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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 9355-1 was prepared by the European Committee for Standardization (as European
Standard EN 894-1:1997) and was adopted, under a special “fast-track procedure” by Technical Committee
ISO/TC 159, Ergonomics, Subcommittee SC 4, Ergonomics of human-system interaction, in parallel with its
approval by the ISO member bodies.

ISO 9355 consists of the following parts, under the general title Ergonomic requirements for the design of displays
and control actuators:

 Part 1: Human interactions with displays and control actuators

 Part 2: Displays

 Part 3: Control actuators

 Part 4: Location and arrangement of displays and control actuators

Annex A of this part of ISO 9355 is for information only.
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Ergonomic requirements for the design of displays and control
actuators —

Part 1:
Human interactions with displays and control actuators

1 Scope

This part of ISO 9355 applies to the design of displays and control actuators on machinery. It specifies general
principles for human interaction with displays and control actuators, to minimize operator errors and to ensure an
efficient interaction between the operator and the equipment. It is particularly important to observe these principles
when an operator error may lead to injury or damage to health.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 9355. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 9355 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

EN 418, Safety of machinery — Emergency stop equipment, functional aspects — Principles for design

EN 614-1, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles

ISO 9355-2, Ergonomic requirements for the design of displays and control actuators — Part 2: Displays

ISO 9355-3, Ergonomic requirements for the design of displays and control actuators — Part 3: Control actuators

ISO 9241-10, Ergonomic requirements for office work with visual display terminals (VDTs)  — Part 10: Dialogue
principles

3 Definitions

For the purposes of this part of ISO 9355, the following definitions apply:

3.1
control actuator
The part of the control actuating system that is directly actuated by the operator, e.g. by applying pressure.
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3.2
display
Device for presenting information that can change with the aim of making things visible, audible or discriminable by
touch (tactile).

3.3
operator
The person or persons given the task of installing, operating, adjusting, maintaining, cleaning, repairing or
transporting machinery [EN 292-11)].

4 Design principles for operator-task relationships

Human-machine systems are considered here as closed loops: the machine displays information to the operator who
uses control actuators to affect the machine, which in turn provides feedback to the operator, etc.

Human-machine systems can comprise any number of man-machine units or subsystems, in which a single operator
interacts with a machine or process. Several subsystems may act independently or interact with each other. When
considering the requirements for a particular human-machine subsystem it is important to assess how it interacts with
the system as a whole.

Moreover, human-machine systems are part of more complex systems. For example, the physical environment (noise,
lighting, etc.) as well as the social and organisational environment can affect the efficient operation of human-machine
systems.

Knowledge of ergonomics principles is the basis for a successful implementation of a human-machine system. In
particular, it is important to ensure that systems are designed as an iterative process between the designer and the
users. EN 614-1 provides a framework for incorporating ergonomics principles in the design process that shall be taken
into account when designing machines. This framework can help designers to take account of the principles in this
standard.

An important factor to consider is the degree to which the human operator is needed in the system in order to
accomplish the given task. The informative Annex A summarizes information on the capabilities of humans when
interacting with machines. The designer shall consider if the planned allocation of a particular function in a man-
machine system is in accordance with human capabilities. If this is not the case, the designer shall redesign the
system. A result of the redesign may be a (sub) system without the involvement of an operator.

The overall principle which concerns human-machine systems is that the machine and its associated elements
(displays, controls, instructions, etc.) shall be suitable for the operator and the given task. In order to realise this
general principle, the machine system shall be so designed that human characteristics with respect to physical,
psychological and social aspects are considered. The following clauses present ergonomics principles that shall be
considered when designing a human-machine system. Some guidance on methods which can be used to achieve the
principles is also given. It should be noted that this list is not exhaustive but provides a good indication of practical
measures which should be considered.  ISO 9241-10 gives further information on these principles when applied to
software.

When trying to comply with these requirements it is important that the selected solutions shall be tested under realistic
conditions (see EN 614-1).

4.1 Suitability for the task

A human-machine system is suitable for the task if it supports the operator in the safe, effective and efficient
completion of the task.

4.1.1 Principle of function allocation

The most suitable allocation of functions between the operator and the machine should be decided after considering
the requirements of the task and the strengths and limitations of the human operator.

                                                     
1) EN 292-1, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic terminology, methodology.
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