means of an indicator (3.2) or a tell-talg (3.3), thatis
relevant to the'status of specific machine operational functions and characteristics

EXAMIPLE 1  Analogue gauge or hour meter (indicator).

EXAMPLE 2  Multifunction electronic display or digital gauge cluster (indicator or tell-tale or both).
EXAMPLE 3  Labelled light, lighted symbol, or icon (tell-tale).

Note 1 to entry: A multifunction electronic display screen may be part of a visibility aid (VA) system as described
in ISO 16001.

Note 2 to entry: Machine operational functions can have an identifiable active state initiated by operator, for
example, cruise control, creep mode, auxiliary hydraulic flow.

3.2
indicator
device that shows the magnitude of the physical characteristics that the instrument is designed to sense

EXAMPLE Speedometer, oil pressure gauge, fuel level gauge.

©1S0 2023 - All rights reserved 1
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3.3
tell-tale

optical signal that indicates a machine operational function’s activation or deactivation, correct or
incorrect function, or failure to function

EXAMPLE

Cruise control active, low oil pressure, low fuel.

4 Visual displays

4.1 Location and visibility
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[ys in night time or low-light operating environments.

onsideration the sectors of vision outlined in Annex A, the visual display shall be'lg
visible and recognizable to an operator in the intended operating position as recomm
facturer.

D 16001:2017, 4.3 provides requirements for location of VA monitor.
e 1SO 4040, or a similar technical document for guidance.
b [SO 6682, or a similar technical document for guidance, for visual displays that operators td

from, the visual display shall be minimized.

rect light are sunlight during the day or site work lights during the night.

pund colour, display brightness, or other means may be used to reduce glare created |

hation classification
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h stage. Machine type, systems installed and intended use shall be considered
the information to be displayed.

to be displayed, other than information required by a regulation or standard, sh

steps below(see Figure 1), or identified as prescribed in other standards or regulatj

he whether an existing regulation or standard has requirements for informati
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Determine whether the information to be displayed is utilized for performance or efficiency of the

Application examples using the classification process, including examples for each classification
category, are shown in Annex B.
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4.2.2

Class

regulation or lass A
standard ) ( Class ) Class B
Figure 1 — Information classification process

Class A information

A is information necessary for operation of the machine and)shall be continuously av

operdtor. Displaying Class A information shall require no action by the operator.

4.2.3

Class
perfo
Displ

4.2.4

Class
requi

Class B information

B is information not required for operatien of the machine but necessary fo
fmance or efficiency of the machine. ClassyB information shall be available to f{
ying Class B information may require action by the operator (e.g. pressing button, tap

Class C information

C is other information that may be available to the operator. Displaying Class C info
Fe action by the operator (esg.\pressing button, tapping screen).

5 (haracteristics

5.1

The V|

General

isual display shall provide characters or symbols of a size large enough to be recogn

operdtor at the'0perating position. Guidance on character or symbol sizing can be found in

or oth

er appropriate standards.

Tell-t

hilable to the

monitoring
he operator.
ping screen).

rmation may

izable by the
IEC 80416-3

les and indicators shall he visihle when activated and may bhe hidden when fhny are o

ot activated.

NOTE

Class B and Class C information can include action by the operator to display the information, see
4.2.3and 4.2.4.

Indicators may be divided into sections by graduations. The number of graduations used should be
commensurate with the accuracy required.

5.2

Identification

The meaning of tell-tales and indicators shall be identified in the operator’s manual. Symbols used on
visual displays shall, if available, follow ISO 6405-1 or ISO 6405-2.1SO 7000 contains additional symbols
that may be used based on the information to be displayed.

© IS0 2023 - All rights reserved
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5.3 Illumination
Visual displays shall be illuminated to allow viewing at night.

NOTE See ISO 15008, or a similar technical document for guidance.

6 Colour distinction of visual displays

6.1 Colours for visual display elements

The choice ofcolours for visual dicp]nv elementsshall prm/idp high contrastto facilitate ease nfvipwing_
Visual display element may include the following:

— backgroyind;
— graduations;
— identificption symbol;

— icon;

— label (nt]meric or text characters in the form of full words or abbreyiations or acronyms);

— pointer (either physical or digitally represented).

6.2 Coloufs for indicators and tell-tales

Where applifable, colours used on indicators and tell-tales shall follow the colour requirements in
ISO 6405-1 ajnd I1SO 6405-2.

4 © IS0 2023 - All rights reserved
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Annex A
(informative)

Sector of vision

The sector of vision, as shown in Figure A.1, is a recommended geometric shape for a seated operator
that is defined from the filament position centrepoint (FPCP) as specified in ISO 5006.

/

Key
filament position centrepoint
s¢at index point
s¢ated operator

NOTE Sector of ¥ision is indicated with shaded area.

Figure A.1 — Sector of vision for seated operator

Ther afinad EDCD far o ctanding nnwatag Tloin g 1 fain ot vagd it 1€ 2411
eshreoaethetarrer—1ora Sttt s O ptTator— oS g o Ha oy OS54

establish an equivalent point for a standing operator, this is shown in Figure A.2

—Hs possible to

The lateral portion for the standing operator is equivalent to the lateral portion for seated operator as
shown in Figure A.1.

© IS0 2023 - All rights reserved 5
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1624 mm

Key

1  body cenfreline Q
Q~

2 standing pperator ?\
NOTE1 Se¢tor of wision is indicated by shaded area.

NOTE 2 Thaé%ht of the operator shown is a medium operator as provided in ISO 3411:2007.

Figure A.2 — Sector of vision for standing operator
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