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Foreword

This ETSI Technical Report (ETR) has been produced by the Human Factors (HF) Technical
Committee of the European Telecommunications Standards Institute (ETSI).

ETRs are informative documents resulting from ETSI studies which are not appropriate for European
Telecommunication Standard (ETS) or Interim European Telecommunication Standard (I-ETS) status.
An ETR may be used to publish material which is either of an informative nature, relating to the use
or the application of ETSs or I-ETSs, or which is immature and not yet suitable for formal adoption
as an ETS or an I-ETS.

ETR 116, containing Human Factors guidelines relating to the provision of pan-European Integrated
Services Digital Network (ISDN) telecommunications services, is presented in a different manner to
other ETSI publications. However, ETSI endorses these guidelines as an ETR.

Whilst every care has been taken in the preparation and publication of this document, errors in
content, typographical or otherwise, may occur. If you have comments concerning its accuracy,
please write to "ETSI Editing and Standards Approval Dept." at the address shown on the title page.
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1 Scope

Scope

The European Telecommunications Standards Institute (ETSI) has produced
this ETSI Technical Report (ETR) to help terminal equipment suppliers to
maximize the level of usability on the systems and equipments they design,
develop and/or supply; through a comprehensive set of Human Factors design
guidelines that relate to the provision of Pan-European Integrated Services
Digital Network (ISDN) telecommunications services.

The ETR is intended to provide guidance to ISDN terminal equipment designers
on the human factors issues, good human factors design practice, international
and national standards that relate to the product they are designing.

This ETR addresses the design issues and provides guidelines for a limited set
of products. It is hoped that future versions will address other products as the
information becomes available.

This version looks at:

Telephones, principally for fixed, private and business use;
Facsimiles, principally for fixed, private and business use;
Videotelephones, principally for fixed, private and business use;
Integrated multimedia terminals, principally for fixed business use.

Future versions may look at:

Telephones, mobile and public;

Facsimiles, mobile and public;

Videotelephones, public;

Mobile terminals, e.g. pagers, radio data terminals, etc.
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2 Introduction

The integration of digital technology within telecommunications has led to many
significant changes in the design of both the network and the terminals that
access it. The improvements made in quality and reliability have been overtaken
by a phenomenal growth in services. Services which have broadened the range
of media carried (voice, data, image, etc.), multiplied the types of terminals
served and exploded the variety of facilities offered.

This ETR is an attempt to make sure that designers do not lose sight of people’s
basic requirements in this massive technology push, and that simple needs do
not get lost in the rapid growth of complexity.

This introduction to the ETR touches on three points:

How to use these guidelines:
Identifies who we think might use the ETR, and gives suggestions on how to get
started.

Why human factors:
Presents the business case for human factors. The short answer is, it can save
money, yours and your customers,

Human factors in the product design process:
Presents some ideas on how Product Design Managers can make use of
human factors expertise.

2.1 How to use these Guidelines

This ETR is targeted to provide information to two different audiences, the
members of other ETSI Technical Commiittees and ISDN Terminal Equipment
Designers, from Design Managers to Design Engineers, although it is
recognized that frequently these may be the same person.

Whichever you are, standards creator or product designer, it is expected that
you may have one of three possible uses:

- you have a specific design (or standards) question or problem in mind,
which seems to be related to human factors,

- you have a specific product in mind and need to know which issues are
important for human factors, or

- you have a more general interest, and may be looking for future
reference, or to get a better idea of where and when to apply human
factors.

With these uses in mind we have divided the document into the following

Clauses:

Contents
1 Scope 5 Design Guidelines
2 Introduction 6 The Last Guideline
3 User and Tasks 7 References
4 Design Issues 8 International Index
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211

2.1.2

213

If you have a specific question

For the user with a specific question or problem, start with the Index or
Contents List. From here, we hope we have provided enough clues for you to
quickly target a likely subclause, within the Design Guidelines Clause.
Otherwise, we suggest you look in the Design Issues Clause where we hope
you can get a feel for possible related areas.

if you have a product in mind

For the user with a specific product or project in mind, four key
telecommunications product areas are offered in this issue. We recommend
you start with Design Issues: Telephones, Facsimiles, Videotelephones or
Integrated Multimedia Terminals. Each of these presents a series of questions
and keywords that relate to some of the relevant guidelines subclauses.
Unfortunately it is not possible to offer specific design guidance for each issue
or question raised as the information is not available; but by asking the
question of the user, we hope there is a chance that it will be addressed.

If you have general interest

For the user without a specific question or project in mind, but who may have a
general interest and may be looking at how to integrate human factors
requirements into a product, we recommend starting with the introduction, and
in particular the subclauses on “Why Human Factors?” and “Human Factors in
the Design Process”.

2.1.4 For all readers

For all readers, if you do not find what you are looking for, please do not give
up. We would like you to do two things:

1 talk to a professional Ergonomist or Human Factors specialist. They will
be able to find the information you are seeking, or know how to find the
answer.

2 talk to your ETSI representative and ask them to pass on your
requirements to the Technical Committee for Human Factors (TCHF),
then we can consider the point for future releases.
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2.2 Why Human Factors?

To answer the question “Why should human factors be integrated into ISDN
product design?”, we look first at what has been happening to products over
the last decade or so - The usability gap. Secondly, we look at the cost
benefits available from human factors design inputs - Price, performance and
preference.

2.2.1 The usability gap

Over the past 20 years or so, technical advances and market pressures have
made telecommunications products and systems increasingly complex and
teature rich. At the same time, because of customer demand and the reduced
cost of technology, products and services that people used to be trained for,
are now available to all, the users have become less and less specialized. For
example, in the early seventies, the user facilities on a Private Automatic
Branch Exchange (PABX) were principally for the operator to help them assist
their extension users. At that time, nobody handled call transfers or multiparty
calls without the operators assistance. Since then, PABX features have been
down loaded to the extension user who can: Hold, Transfer, Shuttle,
Conference, Divert, Follow me, etc. etc. all from the comfort of the basic
telephone. What happened, has occurred all too often in other technologies, an
increase in product complexity has been paralled with a decrease in user
specialization, and the problems that are created in the middle can be
considered a gap in product usability.

high
A product complexity
the "Usability Gap"
user specialisation

low

>

time

Figure 1: The usability gap

The same graphical demonstration can be used to consider what happens if
the design of the user interface is kept the same whilst the complexity of the
product increases which is what happened with the introduction of PABX
extension user features, when the extension user only had a basic 12 key
telephone.
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The user interface remained the same and did not keep pace with the
increased product complexity, so the usability gap increased. The only solution
is to upgrade the user interface so that the user has better access to the
increased product complexity.

high
4 product complexity
the user interface "Usability Gap”
user interface
low

time

Figure 2: The user interface - usability gap

The parallels in the software industry are many, but one example is worth
quoting. The first commercial spreadsheet “Visicalc™", was command based
and provided a functionality not realized before. However, the command
language necessary was extensive and complex, and thereby limited the
user’s capability. “Lotus 123™" took the opportunity and reduced the user's
memory load with a menu based system. Now, the product complexity has
been raised again, with the need to cut and paste between spreadsheets,
documents and charts. Consequently, the point and select graphical user
interface of “Excel™" and others, is in demand. Each time there has been an
increase in complexity, it has been matched by improvements in the user
interface.

The challenge then, for human factors in the product design process, is to
bridge the usability gap and help keep the user interface in line with the
product’s complexity.

2.2.2 Price, performance and preference

There are three key elements that can contribute to the customer’s buying
decision: Price, Performance and Preference.

2221 Price

The Price for any product or system is a function of the initial purchase price
and the progressive cost of ownership. Human factors may make an impact on
both of these.

22211 Purchase price
The impact on the initial purchase price can arise from a compatrison, for
example, between two display solutions. Both may offer similar functional
capabilities, but one may be significantly more expensive and offer, say 10%
gains in resolution. A simple experiment could determine the effect of the
increased resolution on the critical tasks that the product is aimed at, and
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analyse the users subjective assessment of the better resolution. The question
then becomes: is there a significant improvement on the tasks and/or on the
users assessment of the higher resolution display to justify the cost increase?
Similar trade-offs between purchase price differences may also be made, for
example, to decide whether a full alphabetic keyboard or a particular dialogue
style is necessary or beneficial.

2.2.21.2 Costof ownership
The impact on the cost of ownership can arise from several sources. Human
factors may help reduce training or learning costs, maintenance or service
costs, or operational costs.

Cost of ownership = Training + Operational + Maintenance Costs

Training costs

Following the introduction of a new PABX, a telecommunications operating
company looked again at the way they trained their users. An human factors
study concluded that feature uptake and user performance would not be
significantly reduced if they stopped “hands on” training as part of their support
to new PABX end users. The inclusion of “hands on” training was significantly
more expensive in time and effort. The reported “saving” was $2,5 miillion in the
first year (Karlin, 1977). A subsequent study also showed a pay-off in
concentrating on “concept training” rather than the more expected “procedure
training”.

Operational performance

A software and systems company compared users performance on two
versions of a software programme, the original and the human factors re-
design. The human factors exercise had made changes in screen formats,
screen contents, abbreviations, error correction and feedback messages. The
results showed a consistent improvement of 25% in transaction time and a
similar 25% drop in errors. The cost savings of such improvements are self-
evident. (Keister and Gallaway, 1983)

Maintenance costs

With the introduction of stand-alone photocopiers, a copier company
specialising in leasing, saw a large increase in service call outs. The majority of
these were for handling simple problems, like clearing paper jams and toner
spills. The human factors analysis showed the need for user instructions to be
integrated onto the copiers (not hidden in a user guide) and for changes in the
design of the paper path. The result was a significant saving in service call outs
as the simple maintenance was transferred to the end users. From the
customer’s perspective, a small increase in the user's work load made a major
difference to the availability of the copier.

2.2.2.2 Performance

The performance of a product or system is a function of the capability of the
hardware and software components and the efficiency of the human operator.

The failure rates of hardware components are typically between 1 in 10° and 1
in 10, Pushbuttons, for example, are frequently better than 10°. At present,
software companies do not publish reliability figures for their programmes.
However, given the numbers of lines of code even moderate applications
require and the extensive use now made of software based products, the
failure rates are probably similar to hardware, between 1 in 10° and 1 in 10°.
Both of these far exceed the typical human error rates, which are more
normally between 1in 10 and 1 in 10? for infrequent tasks, but can reach 1 in
10° or better for highly practised tasks. For example: a recent series of trials on
a new ISDN service showed errors ranging from around 6 in 10 (60%) to better
than 1 in 10?, depending on the task being considered.
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Quite obviously the limiting factor for any product or system performance is the
user.

Total Performance = Hardware + Software + Live-ware
1in 103-106 1in 103-106 1in 10-102

The impact that human factors can have on the total product or system
performance is to reduce human error and improve user efficiency.

Human error
The earlier examples affecting the price all had elements of human
performance. The example now is related to human error.

A telecommunications company compared user performance across sixteen
different activation procedures for a single PABX feature. Each procedure had
been genuinely proposed by professional systems designers and others, and
would have been intended to be easy to use. The results are stark. They show
a significant difference in the fatal error rates between the best and the worst.
Procedure P has a 550% increase in errors over procedure A. The likely effect
on customer acceptance, if procedure P had been implemented, can only be
guessed at. (Dooling and Kiemmer, 1982)

25

20

15 :

10
S'ﬁ[lll
|

B ¢C D E F G H M N O

Feat tivation P d
L A r

Percentage Errors

Figure 3: Error data for 16 different activation procedures
for a single PABX feature

The results also showed that fatal errors (losing one of the called parties) was
not the only measure to be considered. Coincidentally, procedure A also had a
rather high incidence of non-fatal errors. The final design chose one of the
second best procedures e.g. D-H with a low non-fatal error rates, in order to
minimize the difficulties and frustrations that otherwise would be experienced in
normal use.
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2.2.2.3 Preference

The third element to the buying decision which human factors can affect, is
less tangible than the Price and Performance elements. For simplicity, it is
called here User Preference, but it can include a number of psychological
components, e.g. Product aesthetics, Consumer confidence (in the
manufacturer or supplier), Customer stereotypes or habits, User acceptance
etc. In some respects, preference is the strongest of the three elements. One
example will suffice to demonstrate how it can affect performance.

Maclean et al, 1985, reported a comparison between performance and
preference trade-offs in a data entry task. Subjects completed the data entry
exercise in three blocks. On the first two blocks, they used the mouse then the
menu based method of data entry (or vice versa). On the last block the
subjects chose which method they preferred, and could change as they wished
throughout the block. The argument was, that if preference reflected
performance perfectly, the faster method would be chosen every time, or at
least the slower one would be chosen only when there were small time
differences. However, the data showed a considerable bias.

Preference vs. Performance Menu Menu Total
Chosen Chosen

Menu Faster 36% 2% 38%

Mouse Faster 40% 22% 63%

The subjects tended to chose the menu method even when the mouse was
significantly faster. The fact that this was a distinct preference is confirmed by
ithe high score for Menu choices, when the mouse is fastest. The efficiency
level, Mouse or Menu faster, was established in the results from the first two

blocks of data.

The impact on price/performance-only assessment is certain, sometimes at
least, user preference decides the contest.

2.2.3 The human factors role

Quite clearly, from the examples given and others (Chapanis, 1991; Klemmer
and Dooling, 1983), human factors can contribute towards and significantly
effect three crucial elements of the buying decision: the price, the performance
and the customer’s preference. In having this effect human factors can meet

the challenge and help bridge the Usability Gap.

It should, therefore, have a significant role in the Product Design Process.
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2.3

2.3.1 The design process

Human Factors in the Product Design Process

Product or system design methods and procedures are often as individual as
the company or people involved, but underlying these there is usually a
common theme. An initial idea or market requirement is converted into an initial
design concept. The concept may then go through a series of revisions,
refinements or transformations, until finally a product is launched. For simplicity
the process can be described sequentially, together with the documents and

prototypes produced, as in the figure below.

Requirement or
Idea:-
Marketing/Technical

Concept Design:-
Concept Models,
Concept Study,

Incomplete

Concept Review:-

L
Review Report
Complete
Design Development:-
Hardware and Software
Mock-ups, System Design

Complete

Incomplete

Development Review:-
Review Report

v

( Detailed Design:- Hardware

and Software
Specifications

)

Detailed Design
Review:- Review

Incomplete

Design Sign-Off:-
Engineering Drawings,
Software Code

Go. Ahead

Production:- Beta-test

Reports

Figure 4: Generic design process
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2.3.2 The contribution of human factors

The contribution of human factors within the design process is towards the
design of the User Interface of the product. For human factors, the User
Interface includes everything the users are likely to come in contact with, the
exterior hardware (casework, controls and displays) the software dialogues
(display contents and user procedures) and the product documentation (user
guide, training manual, etc.). As the user is the limiting component in the total
performance of the product, the design of the user interface (the user’s access
route to the product) requires the same dedication as the design of any other
part of the system.

The contribution then, to be expected from human factors, should be like that
expected of any other design engineer: to analyse requirements, to design and
develop solutions and to test the design against the requirements.

Analysing requirements

The essential first step for human factors is to know the users and to know the
tasks, and usually to document the requirements of both in some way (See
Clause 3 “Users and Tasks"). The human factors jargon term is usually “Task
Analysis”. The purpose is to have a clear perspective of who the users are and
what range of tasks they have to perform and to what criteria.

Design

For some, human factors is more about requirements analysis and specifying
the user needs. For others, the real challenge is in design, to see the problem
and to seek a solution.

Test and evaluate

The essential final step for human factors is to assess the chosen design(s)
against the requirements of the users and the tasks. One of the problems in
the past was the late stage at which testing could be accomplished. Now, with
the range of rapid prototyping tools and advanced research techniques, human
factors testing can be done earlier and cheaper.

2.3.2.1 Levels of human factors involvement

The actual level of involvement that human factors (HF) may have within any
particular product development will depend upon the needs and objectives of
the Product Design Manager. In practice three levels can be described:
Qualification, Design Support, and Design Responsibility. These are briefly
outlined below. A Design Manager’s checklist is also presented, which gives a
review of what the manager might expect from each of the three levels of
involvement.

Qualification

The involvement of human factors within Qualification (Quality Assurance) is
where there is minimum invelvement with the design activity. The role is more
to provide initial guidance or specifications on the human factors requirements,
and then to use design review and other test points within the process to check
how well the requirements are being met.

Design support

The involvement at the design support leve! provides a higher degree of
contact within the design activity. Here the human factors specialists are
providing design support to the main design engineers. They may be giving
specific advice: for example, on the points to watch for in selecting a suitable
display, i.e. iegibility, brightness/contrast, resolution, etc., or they may be
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offering help with design reviews with respect to the users needs. As well as
maintaining an advisory role they may also maintain the qualification role.

Design responsibility

This gives a specific responsibility for a distinct part of the overall design to
human factors. The two key areas are: the Hardware and Software User
Interface, and the User Guide (or handbook). In this case the human factors
specialist needs to create the necessary requirements statements or
specifications, and then to propose solutions which take account of the
hardware and software capabilities and the market and user needs. These
solutions will progress through the usual revisions and refinements until a final
specification is signed off. At the same time other human factors specialists
may be maintaining the qualification role checking the user/task requirements
are being met.
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Introduction

The Design Qualification Design Support Design Responsibility
Phase
Concept Is the User/Task Requirements Analysis complete, and is there a detailed
Design User/Task Requirements Statement?
Is there a Usability Specification giving performance targets for the
Product/System's critical tasks?
Is HF making an inputto | Is HF developing a User
the Hardware, Software, Interface concept, and is HF
industrial and System liaising with Hardware and
Design programmes? Software people?
Is HF preparing a visible
format of the User Interface
design concept {(Demo or
Simutlation)?
Is there an HF report Is there an HF input to the | |s HF critically reviewing the
reviewing the concept | Design Concept review? | User Interface design
design? concept against the
User/Task Requirements
ans the Usability Spec.?
Design Is HF making an inputto | Is HF developing the User

Development

Hardware, Software,
Industrial and System
Design, re: controls,
displays, display layouts,
casework, user
procedures, etc.?

Interface Design, and
revising the User Interface
demo or simulation?

Is HF liaising with the other
design team members?

Is there a Graphics Design
input to the User Interface?

Is HF making an input to
the contents and format of
the User Guide, Handbook
or Training programmes?

Is HF preparing a draft
specification of the control
layouts, display layouts,

user procedures, help
procedures and displays, etc.?

Is there an HF report
reviewing the latest
design solutions?

Is HF making an input to
the design review on the
current prototype,
engineering drawings or
specifications?

Is HF testing the User
Interface against the
Usability Specification with
representatibe users role-
playing on the demo or
simulation?
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Table 1: The design manager’s checklist.... concluded
The Design Qualitication Design Support Design Responsibility
Phase
Detailed Is HF making an inputto | Is HF refining the User
Design Hardware, Software, Interface Design, and
Industrial and System revising the User Interface
Design, re: control labels, | demo or simulation?
display messages,
casework legends, user Is HF updating the
procedures, etc.? specification of the control
layouts, display layouts, user
procedures, help procedures
and displays, etc.?
Is HF reviewing the draft | Is the User Interface demo
user guide in relation to or simulation being
the critical tasks? integrated into the full
prototype?
Is the Graphics Design of
the user interface complete?
Is there an HF report Is HF making an inputto | Is the User Interface and the
reviewing the final the review of the Detailed | rest of the prototype being
design proposals, Design, including using trialed with representative
including user trials with| the draft user guide with users, including the draft
the prototype and the | the latest prototype? user guide?
draft user guide?
Does the prototype's
performance match the
Usability Specification?
Pre- Is HF assessing the product's usability against the original specification and Market
production requirements with representative users in the Beta Trials?
and
Production Is HF re-assessing the user interface and the product's usability against the original
specification and Market requirements with representative users in the Field Trials?
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3 Users and Tasks

3.1 Introduction

“Users and Tasks” examines some of the issues concerned with who will be
using the ISDN terminal, for what purpose and why. in Human Factors, the term
“user” refers to any person who uses, maintains or is affected by the use of the
system under consideration. For example, in a normal telephone call, there are
usually two users: the initiator of the call, and the person affected, the receiver
of the call. The term “task” refers to the purposes for which the terminal is
designed to be used, such as making and receiving calls or transferring data.

It includes the primary goals, e.g. the need to talk to person A, the primary
tasks, e.g. the need to set up a call, and the subsidiary tasks, such as setting up
a personal telephone directory.

Whatever the role of Human Factors within the overall design process
(Qualification, Design Support, Design Responsibility), knowing the users and
their tasks is perceived as being central to the design process. A proper analysis
and record of the user and task requirements is considered essential and should
be included in the initial requirements specification.

Within this User Centred Design Process, there are two main elements to
consider:

. user populations and their characteristics - who are the users, what is
their variability and individual differences?

. task requirements - what are the users’ jobs or tasks? Are there any
special needs in relation to where the terminal will be used: noise, light
levels, etc. What are the technical constraints - the current state of
technological development, reliability and cost.

The aims of the User Centred approach are:

. to ensure all user and task requirements are addressed in the design
process.

. to broaden market availability of ISDN products.

. to give positive support towards integrating the requirements of children,
the elderly and other people with special needs.

3.2 User Populations and their Characteristics

3.2.1 What is the market?

A key question that ought to be answered before a product is developed and
released is “What is the market?”. As far as telecommunications is concerned,
the answer ranges from all members of a local, national or international
population for public services to selected groups within these populations that
can be characterized by a particular requirement or activity, be it vocational,
occupational, medical, recreational or social. These user groups will vary in size
and in the characteristics that can be used to describe them.
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3.2.2 User characteristics

There are a large humber of attributes that can be used to distinguish between
people in a population. The ones that have direct impact on the successful use
of telecommunications include:

- sight;

- speech;

- hearing;

- memory;

- cognitive processing skills;

- manual dexterity;

- motivation;

- familiarity with technology;

- familiarity with the topic of the communication;
- need to communicate, etc.

The individual user ability may be high in some areas and low in others.
For the population as a whole there is wide variability in any one attribute,
which increases dramatically as more are considered.

3.2.3 Distribution of characteristics

Consider just one variable, “height”, as an example of the range and variability
of the so called “normal” population.

In an average UK adult population:

more than 50% of males are between 1700 to 1780 mm tall.

more than 50% of females are between 1570 and 1650 mm tall.

more than 94% of males are between 1620 and 1870 mm all.

more than 94% of females are between 1500 and 1740 mm tall. (There
is a 15 - 16% difference in height between the tallest and shortest
people in this group).

the remaining 6% of the population, or about 3,5 million people in the UK
alone, may be as short as 1400 mm for males and 1300 mm for females,
or as tall as 2200 mm for males and 1800 mm for females.

Some people outside the 94% range of height have no identifiable clinical
reason to be outside of this range. Many people within the 94%, and even the
majority 50%, ranges do have growth disorders without which their height
would have been quite different, e.g. due to hormone related growth disorders
or stunted growth as a result of smoking as a child. (Tanner and Whitehouse,
1982).

The importance of this data is:

that the range of variability is an important factor. Differences of 250 mm
between a tall and short male is about the height of a head. This
suggests that if a public notice is inappropriately placed, it is conceivable
that more than 15 million adults across the European Community will
have difficulty reading the information.

that it challenges intuitive concepts of normality and abnormality. When
there are some people who lie outside a statistical normal distribution
who may have no other clinical symptoms that would explain short or tall
stature. Are they therefore non-normal or abnormal? Some who are
within the statistically normal part of the population distribution do in fact
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have a clinical condition, but one that does not manifest itself in short or
tall stature as one of its symptoms, which would suggest that they
should be considered as normal. The conclusion is that the concept of
normality is a very difficult one to define.

. that the need to allow for a wide range of abilities applies to all user
characteristics whether in the general public or in a specialist sector of
the market.

3.2.4 Changes of relevant characteristics with age

Ageing of the population is another important factor to consider. The current
and projected distribution of ages within the European Community are shown
here as percentages of the total population:

Table 2: Predicted distribution of ages within the European population

AGE 1980 | 1990 | 2000 | 2010 | 2020 | 2030 | 2040 | 2050

0-14 226 |196 | 188 [171 166 | 172 (175 | 18,0

15-64 | 643 |668 |[665 |670 | 653 |620 |60, 60,5

65+ 13,0 | 136 | 147 |16,0 | 181 |208 |224 {215

The elderly can clearly be seen as a significant proportion of people within the
population of those likely to be using telecommunications facilities. It is forecast
they are likely to be more affluent than in the past, making them a valuable
marketing opportunity. If this opportunity is to be realized, the particular
characteristics of the elderly need to be understood. (Collins & Rabbitt, 1990).

Elderly people generally widen the distribution of a given human characteristic,
as some of them will experience a change or degradation of that characteristic.
In general, most functional abilities will change. For example, hearing will often
become less acute, sight will need more refractive correction (generally for
“long sight”), manual dexterity and mobility will reduce. This is often
accompanied by a slowing of the brain’s ability to process information,
particularly information received simultaneously from a number of sensors.
This has the effect of causing an overall slowing of “behaviour” and the
phenomenon which is generally called “loss of memory”.

This has relevance for telecommunications in areas such as reaction times and
speed and accuracy of movements in addition to the obvious sensory input
and output issues. A study performed by Welford, Norris and Shock (1969),
illustrated this with a set of measurements relating accuracy of movements to
speed of movements and distance of movements. By relating these elements
in various ways, different properties emerge. The general conclusions are:

. accurate movement depends on a complex relationship between
hand/eye co-ordination, absolute positioning skills, control skills,
kinaesthetic feedback and decision skills.

. it is predictable that older people will have problems where a complex
relationship exists between a number of processes being applied
simultaneously. This is indeed the case, as shown in figure 5 below, with
significant loss of accuracy occurring even within the working age range.
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Accurate movements per second

30-39 40-49 50-59
Ages of Subject Group

Figure 5: Accuracy of movement compared across various age groups

3.2.5 Disability and ability

Recognising the variance in ability across a sample of population, there is
clearly a point at which ability becomes so far from the expected range for the
population that it has to be considered outside (above or below) the expected
range. Disability, by its definition, occurs where an ability falls below the
expected range. Population figures are, however, very difficult to collect
because of difference between a clinical impairment threshold and a disability
in a given context. As an example, television companies will reject over 10% of
the male population as potential engineers because of colour discrimination
problems, whereas the best estimate revealed by standard clinical
measurement thresholds is around 8% of males, and software engineers are
probably never tested for this ability. In addition, gathering clinical data is very
difficult, (as current attempts to monitor the spread of Aids illustrates). The
consequence of this, particularly when interpreting pan-European data, is that
any quoted figure is probably lower than the true situation. The following table
(from Sandhu and Wood, 1990) gives some recent figures on disabilities in
Europe as a whole, although organizations with responsibility for particular
groups have suggested figures an order of magnitude higher. Whatever the
method of compiling the statistics, there is little disagreement that between 10
and 20% of the European Population have a significant impairment.

The figures also indicate the potential size of this market as a proportion of the
entire market for telecommunications facilities. They were also a significant
motivator for RACE project 1066 |PSNI, which looked specifically at the user
requirements people with special needs introduce to the design of integrated
broadband communications systems (RACE Project 1066 IPSNI, 1991a,
b&c).
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Table 3: Percentage of people with a disability in European member states

Type of Impairment % of Number
Population (Millions)

Physical  Lower Limb 58 18,7
Upper Limb 1,9 6,1

Visual 2,0 6,5

Hearing 2,7 8,7

Mental 23 74

Verbal Communications 1.1 3,6

Total European Population 100,0 332,4

Total Disabled Population 11,3-15.1 37,6 - 50,2

3.2.6 Attributes of a given selected population

Having considered the various characteristics of the potential
telecommunications user group, it would be instructive to consider the group of
users that is all too often the apparent model user for equipment and service
designers. This user is likely to be mals, late 20s to late 40’s, an engineer or at
least a university graduate, and familiar with technology and its potential
benefits.

In order to have achieved this status, it is likely that they will have average
hearing, sight and manual dexterity, as all education systems unfortunately
tend to select, by default, in these areas. They will, however, have a 1in 6
chance of being red green colour blind.

This somewhat extreme model is, however, quite obviously faulty. It fails to
recognize the differences even within the business community. For example, in
respect of the female members of this group, the movement of labour within
the European Community, and the changes that occur with age. Further, since
age changes begin to take effect even from the mid 40's, so assumptions of
ability at age 30 may not apply so readily at 48.

This illustrates the care that needs to be taken in making assumptions about
the full set of characteristics of a group that have been selected as a potential
market from within a population, and even the validity of this selection at all.

3.2.7 Designing for variability

The potential user population for telecommunications services and facilities is
enormous. In addition, however, there are significant variances in the abilities
of the users, resulting from natural ageing processes, trauma induced
impairment or health induced impairment. The design process should
recognize that even a narrowly selected market will contain significant
variances in characteristics other than those used in the selection. This
variance can be accommodated by employing human factors knowledge and
methods in the design cycle.

For those groups requiring particular considerations, because their abilities are
further outside the range of performance than can be accommodated within
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basic good design practice, special measures will need to be employed. These
may require the assistance of rehabilitation engineering professionals. The
local ministry of employment or ministry of health officer responsible for
measures for the disabled, or the technical officer for the most appropriate
charity may be the best place to begin to find the necessary information.

The importance of considering people with special needs has been made
particularly pertinent recently with the changes taking place in the United
States of America caused by legislation which essentially requires computer
systems used by government departments to be accessible to all potential
employees. The effects of this ruling will no doubt permeate into the world of
telecommunications, so there will be a window of opportunity for European
manufacturers to follow this lead. Those seeking accessible systems should
find that they can source products from Europe as well as the USA. Where
such solutions are unavailable, uptake by some users will be reduced and the
potential market will remain untapped.

Table 4 : Summary of user characteristics and requirements

User Variable Design impact

Physical size Affects casework design position and design of displays and input
controls. Design for minimum access to accommodate largest user,
limit design reach and weight for smallest user. Overlay the needs of
children, elderly, disabled. Refer to published anthropometric data and
agreed standards.

Sensory Affects terminal and system output. Research for optimum levels of
perception auditory and optical signals, legibility of text, intelligibility of speech,
etc. Provide redundancy for the sensory impaired, and for use in
noisy/dark environments.

Aptitude Affects user-interface, user guidance, reaction time. Design for least
able technical skill, memory capacity, information processing, and
technophobia. Remember, reduced complexity makes it easier for

everyone.

Skills Affects user-interface, user guidance, training. Design for least able
where largest market base is for novice and unskilled user in public
domain.

Expertise Affects user-interface, and user guidance. Skilled and expert users

may have specific requirements in terms of efficiency, language,
operational requirements. Some users may have expertise in their
own field, but no technical expertise. Simplicity of the interface will still
be essential even though the application demands may be complex.
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3.3 Task Requirements

Analysing the users’ tasks

A User Centred Design Process defines that a full examination of the users’
tasks is essential to ensure that ISDN products and services meet the users’
operational and functional needs. One of the newest approaches subdivides
the users’ tasks into Goal Tasks and Enabling Tasks. The users’ prime
communication needs are defined as the Goal Tasks. To facilitate a goal task,
the user must complete one or more enabling tasks to progress the equipment
to the correct Enabling State for the patrticular Goal Task (Byerley et al, 1990;
Voigt et al, 1993). Both the goal and enabling tasks may be further subdivided
into primary and subsidiary tasks (there may be more than one level of
subsidiary task). These tasks should be considered for each of the relevant
users.

Table 5: Simplified example of goal and enabling tasks

Primary End User | Primary Tasks Subsidiary Tasks 1 Sub-tasks 2
Goal Tasks Communicating with the | Getting and recording | Etc.
other party. a telecomms address
for future use.
Enabling Tasks Call Set-up. Setting up the Etc.
Call Termination. terminal.
Storing numbers in the
directory.
Secondary End Primary Tasks Subsidiary Tasks 1 Sub-tasks 2
User
Goal Tasks Communicating with the | Recognize who is Etc.
other party. calling.
Enabling Task Perceive incoming call. Capture call address Etc.
Accept incoming call. for future use.
Maintenance Primary Tasks Subsidiary Tasks 1 Sub-tasks 2
Engineer
Goal Tasks Corract existing fault. Detect likely future Ete.
faults.
Enabling Task Diagnose and identify Diagnose for possible | Ete.
fault. future faults.
Disassemble and
reassemble terminal to
access fault.
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3.3.2 How will the ISDN terminal be used?

The task analysis can be developed by examining current working practices
with existing technology and by developing scenarios or models of how the
new product or service might be used. It is important to look at both the
frequently occurring tasks, such as basic call set-up, and the infrequent tasks,
such as installation or emergency situations. It is also important to look beyond
the best case where everything goes according to plan, towards a number of
worse case scenatrios, where if it can go wrong it will.

The level of complexity refiected in many user tasks is unique within the
communications environment, as there is more than one user interacting
simultaneously with the equipment and with each other. The potential sources
of error increase exponentially as the communication enriches to include more
users and more types of media. There are, for example, five possible sources
of error, even within a simple communication link, i.e. User A, Terminal A,
Network, Terminal B, and User B.

3.3.3 Where and when will the terminal be used?

Not all terminals will be used in the comfort of a home or office environment.
Noise may affect listening levels for speech as well as telephone tones and
signals, while in a quiet open plan office audible feedback, or loudspeakers or
handsfree operation may annoy others and reduce privacy. Bright direct
sunlight can cause a complete loss of contrast for LED and CRT displays,
whereas L.CDs can only be used in low light levels if backlighting is provided.

Terminals designed for use in public locations may need to take account of
adverse weather conditions, including extremes of temperature and humidity,
as well as misuse and vandalism. Similarly, mobile terminals by their nature
will be used out of doors and in potentially very dirty environments. Even
terminals designed for the home or office can be open to accidents and abuse,
from simple spillages, to using the handset as a hammer.

Not all terminals will be used during the hours of daylight or within well lit
offices. Not all terminals will be used occasionally, some are in constant use all
day and everyday, whereas others are not used for months. Finally, what is
true for the terminals may also be true for the facilities and services, whether
they are available in the network or the terminal.

Consequently, in addition to the descriptions of the raw tasks that can be
extrapolated for each user group from the task analysis, there should also be
information about some of the characteristics that specific tasks demonstrate,
or about the situation within which specific tasks might have to be completed.
For example, the user at home and in the office needs to accept incoming calls
and so does the switchboard or emergency operator. However, the latter two
also have the additional possibilities of working under very heavy traffic levels
and significant time pressures, i.e. the need to accept the next call immediately
on release of the previous one. Therefore, for the task analysis to be complete,
the characteristics and working environment of the task needs to be
understood. Table 6 presents a summary of some of the key task variables that
can impact the design of the terminal.
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Table 6 : Summary of task characteristics and requirements

Task Variable | Design impact

Task complexity | Affects interface design, choice of dialogue design, and user
guidance. Develop working scenarios for sample procedures for
frequent and important tasks, and worst case infrequent events.

Task frequency | Affects the layout of controls, screen layout, user interface design
and user guidance. Group controls, displays. Offer most support
to infrequent and once only use. Offer short cuts for frequent use
where user becomes skilled.

Multi-tasking Affects user interface and input and output demands. Offer
alternative outputs such as tone plus visual message to catch the
users attention. Allow system to monitor long duration activities
such as file transfer in background.

Time pressure Affects user interface. If time is critical minimize keystrokes and
response times, offer user definable defaults, and short cuts. If
time is not critical beware of excessively fast response times
pressurising the user.

Fail safe Affects all aspects of the design. Include cancel and undo features
and error checking to minimize impact of human error. For critical
usage, for example, where using ISDN terminal to monitor control
room safety, some form of expert risk analysis may be required in
order to fully optimize the design. Include prototype evaluation to
highlight sources of errors.

Security hazards | Affects user interface and communications design. Keep log-on
procedures as brief as possible, balancing the everyday needs of
the legitimate user against the need for security from unauthorized

access.
Unusual Consider whether there are any aspects of the task or job that put
conditions special demands on the design specification. For example, having

to wear protective clothing, competing demands such as using the
telephone when driving, or noise.

3.3.4 The impact of task analysis

By completing a thorough task analysis covering each of the user groups the
terminal will impact, the designers will obtain a detailed description of the
product’s requirements from the users’ perspective. There are four ways in
which a task analysis can make a user centred impact within a design process:

1 By affecting the designers’ understanding of the users’ task requirements.

The process of collating and analysing user and task data usually takes
the terminal development team into close contact with current users of
similar products and their marketing colleagues. There is a subtle but
very significant difference between designing a product with its essential
functionality and designing for the experience of using that product.
Collating user/task information gives designers the opportunity of learning
about that experience at first hand and of seeing their work through
another pair of eyes.
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2 By indicating a framework for the design of the user interface based on
the structure and logical grouping of users’ tasks and sub-tasks.

The grouping of tasks and sub-tasks helps the user to breakdown
complex tasks into more manageable logically related groups. The
relationships of task frequency, task importance, operational sequence,
task similarity, etc., can all be applied to the way control keys are
organized, or the way menu items are linked and structured hierarchically,
or the way the display screen is laid out.

3 By establishing user performance criteria to specific key tasks which can
be used to evaluate the product concepts and prototypes during the
development.

The application of user performance criteria to specific key tasks that
have been defined, leads directly to the production of a Usability
Specification for the terminal being designed. Where, for example, it could
be spacified that:

95% of a representative sample of users can achieve task A successfully
at the first attemnpt, within X seconds; and,

80% of a representative sample of users can achieve task B successfully
at the first attempt, within Y seconds; and,

95% of the same sample of users can subjectively rate the terminal on
task A and or B, as good as or better than a similar sample rated a
competitive product, on a similar task or set of tasks.

The existence of a usability specification of this sort can act as a strong
focal point for all aspects of the design by setting clear objectives by
which the design solutions can be tested. The earlier in the design
process such a specification is made, the earlier prototype solutions can
be tested and the easier design changes can be implemented.

4 By providing formal methods for the elicitation and assessment of user

and task requirements, e.g. User/Task Requirements Specification,
Functionality Matrix.

Table 7: Simplified example of HUFIT’s Functionality Matrix

HUFIT - Terminal

Functionality Functionality
Matrix
User and Task A 8 o] D E F Etc.
Requirements

-

m~N| O f & W N
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A Functionality Matrix (HUFIT, 1989) can be used to cross reference the user
and task requirements defined during the task analysis, with the prospective
terminals planned functionality. The concept is that, to meet the users
requirements, there should be an element within the terminals functionality
which can be simply matched against each stated requirement.

By looking along the rows of the matrix the specified requirements can be
checked to see that they are all being accommodated. Additional functionality
may then be required to cover any missing elements. Similarly, by looking
along the columns of the matrix, the functionality can be checked to see if any
unnecessary provision is being made, that is, not being balanced by a user or
task requirement. By introducing a five point scale to assess each cell of the
matrix, a rough comparison can be made between columns or rows when
design trade-off decisions might be necessary.

RACE project 1077 Usage Reference Model has collated a broad range of
general and specific data on the usage implications for broadband ISDN
terminals and their functions (RACE Project 1077 URM, 1990). Race project
1067 GUIDANCE developed the concept of goal and enabling tasks into a
method for extrapolating specifications for IBC systems (Voigt et al, 1993).
For more general information on other tools and methods available within
human
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4 Design Issues

4.1

411

Introduction

The purpose of this Clause is to introduce design issues as they relate to real
products, systems and applications. Four types of ISDN terminal are
considered: telephones, facsimiles, videotelephones, and integrated multimedia
terminals.

The design issues are raised in the form of questions to the people involved in
the design process. The questions are addressed to all the members of the
product design team, including the Product Design Manager, Industrial
Designers, Hardware Engineers, Software and User Interface Developers,
Marketing and Quality Assurance. Finding the answers to the questions and
issues raised is part of the designers’ challenge. Hopefully some of the answers
may be found in the Design Guidelines Clause. To highlight each of the product
areas and to help focus ideas. lilustrated examples are shown for each product
type. The illustrations are annotated with relevant topics. Each topic can be
referenced in the Design Guidelines Clause.

Caveat

The illustrations given in this Clause are intended to be generic for the product
type. Any similarity to any current or future products is purely coincidental. By
including these drawings, ETSI is referencing a product type; it is not endorsing
any particular product style or feature.
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4.2 Telephones - Fixed, Private

The design issues in this subclause relate to ISDN telephone design.

| Acoustic Signals | l Handset | | Voice Transmission ” Character Displays | lUser Guidancel

Microphone

Call Handing

Figure 6: Generic telephone (fixed, private)

Marketing/Design Managers
What range of people is the telephone to be used by?

market sector

physical size and abilities
experience, skill, technical ability
cultural background

first language

What provisions are planned to accommodate people with special needs?

visual, hearing, motor and intellectual impairment
modularity, to allow input/output technologies to be changed
choice and usage of controls and indications

children and elderly

What key tasks will people need to do to make the telephone work best for

them?

set up, install and learn how to make and receive calls

make and receive telephone calls, handle multi-party calls

set and use the telephone facilities

use the telephone to access network-provided Supplementary Services

Where will the telephone be used?

indoors, desk top or wall mounted, office, factory or home
outdoors, exposed to weather or sheltered
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Industrial/Hardware Designers
What are the requirements on the casework construction?

materials, strength and durability
fluid, dust hazards

maintenance, e.g. battery exchange
modularity

electrical and thermal safety

What are the requirements on the shape and colour?

desk top, wall mounted and portable usage
reflections, legibility
cleaning and hygiene

What arrangement of the major units is appropriate?

provision and location of handset
keyboard and/or other controls

visual and auditory displays
connector cables and battery housing
labels, prompts

Hardware/Software Engineers
How will people input and remember telephone addresses?

dialling key pad, alphanumeric keyboard, other controls
abbreviated dialling, e.g. redial, direct dial keys, short code dialling,
alphabetic directories, etc.

alpha-mnemonic dialling, short code lists, paper directory

overlap and/or en bloc dialling (with editing)

How will people access and control terminal, transmission and network-
provided facilities?

choice of ring signals, ring signal volume, speech volume, microphone
on/off, handsfree/handset

ISDN capabilities, two call handling, terminal identity/sub-addressing,
etc.

ISDN access to supplementary services, changes of teleservice

keys, soft keys, selector switches, rotary knobs, pointers etc.

ISDN switching orders for multiple calls, seamlessness between local
and network services

How will the controls be laid out and grouped?

primary, secondary control areas
control/display relationship, control actuation directions
keypad/keyboard separation, function key groups

How will people monitor and progress the set up and reception of cails?

auditory displays: ringers, tones, synthetic speech, operational noises
visual displays: alphanumeric and symbol displays (small and large),
status light displays, printed paper, control labels

tactile displays: vibratory keys, Braille pads

how will people monitor and progress terminal, transmission and
network provided facilities

ISDN Supplementary Services, e.g. CLIP, CW, CF, CCBS, etc.
terminal services for abbreviated dialling etc.

local ISDN required capabilities, e.g. second call arriving, terminal
identity changes, etc.

changes of teleservice or service quality

How will the displays be laid out and positioned?

visual displays: LCDs, CRTs, LEDs and other technologies
printed displays: control labels, prompting graphics, warning labels
auditory displays: speech path loudspeakers, ringers and buzzers
tactile displays
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Handset

l Character Display

Microphone

Design Issues - Telophones

Optical Signals

]l Keys
Slider Switches

Figure 7: Generic cordless telephone (fixed, private)

Software/User Interface Developers

How will the user dialogue support the user and the tasks?

- user stereotypes and expectations, particularly for call set up, receive
and terminate

- domestic, business, European languages

. user guidance

What features are supported
- set up of user programmable features
- flexibility, defaults, personalization

What information will the user receive from the system?

- status and warning

- feedback on actions numeric, alpha-numeric, speech messages, tones
- instructions as auditory menus, prompts, visual display

What control information will the user send to the system?
- telephone numbers

- feature commands

- alpha codes and text
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What dialogue style, and characteristics?

- phone based intetfaces, feature keys, soft-keys programmable keys
- response time to inputs and execution

- consistency of syntax, procedures

Quality Assurance Manager

What are the usability design goals?

- learn-ability, efficiency, effectiveness, flexibility
- user preference, acceptance

How can usability be assessed and measured?

- user performance and errors

- test frequent, critical, worst case user tasks
- low fidelity prototypes, mock-ups, field trials
- interviews, questionnaires, observation

How will usability be applied?

- initial specification, design review, modification
- expert validation

- quality assurance, sign off
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4.3 Facsimile - Fixed, Private

| Character Disploysj

User Guidance

Acoustic Signals

Control Key Dialogues ]

The design issues highlighted in this subclause principally relate to private
facsimile equipments. However, many of the issues will probably be directly
relevant to public terminals.

==

|Te|ep|'\one Keypad |

Figure 8: Generic facsimile terminal (fixed, private)

Marketing/Design Managers

What range of people is the facsimile to be used by?
- market sector

- physical size and ability

- experience, skill, technical ability

- culture, first language

What provisions are planned to accommodate people with special needs?
- visual, hearing, motor and intellectual impairment

- modularity, to allow input/output technologies to be changed

- choice and usage of controls and indications

What key tasks will people need to do to make the facsimile work best for
them?

- set up and learn how to send and receive faxes

- send and receive facsimile, handle multiple sends

- send at pre-set times

- monitor and maintain paper supplies for received faxes
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Where will the facsimile be used?
- indoors, desk top or wall mounted (office, factory or home)
- outdoors, in sheltered accommodation

Industrial/Hardware Designers

What are the requirements on the casework construction?
- to simplify installation and connection to network

- routine maintenance, paper supply, paper jam

- durability

- electrical and thermal safety

What are the requirements on the shape and colour?
- desk top usage

- pontability/adjustability

- paper transport and collection

reflections

- cleaning

What layout is appropriate?

- location and orientation of paper feeds and collection
- keys and other controls

- visual and auditory displays

- connector cables and power support

- labels, on-product instructions

Hardware/Software Engineers

How will people input and remember facsimile addresses?

- dialling keypad, alphanumeric keyboard, other controls

- dial features such as abbreviated dialling, redial, direct dial short code
dialling, electronic directory, etc.

- overlap and/or en bloc dialling (with editing)

How will people access and control facsimile terminal, transmission and
network-provided facilities?

- ISDN capabilities, terminal identity for local bus, changes of teleservice

- ISDN Supplementary Services, CLIP, CUG; changes of service quality

- choice of ring signal, volume, time to answer, change of fax header, etc.

- alphanumeric and feature keys, soft keys, selector switches, knobs,
pointers etc.

How will controls be laid out and grouped?

- facsimile send and receive controls (off-hook, keypad etc.)
- paper handling and paper path access controls

- abbreviated dialling facilities

- operational sequence, functional relationship

How will people monitor and progress the call set up and transmission and

reception of documents?

- auditory displays: tones, ringers, fax handshake signals, volume control

- operational noise (paper feed, reading and printing mechanisms)

- visual displays: alphanumeric/symbol displays, status lights, on product
graphics, operational changes (paper feedings, paper output)

- tactile displays: control feedback, Braille displays, operational vibration

How will the displays be laid out and positioned?

- visual displays: electronic (CRT, LCD, VFD, LED etc.) printed (symbols,
pictograms, on product instructions, labels)

- auditory displays: call progress loudspeakers/ringer
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I Error Management User Interface

Didlogue Styles

."ﬁ\v

o S

Acoustic Signals

Figure 9: Generic tax/modem (fixed, private)

Software/User Interface Developers

How will the user dialogue support the user and the tasks?

- user stereotypes and expectations, particularly for call set up, receive
and terminate

- domestic, business, European language variants

- text prompts, help, user guidance

What information will the user receive from the system?

- status and warning

- feedback on actions numeric, alpha numeric, speech messages, tones
- instructions as auditory menus, prompts, visual display

- records of calls made, faxes sent and received
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What control information will the user send to system?
- fax phone numbers

- feature commands

- alpha codes and text

What dialogue style, and characteristics?

- phone based interfaces, feature keys, soft-keys, programmable keys
- screen based application, menus, forms, object manipulation

- response time to inputs and execution

- consistency of syntax, procedures, language

What features are supported
- set up of user programmable features
- flexibility, defaults, personalization

Quality Assurance Manager

What are the usability design goals?

- learn-ability, efficiency, effectiveness, flexibility
- user preference, acceptance

How can usability be assessed and measured?

- user performance and errors

- comparison with performance on similar, or previous versions
- test basic procedures for fax set up, transmission, receive

- test frequent, critical, worst case user tasks

- low fidelity prototypes, mock-ups, field trials

- interviews, questionnaires, observation

How will usability be applied?

- initial specification, design review, modification

- expert validation

- quality assurance and conformance with human factors
recommendations, sign off



Page 35
ETR 116 : 1994

Design Issues - Videotelephones

4.4 Videotelephones - Fixed, Private

The design issues highlighted in this subclause principally relate to private
fixed videotelephone equipments.

’——Videotelephones J

r Non-CRT Displays

Handset Cradle

chousﬁc Signals J

Telephone KeypadsJ

[ Alphanumeric Keyboards J

Figure 10: Generic small screen videotelephone, e.g. QCIF (fixed, private)

Marketing/Design Managers

What range of people is the videotelephone to be used by?
- market sector

- physical size and capabilities

- experience, technical ability

- cultural and language

What provisions are planned to accommodate people with special needs?
- visual, hearing, motor and intellectual impairment

- modularity, to allow input/output technologies to be changed

- choice and usage of controls and indications

- children and elderly

What key tasks will people need to do to use the videotelephone effectively?

- install, set up and learn how to make and receive videotelephone calls

- make and receive telephone and videotelephone calls and change
between them

- access and control ISDN terminal, network and supplementary services

- monitor and maintain videotelephone capabilities and facilities

Where will the videotelephone be used?
- indoors, office desk-top, home table top, wail mounted
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Industrial/Hardware Designers

What are the requirements on the casework construction?
- installation and connection to the network

- rough handling and potential contaminants

- electrical and thermal safety

- user control over privacy

What are the requirements on the shape and colour?

- desk top or wall mounting and occasional portability/adjustability
- access and control by the expected user population

- reflections, reduction of glare, optimum contrast

- cleaning, hygiene

What arrangements of the major elements is appropriate?

- camera/screen for head/shoulders view

- keys and other controls

visual and auditory displays

loudspeaker, microphone

connector cables and power support for codec, display, camera(s), etc.
labels, on product instructions

Hardware/Software Engineers

How will people input and remember video and telephone addresses?

- dialling keypad, alphanumeric keyboard, other controls

- dialling features abbreviated dialling, redial, direct dial, short codes,
alphabetic directory

- alpha-mnemonic dialling, overlap and/or en bloc dialling

- variations in procedure for video and telephone call set up/receive

- handset, handsfree and/or loudspeech

How will people access and control videotelephone terminal, transmission and

network-provided facilities?

- videotelephone special functions (self view, camera off, picture freeze, stc.)

- exchanging between videotelephony and telephony before/during calls

- maintaining privacy on incoming video calls

- ISDN capabilities, terminal identity re telephony/videotelephony calls

- ISDN supplementary services (call forward for
telephony/videotelephony)

- ISDN switching orders for multiple calls

How will controls be laid out and grouped?

- videotelephone/telephone call set up and control functions

- display control facilities (brightness, contrast, etc.)

- control/display relationship, control actuation directions

- primary, secondary control areas, functional and sequential relationships

How will people monitor and progress the set up and reception of calls?

- auditory displays: ringers, tones, synthetic speech, operational noises

- visual displays: video display, alphanumeric and symbol displays, status
lights, control labels and on-product graphics

- tactile displays: control action feedback

How will people monitor and progress terminal, transmission and network-

provided facilities?

- ISDN supplementary services: CLIP, CW, CFU, etc.

- ISDN switching orders for multiparty calls

- local ISDN required capabilities, e.g. second call arriving, terminal
identity

- changes between videotelephony and telephony teleservices and/or
service quality

- terminal services for abbreviated dialling, video control, privacy, etc.

How will the displays be laid out and positioned?

- visual display format, LCDs, CRTs, LEDs, and other technologies
- printed displays: control labels, prompting graphics, etc.

- auditory output: loudspeakers, ringers,
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—Jl CRT Displays ]
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Figure 11: Generic full screen videotelephone, e.g. CIF (fixed, private)

Software/User Interface Developers

How will the user dialogue support the user and the tasks?

- user stereotypes and expectations, patrticularly for call set up, receive
and terminate

- domestic, business use

- international call handling

What information will the user receive from the system?

- status and warning lights and tones

- feedback on actions as alpha numeric, voice, tones

- instructions as auditory menus, screen based messages, prompts

What control information will the user send to the system?
- alpha and numeric entries
- feature set up and control of camera, screen, microphone

What dialogue style, and characteristics?

- phone based interfaces, feature keys, programmable keys
- screen based interface, soft-keys, menus, forms

- response time to inputs and execution

- consistency of syntax, procedures

- error checking, error correction

Quality Assurance Manager

What are the usability design goals?

- user performance, learn-ability, efficiency, effectiveness, flexibility
- user preference, acceptance
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How can usability be assessed and measured?

- user performance tests, time and errors

- test: call set up and answer procedures

- test: frequent, critical, user tasks

- use: low fidelity prototypes, mock-ups, field trials
- interviews, questionnaires, observation

How will usability be applied?

- specifications, design review, modification

- expert validation, conformance to human factors recommendations
- quality assurance sign off
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4.5 Integrated Multimedia Terminals - Fixed, Private

The design issuses highlighted in this subclause relate to the range of terminal
equipments which integrate some or all of the communications media: voice
telephony, facsimile, videotelephony and data.

The relevance of any particular issue may depend on the media to be
integrated, e.g. voice/fax, voice/data, voice/image/data.

Handset Cra

Figure 12: Generic voice/data terminal (fixed, private)

Marketing/Design Managers

What range of people is the integrated multimedia terminal to be used by?
- physical size ability and variability

- intellectual capacity, memory, learning ability

- cultural background, first language

What provisions are planned to accommodate people with special needs?
- visual, hearing, motor and intellectual impairment

- modularity, to allow input/output technologies to be changed

- choice and usage of controls and indications
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What key tasks will people need to do to use the terminal effectively?

install, set up and learn how to make and receive the basic range of
calls (telephone, facsimile, video, data, etc.)

make and receive any of the possible range of single media and multi-
media calls and to change between them (e.g. voice/data to
videotelephony)

access and control ISDN terminal, network and supplementary services
monitor and maintain the integrated media capabilities and functions

Industrial/Hardware Designers
What are the requirements on the casework construction?

support the target range of media

installation and connection to the network

modularity and choice of control and display elements for people with
special needs

electrical and thermal safety

rough handling and potential contaminants

What are the requirements of the shape and finish of the terminal?

desk top mounting of terminal and sub-units
reflections, optimize contrasts

cleaning and hygiene

terminals functionality

paper handling, paper transport and storage

What arrangements of the major units is appropriate?

keys, keyboards and other control: visual, auditory and tactile displays,
voice units (handsets, headsets), printed paper units (scanner, printer)
connectors, cables and power support for individual units

relationships between different units: (camera/display relationship for
showing head and shoulders image)

on product graphics, labels

Hardware/Software Engineers
How will people access and control call set up, acceptance and termination?

dial keypad, alphanumeric keyboard, point and select,
handset’handsfree controls (alpha-mnemonic or numeric, overlap or en
bloc dialling)

dialling featurss, redial, direct dial, short code, alphabetic directory
teleservice selection and changes (telephony to videotelephony to
voice/data, etc.) before and during calls

congruency across call set up and acceptance procedures between the
provided media

How will people access and control the supporting services provided by the
terminal, transmission and network?

particular media special functions, e.g. videotelephone self view, picture
freeze

opportunities provided for shared media functions

ISDN capabilities {terminal identity for separate media) and switching
orders for multi-point calls

ISDN supplementary services (especially call forwarding for individual
media)

offer one control strategy for all supported media

How will controls be laid out and grouped?

call set up and control functions

display and paper handling control functions

control-display relationship, control actuation direction
primary, secondary control, functional sequential relationships
microphones and pointing devices
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How will people monitor and progress call set up, acceptance and termination?

- auditory displays: ringers, tones, synthetic speech, operational noises

- visual displays: video display, alphanumeric and symbol displays, status
lights, control labels and on-product graphics, printed material

- tactile displays: control action feedback, operational vibration, vibratory
keys, Braille pads

How will people monitor and progress the supporting integrated media

provided by the terminal, transmission and network?

- ISDN supplementary services: CLIP, call waiting, call forwarding, etc.

- ISDN capabilities (terminal identity etc.) and switching order control

- terminal facilities (abbreviated number stores, default parameters, etc.)

- service particular functions (e.g. videotelephone camera off, alternative
cameras)

- display space and windowing to support the range of media offered

[Non-CRT Displays | Graphical User Feedback AN
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Adjustability \ ‘
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Cameras
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Figure 13: Generic integrated multimedia terminal
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How will displays be laid and grouped?

visual displays: LCDs, CRTs, LEDs and other technologies

printed displays: control iabels, on-product graphics, etc.

auditory displays: loudspeakers, ringers

tactile displays: keys, Braille pads

opportunities for sharing or providing independent displays for separate
media

Software/User Interface Developers
How will the user dialogue support the user and the tasks?

user stereotypes and expectations, particularly for call set up, receive
and terminate, and for individual modules of fax or videotelephons,
computer applications

international applications

consistency and compatibility between applications, systems

user guidance, on-line help

What information will the user receive from the system?

status and warning
feedback on actions numeric, alpha-numeric, speech messages, tones
instructions as auditory menus, prompts, visual display

What control information will the user send to the system?

telephone numbers
feature commands
alpha codes and text

What dialogue style, and characteristics?

phone based interfaces, feature keys, soft-keys programmable keys
screen based interface, object manipulation, WIMPS

response time to inputs and execution

consistency of syntax, procedures

error checking, error correction, defaults

Quality Assurance Manager
What are the usability design goals?

learn-ability, efficiency, effectiveness, flexibility
user preference, acceptance

How can usability be assessed and measured?

user performance, time and errors

test basic tasks for individual modules

test basic and frequent multi-function tasks

test critical and worst case multi-function tasks
use low fidelity prototypes, mock-ups, field trials
interviews, questionnaires, observation

How will usability be applied?

initial specification, design review, modification
sign off, conformance testing to human factors recommendations
expert validation
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5 Design Guidelines

5.1 Introduction

This Clause contains the Human Factors Design Guidelines. The guidelines are
arranged alphabetically, with no indication of importance intended.

Each guideline entry has six components:

Title

Alternative titles (shown in italics in bracksts)

Definition

Cross references (other guideline entries that should also be considered)
Recommendations (the preferred human factors design points)
Additional comments (additional points and usability factors worth
considering)

DO WN

The guidelines offered can be considered under the following general topics:

Communication and Transmission
Addresses, Call Handling, Data Transmission, Dialling, Facsimile Machine,
Multimedia Terminal, Security, Supplementary Services, Voice Transmission

Casework

Adjustability, Cables, Casework Colour, Connectors, Handset, Handset Cradle,
Hand Sizes, Hookswitch, Maintenance, Paper Handling, Portability, Safety,
Surface Finish, Videotelephones

Input Hardware

Analogue Controls (Linear Sliders, Rotary Controls, Thumb/Finger Wheels)
Keyboards (Alphanumeric Keyboards, Keys, Telephone Keypads)

Non-tactile Inputs (Bar-code Readers, Cameras, Card Readers, Microphones)
Pointing Devices (Cursor Keys, Data Glove, Eye/Head Movement, Foot Mouse,
Graphics Tablet, Joysticks - Finger/Hand, Light Pens, Mouse, Roll Balls,
Stylus/Pen Computer, Touch Screens)

Speech Recognition

Switches (Key Operated Switches, Pushbuttons, Rocker Switches, Rotary
Switches, Slider Switches, Toggle Switches)

Output Hardware

Auditory Displays (Acoustic Signals, Music, Speech Output)

Tactile Displays

Visual Displays (Character Displays, Graphic Displays, CRT Displays, Non-CRT
Displays, Optical Signals)

Printed Displays (Handbooks, Labels, Symbols)

Software User Interface

Auditory Menus, Command Language Style, Consistency, Control Key
Dialogues, Dialogue Style, Error Management, Evaluation, Feedback, Flexibility,
Function Keys, Graphical User Interface, Help, Menu Dialogues, National
Variations, Phone-based Interfaces, Response Times, Screen Formatting,
Screen Messages, Standardization, Usability, User Guidance, User Interface
Design Principles
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Acoustic Signals

(Auditory Tones, Earcons, Ring Signals, Warning Tones)

Acoustic signals and auditory tones are intended to provide information to the
user of the status of terminals, systems and networks. For clarification, acoustic
signals include: the ringing signals, equipment warning signals, e.g. error
“bleep”, and also incidental noises such as the sound of a cooling fan or disc-
drive. Auditory tones include: the ring tone (the other terminal is ringing), busy
tone, call waiting, fax answerback, etc.

Cross references:

Call Handling; Feedback; Music; National Variations; Response Times; Voice
Transmission

Recommendations:

J use acoustic signals to attract attention, for example, as the ring signal
and as a warning signal where immediate action is needed.

. use auditory tones to provide feedback on the current state of a call, and
as a prompt for action within call set-up/handling.

. for signals or tones, use a very limited number of easily recognized codes
using rhythm (cadence) and pitch (frequency) variations; preferably less
than 7 in any single context. For example, keep the total number of tones
possible within call set-up to less than 7 (Miller, 1956).

. use tones having a frequency (pitch) between 300Hz and 3000Hz where
the human ear is most sensitive irrespective of the auditory channel's
bandwidth (3,1 kHz, 7 kHz, 15 kHz, etc.).

. ensure the time delay between terminal, system or network changes and
the corresponding signal or tone is minimal; a desirable maximum would
be 0,5 seconds (See Response Times).

o ensure the sound level of tones provided by the terminal independently,
or in response to network prompts, meets the CCITT recommended
levels shown in figure 16 (CCITT Recommendation E.180).

. where possible provide a volume control so that users can adjust the
loudness of signals and tones for personal preference and relative to any
ambient noise.

. where tones are generated independently by the ISDN terminal in
response to signalling from the network, the terminal generated tones
should copy the local PSTN generated tones in frequencies, cadence
and meaning.

. in general, ISDN terminals should not generate new tones. If the terminal
provides services which require feedback, it is preferred that the terminal
makes use only of the minimum set of PSTN tones (dial tone, special dial
tone, ring tone, busy tone, congestion tone, special information tone, call
waiting tone and warning tone); these may be supplemented by other
auditory or visual announcements.
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J make use of users stereotypes, use accepted telephony tone codes, e.g.
for ringing and busy tones. (CCITT Recommendations E.180, E.181,
E.184, ETSI ETS 300 295).
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Figure 14: ETSI recommendations for terminal generated tones

. for signals, use complex (multi/variable frequency) sounds, variations in
cadence (rhythm) and combinations of sounds to make two to four note
patterns as these are easier to identify than single frequency pure tones.

. in general, aim to support signals and tones with confirmatory and
supplementary visual information, e.g. a lamp signal in response to a ring
signal and an indication who is calling, helps both the people with special
needs and the untrained user.

. if possible allow users to control or switch off acoustic signals where they
might cause annoyance in quiet or crowded environments.

. peripheral sounds such as a disc-drive operating may provide important
feedback cues, if these are lost due to technological improvements
consider providing alternative auditory or visual signals.

. although often useful information, try to keep the pitch of continuous
operating noises as low as possible, and ensure they are within the
relevant noise criterion curves. Some EC countries have a required target
level for areas where “intellectual” work is being done (i.e. Offices) e.g.
Great Britain 55dBA. (BS 7179) Ensure that operational noise has
minimum impact on and does not mask signals and tones. (Clark, 1987).
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Figure 15: Noise criterion curves

. where security requirements prevent the giving of auditory feedback, e.g.
for PIN numbers, etc.; ensure the user can still receive visual and/or
auditory feedback on the other elements of the dialogue, e.g. the dialled
out number.

Additional comments:

Audio icons (earcons), coded signals or auditory information tones which the
user has to interpret and to respond to differently, should be made as different
as possible.

Auditory signals are particularly valuable for attracting attention, and giving
warnings. However, the information content of a “ring or beep” is very low and
may need to be supplemented by further visual or speech outputs. (CCITT
Recommendations E.182, E.183).

It is useful in many environments, if users are able to adapt or modify the ring
signal, for example, so that they can differentiate between several terminals in
close proximity. Where rting signals can be customized, it is desirable for the
user to be able to test the changes without having to make or request a call.



Page 47
ETR 116 : 1994

Acoustic Signals

Environmental constraints need also to be considered since signals and tones
may not be heard in noisy conditions, or may be annoying or embarrassing in
quiet or crowded conditions. For example, the usability of the basic ring signal
can be improved by providing a supplementary lamp signal, which enables the
sound to be minimized and incidentally helps people with hearing difficulties.

At the time of going to press, the recommended figure for acoustic signal sound
pressure level is subject to further study within ITU-T. One proposal suggests:
when measured by an artificial ear, the acoustic sound pressure level is
recommended to be -5 + 4 dBPa (each sine wave) for a handset terminal when
the Received Loudness Rating (RLR) is at the nominal value.
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Figure 16: CCITT recommended listening level limits for tones

For further information on preferred listening levels, see Coleman (1980), and on
audio icons (earcons), see Jones and Furner (1989).
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Addresses

(Telephone Numbers)

The expression used to describe the string of alphanumeric characters and
symbols required to dial a call, or refer to a subscriber number. Addresses used
for a wide range of telecommunications services (voice, facsimile, telex,
videotelephony) are principally numeric, whereas data communications
addresses, e.g. electronic mail boxes are invariably alphanumeric, and may
include other conventional keyboard symbols.

Cross references:

Call Handling; Dialling

Recommendations:

. use the CCITT preferred format for all printed forms of national and

international numbers (CCITT Recommendation E.123).

Additional comments:

National

(0123) 456 789

International

+123 456 789

Consideration may also be necessary of ITU-T Recommendation E.331 -
"Minimum user-terminal interface for a human user entering address information
into an ISDN terminal"; if the terminal may be used within a private or similar
numbering plan environment (See figure 17).

address in some numbering plan

for example:
ISDN address

international ISDN number

national {significant)
[ rambor — ]

A 4

type of
strusture NPI number cC NDC SN SA
“dialling”
sequence NPl % TON CC NDC SN SA #
always 6
signalled N — [
not always
signalled N N N SN —
CC  Country code TO101720-g1
NDC National destination code
NPl Numbering plan identification
SA  Sub-address
SN Subscriber number
TON Type of number

Note: it would be seldom, if ever, that every part of this sequence were input for a single

connection.

Figure 17: ITU-T recommended ISDN address format
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Adjustability

(Repetitive Strain Injury (RSI), Swivel and Tilt)

This is the facility to position and re-position a module or a complete terminal to
meet the specific personal requirements of the user.

Cross references:

Casework; CRT Displays; Flexibility; Portability; Safety

Recommendations:

. give consideration in the construction of all single unit terminals to aspects
that will facilitate the adjustment of the terminal to optimize the orientation
of user critical elements (e.g. bring it closer to read the display or avoid
specular reflactions).

. if the terminal integrates Visual Display Terminal and Keyboard, the
keyboard should be separate from the display unit, and the keyboard and
display unit flexible enough to allow a range of working arrangements (1ISO
DIS 9241). The display unit should also enable the following range of
adjustments:

- Screen tilt -5° to +20° (from vertical) (DIN 66 234 Part- 6).

- Screen height adjustment range 110mm (minimum, if provided)
(DIN 66 234 Part- 6).

. if the keyboard is also adjustable, at least one position within the range of
adjustment should meet the 30mm height requirements on the “C” row - A,
S, D, F, G, H, etc. (ISO DIS 9241 Part 4).

N
<z
rotation (no angles specified)
A
TILT -5° to +20°
f )
L 1

Figure 18: Visual display adjustability (swivel and tilt)
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when an item is being adjusted, enable the item to remain stable while the
adjustment is locked. If possible the whole procedure should be capable
of being completed one-handed.

give consideration in the construction of the terminal for the replacement
or parallel operation of control and display areas, to maximize the
opportunity for people with special needs to use alternative input and
output technologies to the standard fit.

when terminals or terminal modules are adjustable provide adequate
hand positioning points with suitable friction surfaces to assist in making
the adjustments. Ensure the item is adjustable by people with 5th
percentile push/pull capability (maximum push/pull forces of 75 N, based
on 67% of 5th percentile male capacity with non-preferred hand/arm at
least effective angle of elbow flexion, 90° - Mil Std 1472 C) and reach
(650mm, based on functional reach of 5th percentile females). (CEN
TC122) (Pheasant, 1986).

Additional comments:

It is a physiological requirement that people adjust their posture to release
stresses on the body. Therefore it is essential that equipment designs should
not constrain people to work in fixed or cramped postures, especially when the
equipment has to be used over extended periods. This applies equally to the
end-users and maintainers of the equipment.
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Alphanumeric Keyboards

(Alphabetic Layouts, QWERTY/QWERTZ/AZERTY Keyboards,
Repetitive Strain Injury)

An alphanumeric keyboard contains keys bearing letters of the alphabet as well
as numbers (and possibly function keys), usually in separate blocks.

Cross references:

Control Key Dialogues; Keyboards; Keys; Pushbuttons; Safety; Switches;
Telephone Keypads

Recommendations:

A
Alternative / A
e

letter positions
in latin alphabet

the preferred key pitch (key centre to centre) for professional level
alphanumeric data entry is 19mm = 1mm, vertically and horizontally
irrespective of key cap style. (DIN 2139, ECMA-110, ECMA-126).

the preferred arrangement of letters, digits and symbols is the accepted
“QWERTY” layout, with national variations. (ISO 2530 and ISO 3243;
scheduled to be replaced by ISO/IEC DIS 9995) (See figure 19).

4 M
S Y xje v [N T

M or a national character

Figure 19: ISONEC recommended arrangement of letters

consider providing raised dots or lines on the touched surface of the
respective keys in the C-row, “F” and “J”, to help unsighted navigation of
the keyboard.

the preferred keyboard height at the Home row (A, S, D, F, etc.) is 30mm
or less. (German Gepruefte Sicherheit (G.S.) -VBG). Alternatively 35mm
is the maximum for the lowest setting (ECMA-110, ECMA-126) (See
figure 20).

the preferred keyboard angle is less than 15° (German Gepruefte
Sicherheit (G.S.) VBG), or between 5° - 18° (ECMA-110, ECMA-126).
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e
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e
-
- |
30 mm — *
max. ?
Figure 20: Preferred keyboard angles
. where the alphanumeric keyboard is part of display screen equipment that

is to be used for a significant part of the working day, the design needs to
meet Health and Safety regulations under the European Council Directive
90/270/EEC.

. for VDU workstations, ensure the keyboard is separable from the screen
unit by at least 300mm (ECMA-110, ECMA-126). This may be desirable,
but is not mandatory, for portable terminals or compact systems for
specific applications.

. if a compact keyboard is essential (less than 18mm key pitch) there is
evidence that “QWERTY” layouts perform better than Alphabstic
(Francas, 1983 (9mm pitch, 6mm clearance radius)).

. alphabetic layouts are only recommended if space precludes the 4 x 10
key matrix necessary for a “QWERTY” layout, where the increase in key
size for a 5 x 6 versus a 4 x 10 layout can be traded with the benefit of

“QWERTY” over alphabetic.
A B Cc D
F G H
| J K L
o P Q R S
u \ w X

Figure 21: Alphabetic (5 x 6) keyboard layout

. use conventional keys with 1-8mm travel for alphanumeric keyboards, if
membrane keyboards have to be used, be aware that data entry
performance is reduced (increased keying times and errors) (Cohen
Loeb, 1983).

. use conventional keys with 0,25 - 1,5 N force for alphanumeric
keyboards, be aware that “snap-action” tactile feedback may slow
professional typists, use “ramp/continuous force” keys for main keyboard
and “snap-action” for function keys (Alexander, 1974).
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Travel (mm)

Figure 22: Force travel characteristics
make use of enlarged keycaps for critical functions, e.g. space, enter, tab,
backspace, and the shift keys (shift, alt and control), avoid the use of

keycaps which include a standard size finger pad on top of the main key
body (See figure 23).

Good Bad

Standard

!

Avoid

Enlarged

4

Special

&

Figure 23: Example of enlarged keycaps
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Additional comments:

As a matter of good design practice, the slectrical and terminal interfaces
characteristics of detachable keyboards should conform to recognized
standards. This is one way to maximize the opportunity to offer alternative
keyboards and other input devices for users with special needs.

There is some evidence that keyboards that will be used for prolonged data
entry should be designed at different inclines to those recommended in the
standards. See Zipp (1983) and lig (1987) for more detailed information. For
more general background on the development of alphanumeric keyboards, see
Klemmer (1971).



Page 55
ETR 116 : 1994

Analogue Controls

Analogue Controls

(Continuous Controls, Controls, Knobs, Sliders, User Stereotypes)

A control input device for selecting the chosen level of a continuous analogue
variable, e.g. audio volume. Analogue controls are usually operated in a linear
(slider) or circular motion (rotary control, thumb/finger wheel).

Cross references:

Graphical User Interfaces; Linear Sliders; Rotary Controls; Thumb/Finger
Wheels

Recommendations:

. take advantage of people’s stereotypes for the direction of motion used to
increase the setting of the variable:

- for linear sliders - to the right, back or top.
ro- for rotary knobs - to the right, clockwise.
- for thumb, finger wheels - to the right, back or top.

. provide labels, legends and/or markings to:

- identify the function of the continuous control.

- identify the direction and function of the variable.

- indicate the current setting of the control and of the controlled
variable.

J analogue controls may be implemented in hardware, or in software as part
of a screen based application. The analogue controls on the screen exhibit
the same functionality as the hardware implementation. The screen based
control will require a pointing device to change its setting, and cannot
provide direct tactile feedback to the degree of change chosen.

Linear Slider

N

Rotary Control

Figure 24: Example of analogue controls

Additional comments:

The table below gives some user/task related guidance on the different types of
analogue controls (DO!, 1977).
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Table 8: Comparison of analogue controls
Sliders Rotary Controls Thumb wheels
Size of scale Limited to Multiple turns are Multiple turns are
length of slide | possible impractical
Precision of setting Moderate Good with large knob Poor
fine tuning
Speed to approximate | Good Good with scale limited | Poor
position to 270° maximum
Ease for visual check | Good Good with limited Poor
of control setting scale. Poor with
multiple rotation
Ease for non-visual Good Moderate with distinct Poor
check of control pointer and limited
setting scale
Ease of operating Good Poor Moderate
simultaneously with
array of similar
controls
Space requirements Large Moderate Smallish

it may be appropriate to consider (perhaps as a switchable option) auditory as
well as visual feedback for analogue controls. For example, a rising tone or

of a screen based application. The analogue controls on the screen exhibit
the same functionality as the hardware implementation. The screen based
control will require a pointing device to change its setting, and cannot
provide direct tactile feedback to the degree of change chosen.

Linear Slider

N

Rotary Control

Figure 24: Example of analogue controls

Additional comments:

The table below gives some user/task related guidance on the different types of

analogue controls (DO!, 1977).
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Auditory Displays

(Displays, Sounds)

The group of information displays that rely on the user hearing the information.

Cross-reference:

Acoustic Signals; Auditory Menus; Music; Speech Output

Recommendations:

J use auditory displays (acoustic signals, speech output, etc.) to
complement visual information, to assist some categories of people with
special needs, such as the visually impaired.

. use auditory displays when users are unlikely to be attending to, or facing
a visual display.

. use speech output when more message flexibility is hecessary, when
specific data has to be conveyed, when there is a need for two way
exchange of information, when listeners cannot be trained in the meaning
of acoustic signals.

. use acoustic signals: where immediate action is required, when a point in
time (but not a value) has to be indicated, to override speech
communication.

Additional Comments:

Review the individual guideline entries for specific recommendations on each
type of auditory display.
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Auditory Menus

Auditory menus are spoken using recorded real speech or synthetic speech.
Menu choices are made using key input, sound or speech.

Cross-references:

Menu Dialogues; Speech Output

Recommendations:

. develop the menu specifically for speech output. Avoid the use of
homonyms (words which sound similar). Use single words, or common
(perhaps also jargon) word pairs. Maintain a good rhythm and a near
constant speech rate, keep the gap between menu items fairly short (0,5-
1,0 second). Use the female voice. Limit the number of choices in any
one menu presentation to a maximum of six.

. ensure the quality and intelligibility of the speech output by testing on a
representative sample of users. Set the necessary success rate quite
high, e.g. 95% correct recognitions on the first exposure.

. avoid developing a hierarchy; if it is necessary, keep the number of levels
to a maximum of two.

. minimize the memory load by allowing the user to select an option
immediately. Enable interrupts or “typeover”.

. provide the facility to allow the user to hear the choices repeated.

. allow short cuts for expert users. Enable users to interrupt and type

ahead, i.e. interrupt with one or more known inputs.

Additional comments:

Research has shown that the requirements for auditory menus are more
complex than for visually displayed menus. At this time it is particularly important
to evaluate and optimize the content and format of the menu during the design
stage.
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Bar-code Readers

An input device for accessing alphanumeric data codes presented in the
standard format of printed lines of varying thickness and spacing.

Cross references:

Input Hardware; Non-tactile Inputs

Recommendations:
. ensure the bar-code is sited on a flattish surface.
. avoid covering the bar-code with any opaque or semi-transparent material,
or transparent material which can ruck or crinkle.
. provide a clean flat surface for scanning bar-codes with the stylus
scanner.

N

Example Bar-code

Ml

36

30 >

ll

Figure 25: Example of bar-code readers and bar-code

10

o ensure the bar-code reader gives a clear indication as to which part is the
sensor, when it is active and clear feedback when a code has been read
correctly or if needs a second scan.

Additional comments:

No real guidance is currently available from the human factors literature.
Therefore, if a bar-code reader is a key element of the terminal design, it is
imperative to do prototype testing early in the design process to ensure the
user’s needs are being accommodated.
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Cables

(Connecting Cables, Cords, Equipment Practice, Handset Cables,
Vandalism, Wires)

Cables are used to provide a physical interconnection between ISDN terminal

modules to connect to the ISDN, PSTN or other network, and to connect to
power sources. Typically they terminate in connectors, plugs or sockets.

Cross references:

Casework; Connectors

Recommendations:

. use flexible coiled handset cables, to connect a handset to a terminal
base unit, to prevent the cable pulling or moving a free-standing base
unit. The cable length coiled should be in the range 0,3 - 0,5m; and fully
extended in the range 1,0 - 2,0m.

Figure 26: Recommended cable lengths

. provide flexible cables to connect base units to the network and power
sources. The length will depend on the expected location of the base unit
and the resource outlets, usually a length in the range 2,0 - 4,0mis
sufficient.

. use flexible cables to interconnect between terminal modules. The type
and length should be determined by communication needs and the likely
range of terminal installation arrangements that users might consider. For
example, keyboard to base unit cables for integrated terminals may need
to be of the flexible coil type to meet the adjustability requirements, and
allow users to position the keyboard where they will.
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. consider the need to provide cable storage facilities on terminal modules
to keep excess cable safely stowed.
. consider the need to provide labels or other visual and tactile identifiers to

enable users to distinguish between different cables used on the same
terminal modules, e.g. use connectors of different shapes and sizes.

. ensure that all necessary cables are supplied and packaged with the
terminal before release to the customer, and identify and illustrate the
interconnection of modules in the customer documentation.

Additional comments:

There are often specific requirements for all forms of cables used with public
terminals. These include: the style/construction of protective sheathing, the
length and the design of the mounting points. In general, terminals sited in
insecure public areas use short stainless steel reinforced handset cable and
stainless steel cable mounting points.
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Call Handling

Call Set-up, Call Terminate, General Rules, Generic Procedures (Call
Set-up, Incoming Call, Change, Identification, Payment, Termination,
Outgoing Call, User Procedures)

Call handling refers particularly to the procedures which the user needs to
complete in order to set up, control and terminate a call from his (or her)
terminal via the ISDN network to another terminal.

Cross references:

Acoustic Signals; Addresses; Communication and Transmission; Feedback

Recommendations:

J the call set-up, control and termination dialogues should require the
minimum possible user actions and the minimal memory load.

. basic call handling procedures for voice calls should support user
stereotypes and expectations by remaining consistent to existing user
models of telephone operation.

Table 9: Basic call handling examples

Outgoing Calis Incoming Calls
State ldle State Idle
Control action Go off-hook Indication Ring signal
Indication Dial tone Control action Go off-hook
Control action Dial number Indication Connection
Indication Dialled number State Connection
Indication Ring tone
State Connection Terminating Calls
State Connection
Control action Go on-hook
Indication idle
State idle




Page 63
ETR 116 : 1994

Call Handling
] novice and casual users should be guided through the basic level of call
control using visual display, voice or on-product graphics.
. enable users to dial during call set-up using the standard “overlap” or the

newer “en bloc” dialling. Ensure the “en bloc” dialling is supported with a
basic numeric display and last digit editing facilities.

. prevent time-outs at the start of dialling and/or at inter-digit intervals from
affecting people who key slowly (because of motor or cognitive
impairment). This will include the accessing of secondary networks.

J in applications where some users may be frequent or skilled, the
interaction should allow for time-saving short-cuts, e.g. programmable
direct dial keys (with auto off-hook), short code dialling or alphabetic

directory.

. the terminal and network should provide clear feedback on the progress of
the call, through the use of auditory and visual displays. (See Acoustic
Signals).

o call failure due to user error, terminal and system faults, or congestion

should be clearly indicated and options for error recovery or indication of
duration of fault condition should be provided.

Additional comments:

Users need to be able to make, receive and terminate calls with minimum
training and without making errors, especially for voice communications
{telephony), but preferably irrespective of the communication media. (van
Hardeveld and Mierop, 1988).

Recent research has shown that users often have incomplete and inaccurate
models of how the telephone and the telephone network operates (Bennett and
Kiinger, 1990; Chin, 1993). These limitations in user models lead to confusions
and errors with more complex procedures such as multi-party calls, e.g. call
waiting, call transfer, hold and enquiry, etc.; and also in more ordinary scenarios,
e.g. loss of dial tone. The design of call procedures needs to offer support and
guidance to direct the user towards the correct procedure, and to reduce the risk
of errors that lead to rejection of all or parts of the system capabilities. Suppliers
should test their chosen procedures with representative users, and should
consider a stringent success criteria, 6.g. 80% success on the first exposure,
90% on the second. (See subclause 2.2 “Why Human Factors?”). (Ferris, 1986).

To give guidance to the developers of call handling procedures for new services,
a set of twelve General Rules for User Control Procedures and a set of six
Generic User Procedures have been developed by ETS! and are reproduced
below (ETSI DTR/HF-01021, ETSI DTR/HF-01022). User procedures designers
should also consider CCITT Recommendation Q.931, ITU-T Recommendation
E.134 and Deutsche Bundespost FTZ 1 TR3 and FTZ 121 TR10.
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Table 10: Twelve general rules for user control procedures

A user procedure comprises a sequence of user control actions and
equipment display indications targeted to enable completion of a user's task
or sub-task

Every control action requires a clear indication of the status of the system
and of the control before the action, and a clear indication (feedback) of the
change in status of the control and the system after the action.

A user control action is necessary to initiate and complete any task or sub-
task. A single action may complete one task and initiate a new task, if the
action is explicit in both tasks. Similary, a single action may complete a
number of nested or parallel tasks, if the action and the corresponding
indication explicity confirms the multiple effect.

Any change of status of the system (terminal, network, remote terminal) that
affects the user's interaction with the system shall be indicated to the user.
Interruptions to a user's task that are initiated by the system (including a
remote uset's actions) should accommodate the current task, and facilitate
the user's choice over the available options.

All indications to the user whether static or transitory, shall be appropriate,
discriminable, comprehensible and timely, within the range of physical and
mental capabilities of the possible user population (with due reference to
people with special needs).

All control actions required to operate the system shall be within the range of
the physical and mental capabilities of the possible user population (with due
reference to people with special needs).

No indication, control action or status of the system should threaten the
physical or mental well-being of the possible user population.

Any procedure necessary to complete a task (or sub-task) should be
concise, consistent, comprehensible and complete; commensurate with
minimum user errors and congruent with targeted user preference levels.

Any set of procedures which relate to a set of tasks (or sub-tasks) shall
demonstrate the qualities of consistency, flexibility, compatibility, self-
explanation and user task orientation, to support the user's modelling or
comprehension of the tasks and the system.

10

All procedures should support a simple and comprehensive error recovery
strategy to enable the user to backtrack and/or exit from erroneous control
actions. As far as possible, error recovery should not be penalized by any
loss of data or of the communication path.

1

New procedures should be tested by a representative sample of people
drawn from the possible user population (with reference to people with
special needs) and evaluated against previously established criteria of
usability.

12

Disregard any or all of the above rules in the interests of developing user
control procedures and user interfaces which have a proven higher level of
usability.
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Figures 28 - 34 present seven Generic User Control Procedures deveioped by
ETSI TCHF. They comprise: Call Set-up, Incoming calls, Payment, Identification,
Change, Call In Progress and Call Termination.

.

Generic Call Set-up is intended to accommodate both single and muiti-
service terminals (public or private).

Generic Incoming Call is intended to accommodate all possible incoming
call options including Network Determined User Busy (NDUB), User
Determined User Busy (UDUB) and Call Waiting, at both network and
terminal level.

Generic Payment is intended to enable a range of possible payment
options for use with public terminals.

Generic ldentification is intended to enable a range of possible options for
verification of the identity of the user.

Generic Change is intended to enable any status change the user may
require, e.g. Change of Teleservice.

Generic Call In Progress is included for completeness. It enables the user
to access most of the other procedures: Generic Incoming Call, Change,
Payment and Call Termination.

Generic Termination is intended to enable the user to complete a call.

All seven Generic procedures are described as flow charts using the CCITT
approved SDL chart symbols (CCITT Recommendation Z.100):

START - START -

Sub-Routine
or Macro

User Procedure

STATE - DECISION -
User or System

Generally Idie or Wait Choice

CONTROL - EXIT -
Action may origlpate

from User, Terminal To Sub-Routine
or Network or Macro

INDICATION -
May include Visual
and/or Auditory
information

Figure 27: SDL diagram symbols used in the generic user procedures
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Start__
Call_Set-Up

I_Current_
Teleservice

|_Prompt_
New_Addres

Idle/Wait_
Call_Set-up

Enables change
of Teleservice,
modification of

Teleservice —L Generic C_In
Input_
parameters, etc. Change New_Addres
hange |_New_Addres
End

START is
uivalent to
OFF-HOOK,

SEND, etc.

Generic

Payment

Generic

Identification

Identification
Necessary?

Yes

No Teleservice

I_Prompt_
Teleservice_
Required

Defined?

No

1I_Prompt_
Start_must_
be_ON

Is
Address

No

1_Prompt_
Address_
Required

Defined?

C = Control UDUB = User

1 = Indication Determined User Busy
W = Wait NDUB = Network

T = Terminal Determined User Busy
N = Network

I_Call_
Alerting

|_Party.
Busy/

Unobtainabb>

1_Call_
Connect

) |

I Conned
(eg UDUB)

Call
In Progress

W_ Call
Terminate

)

Figure 28: Generic call set-up
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No

I_NDUB_to
A_Party

W_ldle_
or_Call_In_
Progress

Start_
C = Control Incoming_
I = Indication Call
W = Wait
T = Terminal W_Idle_
N = Network or_Call_In_
Progress
UDUB = User
Determined User Busy
NDUB = Network N_Incoming
Determined User Busy _Call
Is
B Channel No
available?
Yes
Present
Yes New Call at this Network Call
Terminal? Waiting On?
No
No
Yes
I_Call_ I_New_Call_ | Call I_Call_
Waiting_ ai_all_valid_ —al Waiting_
Terminal Terminals Arriving Network
W_Call_ W_Call_ . W_Call_
Waiting_. Alerting_ Other_ Walt_Call_ Waiting_
Terminal Terminals erting Network
C_Accept_
Call

|_Call
Connected

Is
Identification
required?

1_UDUB_to
A_Party

W_ldle_
or_Call_in_
Progress

|_Timeout_
to_A_Party

Yes

Generic_
Identification

Figure 29: Generic incoming call
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Figure 29: Generic incoming call.... concluded
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Figure 30: Generic payment
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Figure 31: Generic identification
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Figure 32: Generic change

|_Other_
Party_
Acceptance




Page 72
ETR 116 : 1994

Call Handling
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Figure 33: Generic call in progress
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Cameras

The lens, aperture, light sensitive surface and electronics to convert visual
images or pictures into electronic format. it may be coupled to electronic circuits
or codecs for conversion into standard digitized formats to enable transmission.
The camera may capture still, slow scan or real-time live images.

Cross references:

Analogue Controls; Data Transmission; Videotelephones

Recommendations:

provide any user controls for the camera in an accessible form. Comply
with the users stereotypes for the direction of movements.

Figure 35: Example camera controls

if multiple cameras are provided to work through the same interface,
ensure there is clear visual indication at the control and on the camera to
show which is currently live.

cameras used for videotelephone applications should be positioned to
provide a basic head and shoulders image. It is desirable for good face to
face communications for the camera systems focal plane to be
coincidental to the eyes on the imaged face. If parallax differences are
unavoidable, ensure the camera’s focal plane is situated centrally above
the display, and the difference does not exceed 8° at the furthest point of
the preferred viewing distance.

provide cameras used for videotelephone applications with automatic iris
control and automatic “white balance” adjustment. If additional manual
control is also provided, ensure there is a clear quick control action that
will return the camera to the pre-set default settings.
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. for cameras used for videotelephone applications focus control, if
provided, should be available from the normal viewing position.
If automatic focusing is provided, then it should be activated for only one
focusing action at a time. There should also be some indication to the user
that the camera is auto-focusing and of the field of view it is using to focus.

Additional comments:

There are few relevant guidelines in the available human factors literature
relating to cameras, therefore it will be even more appropriate to test the system
with representative users, before hardware design decisions are fixed.
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Card Readers

(Credit Cards, Identification Cards, Phone Cards, Smart-cards)

An input device for accessing alphanumeric and/or coded data stored
electronically in standard formats on or in plastic or paper-based cards, usually
of credit card dimensions.

Cross references:
Hand Sizes; Non-tactile Inputs; Tactile Displays.

Recommendations:

. ensure the siting of card readers in public terminals takes account of
wheelchair users and children.

o in preference allow users to retain hold of the card throughout the
transaction exchange, particularly for high value credit or prepaid cards.

. for card readers that require a swipe action to enter the data consider the
following user requirements:

- horizontal swipes, available in either direction with either hand.

- vertical swipes, ensure swipe is downwards and available to either
hand.

- provide space to access the swipe channel, and use guiding
grooves or sculpting on the insert and retrieve ends of the channel.

- ensure there is sufficient space for at least 95th percentile fingers
to grip the card, when it is inserted for swiping.

- ensure the channel edges are smooth and robust to withstand
wear, and protect against skin or finger nail damage.

- provide clear indication to show the required orientation of the card
and the direction of travel, and test this with a representative
sample of users.

- ensure that the pull forces required to swipe the card are possible

. across 99% of the possible user population.

Vertical Swipe Horizontal

Swipe

Figure 36: Example of swipe card readers
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for card readers that require an insert and retrieve action to enter the data
consider the following user requirements:

in preference use card readers that accept cards with the short
edge leading, it allows the user better grip with the card, and
prevents accidental insertion with the wrong longer edge.
provide clear indication to show any required orientation of the
card, and test this on a sample of representative users.

provide smooth sculpted grooves to aid correct insertion, and
provide sufficient space for at least 95th percentile fingers to
retrieve the card with an adequate finger grip on the card.
ensure that the push/pull forces required to insert and retrieve the
card are less than 25N (based on 67% of 5th percentile male
sustained thumb/finger grip - Mil Std 1472 C), such that they are
possible across 99% of the possible user population.

Insert and Retrieve

Figure 37: Example of insert card readers

Additional comments:

None
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Casework

(Console, Equipment Practice, Housing, Product Semantics)

The box or boxes that contain the electronics and/or mechanical components
that constitute the product. The casework gives the product its distinctive shape
and appearance. The casework provides an integral part of the user interface of
the product, from the positioning of controls and displays (heights, angles,
separation, etc.) to the presentation of on-product graphics (labels, user
guidance), and the provisions to assist maintenance, ensure safety and
minimize the effects of vandalism.

Cross references:

Adjustability; Casework Colour; Connectors; CRT Displays; Character Displays;
Handset; Handset Cradles; Hookswitch; Labels; Maintenance; Paper Handling;
Portability; Safety; Surface Finish; Videotelephones

Recommendations:

] the primary concern, in the design of the casework, should be for the
users safety, and for the users functional requirements of the terminal,
based on a thorough knowledge of the users tasks and capabilities.

. the secondary concern, should be for the requirements of people with
special needs, as invariably this makes products more accessible to all
users.

. the third concern is for general aesthetics, adjustability, portability, etc.

Additional comments:

There is a general rule for most product design that the shape and appearance
of the product should give good indications about both its purpose and the way
the user is expected to operats it. This sometimes goes under the generic name
of “Product Semantics”, and it includes ideas like “Don’t make a phone look like
a can of Cola, and then expect people to be able to use it first time”, or “If a door
just needs to be pulled to open, use a handle which is obviously for pulling, don’t
use one which suggests the door needs unlatching or pushing”. (Norman, 1988).

Form can be used to help identify the function of a new and unfamiliar product.
There are opportunities to visually identify and clarify the purpose and
operational procedure of a product by the sculptural elements of its shape:

. use integrated instructions which go beyond the application of symbols
and labels.
o borrow descriptive functional details from diverse but well established

intrinsic and learned functional stereotypes, to help instil a sense of
familiar on the unfamiliar.

. work towards a catalogue of broad and unambiguous forms that would
comfortably “migrate” across product ranges without losing their functional
meaning, e.g. paper handling slements, like insert slots, for photocopiers
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Casework Colour

(Surface Colour)

The colour of all external surfaces and controls that the user will see during their
normal operation of the product.

Cross references:

Casework; Surface Finish

Recommendations:

in general, avoid using highly saturated colours across the majority of the
casework (Brigham, 1986).

avoid using bright red and blue close together in an area of high visual
work loads, these colours have slightly different focal lengths.

avoid using very dark or very bright colours, keep the difference in
average luminance between ditferent visual task areas within a ratio of
10:1 (ISO DIS 9241 Part 3).

if colour is used to code different areas of the casework, or controls etc.,
avoid using colours too close together in the visual spectrum. (Three
subtle shades of a pastel colour may simply blur into one for many users)
(Brigham, 1986).

use matt rather than high gloss finishes that cause glare.

Additional comments:

Colour and finish are typically highly subjective issues of aesthetics and fashion.

The human factors usual role is not to stipulate specific casework colours, or
state which are best, but rather to point out some potential problems to be
avoided. In general, where the casework is continually in the line of sight - as for
example, with the casework surrounding a CRT screen, it is best to use light
neutral colours which are restful to the eye. Very bright, saturated colours, and
ones that clash can be both visually and psychologically disturbing. Bright
colours can be used most effectively to provide highlighting, or when there is a
need to attract attention as part of the task requirement e.g. to identify an
emergency control, or emergency telephone.



Page 80
ETR 116 : 1994

Characler Displays

Character Displays

(Display Size, LCDs {Liquid Crystal Displays}, LEDs {Light Emitting
Diodes}, Line Display, Small Display Panels, VFDs {Vacuum
Fluorescent Displays})

Single line and small panel displays typically from 1 to 8 lines by 24 characters
are usually LCD, LED, VFD, or plasma displays. They may be used to provide
numeric or alphanumeric outputs on a variety of products, from basic facsimile
terminals to mobile and advanced feature telephones.

Cross references:

Control Key Dialogues; Non-CRT Displays; Output Hardware; Screen
Messages; Visual Displays

Recommendations:

Character Height

there should be sufficient display space for the amount of information
required and the demands of the task, as the size of the display may
otherwise cause problems and constrain the dialogue design and the
information presentation.

specification of size and legibility of displayed characters should take
account of the viewing distance. Recommended minimum character
height is 2,9mm (ECMA-138). If the display is likely to be read at a

distance greater than 500mm, character height should be increased.

0 { t — H 3 f 4 y 1 ) ! |

T T T T T L
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

Viewing Distance

l ------- Casual Data == < Important Data

Very Important Data

Figure 38: Character height vs. viewing distance

the simplest 7 or 9 segment displays are acceptable for display of
numeric information. They are not recommended for alpha information
since legibility is severely compromised by the bit format, resulting in an
unsatisfactory mix of upper and lower case letter shapes.
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. use a dot matrix where alpha-numeric information is required. As a
minimum, use matrix of 7 x 5 for capitals. Preferably use a matrix of 9x 7
with additional dots, i.e. 14 x 7 to provide for ascenders and descenders of
lower case letters, accents.

. characters should be clear and legible. Text should use lower case
lettering, with capitals used for the beginning of sentences and in
accordance with National language conventions.

. character/background contrast ratio should be 3:1 minimum (ECMA-136),
10:1 recommended. Character line thickness should be comparable to
bold typeface.

. the display should be mounted in or on the product to allow for an
optimum viewing angle of 90° to the plane of the display. On a desk
mounted display a visual angle of 65° to the horizontal is preferred. This
assumes that the user is sitting in a relaxed, slightly slumped posture.
Allow for a hand-held device to be held in a similarly relaxed posture.

. protect from glare and reflections. Mounting the display with a glass or
transparent cover at an angle of 750 helps to minimize reflected glare from
overhead lights.

. where the message to be displayed is greater than the display space,
provide scrolling, preferably under the user's control, and an indication that
there is more information.

) if automatic scrolling is necessary, scroll line by line, or page by pags, in
preference to character by character. When providing automatic scrolling
allow sufficient time for slow reading, e.g. minimum 3 seconds for 24
characters, 5 seconds for 40 characters.

] to gain attention flash only one character cell (e.g. an asterisk %), do not
flash the whole display or message as this makes it difficult to read. Use a
flash rate 1 second on, 0,5 second off, or for an urgent indication 0,25
second on, 0,25 second off. For urgent attention offer a complementary
auditory signal.

. LEDs may become illegible in very bright conditions such as full sunlight,
with green and yellow LEDs being worst affected. If necessary some form
of shading should be provided.

. LCD displays may have a limited viewing angle, beyond which the display
appears blank, or black. The screen needs to be positioned to take
account of the known range of viewing angles, and provide for some level
of adjustability. In low ambient light provide back-lighting to maintain
contrast.

Additional comments:

Character displays can improve the usability of a product by providing feedback
and prompts to guide the user and support error recovery. The messages heed
to be clear, legible and concise. (See Screen Messages).

Studies have shown that the smaller the screen size, the greater the time the
user may take to respond. Reading rates for 1 and 2 line displays can be slower
than those for 20 line displays. The cut off point seems to be about 4 lines. Small
screens may also necessitate greater use of abbreviations, or deeper menu
hierarchies, both of which increase the time taken to interpret the display. For
ISDN terminals, Bellcore® in the U.S.A., recommend screens larger than 2x40
characters, whenever feasible (Perris, 1993)



Page 82
ETR 116 : 1994

Command Language Style

Command Language Style

(Code Schemes, Command Strings, Stimulus Protocols)

A Command Language requires the user to initiate and control procedures by
entering a series of alphanumeric characters, to create command strings
{(groups of command language words). The software then executes the
command, and may provide feedback on its execution. Typically command
languages require very precise inputs, and provide minimum user prompts.

Cross references:

Control Key Dialogues; Phone-based Interfaces; Supplementary Services; User
Interface Design Principles

Recommendations:

. command language styles are more suited for skilled and expenrt users,
and preferably as a duplicate method of interaction.

. develop command names and mnemonics that are meaningful within the
task, user experience or application.

. limit the use of numeric codes, using single digit access for the most
frequently used commands or features.

. improve memory of numeric codes by arranging meaningful groups
beginning with the same initial digit, for example, all call diversion codes
could start with 5, and all mailbox entries begin with 6, followed by one
more digit to allow up to 10 options, or (only if essential) two digits to
allow for up to 100 options.

. offer user guidance in the form of on-line help, on-product graphics,
prompt cards and reference documentation.

Additional comments:

Command languages require the user to remember the commands and
features. For highly skilled users this dialogue style is fast and powertul. Novice
and casual users are at a disadvantage and need alternative support to develop
a level of skill.

Studies show that users with a reasonable level of skill are usually only able to
remember a small set of frequently used command names and numbers.

No one person should be expected to be an expert in all aspects of a complex
user interface, and in practice they may prefer to swap between interaction
styles depending on their familiarity with the task and the procedures necessary
at any point in the interaction.

See also: 1ISO DIS 9241 Part 15 and Smith and Mosier (1986) for more
information on the design of command languages.
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Communication and Transmission

(Bearer Services, Teleservices)

The technical facility to transmit and receive voice, data, pictures and images
between terminals across the ISDN, PSTN or other networks.

Cross references:

Call Handling; Data Transmission; Facsimile Machine; Security; Supplementary
Services; Voice Transmission

Recommendations:

maximize the quality of all transmissions, commensurate with human
perceptual limitations.

aim to provide all transmissions within “real” time, i.e. minimize
transmission delays which interfere with “natural” communication.

provide feedback on the reasons, time to correct, and other alternatives for
breakdowns in transmission, or network failures and errors.

Additional comments:

The purpose of ISDN and the associated terminals, products and applications is
to allow people to communicate with each other by voice, data and images.
Each media may be used independently, but increasingly it is expected that
users will want to take advantage of the richness of integrated multimedia
communication sessions, e.g. videotelephony, or integrated voice and dynamic
images. ISDN will also enable users to explore a vast range of supplementary,
local and remote, services and applications.

The recommendations given in the cross referenced entries aim to:

ensure current communication and transmission quality standards for
voice, data and images or pictures are maintained and improved upon.

give an acceptable minimum standard of procedural compatibility to allow
users to set up and release calls with minimal training, irrespective of the
media of communication.

encourage optimal (user-task related) new developments, including video-
conferencing, and multimedia terminals.

improve the acceptance and usability of supplementary, local and remote
services and applications.
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Connectors

(Plugs, Sockets, Equipment Practice)

The plugs and sockets that enable sub-units and modules to be connected to
provide full operation of the terminals in all their variants.

Cross references

Cables, Casework

Recommendations:

fixed terminals should be able to be fully operational with no more than
two connections to external services; one to the network and one, if
required, to a power source, unless this recommendation will compromise
electrical or network safety standards.

the user must always be given adequate protection against electrical
voltages. The live part of a coupling should always be the socket. In
general, connector contacts which cannot be touched with the test probe
(CENELEC EN 41003) may be slectrically live. Exposed plug terminals
should always be electrically neutral until connected.

Non-Conductive
12+ 9,05 Material

Conductive

+ 0,05
Rad. 6,007 ¢ Material

g
50 0,2 80 + 0,2 Handle

All dimensions in millimetres

Figure 39: CENELEC EN 41003 recommended test probe

the plug or socket shall be provided with aligning pins or equivalent
devices to aid in correct alignment and to prevent insertions in other than
the correct position. Any alignment pins shall extend beyond the plugs
slectrical pins to ensure that alignment is correct before electrical
connection is made (Mil-Std-1472C).

all plugs should be capable of connection and disconnection without the
need for special tools, unless the connection should only be available to
specified maintenance personnel.
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. for all critical connections it ought to be impossible to connect a plug and
socket incorrectly, indeed, it is good practice for all connections. Within a
terminal with several connectors it should be impossible to connect the
wrong plug and socket together, or to interconnect two modules the wrong
way. (DOI, 1977).

. use connectors that enable a good finger/thumb grip for connection/
disconnaction forces of 25N (67% of 5th percentile male sustained
thumb/inger grip strength - Mil Std 1472 C); or good finger wrap grip if
these forces are exceeded.

. ensure the connector area provides enough space so that 95th percentile
males can grasp each connector firmly for connecting and disconnecting.
Space between adjacent connectors or any adjacent obstruction shall be
compatible with the size and shape of the plug and the hecessary handling
configuration. As guidance, the space around any plug should not be less
than 25mm (See figure 39), except where connectors can be removed in
sequence, then the space can be restricted to 25mm around 270° of the
surround. (Mil-Std-1472C).

Figure 40: Recommended connector space

. in general, bayonet or clip type locking plugs are preferred to captive
screw or screw thread types that require a tool or precise manipulation.

. it is a good practice to label plugs and their corresponding sockets (with
text or recognizable symbols) and to co-ordinate the labelling to assist
users in matching the required connections.

. where sub-assemblies have to be removed for maintenance or exchange,
these should plug in and not require hard wiring.

Additional comments:

There is an obvious opportunity to use shape and feel in connector design to
differentiate between different plugs and their connectors. This becomes
particularly important in the inter-connectability of different modules in a
multimedia terminal, or in exchange modules for people with special needs.
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Consistency

Consistency within the way a terminal operates allows the users to improve their
skills and predict the effects of their actions.

Cross references:

User Interface Design Principles

Recommendations:

. consistency of language should be applied so that the terms or labels
used on the display, keyboard or control panel and any documentation
are the same.

Example:

A key labelled CANCEL (or DELETE, or CLEAR, etc.) may be used to
undo the last action. Whichever the choice always use the same word (in
this example CANCEL) whenever it is referred to throughout the dialogue
and the supporting documentation. Avoid introducing synonyms, such as
clear, undo, erase, etc.

. consistency of effect should be applied so that the user perceives an
action as having the same outcome regardless of mode or level within the
system.

Example:

A simple way of switching a feature on and off is to press the feature key.
The user may predict that this simple strategy applies to all feature keys
and will make errors if sometimes two presses of one key leads to a
different feature, or that one feature has to be cancelled with the cancel
key.

. apply a consistent syntax and logic to procedures and sequences so that
frequent users of the system can develop their skill and speed.

Example:

LOG ON can be consistently “User-Name, Password, Enter”;
HELP can be consistently available via the function key “F17;
COMMANDS can be written “Verb, Separator, Noun 1, Separator,
Noun 27, etc.

. structure the visual display layout so that the user can predict where to
find required information.
Example:
Top Line - Screen title, application and file names.
Second Line - Pull down menu bar.
Bottom Line - Status information and low level messages.

Additional comments:

Most people have a well developed skill in detecting patterns and developing
hypotheses and rules about how things behave. Consistency within the design
exploits this human capability and allows the users to improve their performance
and minimize errors. Inconsistencies which break the overall pattern are a
source of error which can lead to frustration, loss of confidence and rejection of
the system.
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Terminal designers should also be aware that there can be a trade-off between
consistency and other user interface principles, like customization, flexibility, etc.
For example, one consistency rule could suggest that a menu always has the
same default item highlighted; whereas a contrary consistency or flexibility rule
might suggest the highlight is always on the most recently selected item, as that
may be the most likely next selection. The existence of such trade-offs makes
the requirement for a thorough understanding of the user's tasks much more
important, the provision of easy to modify software prudent and the need of
usability trials essential (Grundin, 1989).
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Control Key Dialogues

(Programmable Keys, Soft-keys)

Control key dialogues are interactions which are based on dedicated or
programmable function keys. The feature or facility assigned to a function key
may be fixed by the hardware design (e.g. Handsfree key), determined by the
dedicated software and the current position in the dialogue (e.g. Soft-keys) or
determined by the application software currently running on the terminal (e.g.
PC Function keys).

Cross references:

Dialogue Style; Function Keys; Keyboards; Labels; User Interface Design
Principles

Recommendations:

J use dedicated control keys to support casual and novice users.
. select meaningful labels and avoid abbreviations.

. group keys by task function, task sequence, frequency of use or
importance (See Function Keys).

. use soft key dialogues to reduce the numbers of function keys, when the
functions available depend on the current state of the dialogue, or to
enable a number of menu choices to be offered on a small display.

One to One Label/Key Relationship

LABEL LABEL LABEL LABEL

[ kev | [ key || ey || kev |

Ambiguous Label/Key Mapping

LABEL LABEL LABEL LABEL

LABEL LABEL LABEL LABEL

[ key | [ key | [ kev || kev |

[ key | [ kev | [ kev | | keYy |

Figure 41: Example of soft key arrangemente
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. when soft-keys are used ensure there is a close one to one spatial
relationship between each key and its displayed label. The best
relationship is where the key and displayed label occupy the same space,
e.g. transparent membrane overlay.

. use clear, obvious mappings, e.g. three keys underneath three labels.
Avoid ambiguous mappings, e.g. 2 rows of 4 labels and 2 rows of 4 keys
underneath display, (the user is confused about the control/display
relationship, proximity vs. layout map).

i if the number of soft-keys is greater than 5 in any row or column, consider
grouping the keys (and labels) into 2 or more groups (in the same row or
column) to help the user see which label goes with each key.

o ensure soft key labels are as physically close to the key as possible
(Character Displays), use graphic techniques to confirm a label relates to
a specific key (Screen Formats).

. provide full word labels {or symbols). If abbreviation is necessary, use a
consistent rule for creating all the abbreviations and provide a printed key
in the user documentation.

. ensure a minimum separation of one character space (horizontal) or one
row (vertical) between adjacent soft key labels on Character displays.

. when soft-keys access menus, ensure the menu hierarchy is shallow, not
more than three levels (preferred), unless an audit trail or some other
technique is available to help the user’s navigation.

. keep the number of items in a soft key menu equal to the number of keys,
avoid having more menu items at the same level.

. provide a facility for the user to return quickly to the top level (or another
anchor point) from any point in a soft key menu hierarchy.

Additional comments:

Dedicated control keys give users a clear visual reminder of the features, but too
many can become confusing. See Smith and Mosier (1986) for more detailed
recommendations on control key dialogues.

There is some evidence (Damay and Poulain, 1985) that a soft key dialogue has
a higher usability than a fixed function key dialogue. However, it also depends on
other factors within the overall dialogue design, e.g. quality of prompts and
feedback, comprehension of key labels, complexity of dialogue etc. Simple
analysis demonstrates the savings in terms of numbers of keystrokes, and the
reduction on memory load when a user is only presented with valid choices.
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CRT Displays

(Display (Brightness, Colour, Contrast), European Directives, Full Dot
Matrix Displays, Legibility, Repetitive Strain Injury (RSl), VDUs, Visual

Display Units)

The CRT display continues to be the most popular large display medium for high
resolution needs. It can be used to display text, graphics and still and moving
pictures in either monochrome or full colour.

Cross reference:

Adjustability; Character Displays; Graphic Displays; Non-CRT Displays; Safety;
Visual Displays

Recommendations:

. text and graphic CRT displays that are intended for frequent
communications, transaction handling or data entry should meet the
requirements of the European Directive 90/270 EEC, ISO DIS 9241 Parts
3, 7 & 8, ECMA-110 and ECMA-126. Display screens intended for other
purposes are not subject to such stringent requirements, however, it is a
matter of good design practice. The key points are:

the screen should be free of noticeable flicker.

the screen should offer positive contrast (dark characters on a light
background) with a refresh rate preferably between 70 - 80Hz.

contrast and brightness should be adjustable by the user.

the characters should appear clear and sharp in all parts of the
screen, including the corners and edges, as well as the centre.

the characters should be well defined and easily distinguishable.

character height, for a capital letter may be calculated as
subtending 20 - 22 minutes of arc at the required reading distance.
Some sources suggest that for a typical reading distance to a CRT
display of 400 - 600mm, the letter height should be a minimum of
2,9mm, with one source suggesting an optimum range of 3,8 -
4,5mm. This larger character size benefits the young and old and
also improves legibility of the less high quality screens.

character width should be 50 - 80% of character height, and stroke
width should be 8 - 20% of character height. Within dot matrix
screens the required minimum character cell for a capital “M” is

7 x 5 dots (DIN 66 234 Part 1), however, the preferred minimum is
a9x7dotcell

text lines should be separated so that there is at least a 1 stroke
width separation between the top of diacritical marks (accents) on
upper case letters (e.g. the top of the umlaut on “") and the bottom
of descenders (e.g. the downward stroke of “g"). Increased
separation improves reading speed. Based on the preferred
minimum dot matrix cell of 9 x 7 for the capital “M”, the preferred
full cell size including diacritical marks is 14 x 7, with a 1 dot text
line separation.
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Table 11: Character size and viewing distance (BS 7179 Part 3)

Character | Preferred viewing Minimum acceptable
size distance (20’ to 22" of viewing distance (16’ of
arc) arc)

mm mm mm

2,4 375-413 516

2,6 406-447 559

2,8 438-481 602

3,0 469-516 645

3,2 500-550 688

3,4 532-585 731

3,6 563-619 774

3,8 594-654 817

4,0 625-688 860

4,2 657-722 903

4,4 688-757 946

4,6 719-791 989

4,8 750-825 1032

5,0 782-860 1075

1 pixel

Figure 42: Preferred full size character cell

the screen should be free of glare and reflections.

speed of the screen update should be fast enough to avoid ghosting as
text fades and if required, to support rapid changes as part of the interface

design.

the user should be able to swivel and tilt the screen to adjust the angle of
view, to avoid reflections (See Adjustability).

if the screen is to be used with a keyboard, the screen and the keyboard
should be separable.

the controls provided to switch on the screen and adjust the display
attributes should be available from the front of the screen.
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L ]

Figure 43: Example of CRT with front controls

Additional comments:

The European Community Council Directive 90/270 EEC on “Minimum safety
and health requirements for work with display screen equipment” is one
response to a growing concern with Repetitive Strain Injuries (RSI) potentially
related to working with VDUs. The directive requires that work stations first put
into service after 31st December 1992 must meet the minimum requirements of
the technical annex. For work stations already in use, compliance must be
achieved within four years, i.e. by 31st December 1996.

The requirements for display layouts are covered in the recommendations for
Screen Formatting and Screen Messages, and under the different Dialogue
Styles. See also: Travis (1991) for general information on electronic displays:
Biberman (1973) for aspects on perception of displayed images; ISO DIS 9241
Part 7 for guidance related to reflections; and 1ISO DIS 9241 Part 8, IBM (1991a
& b), BT (1991), Matthews (1987) and Brigham (1986) for help on the use of
displayed colours.
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Cursor Keys

(Arrow Keys)

The simplest pointing device, with four keys representing the standard directions
of up, down, left, right; usually used to control screen based cursors or pointers.

Cross references:

Function Keys; Joystick; Light Pens; Mouse; Pointing Devices

Recommendations:

. provide cursor keys as basic cursor controls to supplement any other
chosen device used with the system, unless space specifically precludes
it.

. choose a layout of keys which complements the users expectations for the
relative positions of the four directional keys, i.e. up above down, left to left
of right. Use the standard inverted T or cruciform layouts. (See figure 44)

(ISO/IEC DIS 9995).
Preferred
4
< o G
O
Avoid
el oS
O @l
allle @ EHIRIE
<

Figure 44: Example cursor key arrangements
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label the keys with arrow symbols which clearly indicate the direction of
operation (ISO/IEC DIS 9995, defines the symbols).

use the same minimum dimensions for the cursor keys as for the rest of
the keys on the keyboard i.e. minimum key cap area 113mm2, minimum
dimension 12mm, minimum centre to centre spacing 19mm, minimum key
clearance 9mm radius, travel 1,8mm, force 0,25-1,5N.

the basic four cursor keys may be supported with two more keys,
frequently labelled Home (move cursor to top left position of document,
data-block or screen) and End (move cursor to bottom right position of
document, data-block or screen). (ISO/IEC DIS 9995).

use only to move pointers or cursors across a regular grid. Avoid using
for full two dimensional movements.

do not use for drawing on the screen, except perhaps for rectilinear
objects.

Additional comments:

None
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Data Glove
A recently introduced device for pointing, gesturing and manipulating software
objects by means of the user inserting a hand into a glove fitted with sensors to
digitize manipulative movements in three dimensions.
Cross references
Pointing Devices
Recommendations:

[TTTITTTT]

Figure 45: Example data glove (after Helander, 1988)

Recommendations and ergonomic guidelines are not available at present.

Additional comments:

The use of Data Gloves is currently being explored in experiments with virtual
reality.

As the only pointing device currently offering three dimensional control, it may be
particularly interesting for Computer Assisted Design (CAD) applications, on
multimedia terminals.
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Data Transmission

(Modems)

Data transmission is the transfer of digital information across the network from
terminal to terminal. It includes document file transfers (Modem, Fax, Telex,
Teletex), interactive working (remote access to terminals or databases), data
element of voice plus data (electronic shopping), and accessing bulletin boards.

Cross references:

Communication and Transmission; Security; Voice Transmission

Recommendations:

call handling procedures for data transmission, e.g. electronic mail
systems, should have message addressing which is flexible, and allows
full user control; including allowing for single and multiple addressing, use
of distribution lists, and reply to message received.

within data transmission dialogues try to minimize user's memory load
and shorten procedures. Providing standardized forms, pre-formatted
letters, automatic address headers may be helpful.

initiating transmissions - as far as possible the technical details of
communication protocols, computer handshaking, data format conversion
etc. should be handled automatically by the terminal.

user's should have flexibility to select user initiated and computer initiated
transmission, with queuing and queue priority.

the terminal and network should provide feedback of success or failure of
data transmission, and provide for record keeping of data transferred.

during interactive live data transfers user's should receive immediate
feedback of own control input or keystrokes, and feedback messages
where unavoidable transmission delays occur.

Additional comments:

CCITT identifies the following types of services that might be offered using
broadband ISDN (CCITT Recommendation 1.121):

interactive high speed data transmission, during which two or more users
can exchange information.

messaging using a message setvice to store and forward data and
images on demand.

retrieval where users can demand information from an information centre
or large data base.

non-interactive distribution where information is distributed or broadcast
from a central source for example, a broadband videotex.

Special consideration is needed of the user requirements for each of these
services. In each case the needs and demands of the user will be largely
specific to the application.
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The more general requirements are:

that the services should be easy to use with minimal training. This means
that where possible the set up, control and terminate procedures should
be compatible with other similar systems.

that the system should be able to guide the user through the procedures
keeping the number of keystrokes and memory load to a minimum. This
means that additional signalling protocols may need to be defined
between the terminal and the network to allow for additional user
information.

that the system should be tolerant of errors and aid error recovery.
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Dialling

The action of inputting the target address to the network of a known terminal to
establish the wanted connection. It may be completed by keypad, using single
digit-by-digit entry, or short code entry, from an auto-dialler, from an electronic
directory.

Cross references:

Addresses; Call Handling; Telephone Keypads
Recommendations:

. ensure that all terminals intended for connection to the fixed
telecommunications network fully support “overlap” dialling, i.e. where
after going off-hook the user inputs the address digit by digit.

J in general, all terminals should also fully support the “en bloc” form of
dialling, where the user inputs the address, and can edit it, before going
off-hook. There is a minimum requirement for a small numeric display and
a control to delete the last digit.

Additional comments:

In general, people have a limited ability to remember long numeric strings. It is
desirable to reduce memory load, for example, by offering abbreviated dialling,
or directory facilities to store frequently used addresses.

Error rates when entering long strings of alphanumeric characters may be high,
and it is helpful to provide visual feedback and to allow simple error correction.
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Dialogue Style

(User Interface Style)

Dialogue style applies to the overall character of the interaction between the user
and the system including who has the initiative and how much support the
system gives to the user, and how much power the user has over the system.

Cross references:

Auditory Menus; Command Language Style; Control Key Dialogues; Graphical
User Interface; Menu Dialogues; Phone Based Interface; Usability; User
Interface Design Principles

Recommendations:

use a computer initiated style, using prompts, and menus to guide
unskilled users through simple tasks.

Examples:

- automated bank terminals guiding the user through the necessary
procedures to achieve a limited range of tasks such as withdrawing
money, checking a balance or requesting a bank statement.

- re-routeing a cali on a digital exchange with a synthetic speech
output directing the user procedures.

use hierarchical menu structure to guide users through more complex
tasks.

consider auditory dialogues to support users where input and output
devices are limited.

for skilled users of more complex tasks provide short cuts and more
powerful command entries.

consider mixed dialogues including form filling, graphic, object
manipulation and animation to support users controlling more complex
tasks with multi-function or multimedia terminals.

Additional comments:

The dialogue style selected needs to take account of the user's level of skill,
frequency of use and complexity of the tasks.

For many telephony tasks there is a demand to be able to utilize a standard
telephone with a 12 key interface and no visual display. The use of coded
numetic entries can result in a simple command language, but offers limited
opportunity for user guidance, feedback and error handling. Auditory feedback
(i.e. spesch output, or acoustic tones) may help to compensate for some of these
difficulties, but it is strongly recommended that a visual display is used to provide
feedback for more complex tasks.

A summary of the advantages and disadvantages of different dialogue styles is
shown in table 12.
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Table 12 - Dialogue style: summary of advantages and disadvantages

Dialogue Style

Advantages

Disadvantages

Phone based

flexible, requires

lacks user prompts

interface absolute minimum requires memorization or
(12 key entry) terminal documentation
universal device poor error handling
multiple key strokes
limited feedback available
Control key acts as prompt increases number of keys
dialogue reduces key strokes increased size of device

(function or soft-
keys)

easy to leam
direct control

soft-keys require display

Menu Dialogues

improved learning
reduces key strokes
reduces memory load
structured decisions
error recovery

length of hierarchy

slow for frequent users

requires auditory or visual display
consumes display space or loads
user memotry

requires system responses in
real-time

Graphical User
Interface

visualization of task
easy to learn

easy to retain

low memory load
errors can be avoided
encourages exploration
user satisfaction

more difficult to program
requires graphical display
requires pointing device
requires real-time system
responses

See also: 1ISO DIS 9241 Parts 10, 14, 15, 16, 17 and 18, Shneiderman (1987)
and Smith and Mosier (1986) for more general information relating to dialogue
styles. See van Hardeveld and Mierop (1988), Noé (1988), Neumeier (1990),
Marion (1985) and Deffner and Melder (1990) for more specific information on
dialogue styles for ISDN terminals, principally multifunction telephones.
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Error Management

(Accidental operation, Mistakes, Undo)

Making errors is a part of the natural learning process and also the result of
breakdowns in skilled performance. Users will make mistakes. To be helpful, the
user interface and system design needs to ensure the impact of user errors is
minimized and where possible recoverable.

Cross references:

Evaluation; Help; User Guidance; User Interface Design Principles; Security

Recommendations:

. use error messages which do not blame the user, and which prompt the
user on the correct action or choices.

. when exiting or recovering from an error, put the user back where the error
was committed, particularly if they were part way through a procedure.

. the system should be designed to be error tolerant, protect from serious
consequences and allow easy recovery.

. provide a simple error recovery, for example, delete last key stroke to
correct minor keying errors.

. minimize the number of keystrokes in order to reduce keying efrors.

. provide visual or auditory feedback to allow users the opportunity to review
entries.

] users should be able to review and correct speech input entries.

. with complex systems allow for at least one level of undo last command

. with complex systems allow the user a quick escape route back to a

recognizable point such as an opening menu, or current active work area.

. design the system to protect the user from the consequences of errors or
forgetfulness.

Examples:

- make it difficult for a user to accidentally delete the contents of a
personal telsphone directory.

- remind the user of a call left on hold.

. provide context sensitive error messages or help which will allow the user
to recover from, or overcome, the source of the error.

Example:
- “‘the number you have dialled is temporarily unavailable, please try
again later”.
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Additional comments:

The normal breakdown of human behaviour is sometimes quoted as one in one
hundred, which is greatly in excess of the accepted engineering breakdown
tolerances that may be as low as one in one million operations. Design ought to
allow for, and minimize, the impact of human errors and encourage rapid
recovery.

One of the main differences between skilled behaviour and novice behaviour is
not so much in the humber of mistakes made, but in the amount of time the
novice spends trying to recover from mistakes. A novice may reject a system as
too difficult if he or she is unable to recover from their first few minor errors.
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Evaluation

(Product Testing, Prototype Testing, Quality Testing, User Trials)

Evaluation, in human factors terms, is a process for gathering information about
how users will perceive and use a product or system.

Cross references:

Usability; User Interface Design Principles

Recommendations:

during early design stages compare product concepts, user interface
prototypes and draft user guidance materials against predetermined
usability criteria to avoid costly mistakes. (See subclause 2.2 Why Human
Factors?).

include evaluation against usability criteria as part of the design decision
making.

ensure all trials are conducted with a representative sample of users,
including people with special needs. Ensure that the representative
sample does not include any persons with overt connections with the
development under review.

at the prototype stage compare preferred design and design alternatives,
for rate of errors, speed of performance, time to learn and subjective
preferences against the predetermined usability criteria.

modify the design to optimize the performance of the target user group on
the product or system.

Additional comments:

Evaluation is an essential element of user-centred design. By involving potential
users in the design process 1o test out parts of the system and prototypes it is
possible to highlight areas of difficulties and to improve the design details.
(Herring, 1993).

Usability can be evaluated by two different approaches:

1

The Analytical Checklist Approach.

A usability checklist is based on accepted design rules and standards,
which represent a set of requirements for the usability components
identified. Checklists may be assembled from the information contained in
this ETR. An example checklist prepared for ordinary telephone terminals
has been published by ETSI (ETSI ETR 051 “Usability Checklist for
Telephones™). The Functionality Matrix described in subclause 3.4.5 “The
Impact of Task Analysis” is another form of evaluation checklist.
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The Usability Testing Approach.

Usability tests can measure both user performance (time, errors, learn-
ability, etc.) and user preference (satisfaction, acceptability, aesthetic
appeal, etc.). The evaluation can be related to absolute criteria (e.g. time
to complete a task, percentage and type of errors per task, or specified
ranking on a standard satisfaction inventory) or alternatively, it can be
comparative (users perform better and prefer the new prototype to the old
system, or people make less errors on product A than on product B).
Usability tests require a sample of users to perform a sample of tasks on
the product or system, and for a variety of measures to be taken and
analysed. Obtaining reliable data from experiments involving people is not
a simple task, without due care and attention to correct procedures the
experimenter/data collector can significantly effect the results. ITU-T and
ETSI have both published guidance for the usability evaluation of
telecommunication systems and services (ITU-T Recommendation F.901
and ETSI ETR 095).
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Eye/Head Movement

An input method where the movements of the eyes and/or head are detected
and digitized for relating the current cursor position relative to the corresponding
eye/head movement.

Cross references:

Pointing Devices

Recommendations:

. Can be useful for item selection and tracking, particularly when the hands
are fully occupied. Use only for selecting and tracking relatively large
objects, as natural involuntary movements of the eyes will make fine
control very difficult. (Helander, 1988).

. Lightweight head movement tracking devices are available which are
usually combined with a blow switch, specifically for people with special
needs. The control display ratio which controls the rate of cursor
movement relative to any head movement can usually be configured for
the user.

Additional comments:

Eye movement monitoring usually requires special head mounted equipment to
detect the small changes in position. Corneal reflection and electro-oculography
are typical sensor techniques. Both require expert assistance for implementation.
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Facsimile Machine

(Fax Terminals)

Transfer of digitized image between two machines to a standard format, e.g.
CCITT Group 3 and Group 4. In the majority of cases this is done from paper to
paper, however, systems and products are emerging that allow software file
copies to be transferred in fax format, and for transmitted faxes to be received
and stored as software image files.

Cross references:

Call Handling; Casework; Cables; Connectors; Input Hardware; Output
Hardware; Paper Handling

Recommendations:

. make use of the available recommendations given in the guidelines
subclauses cross referenced above, and consider the human factors
issues raised in subclause 4.3.

Additional comments:

There are no specific human factors recommendations in the available literature
with respect to the design of facsimile equipment. It will, therefore, be
appropriate for any new terminal design to be tested against expected usability
criteria.

In general, as users are less familiar with Fax operation than they are with
normal call handling it is helpful to conform, as far as possible, to basic call
handling stereotypes. (See Call Handling). Novice and casual users may need
guidance on the product to solve such simple problems as which way up to
place the original copy. Use a display to confirm control actions, and to give
prompts and guidance.
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Feedback

(Indications)

A response from the system to the user acknowledging that an action, or activity
is taking place, or has failed.

Cross references:

Acoustic Signals; Optical Signals; Response Times; Spesch Output; User
Interface Design Principles

Recommendations:

. feedback should always be given in response to all user actions.
Feedback needs to be considered at two levels:

1 on the controls correct or incorrect activation, e.g. tactile feedback
to a key press, pointer movement to a mouse movement, etc.

2 on the terminal’s, network’s or system’s response to the control
input, e.g. the display of a character, menu or dialogue box, the
sounding of an acoustic signal, etc.

. feedback may be positive, e.g. progress statements or “action complete”;
of hegative, e.g. error messages. In general people are thought to learn
better from positive feedback.

. feedback is important to let the user know the system/terminal status. Itis
essential as an aid to learning and should always be immediate, but
especially so in the case of errors and faults.

. feedback should always be consistent and tested to ensure conformity to
user stereotypes.

. in general, essential feedback should not be restricted to one medium
(visual, auditory, tactite). Duplication across different media should be
available to support people with special needs, e.g. network activity, such
as call progress, has been signalled by audible tones, but they may also
be augmented by lamps or display messages in text or pictogram form.
Spoken messages may be used as an extension of audible tones.

Additional comments:

Feedback is an essential element of good interface design practice. It raises
confidence in using the equipment, helps users to overcome errors and reduces
learning time.
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Flexibility

Flexibility within the dialogue design accommodates different methods for
achieving the same objective, and allows the user to apply different methods as
their skill and experience develops.

Cross references:

National Variations; Usability; User Interface Design Principles

Recommendations:
. flexibility should be permitted to accommodate differing user expectations
and preferences at the simplest level.
Example:
the date could be accepted in any familiar form: 24.02.1992
24/2/1992
24 February 1992
J consider permitting alternative control or command sequences to protect

users from unnecessary pseudo errors, or to improve compatibility with
other similar systems.

Example:
with a credit card payphone, permit the sequence of inserting the card
before or after lifting the handset.

. where a system may be used by skilled users, offer short cuts, more
powerful command sequences, or codes that allow for quicker or more
efficient operation.

Example:
allowing a user to enter a short command rather than wait for a menu to
be displayed visually or presented as speech output.

Additional comments:

Flexibility within the design helps to protect novice users from frustrating minor
errors that can arise as a result of breaking minor design rules.

Novice users may, however, be confused if too many choices are offered too
early when they have no knowledge of how to choose between a number of
options. Early design testing can help to indicate the point of balance between
too much and too little flexibility.

Establish acceptable default values that can be easily personalized or returned
to the default value as preferred e.g. page sizes, colour codes, or address
labels.
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Foot Mouse

An input device where the foot is used to control a cursor. Typically consists of a
metal pedal with a circular rubberized surface which pivots. Pressing the pedal at

the top, bottom, left or right edge moves the cursor in the corresponding
direction,

Cross references:
Pointing Devices
Recommendations:

. Recommendations on the optimum dimensions, force travel characteristics
etc. are not available from the literature.

Figure 46: Example foot mouse (after Helander, 1988)

Additional comments:

Available for rapid course control of the cursor by holding the pedal down. Some
fine control, single point movements are also possible. May be useful in some
applications for people with special needs.



Page 110
ETR 116 : 1994

Function Keys

Function Keys

(Programmable Keys, Soft-keys)

Keys dedicated to the direct select of commands and features. The named
function or feature may be assigned by the hardware design. Where the function
of the key is indicated by a visual display, according to the current dialogue
state, these are termed soft-keys.

Cross references:

Control Key Dialogues; Dialogue Style; Keys; Keyboards

Recommendations:

use named function keys to give rapid implementation of simple actions,
and for frequently used features within more complex procedures.

arrange function keys into groups that reflect the logic of the task such as
sequential operation, importance, frequency of use, and function.

Task Sequence
Group

Task Function and
/w Frequency Groups

Task Function
Groups

Figure 47: Example function key layouts

separate or use colour coding to reduce risk of keying errors that might
have irreversible effects such as terminating a call while still transmitting
data.
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J avoid multiple functions on a single key.
. where shifted functions are unavoidable, limit the number of shifted levels
to two (preferred) or three (maximum).
. give feedback, which may be tactile, audible or visual to confirm has
activated.
. use soft-key dialogue to give guidance and to minimize numbers of

function keys.
. ensure alignment of soft-keys with display.

Additional comments:

Dedicated function keys are usually quick and easy for novice users to operate
since they provide a permanent reminder of the features available. (Frankhuizen
(1985). See also Smith and Mosier (1986) for more detailed guidelines on
specific function key usage.
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Graphical User Interface

(GUI, Object Manipulation Dialogues, Screen Graphics, WIMF,

Window Systems)

Graphical User Interface refers to a class of operating systems/software that
provide visual images (icons etc.) instead of words for use in command
dialogues. Object manipulation dialogues use visual images which can be
selected and controlled by pointing devices. The functional elements of the
dialogue are the windows, icons, menu and pointers (WiMP).

Cross references:

Dialogue styles; Menu Dialogues; Standardization; User Interface Design

Principles

Program Manager

=
h Options Window Help

New...
Open
Move...

Delete

Run...
Exit

Properties...

plication 1

Enter Application 2

F7 Application 3

Del
Alt+Enter

<JEEEETE b

Figure 48: Example graphical user interface (GUI)

Recommendations:
J develop a meaningful visualization or concrete metaphor of the user's
tasks.
. use readily identifiable visual elements and icons in preference to abstract
images.
. give immediate feedback of results of actions to ensure user perception of

direct control of on screen objects.

Example:

when selecting and dragging an object it should appear to move and stop

simultaneously with the movements of the mouse.
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. any destructive actions should only result from an explicit action.

Example:
deleting the contents of a stored message should be the result of selecting
the message, activating a delete command, possibly with confirmation.

. allow easy reversal of actions.
Example:
provide undo or cancel last action.

. use graphic device to clearly distinguish active window.

. use an object-action command style where the object is selected prior to
being operated on.

. develop Help information.

. offer keyboard based shortcuts for frequently used menu items and to aid
skilled usage.

. use proprietary style guides to ensure consistency and compatibility with

other applications.

Additional comments:

Research in this area is active and on-going. Benefits to the user are that the
dialogue is easier to learn as options are either on-screen or easily identified
from menus, and command string entry is minimized. The rule is point and select
rather than remember and type. Subjective response to the visual imagery and
animation is very positive, especially with people with either none or only limited
computer experience.

See also: ISO DIS 9241 Part 16, Helander (1988), Shneiderman (1987) Verplank
(1988) and Ziegler and Fahnrich (1988) for more general guidance on the design
of graphical user interfaces. For detailed guidance on particular graphical
interfaces, refer directly to the relevant style guide: Apple (1992), BT(1991), IBM
(1991a & b), Microsoft® (1992), OSF/Motif™ (1990), Siemens/Nixdorf (1990a &b).
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Graphic Displays

(Display Colour, Full Dot Matrix Displays)

The group of visual displays that provide a dot matrix or similar technology to
display static or dynamic images, including text, graphics, symbols and pictures.

Typical displays may range from small LCDs (50mm diagonal) to large CRTs
(525mm diagonal). The active display surface may be the classic 3:4 ratio
(height:width) or maybe any other ratio suitable for the display technology and
the user task. The display may be monochrome or colour.

Cross references:

Character Displays; CRT Displays; Non-CRT Displays; Screen Formatting;
Visual Displays

Recommendations:

. use full matrix graphic displays where the visual information required by
the user is complex, and requires visual separation and structure to assist
in its comprehension.

. use full matrix graphic displays where the visual information requires by
the user may extend across several screenfuls, when the users task
requires browsing through large blocks of information,

Additional comments:

The most flexible and economic display medium continues to be the CRT.
Alternatives such as LCD and plasma panels have an advantage primarily when
task requirements include a demand for low power consumption, and small size.
Small LCD panels have become the prevalent technology for handheld games
systems and may be useful for portable or handheld ISDN terminals to display
still and moving pictures and text.

Consider task demands for provision of colour, resolution, and the quality of
alphanumeric characters, graphics, and moving picture image, as well as
portability and cost.

Review the individual guidelines for both CRT and Non-CRT displays for specific
recommendations.
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Graphics Tablet

(Touch Tablets)
An input device consisting of a sensitive flat panel which can detect finger or
stylus positions and movements. Usually maintains a relative 1:1 relationship

with an active area on the screan where cursor tracks current positions. Can be
used for creating drawings and item selection.

Cross references:

Pointing Devices

Recommendations:

. use with a stylus in preference to finger, for higher resolutions and finer
movement ability. Some evidence that a stylus is faster and less error
prone than the finger. (Ellingstad et al, 1985).

Figure 49: Example of graphics tablet

. provide visual and/or auditory feedback to confirm item selections.

o carefully control software for detecting item selection, to avoid “fall out”,
where the involuntary movements of the hand in releasing or lifting the
stylus may relocate the cursor in a new active area. If small target areas
have to be defined consider using a separate key press to confirm the
selection.

. provide a display/control ratio for target acquisition tasks of between 0,8
and 1,0 for movement on the display relative to movement on the tablet
(Arnaut and Greenstein, 1986).

. consider the task requirements to define when the tablet is in absolute
mode (1:1 positional relationship between the tablet and display active
area) or relative mode (direction of movement from current position of
cursor is 1:1 with the display - like the mouse).
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Additional comments:

The choice of touch tablet technology can impact the user’s tasks, e.g. the
stylus of a voltage gradient tablet must touch the tablet surface, so it cannot be
used with paper overlays; acoustic tablets may be affected by spurious inputs
from a noisy environment; and touch sensitive tablets may be prone to
accidental touches by the resting hand etc.

Graphic or touch tablets are the best input devices for freehand drawings.
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Handbooks

(Customer Documentation, Manuals, User Guides)

Paper based documentation in the form of handbooks and user guides continue
to be a valuable resource for providing user guidance that can be used at the
same time as operating the equipment or taken away and read separately.

Cross references:

User Guidance

Recommendations:

. develop written instructions in parallel with the system development, taking
account of the user requirements, the tasks to be done and the complexity
of the tasks.

. instructions have to be complete, accurate and up to date.

. consider the need to include the following contents:

- name of the product and manufacturer.

- table of contents.

- safety information.

- installation or assembly.

- diagram or picture of components, or parts.
- operating instructions.

- routine maintenance.

- index.

. organize the instructions by user defined tasks, and build up confidence by
starting with one that is simple, or frequently occurring, or likely to be done
first.

. consider alternatives to narrative text:

- illustrations.
- flow-charts.
- tables.

- lists.

. write instruction procedures as lists of short sentences that can be
followed as a sequence of steps.

. use short simple sentences, typically between 15 to 25 words long, with a
maximum of 30 words.

J use familiar words, avoiding jargon and abbreviations.

. develop a consistent page layout to enhance readability and visual appeal

within the following parameters:

- choose a line length between 35 and 65 characters long.
- on an A4 page allow top, bottom, left and right margins of 25mm, or
more if necessary to allow for binding.

- for continuous text use a typeface with a lower case ‘X’ height of at
least 1,5mm, usually about 10 or 11 point depending on the
typeface. When writing specifically for the eiderly or children use 12
or 14 point.
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- allow a space equivalent to one-quarter of the ‘x’ height between
the lines.

- use left-justified text with a ragged right margin to avoid uneven
gaps between words.

- choose a clear open typeface that offers a choice of size and
weights to distinguish between text, headings, safety information
etc.

- use a consistent logic for vertical spacing to distinguish paragraphs,
clauses, sections, headings and sub-headings.

- set text in normal typeface using different sizes or weights for
emphasis.

- avoid using all capitals, italic or underlining as these reduce ease of
reading and legibility.

. test the instructions for technical accuracy by simulating tasks on the
product, and test for understanding and usability with people using them
to operate the system. Be prepared to edit or change the instructions to
improve understanding.

. when instructions are translated it is advisable to use a translator whose
first language is the one into which the translation is made, and to repeat
the validation in the other language.

Additional comments:

User guides and handbooks are going to be used most frequently in the early
stages of operating the system or product. At this stage the user may initially
want to know “what” the system can do to help them in their work.

All user guidance materials, handbooks, user guides and prompt cards should
be tested to ensure they are usable by the target population; not just in terms of
legibility, comprehension and presentation, but more importantly also on the
content. The aim should be to answer questions like: “Can a sample of users
take the product and the handbook, correctly install it and complete a simple
task successfully, without reference to external help, within a reasonable time?”.

See also: ISO DIS 9241 Part 13, BS 7649 and DTI (1988} for more specific
information relating to handbooks.



Page 119

ETR 116 : 1994
Handset

Handset

(Finger Clearance, Handset Design Template, Receiver,
Telephone Receiver)

The standard telephone component which combines the earpiece loudspeaker
and microphone and is intended to be held close to the head to enable users to
carry on a telephone conversation.

Cross references:

Cables; Handset Cradle; Hookswitch; Voice Transmission

Recommendations:

. the handset should have a profile which will fit comfortably to the user’s
ear and present the microphone close in front of the users lips. The
handset profile should present sufficient clearance between the
microphone and loudspeaker to enable fingers to wrap without touching
the cheek or compromising the acoustic coupling with the pinna (CCITT
Recommendation P.35, CCITT Com Xil 49, 1974) (See figure 50).

. the weight of the handset should be approximately 150 to 180g and the
balance should be evenly distributed between the ear and mouthpiece. If
balance is not possible, then it is preferable that the mouthpiece is the
heavier end. (Klemmer and Haig, 1988).

. provide an easy comfortable handhold area between the ear and
mouthpiece, including provision for finger wrap and finger/cheek
clearance. Ensure split lines (the join between two or more sections of the
casework) within the handset moulding do not cause sharp edges or skin
pinching.

o provide an easy comfortable handhold at the frequently used mouthpiece
cupping position. Ensure flex and connector point to handset, if provided,
do not interfere with hand and finger positions. {See Cables).

. consider providing a handset profile which enables the frequent ear-
shoulder “cupping” position, without undue lifting (abduction) of the
shoulder (Beese and Moggridge, 1982).

Figure 50: Ear-shoulder “cupping” position
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Figure 51: CCITT preferred handset profile dimensions
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. ensure a sculptured earpiece is provided with suitable radiused curves to
avoid sharp edges being presented to the pinna, and to avoid discomfort
with the moving jaw bone when talking. Ensure the earpiece provides a
good acoustic coupling with a broad range of ear sizes. Provide an
acoustic cavity between the outer rim of the earpiece and the loudspeaker
grill. (ETSII-ETS 300 245-2).

. provide the mouthpiece with slots/holes or some other indication of where
the microphone is located.

. ensure the mouthpiece is outside of the lip circle (minimum marked X,
radius 15mm; preferred marked Y, radius 27mm).

. ensure the optical reflectance values of the handset meet the
requirements of other office equipments (diffuse 15% - 75%, specular
maximum 45%) (ECMA-110, ECMA-126).

. ensure any aerials provided within the handset are sited away from areas
of the handset which are normally in contact with the human face or
hands.

. ensure any controls provided on the handset, e.g. volume control for the

loudspeaker, or microphone mute, are within finger or thumb reach from
the accepted handling positions, irrespective of the hand being used (left
or right), when the handset is operational.

Figure 52: Example handset controls

Additional comments:

Give the handset a feel of quality and ensure the casework is robust and rigid
and not susceptible to flexing and creaking when handled.
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Handset Cradle

(Finger Clearance, Handset Rest, Subset Cradle)

That part of the casework which is designed to accommodate the handset
during idle. Usually incorporates the hookswitch.

Cross references:

Handset; Hookswitch

Recommendations:

provide for easy pick up and replacement of the handset by either hand.

ensure the pick up angle is at a comfortable angle for the wrist, maximum
5-10° abduction in any plane.

ensure there is adequate room for 95th percentile fingers to wrap around
to provide lift. Ensure there are no catch points (e.g. for fingernails) to
prevent a clean, direct lift from the cradle to the ear single handed.

Figure 53: Finger clearance around handset

provide for easy and rapid replacement of the handset to the cradle with
either hand, with good positive tactile feedback when the handset locates
correctly.

ensure the handset relocates correctly within the cradle under its own
weight, provide guiding slopes to help the handset home in.

on pontrait orientated handset cradles provide a good back stop at the
rear of the cradle to prevent overshoot when the handset is thrown down
hurriedly.

avoid the use of locating pegs or similar devices which require precise
detailed hand movements.

provide an obvious “parking” position for the handset which will not cut off
the call.
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Parking Positions

Q

Handset Recolates or Falls

Figure 54: Example handset parking positions

Additional comments:

None
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Hand Sizes

(Anthropometric Dimensions, Finger Clearance, Grip Size)

Dimensions of the male and female hands and fingers are provided to enable
designers to use suitable dimensions of space, reach, etc. for those areas of the
terminal or product the user may be expected to handle.

Cross references:

Handset; Handset Cradle; Keys; Maintenance; Portability

Recommendations:

use 95th or 99th percentile male dimensions, where finger, or hand
clearance is relevant. For example, the space between adjacent
connectors where fingerithumb grip is used to connect and disconnect the
plug and socket.

use 5th or 1st percentile female dimensions, where finger/hand reach or
span is relevant. For example, the space between two keys that have to
be pressed simultaneously.

use average values where a compromise is essential, or use fitting trials
to identify overlapping, and acceptable comfort zones for smallest and
largest users.

provide for flexibility so that different grips can be used and so that the
grip can be varied. For example, finger tip grip on the side of a handset by
a small female hand and a wrap around grip for a large male hand.

Additional comments:

The dimensions are extrapolated from a British survey completed in 1981 of 300
male and 300 female hands (Kember et al, 1981). Designers may need to seek
anthropometric data for their own country if they perceive that there may be
significant ethnic variations from the British data. (See table 13 and

figure 54).

Figure 55: Anthropometric dimensions



Page 125

ETR 116 : 1994

Figure 55: Anthropometric dimensions...concluded

Table 13: Anthropometric data for hands and fingers,
from dimensions shown in figure 55 (dimensions 1-6 after
Kember et al, 1981, dimensions 7-8 after Pheasant, 1986)

Hand Sizes

Dimension Percentile
(in millimetres) 1st 5th 50th | 95th | 99th
1 Hand length Female | 157 |162 | 174 | 186 | 191
Male 171 177 190 | 204 | 209
2 Hand breadth Female | 81 84 92 100 | 103
Male 93 97 106 1156 118
3 Hand breadth Female | 69 72 78 84 86
(excluding thumb)
Male 78 81 88 94 98
4 Index finger tip length | Female | 2,1 2,2 2,2 23 2,4
Male 2,3 2,4 2,5 2,6 2,6
5 Index finger length Female | 57 60 67 74 77
Male 61 64 72 79 82
6 Thumb length Female | 38 41 47 54 57
Male 41 44 52 59 63
7 Spread Female 165 | 190 | 215
Male 178 | 206 | 234
8 Hand grip diameter Female 43 48 53
Male 45 52 59
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Help

(Tutorials)

Help systems are used to aid users to successfully perform tasks. Help can be
offered so that the user is informed about the purpose of a function key, or
command. Context sensitive help may be given to guide the user through an
unfamiliar sequence, or recover from an error (Savage et al, 1991).

Cross references:

Error Management; Evaluation; User Guidance; User Interface Design
Principles

Recommendations:

. for simple systems with limited display capabilities consider providing help
using speech output.

. provide information about the ISDN and terminal services available.

. for more complex systems, provide help that is sensitive to the context
and to the users’ task requirements.

. write the help information in short simple sentences and include what to
do next and how to return to the main task.

. use help information to identify features and controls.

. allow skilled users the option of switching off help prompts if they are not
required.

. for complex help, for example, with a Graphic User Interface, provide

cues to navigation within the help material with clear titles, e.g. page
forward and back; and consider an audit trail so that the user can trace
back to previous screens and see where they came from.

. use an evaluative design process to test out the level of support needed
by first time and inexperienced users and examine how to improve the
effectiveness of the help information being developed.

Additional comments:

Help is essential unless it is immediately obvious how to operate a system.
Sometimes the user may simply want to know the effect of a particular function
key, or the range of features available. Most often users require help in order to
complete a specific task, and in order to recover from errors.

Flexibility within the help information can allow users to gain information at
different levels. As the users’ skills for frequent operations increases, so they will
become less reliant on the prompts and help information, however, the guidance
may continue to be needed for more advanced features, and features used
infrequently. Help is probably best developed as part of the dialogue design
process.
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Hookswitch

(Dial-in-handset, Handset/Handsfree Operation)

A switch to electronically connect and disconnect the terminal from the network,
usually operated by lifting the handset or by replacement of the handset on the
cradle. May be mechanical (operated by the weight of the handset), and/or
sometimes non-mechanical, e.g. magnetic (operated by the proximity of the
handset).

Cross references:

Call Handling; Handset; Handset Cradle

Recommendations:

. if a magnetic or electronic hookswitch is employed, some other means
should be provided for terminating a call prior to re-dialling, to avoid
replacing the handset each time.

. if the hookswitch is provided within the cradle, ensure that it operates
when the handset correctly locates under its own weight.

J if the hookswitch is provided within the cradle and the handset fails to
locate correctly and fails to operate the hookswitch successfully, ensure
that it is visually obvious that it is still off-hook, e.g. it will fall off the cradle.

. if the hookswitch is provided within the cradle, ensure it is accessible
during a call, that it is obvious and presents a good target, to enable rapid
cancelling of the current call and return of dial tone.

. if there is no handset cradle, the hookswitch should be provided within the
primary area (the area most easily reached) of the main keyboard or
control block, and clearly labelled.

. if the terminal has a handset cradle hookswitch and an independent
hookswitch (or control with a hookswitch function, e.g. Handsfree On/Off)
then care should be taken to integrate the operation of the two
hookswitches and to give clear indication to the user on the current state
of the equipment. Ensure the control procedures for the terminals with two
hookswitches (e.g. Handset and Handsfree) do not compromise user
stereotypes. For example, users expect a single action to terminate a call,
i.e. handset down or hookswitch on (Handsfree off). (Ferris, 1986)

Additional comments:

Care should be taken in wall mounted and portable handset terminals on the
siting of the hookswitch, to ensure calls are not ended accidentally, but at the
same time enable easy access to recall dial tone quickly.

Dial-in-handset - Refers to single piece handset containing the keypad and
hookswitch. Where the latter is the case, care needs to be taken that users are
not able to terminate a call (go on-hook) accidentally.
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Input Hardware

(Controls)

Relates to those parts of an ISDN terminal which allow the user to carry out the
procedures or dialogue associated with a particular operation or function.

Cross references:

Alphanumeric Keyboards; Analogue Controls; Bar-Code Readers; Cameras;
Card Readers; Cursor Keys; Data Glove; Eye/Head Movement; Foot Mouse;
Graphics Tablet; Joysticks; Keyboards; Key Operated Switches; Keys; Light
Pens; Linear Sliders; Microphones; Mouse; Non-tactile Inputs; Pointing Devices;
Pushbuttons; Rocker Switches; Roll Balls; Rotary Controls; Rotary Switches;
Slider Switches; Speech Recognition; Stylus; Switches; Telephone Keypads;
Thumb/Finger Wheels; Toggle Switches; Touch Screens

Recommendations:

. when choosing a specific input technology designers should be aware of
the typical failure rates for the technologies under consideration and,
equally, the likely human error rates in using that technology within the
range of tasks expected.

Example:

keys are the most reliable data input device for discrete data items for
current technologies. The failure rates that can be assigned to the keys
technology are typically 1 in 106 operations or greater. This far exceeds
typical human error rates which are more normally between 1 in 10 and 1
in 102 for infrequent tasks, but can reach 1 in 103 or less for highly
practised tasks.

. when choosing a particular input technology, designers should be aware
of the limitations different technologies present to people with special
needs. For example, keyboards may require dexterity in both hands, light
pens and touch screens force the user to lift the whole arm, etc. In
general, for people with special needs (Kanis, 1993, Nordiska Namnden
fér Handikappfragor, NNH 4/93, RACE Project 1066 IPSNI, 1991a,
b&c)

- minimize the force required to operate controls.

- avoid simultaneous manipulations, e.g. pushing and rotating.

- avoid making the user hold a control in a specific position for
periods of time.

- avoid controls which limit or restrict the handedness or grip of the
user.

Additional comments:

In the individual entries listed in the cross references, recommendations are
included that:

. refer to agreed international standards, and to information given on draft
international standards where these are relevant (e.g. 1ISO DIS 9241
Part 9).
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give guidance on Human Factors design for individual input technologies,
based on good practice and recorded studies (e.g. Vees and Faber, 1985;
Greenstein, 1988).

highlight design requirements for People with Special Needs and to
maximize safe operation (e.g. ETSI ETR 029).
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Joysticks, Finger/Hand

Hand joysticks are input devices consisting of small sticks that protrude from a
fixed socket, they may be moved or pushed/pulled in any direction. Finger

joysticks have been developed for hand held devices. The thumb or forefinger
rests on a small concave pad which can move short distances in any direction.

Cross references:

Pointing Devices; Roll Balls

Recommendations:
. requires a separate control to select the object once the cursor is

positioned, this may be integrated into the hand joystick, for finger or
thumb operation.

\A diameter 6,5 mm

Figure 56: Example hand joystick

J best suited to continuous tracking tasks and to pointing tasks that do not
require great precision.

J joysticks may be displacement (also called isotonic, the stick will
physically move in the required direction), or force (also called isometric,
the stick does not move but the force and its direction is detected and
converted to a cursor movement). Either type may affect the distance the
cursor moves directly or may affect the rate or speed of movement of the
cursor.

. use displacement (isotonic) joysticks when positioning accuracy is more
essential than positioning speed.

. ensure displacement joysticks which control the rate of the cursor
movement return to the centre or null position when released. Ensure
movement is smooth in all directions, without backlash (movement of the
released joystick beyond the null position which causes a corresponding
unintentional movement in the cursor). Enable the control
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. use hand displacement joysticks with the following minimum dimensions
(Mil-Std-1472C):
- diameter 6,5mm

- length 75mm,
- resistance 3,3N. (Maximum displacement 45°).

° if the joystick can control the cursor beyond the current active screen area,
provide indication on the edge of the area on the current direction of the
cursor.

Additional comments:

There are no recommendations available about finger controlled joysticks,
except the basic ones of providing an adequate cup to accept the finger/thumb
pad, and adequats friction to minimize the finger/thumb slipping in the control. If
the thumb is the intended controlling limb, ensure the control is sufficiently close
to the device edge to enable comfortable placement and an adequate range of
movement.

Finger Joystick

Figure 57: Example finger joystick
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Keyboards

(Keypads)

An input control panel containing a number of keys or pushbuttons. The keys
are usually arranged to conform to a standard layout, e.g. digits 0-9 and
alphabet keys in ISO/IEC DIS 9995 “QWERTY/QWERTZ/AZERTY".
Alternatively a number of function keys may be arranged singly, in groups or in
column/row matrix.

Cross references:

Alphanumeric Keyboards; Control Key Dialogues; Function Keys; Keys;
Pushbuttons; Switches; Telephone Keypads

Recommendations:
. recommendations are offered in detail in each of the cross referenced
guidelines.

Additional comments:

The optimum design of keys and keyboards is essential to minimize user errors
(e.g. miskeying and double keying) and to speed data entry. Slow keying times
and high error rates can increase network operation costs, without necessarily
increasing revenue. At the same time, they reduce the users’ acceptance of the
system and their perception of quality.

Keyboards may comprise:

J the standard keypad, used for entering discrete data items, and operated
by single fingers. The 10 or 12 numeric keys, principally used for entering
telephony addresses, and for signalling to the connected network or
terminal.

. the combined alphabetic and numeric keyboard with one key per
character or digit, with or without shift keys to access alternative
characters or symbols; and usually operated with both hands.

Alphanumeric keyboards, when used for a significant part of the working day,
must meet the design requirements of the European Council Directive
90/270/EEC on the Minimum Health and Safety Requirements for work with
display screen equipment.

For more general information, see Potosnhak (1988).
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Key Operated Switches

(Call Barring, Locks)

Control devices incorporating a lock with a removable key and used to prevent
accidental or unauthorized change of the switch’s state or setting.

Cross references:

Input Hardware; Security

Recommendations:

. use to lock a device in a particular state, setting or mode. Available with
two or more switch positions, enabling the terminal to be locked in one of
two or more settings.

. use the key position to indicate the current setting, ensure there is no
ambiguity in the keys positioning, i.e. the key is not in the same orientation
for two different settings.

. provide a label or legend for the controls function and for each of the
control settings.

. use a key switch which provides a 45°-90° rotation between positions,
which requires a torque of 0,1-0,2Nm and has a distinct tactile detent or
indent at each position.

MAX 90°

13-15 mm

Figure 58: Example key operated switch

. provide a stop at either end of the range of positions.

. enable the removal of the key at the safe or lowest level position. This is
usually in the vertical (or front to back) plane.

o keys which can be entered into the lock with either side up or forward are
preferred. Tumbler action keys (Yale® or similar) which have a single
orientation should have their teeth or similar, pointing up or forward to be
inserted. (Mil-Std-1472C). Conventional lever action keys are normally
inserted with the “teeth” pointing downwards or backwards.

Additional comments:

None
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Keys

(Buttons)

Discrete input selection devices used to enter single pulse inputs.

Cross references:

Alphanumeric Keyboards; Keyboards; Pushbuttons; Telephone Keypads

Recommendations:

. provide keys with flat or concave sculptured key caps, which accept a
good proportion of the finger pad (minimum surface area 113mm? with
minimum dimension 12mm, ECMA-110, ECMA-126).

SIS A=

Dished Flat Dished Flat

Figure 59: Example flat/sculptured keycaps

. in arrays of keys, consider the use of raised dots or lines on the touched
surface to aid unsighted navigation about the array.

. concave sculptured key caps should accommodate 95th percentile finger
tips (10mm minimum radius, Gepruefte Sicherheit (G.S.)-VBG).

. provide conventional ramp or snap-action force/travel keys (travel 1-8mm,
force 0,25-1,5N ECMA-110/ECMA-126), in preference to membrane (zero
travel) keys or touch panel (Pollard and Cooper, 1979).

ZERO
200 —
FORCE RAMP
(N)
100 — SNAP ACTION
0
I | |
1.0 2.0 3.0
TRAVEL (mm)

Figure 60: Zero travel, ramp and snap action
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if membrane keys are essential, there is evidence that bubble membranes
with minimal travel, are more acceptable than flat ones (Kristensen, 1985).

provide sufficient clearance around each key to accommodate 95th
percentile fingertips (18mm minimum, 20mm preferred - Deutsche
Bundespost Test finger - equivalent to 9-10mm radius circle from centre of
key cap) irrespective of key cap size. This clearance recommendation also
includes any raised edges or sides of other controls around the keys.

|

d A
1 mm 6 mm & mm

P

Figure 61: Deutsche Bundespost test finger

18 mm 9-10 mm Clearance Radius

12 mm : : 18 mm

__.>12mm<~__

Figure 62: Preferred minimum key clearances

if space is a premium for a data entry task and smaller key clearances are
necessary, circular keys should minimize double keying errors (Yamagami
and Matsuda, 1974) down to a clearance radius of 7,5mm (15mm side to
side). Clearance radius below 7,5mm, limit the accessibility of significant
proportions of the population, or may require the user to consider a stylus
selector.

ensure key cap diffuse reflectance is between 15% and 75% (20-50%

preferred) and specular reflectance is a maximum semi-matt to silky matt
(45%). (DIN 66 234 Part 6).
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key cap inscriptions should have a minimum contrast ratio of 1:3, and the
character height for these inscriptions should be readable at the
perceived viewing distance (2,6mm high for standard alphanumeric desk
top keyboards). (DIN 30 640 Part 1).

numeric and alphabetic keys that may be used for professional data entry
should be protected by N-key rollover (where N=3 or more) and a burst
rate minimum of 50 characters per second over 3 seconds. (ECMA-110,
ECMA-126).

numeric and alphabetic keys that auto repeat, shall provide a fixed rate
(15 x 5 characters per second) after at least 0,5 second. (ECMA-110,
ECMA-126).

ensure feedback is provided on each key’s actuation and the resultant
dialogue action. For key actuation provide tactile (“snap-action” force
travel curve or distinct stop to key travel) or auditory (click) feedback. For
resultant action provide auditory or visual feedback as appropriate (e.g.
DTMF tones and/or display digit). (ECMA-110, ECMA-126).

Additional comments:

LCD touch ovetlays can match conventional keys for data entry time and errors,
if spacing is equivalent to conventional dimensions and feedback is given to

signal the keys actuation (clicks and DTMF tone). (Bergman et al, 1985).

Snap-action keys give good tactile feedback when operating function and
numeric keys. If the task requirements are for professional data entry, then

“snap-action” feedback may prevent users from reaching maximum burst rates,

and “ramp or continuous force” keys may be preferred. (Alexander, 1974).

Consider key cap shape; some evidence suggests that user preference is for
square rather than circular keys on alphanumeric keyboards. (Goodman et al,
1983, Monty et al, 1983).
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Labels

(Legends)

Single alpha or numeric characters, text string or symbol used to indicate the
function or feature available from a control or display.

Cross references:

Alphanumeric Keyboards; Casework; Character Displays; Control Key
Dialogues; Handbooks; Keyboards; Keys; Symbols

Recommendations:

. use alphanumeric labels or legends to identify controls, displays and other
functional elements of the product or terminal.

. use full words that accurately describe the control or display's function.
Avoid abbreviations, unless usability testing confirms they are acceptable.

. use symbols, icons and pictograms to overcome language difficulties
when identifying controls or displays, connectors and sockets, or to give
guidance. (See Symbols)

. ensure printed material is clear and legible and easily understood by the
users. Keep printed text upright and on horizontal lines. Avoid vertical,
curved or inverted text.

. for continuous text use lower case letters with 10 or 11 point typeface.
Increase typeface to 12 to 14 point for information specifically aimed
towards children and elderly.

. use a minimum character height of 3mm for labels to be read at arm's-
length (700mm) (See Character Displays).

. dark text on a light background is preferred with a brightness contrast of
70 to 80%. Embossing the casework is not recommended as the lack of
contrast makes it difficult to read the text.

J put the label or legend on the control or display, or in close proximity.
Ensure there is no ambiguity about which label relates to which
control/display.

. ensure safety labels are prominently displayed and durabile for the
expected life of the equipment.

. user-editable labels, provide paper inserts for users to designate their own
descriptions.

Additional comments:

Where a product is complex users may have difficulty remembering specific
sequences of operations and a small reminder card on the product can be very
helpful.
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Light Pens

An input device usually used with CRTs, the light pen is used to point and select
items displayed, the pen detects the refreshing beam of the CRT and the timing
of the signal gives the co-ordinates of the point touched. Resolution can be very
high (at pixel level).

Cross references:

Graphics Tablet; Pointing Devices

Recommendations:

. consider the requirements of the task and the need to support the elbow
and even the wrist if fine, accurate positioning is essential, may require
the screen to be angled more to the horizontal than the vertical.

. has the disadvantage of obscuring the screen at and below the point of
touch and this may limit the degree of fine control. Has the strong
advantage of intuitive point and indicate or select with excellent hand eye
co-ordination.

Figure 63: Example light pen

. can be available for people with special needs as a head mounted or
mouth controlled selector.

. use a light pen within the following dimensions:
- 120-180mm long.
- 7-20mm diameter.

J ensure the cable attached to the non-pointing end is not restricting the
user's hand movements. Consider providing a holder of some form for
when the pen is not required, and to assist in pen pick up.

. provide feedback when the light pen is active on the screen and also
when a selection is made.

Additional comments:

None.
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Linear Sliders

(Sliders)
A control input device for setting the chosen level of a continuous variable, where
the operation is in a linear motion.

Cross references:
Analogue Controls

Recommendations:

. provide a label/legend parallel to the direction of movement, with a wedge
element to demonstrate the variable increasing; provide indicator values if
required.

. use finger tip sliders with force resistance of 1,5-2N or larger sliders with

force resistance of 2-3N.

. sliders for finger/thumb grasping should be a minimum of 13mm high,
13mm wide and 6mm thick.

6 mm
b o

13 mm /?v\ &

Figure 64: Example linear sliders

Additional comments:

None
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Maintenance

(Batteries, Cleaning)

The design requirements that will enable day to day and first line maintenance
to be handled efficiently, e.g. replacement of consumables, clearance of paper
jams and cleaning.

Cross references:

Casework; Connectors; Safety; Tactile Displays

Recommendations:

avoid the need for special tools to be used, during day to day or first line
maintenance. If special tools must be used for maintenance or operational
adjustment they should be securely mounted within the equipment in an
available location.

as far as possible terminals should be designed for replacement of unit
modules. If modules can be replaced as part of first line maintenance it
should be impossible to replace or reconnect a module incorrectly and to
connect the wrong module. (See Connectors).

all surfaces should provide for basic cleansing and hygiene practice, with
clean smooth contours and few recessed corners, particularly on the
upper surface. Where possible loudspeaker grilles and ventilation slots
could be sited off the upper horizontal surfaces. Cleaning should not
require the use of special tools and materials.

ensure battery compartments are obvious, and that the method of
opening can be achieved by 95% of people. In preference, opening the
compartment should not require tools and the lid should not become
detached.

provide clear indication of the orientation and, if necessary, the order of
battery insertion. Where batteries are attached to terminal clips, ensure
they cannot be attached incorrectly. In preference, the orientation
indicator should be visible when the batteries are in situ, so that they can
be visually checked. Consider a textured indication so that battery
orientation may be checked by the visually impaired.

consider the users expected method for removal of a battery. If there is
insufficient clearance to allow the finger/thumb grip on one of the
batteries, provide a battery removal aid and ensure it is difficult to get it
mislaid, e.g. attach it to the battery compartment floor/wall.

if possible, provide batteries (where required) which enable a simple
single clean motion for insertion and removal. Avoid soldered
connections.

if security modules are required, e.g. smart cards for portable telephones,
consider the method for insertion and removal. In preference enable the
module to be inserted in any orientation. If only one or two orientations
will work, provide visual and tactile guidance on the base unit and on the
security module. For example, a notch on the card could be provided
which matches a peg on the base unit. (See Tactile Displays).
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if specific test routines are a necessary part of the user’s task, ensure
clear guidance is given in the documentation on the procedures, and
provide clear indications on the terminal on the results and possible follow
up actions.

if maintenance requires the removal of covers or the opening of equipment
modules, ensure the holding mechanisms (catches, screws efc.) are
retained with the cover or removal and do not become loose. Ensure the
cover lifts off the sub-unit, avoid the sub-unit lifting out of the cover.

if necessary, ensure individual sub-units that may require removal, are
removable in a straight line and do not require complex movements for
releases.

ensure there is sufficient finger/hand clearance around sub-units that have
to be removed. Ensure the gripping points are accessible, robust and have
friction surfaces.

protect user safety; for example, from high voltages, and accidental
misuse. (See Safety).

Additional comments:

None
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Menu Dialogues

(Menus)

A menu is carried out with the user being offered a list of choices from which a
selection can be made. The result may be a second or third list of choices that

builds

up in a hierarchical structure. Each single list comprises a menu. Menus

may take many forms: auditory menus, icon menus, pop-up/pull-down menus.

Menu

hierarchies may be sequential (single menus one after another), pull-

down (vertical menus are opened from a horizontal menu bar), cascading (a
second menu opens adjacent to a selected item in a primary menu), etc.

Cross references:

Auditory Menus; Dialogue Style; Graphical User Interface; User Interface Design
Principles

Recommendations:

use menus to aid novice, and casual users, e.g. to provide initial access
to language variants at terminal installation, but allow shortcuts such as
type ahead for skilled operators.

give the menu a title that clearly indicates the contents and give the menu
options informative names which relate to the users task.

group the options meaningfully to the user or the task, or if this is not
possible use, an alphabetic order.

choose a menu item by point and select using cursor keys or mouse, by
numeric entry, or initial letter.

show all the options provided, use low-contrast or other techniques to
indicate options currently not available.

limit number of options to less than 12. If more options are required,
arrange them into meaningful groups that can be accessed as a next evel
menu.

limit the hierarchy of menus to 3 levels. If more levels are required,
provide navigational cues to the current level and navigational aids to
assist backtracking, and/or returning to a main menu.

minimize response times and provide feedback if delays are necessary.

avoid automatic scrolling for menus; if they have to be used, test for
comprehension to ensure the display rate is optimal.

Additional comments:

Menus are a valuable aid to novice and casual users since they reduce the need
to know and remember. The titles and menu options should relate closely to the
user's expectations and job requirements. The acceptability of these names
should be assessed, with a representative sample of users.

Highly skilled users may find menus slow and may benefit from having a short
form access to the commands.
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Qo] |

Icon Menu

= TITLE

I@H Edit  View

1 New ...

Open ...
Save
Save as ...

Print ...

Exit

Simple Pull Down Menu

~ Green
Shape | 4 Red
Shading > Yellow
Font > Blue
Size | 4

Cascading Menus

Figure 65: Example menus

See also: ISO DIS 9241 Part 14, Allen (1983), Barnard et al, Papp and Roske-
Hofstrand (1988), Smith and Mosier (1986) and Vees and Faber (1985) for more
specific information on the design of menu dialogues. For more detailed
guidelines on the format and structure of menu dialogues within graphical and
other user interfaces, refer to the relevant style guide: Apple (1992), BT (1991),
GO Corporation® (1992), IBM (1989, 1991a & b), Microsoft® (1992),
OSF/Motif™ (1990), Siemens/Nixdorf (1990a & b).
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Microphone

An input device for capturing acoustic (usually voice) information and presenting
it electronically into a transmission, recording or recognition system. Typically,
microphones have a limited pick-up distance and radius.

Cross references:

Non-tactile Inputs; Symbols

Recommendations:

. ensure the mounting of a microphone within a terminal minimizes the
effects of echo, sound reflection and reverberation from the expected
terminal environment.

. ensure the response range of the microphone matches the expected
output from the potential range of acoustic sources.

] ensure the mounting of the microphone enables the pick-up envelope
(distance and radius) to include the likely physical location of the
projected acoustic sources.

. ensure the acoustic properties of the microphone matches the potential
range of acoustic outputs possible from the expected acoustic sources.

. ensure the quality of the signal is maintained in progressing form acoustic
to electronic media.

Additional comments:

Consider the presentation and mounting of microphones intended for voice
capture. Ensure that users can easily keep their lips/mouth within the pick-up
envelope without constraining their posture. For example, the standard handset
or telephone headset allows the user to keep the microphone close to the mouth
and at the same time be able to move, relative to the terminal.

Voice quality is a potentially very emotive aspect of telephony and voice
transmission. People make psychological and emotional assessments of the
people they are talking with, as part of the communication. It is essential,
therefore, that the technology does nothing to interfere with this process.

There are a small but significant number of people who have vocal disabilities
who could be helped with specialized microphone equipment, e.g. soft voices
(with no carrier frequency). Where this type of facility is provided it should be
very easy to switch between everyday and specialized use of the microphone
circuits.

See Symbols for an example symbol for Microphone On/Off.
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Mouse

The mouse has become the most common point-and-select device. It consists of
a small contoured “box” that fits under the palm or fingers. Movement of the
mouse over a flat surface is reflected in co-ordinated movement of the cursor. It
is usually provided with up to 3 buttons for selecting/de-selecting screen
elements at the current cursor position.

Cross references:

Pointing Devices

Recommendations:

. enable the speed of movement and distance moved by the cursor to be
adjusted by the user.

. provide sufficient space close to the display for hand arm movements to
control the cursor, may require a special mouse pad (optical mouse) or
suitable level of friction on the workstation surface (friction ball mouse).

. avoid using for free hand drawing tasks.

. use a single button to select one of a group of displayed alternatives or
use different buttons to select different responses to a single attribute or
function.

. use a mouse with a rounded peak close to the centre of the top surface to

give palm support, with buttons on the front and top surface rather than
just on top. Ensure the buttons are stiff enough to support resting fingers
without activation and provide good tactile and auditory feedback when
activated.

. provide a good textured surface for gripping particularly at the side.
Ensure the mouse is stable (not rocking) and glides smoothly over the
work surface, and provides a good platform for key operation (does not
move on key presses).

. use a mouse within the following dimensions (Mil-Std-1472C):

- width 40-70mm.
- length 70-120mm.
- height 25-40mm.

25-40 mm

70 -120 mm

40-70 mm

Figure 66: Example mouse

Additional Comments:

For a more general discussion on the design requirements for a mouse, see
Abernethy and Hodes (1987).
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Multimedia Terminals

Multimedia terminals have the ability to transmit and receive combinations of
media having fundamentally different properties, e.g. text and video, or audio,
graphics and video, simultaneously. This is in addition to the ability to
communicate separately in each media. As a comparison, a telephone is an
example of a monomedia terminal and a videotelephone is perhaps the first
commercial example of a multimedia terminal, able to communicate in audio and
visual media simultaneously.

Cross references:

Addresses; Call Handling; Data Transmission; Videotelephones

Recommendations:

ensure call set-up, incoming call and call termination procedures meet
user expectations, and are fully supported by prompting and feedback
indications. Use the general rules and generic procedures shown in Call
Handling, when new procedures have to be developed.

keep addresses simple and consistent. Minimize the number of
operations necessary to address any particular terminal or media.
Consider a unique address for the user irrespective of the range of media
involved in a call.

consider facilities to enable a multimedia communication to degrade
gracefully, i.e. service by service, when problems arise. Where audio is
one of the media within a communication, it may be preferable to the
users to lose the audio link last.

keep call termination as simple as possible, preferably a single
action/operation. At the same time, ensure any transmitted data is not
inadvertently lost; enable the user to decide whether received data can be
discarded or not.

provide simple procedures to enable users to select different media both
before and during a call. Ensure there is an opportunity for consistency
between the default media selected for both outgoing and incoming calls.
Inconsistency between default media for incoming and outgoing calls is
not recommended, except for experienced users.

ensure synchronization between different media objects within a
communication meets user expectations. For example, maintain lip
synchronization between audio and visual media within £50ms, or
between a pointer and an image showing the pointer in a shared viewing
application, perhaps <100ms.

ensure the user is kept informed of changes in call charges invoked
because of changes to the media to be transmitted/received. In general,
users should have an indication of the charges for different media both
before and during a call.

foster the user’s perception of equally sharing the communication space
within a multimedia call. Avoid dialogue structures that force an artificial
hierarchy on the communicating parties, i.e. chairman vs. the rest.
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Additional comments:

Multimedia Terminals enabling the concurrent transmission and reception of
audio, visual, text and other data, are still in the research and development
stage. ETSI Technical Committee for Human Factors (TCHF) is currently
working on the HF aspects of multimedia (ETS| DTR/HF-01016).

Significant work has also been done on a number of technical and human factors
issues within the various research programmes under RACE (Research and
Development in Advanced Communications Technologies in Europe) (RACE
Projects: 1065 ISSUE, 1993b; 1066 IPSNI, 1991a, b & ¢; 1067 GUIDANCE,
1992; 1077 URM, 1990, 1992). See in particular "Human Factors Guidelines for
Multimedia" RACE ISSUE - Usability Guidelines Volume lil, (RACE ISSUE
1993b); and also Poulain and Guillot (1993), Benimoff and Whitten I (1993},
Schweitzer et al (1993) and Faber et al (1993) for more background information
on various human factors issues of multimedia.
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Music

(Earcons)

Used in some applications, e.g. PABX, Key systems, etc. as an auditory
indication of a current state, e.g. “Still connected, please hold”, or to link
Audiotex messages. May also be used in very short phrases as earcons
(auditory icons), e.g. as an auditory logo, when connecting to an automatic
service, or to gain attention to messages.

Cross references:

Acoustic Signals; Auditory Displays

Recommendations:

ensure that any musical phrases used are reproducible within the limited
bandwidth (3,1kHz) of the basic network (PSTN or ISDN).

ensure the music is presented at a similar volume to acoustic signals, and
that the dynamic range is limited to prevent apparent silences and sudden
loud bursts.

ensure the length of the repetition cycle of any musical phrase (excluding
earcons) is greater than 150 seconds (2,5 minutes), or exceeds 95% of
the expected waiting time on the system.

ensure popular and recognizable music phrases are completed within
their repetition cycle time.

use a spoken message, e.g. “Please wait, we are trying to connect you” to
introduce music on hold. Consider repeating a message, or use
subsidiary messages, e.g. “Still trying to connect you” at between 30 and
60 seconds intervals. Consider offering the caller a method to get back to
the operator and/or to leave a message.

Additional comments:

Be sensitive to the potential user’s listening habits, avoid musical extremes,
acoustically harsh electronically reproduced sounds. Consider the fact that the
musical quality should reflect the image of the company making use of it.
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National Variations

(Language Differences)

Within the European Community there are differences of language, and social
and cultural conventions which need to be accommodated.

Cross references:

Acoustic Signals

Recommendations:

. users should be able to select their preferred European language. During
system development store system messages in separate text files so that
they are easier to find and translate.

. allow flexible data formats for the following:

- thousands separators : 1000, 1,000, 1.000, 1 000, 1°000.

- decimal point : 1.5, 1,5.

- currency symbols £5, 5DM.

- date : 25,12,1992, 25/12/1992, 25-12-1992, 25:12:1992, 25th
December 1992.

- time 21:30, 21.30, 9:30 pm.

- time zone: GMT, CEST.

- telephone numbers: 12 3456, 12-3456, 12:3456, (12) 3456,
[12] 3456, and for international numbers +44 12 3456.

. minimize national variations within icons and symbols; select icons and
symbols from agreed international standards or “industry standards”. If
none are available, use text or evaluate the acceptability of new or local
symbols to other nationalities and cultures.

. minimize national variations of labels and text. Use established words or
phrases from “common jargon”, “controlled language sets” or “industry
standard practice”. Avoid specialist national words and phrases.

. minimize national variations in acoustic tones and signals transmitted over
ISDN, PSTN, or other networks. Use the ETSI agreed set of tones (See
Acoustic Signals, ETSI ETS 300 295).

Additional comments:

ISDN terminals may be used throughout Europe where language and cultural
differences occur, and by visitors from other countries. The terminals should
have the widest possible acceptance by the pan-European market and be readily
available for export.
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Non-CRT Displays

(Display (Brightness, Colour, Contrast ), Electroluminescent Displays,
Flat Panel Displays, Full Dot Matrix Displays, LCDs {Liquid Crystal
Displays}, Plasma Displays, VDUs {Visual Display Units})

Flat panel displays can be used to provide a similar display space to CRT
displays. The available technologies include: plasma, electroluminescent, LCD.

Cross references:

Character Displays; CRT Displays; Graphic Displays; Visual Displays

Recommendations:

o use flat panel displays that conform to ISO DIS 9241 “Flat panel display
addendum”, and ECMA-136 “Ergonomics - requirements for non-CRT
visual display units”.

Figure 67: Example flat screen display

J flat panel display design should conform to the general requirements of
legibility, stability and comfort.

. the display should offer a minimum contrast ratio of 3:1. Provide
backlighting for LCD used in low ambient light.

. character height for a capital letter should subtend a minimum angle of 20
minutes at the eye, at the expected maximum viewing distance, typically
500mm. ECMA recommend a minimum character height of 2,9mm
(ECMA-136). (See table 11, CRT Displays).

. character dot matrix cell of 9 x 7 dots is preferred with an additional four
rows to allow for the ascenders and descenders of lower case letters,
accents and interline space.
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. use lower case letters for text, with uppercase at the beginning of the
sentence and according to national language conventions.

J display should be positioned so that it is at right angles to the line of sight.
Provide adjustment to the optimum angle for the user particularly for LCD
which has a restricted field of view.

Additional comments:

LCD and plasma displays are usually selected where the task requirements
demand the smaller size and reduced power consumption of these technologies
compared with CRT, e.g. portability.

When compared with CRT, LCD offers good spatial resolution, and is able to
offer colour. The contrast ratio is low and in poor ambient light needs to be back-
lighted. Rapid change may cause the image to smear as the old image fades
slowly. Plasma displays have a high luminance contrast. Electroluminescent
displays have a good luminance contrast that is not dependent on visual angle,
and does not wash out in high ambient light. Neither plasma nor
electroluminescent are currently able to offer an effective colour display. (Travis,
1991)

The overall requirements for legibility and screen format are the same as for
CRT displays. See also ISO DIS 9241 Parts 7 & 8 for guidance with respect to
reflections and displayed colours.
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Non-tactile Inputs

Input devices that are independent of touch from the user. Generally relate to
electronic conversions of optical, acoustic or magnetic inputs, such as cameras,
microphones and card readers.

Cross references:

Bar-Code Readers; Camera; Card Readers; Microphone; Speech Recognition

Recommendations:
. No generic recommendations are offered for this broad group of input
devices.

Additional comments:

Non-tactile devices can save the user time, for example, where data is digitized
and transferred later. This further reduces task demands and stresses where the
user’s attention is directed to other activities. Additionally, there are benefits to
people with special needs who are unable to operate a standard keyboard.
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Optical Signals

(Display {Brightness, Colour, Contrast}, Flashing, Flash Rates, Lamps,

LEDs {Light Emitting Diodes}, Lights, Indicator Lights, Panel Lamps)
Optical signals and lights are the simplest visual display devices. They are
usually used to augment a control or label to indicate the current status. They

include running (status) lights, panel lamps, warning signals and simple flashing
light codes.

Cross references:

Output Hardware

Recommendations:
J status lights should be large enough and bright enough to be seen easily,
across the range of expected environmental conditions, without being
distracting.

Example; for LED displays (Siemens, 1987):

- recommended brightness level: 160 candelas/m?2 minimum
- minimum contrast ratio on:off: 5:1

- angle of view; 160° minimum

< Horizontal

'T'N |

Desktop LED Terminal

Figure 68: LED preferred viewing angle

o use accepted colour coding conventions

Example:

- red for stop, or danger

- green for normal or go

- amber/yellow for caution

- white/blue for normal conditions

. to attract user attention use a change of colour or flashing light.
Supplement with an auditory signal if the condition is urgent, or where user
may not be facing the display.

. if flashing is used, limit the number of different flash rates to 2 (preferred)
or 3 (maximum) across the complete terminal. (Siemens, 1987)
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. preferred rate of flashing light is 3 to 10 flashes per second, with equal
on-off intervals. Do not exceed 12 flashes per second. Avoid flash rates
with long off periods and short on periods.

. limit the number of status indications on one optical indicator to three or a
maximum of four. For example: OFF, ON (steady), ON (slow flash), ON
(fast flash).

o position warning signals within 30° of the user’s expected line of sight.

Additional comments:

Optical light signals can be used as simple indicators of on-off status, and to
attract attention with flashing codes.

The attention getting qualities of optical lights can be improved particularly for
people with special needs, by providing a complementary audible signal.

For further information on the requirements for optical signals, in particular
LEDs, see Cooper (1977a & b) and Richardson and Cooper (1977).
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Output Hardware

(Displays)

The output hardware is an essential part of the user-system interface by which
the user receives information from the system. The user needs to be able to
sense the information, primarily using vision or hearing, to recognize it and to act
upon it.

Cross references:

Acoustic Signals; Auditory Menus; Character Displays; CRT Displays; Graphic
Displays; Labels; Music; Non-CRT Displays; Optical Signals; Speech Output;
Tactile Displays; Visual Displays

Recommendations:
. select output hardware that is appropriate to the information requirements
of the task. (See table 14).
. ensure display selected meets relevant standards.
] ensure that the user is given sufficient information in a form that is easily

recognized and understood, and in an acceptable form.

. when choosing particular output technologies, designers should be aware
of the limitations different technologies present to different people with
special needs (ETS! ETR 029; RACE Project 1066 IPSNi 1991a, b & ¢;
Nordiska Namnden fér Handikappfragor, NNH 4/93). In general:

- choose a modular solution so that alternative output devices can be
used.
- ensure critical warning signals are both audible and visible.

Additional comments:

The choice of output medium should be based upon an assessment of user
requirements and task complexity. Simple warnings, and indication of on-off
status, can be indicated with simple light signals or warning tones. Status and
instruction information can be presented using a small visual display or speech
output. Displays of text documents and digitized pictures need to be displayed on
high quality screens.

Environmental constraints such as darkness or noise, task dependency on one
sensory channel either hearing or seeing, or disabilities in relation to sight or
hearing may mean that it is beneficial to offer redundancy in the system by
providing output information so that it can be perceived by sight, hearing and
touch.
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Table 14 - Output information: summary of user information requirements

Type of Output Requirements

Information

Status Display needs to show continuing state, use non-intrusive optical signal.

Warning Demand user attention with auditory tone, flashing light, or provide
centrally positioned text message.

Feedback Provide rapid acknowledgement of action, such as audible tone, lamp
flash, change of display, tactile feel such as click action of keys.

Numeric Use numeric digital display, consider how to show rate of change, such as
dials and clockface, and use of graphs or tables.

System System needs input/response from user. Use audible signal to gain

Prompt immediate user attention. Use specific speech or visual message to
instruct user. Place visual message central to user's line of sight. Allow
user to cancel message if no longer required.
Integrate display/controls to give soft-key interface or to prompt use of
function keys.

Text Use small panels or spesch output for text messages.
For text documents use sufficiently large alphanumeric display, consider
CRT of flat panel display. Needs to conform to accepted standards
affecting legibility and safety.

Pictorial Use high quality graphics display with rapid display rate to show digitised
visual images.
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Paper Handling

(Paper Path)

This covers the requirements for manipulating paper based inputs and outputs
for the terminal and the clearance of paper paths.

Cross references:

Casework; Facsimile Terminals; Hand Sizes; Maintenance

Recommendations:

. if the terminal provides for the feeding of paper master, i.e. for scanning in
fax transmission, the orientation of the paper master required by the
terminal should be clearly indicated and obvious. Orientation includes face
up or down, short or long edge leading and left, right or centre registration.

Provide registration guide
and indicate orientation for
teading the master

Figure 69: Example paper registration/orientation guide

. if the terminal provides an automatic or semi-automatic feed mechanism,
there should be sufficient space to support the standard paper size used
(normally A4) on the input side, a similar receiving area on the output side,
and a clear indication which is which. (Williams, 1983). If the terminal
provides only for manual or semi-automatic feed, clear indications should
be given when to insert follow on pages.

. if the terminal provides for the output of printed paper sheets, i.e. for
receiving transmitted faxes, it is good practice to provide sufficient clear
space to collect and support the pages output.

. depending on the printing technology, it may be helpful to provide an
earthing mechanism to minimize any static electricity build up on the
printed pages.
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. if continuous stationery is provided, either from fold or roll, it may be
helpful for mechanisms to be provided to separate and if possible stack
the pages sequentially. If such a facility is provided, it could be a user
option to set the size of the cut sheet to enable larger than A4 pages to be

received.

. whatever stationery is used, provide a clear visual (and perhaps auditory)
indication, well in advance of the last sheet, that new paper will be
needed.

. provide access to the paper supply area by a simple single action e.g. pull

out paper tray, push button to realise lid, etc.

. if fan fold or paper roll stationery is used provide sufficient clearance
within the paper store area for gripping, placing and adjusting the new
paper supply. Ensure the direction of feed (under or over for paper rolls)
and the paper path through the print mechanism is clearly indicated.
Ensure the paper lead can be cleanly inserted and fed into the printer
mechanism if this is a user task.

J provide suitable warning indicators if the new paper is loaded incorrectly.
If possible, design the paper housing area to make incorrect loading
difficult. If incorrect loading is possible, ensure that it is simple to remove
the incorrectly loaded paper, without the need for tools, and with minimum
damage to the paper stock.

. if cut sheet paper is used, ensure the paper tray gives clear indications of
the required orientation(s) and maximum loads the tray can
accommodate. If possible, consider avoiding the use of corner retaining
lugs within paper trays, or direct paper loading to enable the new stock to
be sited correctly under the lugs.

. consider the user’s requirements for clearing paper jams within the scan
and print paper path. Provide clear indication when a jam has occurred
and consider offering the options to end any current transmissions
relating to the paper jam.

. provide access to any paper path by a single simple control action. If
possible enable the user to visually inspect the whole paper path when
opened.

. avoid the need for tools to clear paper jams. If special tools are required

ensure they are supplied with and stored securely within the terminals
casework, and accessible when the paper path is opened. Provide
sufficient clearance space for 95th percentile hands to clear the paths of
paper. (See Hand Sizes)

. provide clear warning labels and guidance for any part of the path that
may include hazardous elements e.g. heater, units.

. on the scanner or input side, make every effort to ensure paper jams can
be cleared with minimal damage to the original master document.

Additional comments:

The designer should be aware that the stereotype response for users who
realise they have inserted the master incorrectly may be to attempt to grab back
the master. Where possible, this stereotype should be supported, rather than
forcing the user to complete the feed, at least for the majority of masters on the
input stack.

When designing the paper path for a facsimile terminal, consider that the user
may have to read, dial and check the fax address after the leading paper edge
has been inserted.
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Phone-based Interfaces

(Analogue Display Services Interface (ADSI), Code Schemes, Stimulus
Protocols)

Many of the new services offered via ISDN and other networks can be initiated
from a standard telephone, from which the only control entry keys are the 10
numeric keys, % (star) and # (square).

Cross references:

Acoustic Signals; Auditory Displays; Auditory Menus; Speech Output;
Supplementary Services; Telephone Keypads; User Dialogue Design Principles

Recommendations:

. as a minimum, provide tones as feedback to confirm entries and indicate
error states. In preference, provide voice messages and speech output to
identify services and to give prompts to help the user through the
procedures and activities.

. numeric data entry is preferable to alphabetic data. If alphabetic data is
necessary, avoid shift functions on the numeric keys, use the ITU-T
preferred alpha key arrangement to code a data entry mnemonically.
(ITU-T Recommendation E.161)

. minimize opportunities for user error by keeping data entry strings shont
and simple, and allowing for error correction.

. arrange menu items with most frequently used items first.

. allow “cut through”, whereby users can enter required commands without
having to wait for the full message. An exception to this is where a service
is unavailable and the user needs to receive explicit information.

. clearly distinguish between menu options and commands. Offer
commands to access help, language selection, back step and main menu,
preferably available at all times in the dialogue.

. offer prompts if the user fails to respond.

. allow user to interrupt and cancel current activity and transaction.

Additional comments:

At the time of going to press ITU-T were developing a new recommendation
offering guidelines on the design of interactive services (ITU-T Draft
Recommendation F.902). In addition, ETSI has produced a separate set of
guidelines for the design of Minimum Phone-based User Interfaces (ETSI ETR
096). ETSI is also working on the definition of a minimum man machine interface
for the access and control of public network services (ETSI DE/HF-01017); and
ISO/IEC JTC1 are working on design guidelines for Voice Mail systems (ISO/IEC
JTC1 CD 13714). See also France Telecom (1991) and Martin et al (1990).

There are a growing number of services being developed and intended to be
accessed from the 12 key telephone pad. A simple taxonomy subdivides these
services into Access, Messaging, Transaction and Information Retrieval.
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Table 15: Taxonomy of phone-based services

Telephone Keypad based services
Access: Messaging: Transaction: Information
Supplementary Voice mail, Bank by phone, Retrieval:
Services: ISDN, Telephone Other Timetables,
GSM, UPT, VPN, answering transaction Weather reports,
etc. Bulletin boards, services Sports reports,

etc. etc.

Although the phone based interface will ensure widest possible availability of the
services, its very simplicity creates usability difficulties. Every suppont needs to
be offered within the dialogue design to minimize memory load and reduce
impact of keying errors. The only available mode for doing this, is the auditory
mode using tones and speech messages. The user’s task would be made easier
if, as a minimum, the telephone incorporated a small visual display.

Many U.S.A. based telephone service providers are now supporting the use of a
new style of user interface for phone based services. The AT&T development,
ADSI (Analogue Display Services Interface), uses a small character based
display with soft-keys for accessing and controlling via interactive dialogues.
(Schwartz, 1993).
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Pointing Devices

(Cursor Controls, Controls)

Input devices which allow emulation of the pointing action of the user on a visual
display. All these devices can drive a cursor either to position it over a screen
element to enable the dialogue to proceed using that element, or to draw a
figure/character on the screen.

Cross references:

Cursor Keys; Data Glove; Eye/Head Movement; Foot Mouse; Graphics Tablet;
Joysticks; Light Pens; Mouse; Roll balls; Stylus; Touch Screens

Recommendations:
. when choosing a preferred pointer device for a particular terminal,
consider the users’ primary and secondary tasks, and refer to the table
16 below.
. consider the advantages of enabling a variety of pointing devices to be

used, it may open the terminal to people with special needs, and provide
other users with more flexibility. (RACE Project 1066 IPSNI 1991a, b & ¢,
Nordiska Namnden fir Handikappfragor, NNH 4/93).

. consider how the pointing device might be used and integrated with other
input devices (built into a single unit) to support the user’s tasks (Baraket
et al, 1987).

Additional comments:

Table 16 presents a comparison of different pointing devices in relation to two
different sets of user tasks. See also ISO DIS 9241 Part 9 for requirements of
non-keyboard input devices, and Janet (1982) for consideration of pointing
devices for controlling a VDU cursor.
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Table 16: Comparison of pointing devices across two sets of user tasks
Pointing/ | Selecting | Selection | Tracking | Tracing/ | Dragging | Speed of
Indicating | e.g. menu | No. of free-hand | Objects position-
items choices drawings ing
Cursor Fair Extra Key | 2 (Enter or | Fair No Poor Fair-
Keys Cancel) Slow
Data Glove | Good Good ? Fair ? Good ?
Eye/head Good Fair ? Good ? Fair-poor | ?
movement
Foot Fair Fair ? Fair No Fair Fair
Mouse
Graphics Good Extra Key- | Many Fair Good Fair Good
Tablet Good
Joystick Good ExtraKey | 1or2 Good Poor Fair Good
Light Pen Good Good 1 at atime | Fair Fair Fair Good
Mouse Good ExtraKeys| Up to 3 Fair Fair Good Good-
-Good Fair
Roll Ball Good Extra Keys| 1 or 2 Good Poor Good Good
Stylus Good ? ? ? Good- Good- Good
Fair Fair
Touch Good Good 1 atatime | Poor Fair-Poor | Fair-Poor | Good
Screens
Position- | Space EyeMand | Un- Parallax | Low Free to
ing Require- | Co-or- obstructed Problems | Cost position
Accuracy | ments dination | view of in work-
display place
Cursor Good Small No Yes No Yes No
Keys
Data Glove | ? Special Yes Yes No No Yes
Eye/head ? Special N/A Yes No No No
movement
Foot Poor Small N/A Yes No Yes Yes
Mouse
Graphics Good Large No Yes No Fair No
Tablet
Joysticks Fair Small No Yes No Fair No
Light Pens | Good Small Yes No Maybe Yes Yes
Mouse Good- Fair No Yes No Yes Yes
Fair
Roll Balls Good Small No Yes No Fair No
Stylus Good Small- Yes No Maybe No No
None
Touch Fair None Yes No Possible Fair No
Screens
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Portability

(Carrying, European Directives, Manual Handling, Repetitive Strain
Injury (RSI))

This is the facility to pick up and carry, to relocate or to use the terminal or one of
its modules.

Cross references:

Hand Sizes

Recommendations:

. where possible make the terminal or its modules compact and light
enough for one person to lift and carry short distances, 16kg maximum
(Mil-Std-1472C).

. consider the requirements for lifting and carrying terminals, for example,
as part of normal installation, and provide carrying points or handles large
enough to accommodate 95th percentile fingers or hands (Pheasant,
1986) with recesses, grooves or textured surface to aid gripping (Mil-Std-
1472C).

. position carrying points or handles over, or symmetrically distributed to the
sides of, the units centre of gravity, to ensure stable, clean lifting
(Woodson, 1981).

Figure 70: Handholds in relation to centre of gravity

. fully portable terminals shall be as light as possible. Controls should not
intrude into the main handling area, which should be contoured to present
a comfortable surface.

. if the terminal is designed to be pocketed or carried in a pouch, the
terminal surface should not have any projections likely to snag on
pocketing or removal.

. if the terminal is designed to be operated when hand held, provide the
main controls above the centre of gravity and the main handling point
below the centre of gravity. Also, ensure the terminal maintains a stable
position when it is operated on a desk top or in a holder. Make sure it has
four points of contact if the base is not flat.
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Figure 71: Smooth sided pocket terminal

. provide a mechanism for relocating misplaced portable terminals, e.g. an
acoustic signal triggered from a base unit.

. fully portable equipment should have the centre of gravity close to the
approximate centre of the casework, to ensure it is well balanced when
handled.

Additional comments:

More than a quarter of all reported industrial accidents are associated with
manual handling. There are also a very significant number of working days lost
each year through back pain, frequently caused by the inappropriate lifting of
manual loads. The European Directive (90/269/EEC) lays down some very basic
guidance on how some of these problems can be avoided. The provision of
proper handholds and the limiting of the overall weight of separate terminal
modules could go some way to helping alleviate this situation.
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Printed Displays

The presentation of alpha-numeric characters, pictures or abstract symbols by
printing, engraving or etching. This information may be on the product casework,
controls, or attached labels.

Cross-reference:

Handbooks; Labels; Symbols; User Guidance

Recommendations:

] use printed, etched (and filled) or moulded displays to identify controls and
displays on the equipment. Avoid the use of condensed, italic, light, or
narrow fonts when labelling controls.

. ensure markings on casework and controls are sufficiently durable for the
life of the equipment. Be especially concerned with markings that need to
be placed in any user handling areas.

. provide printed labels and handbooks to offer user guidance, support user
learning, and the safe and efficient use of the equipment.

J ensure printed material is clear, legible and easily understood by the user.
Test prototype texts on representative users.

Additional comments:

For further details see the entries listed in each of the cross-references.
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Pushbuttons

(Buttons)

A control input device where a push action on the part of the user makes a
contact to signal the input. Momentary pushbuttons maintain switch contact only
as long as they are held down. (The control function may be maintained as long
as the contact is held, e.g. doorbell, or may initiate a state change, e.g. Off to
On). Latching pushbuttons maintain switch contact for as long as they remain
latched. The latched pushbutton may be released by a second finger push on
the same button, or by pushing an alternative button in a group of buttons
(radio-button style).

Cross references:

Alphanumeric Keyboards; Keyboards; Keys; Labels; Switches; Telephone
Keypads

Recommendations:

. pushbuttons for finger operation which are not pressed below the surface
of the device’s casework should have similar dimensions etc. to keys.
(Mil-Std-1472C):

- minimum surface 113mm2, with minimum dimension 12mm.
- travel 1-8mm and force 0,25-1,5N (snap action feedback).
- clearance 9mm minimum radius from centre.

Figure 72: Raised pushbuttons - recommended minimum dimensions

. pushbuttons for finger operation which go below the surface of the
casework have different requirements (Mil-Std-1472C):

- minimum dimension 19mm in any direction.

- minimum travel 3mm (5mm for latching switches).

- minimum force 2,8N (5,6N if used in a moving vehicle).
- minimum width 3mm between adjacent pushbuttons.
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Figure 73: Recessed pushbuttons - recommended minimum dimensions

. pushbutton activation should be indicated by tactile feedback, e.g. shap-
action, hard stop, or click.

Additional comments:

Pushbuttons and keys are for most design engineers one and the same thing.
The separation in this ETR is largely artificial, but does allow different features to
be discussed.
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Response Times

(System Response, Timeouts)

Response time is the time taken for the system to respond to the users inputs or
commands.

Cross references:

Call Handling; Feedback; User Interface Design Principles

Recommendations:

in principle, response times, from control activation to displayed resul,
should be as short as possible.

immediate execution or acknowledgement should be offered as the result
of single key strokes (maximum 0,03secs) or simple commands
(maximum 2,0secs). Longer delays to more complex commands can be
tolerated (maximum 15 seconds), (See table 17).

unpredictable and variable response times are not acceptable (maximum
variation £10%). In practice, users will accept small delays to maximize
response time consistency. For example, terminal generated responses
times should try to be consistent with those of the network, for similar user
features.

where long delays are the result of task complexity or network constraints,
immediate acknowledgement should be given together with an indication
of how long the delay will last with an option to abort if the delay is
unacceptable. In general, delays likely to be longer than 1 or 2 seconds
should be supported by an acknowledgement, e.g. “Please wait”; and
delays longer than, say 10 seconds, should give an indication of the
possible delay length or percentage of task complete.

consider whether tasks that necessarily take a long time, such as a file
transfer or printing, may be carried out automatically as a background
operation while the user performs other tasks.

ensure timeouts at any part of the dialogue do not affect people who may
be slower than normal in entering control responses to dialogue
requirements, particularly if there are amounts of data to be
assimilated/comprehended. Follow the principle of the user being in
control at all times. Ensure that the dialogue is patient and forgiving to
user delays, without being condescending.

ensure timeouts do not inadvertently cause loss of data, particularly if the
user has paid for it as part of a communication.

in general, ask the user to confirm timeouts before disconnecting or losing
a dialogue. Possible exceptions include situations where the current
displayed information is security sensitive, or personal; even then
consider the option of screen savers with passwords, etc.
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Additional comments:

As a general guide response times should match the speed and flow of human
thought processes. Table 17 shows recommended response times. It is
extracted from CCITT Com II-111 (1987). Similar tables are frequently quoted in
human factors design guides, and seem to be based on two sources, Gallaway,
1981 and Miller, 1968.

It has been found that as systems improve and users gain more experience,
lower response times may normally be expected. This should be balanced
against the finding that some response times may be felt by the user as too fast,
forcing the operational pace and causing stress. For more information see Chin
(1993), Furner (1983), Kitawaki and ltoh (1990), and Lupker et al (1988).

Table 17: Recommended response times

User Time Telecommunications examples
activity/task
Reaction to key | 0,1 sec Audible or tactile confirmation of successful key actuation.
actuation LED signal as a status check.
Displaying an entered character on a visual display.
Switching on a loudspeaker, microphone.
Switching through a connection.
Display of short | 0,5 sec User prompts.
and simple Error messages.
guidance Reception of a system's ready status, e.g. dial tone on lifting handset.

information that
can be taken at
a glance

Information on single or two line displays, e.g. display texts for
telephone applications.

Paging through a list or menu on a line display.

Paging through a telephone directory or notepad.

Displaying document headings when paging through a document file.
Calling up a menu, displaying the following menu.

Display of large
amount of
complex
information that
needs to be
read

1,0 sec Opening a document in an activated program.

Displaying the next page in the document.

Displaying a document section selected by means of scroll bars.
Calling up a complex operating field or dialogue box.
Terminating a program.

Simple inquiries

2,0 sec Activating a service or program with a function key, menu item or icon,
Ringing tone and busy tone after dialling.

Status interrogation, e.g. services on an ISDN feature telephone.
Reaction after insertion of a chip card.

Making up a page.
Manipulating graphics.
Calling up a specific page in a long document.
Complex 5,0 sec Identification at a terminal.
inquiries Opening a document, including activation of associated processing
program.
Making up an entire document.
Interrogating a database.
Program up to Resuming a defined work status.
loading and 15,0 sec | Loading long programs.
execution Executing complex programs.

Automatic layout processing performed on long documents (more
than 10 pages), e.g. dictionary-based syntax checks, teletex to telex
format conversion, word searches, search and replace operations.
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Rocker Switches

An input device where the keytop is used with a rocking motion to select one of
two or at most three states.

Cross references:

Pushbuttons; Switches; Toggle Switches

Recommendations:

. be aware that the current setting of a rocker switch can be ambiguous.
Consider supporting with indicator light(s) or other display changes.

. use rocker switches when a protruding toggle switch may be accidentally
switched on or is a safety hazard.

. be aware that rocker switches are acceptable for two position switches,
they are not recommended for three or more positions. They can be used
for momentary switches (if spring loaded), but keys or push buttons are

more usual.
. use rocker switches with the following dimensions: (Pheasant, 1986, Mil-
Std-1472C)
- rocker length 12-50mm
- rocker width 6-25mm
- displacement 30°
-force 0,15-1,0N
- separation 15-50mm
- height depressed 3mm

15-50 mm
3_mm i
B
30°
Figure 74: Example rocker switches

Additional comments:

None
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Roll Balls

(Tracker Balls)

An input device consisting of a small ball rotating freely in a fixed bed, with
sensors to detect orthogonal movement which is digitized. It is usually fitted with
1 or 2 specific keys for co-ordinated control of point and select, etc. The control
provides relative movement of a screen cursor in response to the direction the
ball is rolled.

Cross references:

Joysticks; Mouse; Pointing Devices; Touch Screens

Recommendations:

o provide adjustment of the display control ratio i.e. the speed of movement
and distance the cursor moves in response to the speed and distance the
ball moves.

J suitable for mobile devices or for equipments that have to be used in

moving environments (on ships, planes etc.). Provide space for forearm
and wrist support, to enable the ball to be rolled with the fingers. A switch
may be necessary to disengage the ball when it is not being used.

. avoid using for drawing tasks.

. if the roll ball can control the cursor beyond the current active screen area,
provide indication on the edge of the area on the current direction of the
cursor (Mil-Std-1472C).

Centre of Display

320 mm
max. Surface Exposed
100 -120°

2 50 -150 mm

11 5

< Clearancearound
50 mm minimum

Support in Front of Ball

120 -250 mm

Figure 75: Example roll ball
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. use a ball within the following dimensions:

- diameter 50-150mm

- surface exposed 100°-120°

- resistance for precision 0,3N preferred (1,0N maximum)

- resistance in moving environments 1,7N maximum

- clearance around ball 50mm minimum

- wrist arm support in front of ball 120-250mm

- distance from centre line of relevant display 320mm maximum

J be aware that smaller roll balls may make precise control more difficult.
Additional comments:
Roll balls require minimum space and enable rapid movement of a cursor

across a large screen. They also require minimum effort and may be used by
people who tire easily, e.g. muscular dystrophy and multiple sclerosis.
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Rotary Controls

(Knobs)

A control input device for selection of desired value of a continuous variable by a
rotary action.

Cross references:

Analogue Controls; Linear Sliders; Thumb Wheels

Recommendations:

. the direction in which the controlled variable increases is always to the
right, i.e. clockwise, irrespective of where the control is situated.
(Siemens, 1987).

—

Figure 76: Example rotary control

. provide labels and legends which are parallel to the direction of motion,
i.e. circular, as a wedge with the thickest part to the right. Give indicated
values if required. (Siemens, 1987).

. provide a mark on the control to indicate the current set value if required.
(Siemens, 1987)
. use rotary controls with the following minimum dimensions:

- thumbf/finger grip - 13mm diameter, 13mm high.
. five finger grip - 25-75mm diameter, 13-25mm high.

The finer the degree of control needed, the larger the control diameter that
is necessary, up to the maximum for one hand (756mm). (Woodson, 1981).
] use knobs with straight sides and clear serrations with sharp peaks.
J use controls with the following maximum torque requirements:

- thumb/finger grip up to 25mm diameter up to 0,032Nm.
- five finger grip greater than 25mm diameter up to 0,042Nm.
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min. 13 mm

Figure 77: Rotary knob - recommended minimum dimensions

if smaller knobs are essential, ensure that they are used only for

occasional setting tasks and have minimum dimension of 6mm diameter,
13mm height from casework. (Woodson, 1981).

Additional comments:

None
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Rotary Switches

(Knobs)

A control input device where selection of discrete desired value is made in a
rotary manner.

Cross references:

Analogue Controls; Key Operated Switches; Switches; Toggle Switches

Recommendations:
. provide a pointed knob with clear indication of which element is the
pointer.
. use switches with the following dimensions:

- length 25mm minimum

- depth 16mm minimum

- torque 0,1Nm minimum

- rotation between switch positions, 15° minimum, 90° maximum
(30° preferred minimum rotation, especially if the user is unsighted
or visually impaired)

30° Preferred

15°
MIN.

25 mm

~

16 mm

Figure 78: Example rotary switch

. provide a detent or indent to give tactile feedback when the control is in
the next switch position, provide a stop at both ends of the range.

] use switch to move pointer to different functions or scale values. Do not
use to move scale or functions past a fixed point.

. avoid having switch positions directly opposite each other (180° apart).

. if banks of rotary switches are used for different functions, allow for

consistency of orientation when all are at normal operating position, to
simplify check reading.

. make sure the knob pointer is close to the position markers to minimize
parallax errors.
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available for three or more position selections, not usually preferred for
two position selection. (Two position switches can be effectively used in
mimic panels to indicate flow lines open or closed, they can usually be
turned either way to open or close the line).

provide a label or legend for the control and for each control position.

Additional comments:

None
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Safety

(European Directives, Health and Safety, Repetitive Strain Injury)

This covers all aspects of personal safety from physical, electrical, thermal,
chemical or biological hazards.

Cross references:

Alphanumeric keyboards; Casework; Connectors; Maintenance

Recommendations:

. the casework should have no sharp edges or corners, particularly in areas
or on modules that the user needs to handle or touch within any part of
their normal or maintenance tasks.

J the casework should not present any split lines or pinching joints within
handling and touching areas.

J if the terminal integrates a CRT display and keyboard there should be no
sharp edges or corners. Edges should be radiused not less than 1,5mm
and corners not less than 3mm (ISO DIS 9241).

. the material of the touchable surfaces during normal operation should be
electrically and thermally non-conductive (CEN prEN 563, ISO DIS 9241
Part 4).

] the material of the touchable surfaces during normal operation should be

chemically and biologically inert, particularly to household and office
cleaning agents.

. the material of the touchable surfaces during routine maintenance
operations, including clearing paper jams, replenishment of consumables,
etc. should not present an electrical or thermal hazard. Where surfaces
might provide such a hazard, adequate protection mechanisms and
warning labels should be used. The recommended maximum temperature
for touchable surfaces is dependent on the type of surface and the likely
duration of the touch. For touches less than 4 secs the maximum for any
surface is 60°C, for touches up to 10 mins, 48°C, and for touches over 10
mins, 43°C. (Siekmann, 1990)

. the equipment should be constructed to give adequate protection against
user contact with Telecommunication Network Voltage (TNV) circuits that
carry voltages which exceed 42,4V peak or 60V d.c. under normal
operating conditions. (CENELEC EN 41003). Compliance involves the use
of a test finger (CENELEC EN 60950 figure 10) which shall be applied with
a force of 10N and shall not contact TNV circuits in operator access areas.
The only exceptions are connectors which cannot be touched by a test
probe (CENELEC EN 41003 figure 3, See Connectors) and equipment
intended for installation in a restricted access location.

. all terminals should be supplied to the user with all necessary cabling,
plugs and sockets complete. The user should not be expected to connect
cables to sockets or to wire plugs.
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Additional comments:

Repetitive strain injuries is the common collective term for a number of musculo-
skeletal conditions usually affecting the upper limbs (shoulders, arms, wrists,
hands and fingers), which can severely affect users ability to use hardware input
devices. As the name suggests these appear to be caused by repetitive actions.
Poor and constrained working postures, for example, when working at a desk
that is too high and the psychological stress of a heavy workload are also
contributing factors. Where a screen based terminal is used for a substantial
part of the working day, the design of the keyboard, screen, desk, chair, the
software, the environment and the job design are all subject to the minimum
requirements of the European Council Directive 90/270/EEC. lt is, furthermore,
good design practice to consider these elements in order to ensure the health
and safety of users of any equipment.
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Figure 79: CENELEC EN 60950 recommended test finger
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Screen Formatting

(Display Layout, Legibility, Screen Size)

Screen formatting applies to the layout of the information shown on the screen.

Cross references:

Character Displays; CRT Displays; Graphic Displays; Non-CRT Displays; Screen
Messages; User Interface Design Principles

Recommendations:
. minimize the amount of information by presenting only what is necessary.
. decide on a format that is orderly, clutter free, and aesthetically pleasing.
. group related information according to user conceptual relationship,

sequence, frequency of use, importance, chronological sequence or
alphabetic order.

. develop a consistent layout that helps the user to find the required
information:

Examples:

start from the top left of the screen.

use a distinctive title for the screen or window.

reserve specific areas for specific types of messages.

group related information using blank spacs, lines, intensity or colour.

. when screen space is very limited (e.g. 2 line display) use a consistent
strategy, e.9. line 1 for working information and line 2 for control
information.

. when screen space is limited (e.g. less than 10 lines) display the

information in the following order of priority:

1 responses to keying by user.

2 user guidance e.g. prompts.

3 system event messages.

4 display information e.g. menu items.

5 permanent messages e.g. call forward on.
6 idle state messages.

. locate information according to user expectations. In Western cultures
people will usually start searching from the top left as they do when
reading.

J distinguish titles and captions by coding with a larger font size, bold
typeface, or upper case letters. Separate from the main text if space
allows.

. avoid abbreviations except where space is limited in which case:

- use internationally accepted abbreviations.
- use a consistent scheme for creating abbreviations.
- provide a dictionary of abbreviations.

. information should progress from generalities to specifics.
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. for ease of reading limit line length to 40 to 60 characters per line and
increase interline spacing.

. text for reading should be presented in lower case lettering, even letter
spacing, line spacing in the ratio 1:2 and line length of no more than 60
characters.

. use cues to aid search and retrieval such as consistent location, colour,

highlighting, flashing.

. parts of the screen may be coded by using up to two levels of brightness
and using different colours of foreground, or background.

. flashing should be reserved for critical attention getting with a flash rate
cycle of 2 to 5 Hz, and with a minimum on-period of 50%.

. use colour coding sparingly and use other coding devices where some
users may have monochrome display units.

. when creating control key dialogues using soft-keys, position display
elements close to control keys.

Additional comments:

Users look to the screen to search for feedback, system prompts, status
information and to read text. Search times of small and large displays can be
greatly improved by using a logical format. Colour should be used
conservatively in order to avoid creating colourful confusion. In preference,
design the screen formats for monochrome presentation first, then add colour as
an enhancing, attractive supplement, not as a necessity. (IBM, 1991a; Perris,
1993).

Consistency is a particularly important principle in screen layout design so that
the user can quickly learn where to scan for the information required. At the
same time it is important to provide variable features so that the user can
recognize different types of information, or changes that have occurred.

See also: ISO DIS 9241 Part 12, Gallitz (1985), Herlong and Williges (1988),
and Tullis (1988) for more information on screen formatting. For specific
information on screen formatting for graphical and other user interfaces, refer to
the relevant style guide: Apple (1992), BT (1991), GO Corporation® (1992), IBM
(1989, 1991a & b), Microsoft® (1992) and Siemens/Nixdorf (1990a & b).
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Screen Messages

(Indications, Legibility)

Within the user interface design, one of the main modes of communication from
the system to the user is by displaying information on the screen as a message.

Cross references:

Error Management; Feedback; Help; Labels; Screen Formatting; User Guidance

Recommendations:

J use screen messages to give instructions, to offer available choices of
actions, and to provide error messages and status information.

. messages should be short, factual and informative, avoid the extremes of
being authoritarian or too familiar.

. use lower case lettering for the main part of the text with only the initial
letter of the sentence in capitals.

J use short sentences and familiar words.

J avoid technical terms, jargon and abbreviations.

. use an active verb structure, and, when giving instructions, place verb first

and object second e.g. “Press cancel key”.

o use the positive “Do” construction in preference to negative “Don’t’

Additional comments:

The tone of the message should be factual and informative so that the user
clearly understands what to do and what to do next. Humour may not translate
well into other languages and over-familiarity may cause offence in different
cultures.

Legibility and speed of reading is best served by using mainly lower case text,
ensuring adequate interline spacing.

See also: ISO DIS 9241 Part 12, Gallitz (1985), Herlong and Williges (1988),
Tullis (1988), and Perris (1993) for more information on screen messages.
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Security

(Locks, Passwords, Log-on)

Material transmitted over the ISDN network should not be capable of
interception or redirection by accidental or deliberate unauthorized methods or
persons. Data security is possible at three levels. Firstly, to protect from the
effects of accidental human error, for example, using an incorrect address, or an
incorrect procedure. Secondly, to protect from unauthorized and possibly
malicious attempts at access or interception. Thirdly, to protect calls and
transmission quality from the results of computer or network failure.

Cross references:

Error Management; Supplementary Services

Recommendations:

. user authority to access secure systems or networks should be
established during the initial log-on procedure.

. commensurate with security requirements, ensure that log-on can be
accommodated within a single transaction.

. provide mechanisms to help rapid user recovery from simple syntax/data
entry/keying errors.

. consider the use of double passwords for additional security in
exceptional circumstances.

. consider setting a low maximum limit for unsuccessful attempts.

. prevent data loss at log-off, indicating if there are current transactions to

be completed.

. minimize effects on voice, data, fax and picture transmissions due to loss
of transmission quality, loss of service or disconnection.

Additional comments:

From the user's viewpoint there is a need to minimize the effect of incorrect data
and procedures and to prevent the loss of needed data. This can be achieved
by including error checking routines that reject illogical and obviously incorrect
entries. In addition, any commands or procedures that might lead to a
catastrophic loss of data should be verified with a clear statement of the effect of
the action.

As regards unauthorized and malicious entry into a system, it is important to
balance the level of risk and possible damage, against the continuous
inconvenience of a complex authorization sequence.
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Slider Switches

A control input device where discrete positions are selected with a sliding action.

Cross references:

Rotary Switches; Switches; Toggle Switches

Recommendations:

. available for multiple position switches (2 or more positions), not suitable
for momentary switches.

. use switches for finger tip pushing with an activation force of 1,5-2N and
which travel more than 3mm between switch positions. Larger sliders for
finger/thumb gripping can have a higher activation force 2-3N and should
travel further (5Smm minimum) between switch positions. (Siemens, 1987)

A

1.6-2 N

Figure 80: Example slider switch

. use separate switches for separate groups of functions e.g. ringer
selection (Off, Ring A, Ring B, etc.), keyboard signalling (digital, DTMF).

. provide labels or legends for the switch and the switch positions. Ensure a
good relationship between the switch position and its respective label.

. provide a detent or indent to give tactile feedback when the switch has

reached its new position, and to prevent accidental movement.

Additional comments:

None
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Speech Output

(Messages, Recorded Messages, Synthetic Speech, Voice Messages)

Speech output includes the use of recorded natural and synthetic speech used
to give information or feedback to the user.

Cross references:

Auditory Displays; Auditory Menus; Phone-based Interface; Speech Recognition

Recommendations:

. selection of speech output should be based on a full assessment of the
task requirements (CCITT Recommendation E.183).

. for maximum intelligibility of speech output recorded natural speech is
preferable to concatenated speech, with synthetic speech ranked third.

. speech output has an advantage where the user needs to be free to
attend to other tasks such as watching a visual display or driving, or is
unable to read because it is too dark, or the user is visually impaired.

. speech output may be considered in telecommunications to provide
feedback, to give messages and provide instructions when there may be
no visual display available.

J minimize the load on human memory by allowing users to hear the
message repeated, and to enter commands or data immediately and not
to have to remember and wait to the end of the message.

. consider whether the message should be available in more than one
language for international visitors or international calls.

. evaluate and test speech messages for intelligibility, understanding and
user acceptability during development with representative users. Aim for a
high acceptance criteria, e.g. a minimum of 90% recognition accuracy on
the first exposure, to maximize user acceptance in the field.

Additional comments:

The user needs to find the message intelligible. Users generally prefer natural
recorded speech to synthetic speech. Concatenated speech is natural speech
stored as a carrier phrase, and variable data. An example is the British speaking
clock where the phrase “At the third stroke, the time will be” is the carrier
phrase, and the time data “ten” and ‘thirty” are selected from different files. With
more complex phrases it is necessary to apply rules of syntax to alter the rise
and fall of the voice, depending on the position of particular words in the
sentence or to indicate questions.

A poor spoken interface may be perceived as more irritating than an equivalent
poor visual interface. The elderly and partially deaf may have difficulty
understanding poor quality speech output.
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Where speech output is provided using a loudspeaker the speech needs to be
loud enough not to be masked by other natural speech communication. Users

may prefer some level of privacy of their message; for example, by hearing the
message through the telephone receiver or a headset.

When using recorded natural speech it may be desirable to inform the user that it
is a recording and/or to emphasize that it is a machine responding to avoid users
trying to start up a conversation.

See also: Ayres (1987), Cox (1980), Dobroth et al (1990), Gellman and Whitten
(1988), Lauretta et al (1990), Neilsen (1990), Nusbaum and Pisoni (1985), Pisoni
and Koen (1982), Slowiaczek and Nusbaum (1985) and Thomas et al {1989) for
further information on the requirements for speech output in telecommunications
services.
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Speech Recognition

(Voice Recognition)

Sophisticated software technology for recognising human vocal sounds and
converting these into dialogue commands, menu selections or data items. An
alternative to the usual manually controlled input devices. Speech recognition
systems can be speaker independent (available to different users) or speaker
dependent (available to one or a restricted set of users).

Cross references:

Input Hardware; Phone-based Interface; Speech Output

Recommendations:

. use speach input where the demands of the primary task results in
inability to use other input techniques, e.g. data capture, command entry
whilst hands/eyes are fully occupied.

] position the input microphone to minimize external noise and to minimize
breathing and other mouth noises which can affect the detection of word
boundaries.

. allow more than one word to have the same response, i.e. redundancy in
choice of command inputs (sometimes called “multiple mapping”).

o use small vocabulary of familiar words, to minimize user memory load.

. use longer rather than short monosyllabic words to assist in recognition.

Avoid single character/digit words.

. select speech input vocabulary words to minimize possible recognition
confusions (speech recognition and auditory confusions are similar).

. allow for system recognition window, i.e. train users to pause after each
input, single word or word string or sentence.

. provide recognition feedback after each input. Feedback method will
depend upon the dialogue, e.g. commands may require repeating back to
the user with a confirmation request or the response may be to integrate
the keyword into the next display item.

. provide opportunity for user to undo incorrect inputs from whatever source
(user giving wrong input, system making false recognition).

. if keyboard inputs, DTMF tones and voice are all used as inputs, provide
clear prompts to state which is expected at any point in the dialogue.

. ensure “recognition windows” start early enough and are of sufficient
duration; to minimize false errors by expert users who predict the dialogue
and give “too early responses”, and to ensure new users do not feel
“rushed”.
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Additional comments:

Speech recognition systems are usually reported to have recognition rates
between 95 and 100% correct (or failure rates of between 5 in 100 to 5 in 1000).
However, user performance levels are more usually reported around 70% (3 in
10 failures).

Do not expect speech input to compete directly with keyboard entry tasks, the
error rates in speech are much higher and the data capture rates are much
faster, except where keyboard entry is impossible, e.g. for some people with
special needs.

Speech recognition systems require consistency of speech parameters to
maximize the likelihood of correct recognition. Changes of speech, pitch,
emphasis, rhythm, loudness, etc. may all increase recognition failure. Evidence
suggests that perhaps 75% of people can be sufficiently consistent as long as
task and environmental conditions remain the same.

At the current state of technology it is essential to make provision to compensate
for errors by having redundancy within the dialogue, minimising the amount of
human input and allowing the input to be corrected and confirmed before an
action is initiated.

Define Subtasks and

Dual Task
Combination
Analyse Workload for
Visual/Manual Auditory/Voice
110 1o
Select Screen Select Voice
Design and Dialogue and
Dialogue Vocabulary
Design Iteration Evaluation Design Iteration
Operator Training Workstation
Design

Figure 81: Summary task analysis of dual task,
manual and voice, interface (from Helander, 1988)
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Table 18: Voice data entry modes for interactive systems

(from Helander, 1988)

Speech Dialogue
Type

Type of Prompt

Command words

No prompting - User takes initiative

Direct entry

e.g. “Input all information"

Query language

e.g. "What day are you travelling on"

Menu choice

e.g. "On a Weekday, a Saturday, or a Sunday"

Yes/No choice

e.g. "Travelling in the afternoon? Say Yes or No"

Grunt confirmation

e.g. "If you are travelling in the afternoon, make a
noise now"

See also: Waterworth (1984, 1988), van Noorden (1988), van Nes (1988), Puig
et al (1993), Leopold and van Nes (1987), Lawrence and Stuart (1990), Klaus
and Felbaum (1993), Jones et al (1989) and Fay (1993) for further information
on the requirements for speech recognition in telecommunication services.
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Standardization

(Style Guides)

Standardization provides for compatibility between systems which allow the user
to transfer learning from the conventional telephone service, other ISDN terminal
equipment and the proprietary software of other terminals. Standardization also
provides manufacturers and service providers with a recognized benchmark for
the appropriate technology to assist in both procurement and approvals.

Cross references:

Call Handling; Consistency; Dialogue Style; Flexibility; National Variations

Recommendations:

. user control procedures for basic voice call set-up, incoming call and call
terminate should be available to users in a form which conforms with the
basic telephone.

. user control procedures for non-voice, and voice plus, systems (e.g.
videotelephones, voice/data, multimedia) should conform as far as
possible to user’s available experience with conventional telephone
systems. (See Call Handling).

J whenever appropriate, reference should be made to internationally
recognized standards and guidelines. (ETSI ETR 039, DTI 1991a)
. where an ISDN application is run from a multi-purpose terminal, reference

should be made to appropriate proprietary software standards and style
guides, to present a consistent look and feel to the interface.

Additional comments:

Matching user experience and expectations can significantly improve learning
times and reduce error rates. Where incompatibilities occur, these should be
examined since they are likely to be a major cause of user error. Where possible,
the system should be able to detect or compensate for these errors by offering
some degres of flexibility. The marketing strategy of deliberate non-compatibility
is not in the user’s interest and could inhibit the overall take-up of the ISDN
service if users find that they are unable to communicate with others.

Standardization of electrical interfaces between peripherals and user control
procedures, is of particular value to people with special needs who need to be
able to connect modified control or output devices.

The international organizations that produce standards, recommendations and
guidelines include: ITU-T (formerly CCITT), ISO, IEC, ETSI, CEN, CENELEC,
CEPT, ECMA. The organizations and companies that produce style guides for
user interfaces include: Apple® - Macintosh® (Apple, 1992), British Telecom -
Co-operative Network Architecture (CNA) (BT, 1991), IBM® - Common User
Access (CUA) (IBM, 1989, 1991a & b), Microsoft® - Windows™ (Microsofi®,
1992), OSF/Motif™ (OSF/Motif™, 1990), Siemens/Nixdorf - System Interfaces for
Applications (SIA) (Siemens/Nixdorf, 1990a & b).
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Stylus/Pen Computers

(Gesture Interfaces)

An input device consisting of a transparent digitising tablet (Graphics tablet) on
top of a flat screen, to provide a note pad style device which uses a stylus as the
single control device. Advances in software have enabled hand printing and a
number of pen marks or “gestures” (like carets, brackets, ticks, etc.) to be
recognized successfully.

Cross references:

Pointing Devices; Touch Screens

Recommendations:

. No specific recommendations can be offered yet, except the basic
dimensions of the stylus, i.e. 120-180mm long, 7-20mm diameter, and the
need to provide a retaining clip or housing for the stylus (similar to the
light pen).

Figure 82: Example stylus/pen computer

Additional comments:

The stylus/pen computer makes use of an available range of “gestures” to
control the dialogue. For example, a double tap may select a software object, a
stroke through text or brackets around some text or data may mark the items for
subsequent action like deletion, copying or moving. The potential for portable
devices is yet to be explored, but there are considerable advantages offered for
editing or check style data entry tasks, particularly in environments which might
preclude other solutions. Evidence suggests that for editing tasks, gesture
interfaces may be faster and easier to use than keyboards or mice (Wolf, 1992).
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Microsoft® have developed Pen Windows™ as an interface to take advantage of
the availability of Windows™ applications. Pen Windows™ uses a small range of
12 special gestures to enable users to control a standard Window™ dialogue,
principally these cover the editing commands, e.g. edit text, cut, copy, paste, etc.
(Microsoft®, 1992).

GO Corporation® has developed PenPoint™as an application program to create
pen based interfaces (GO Corporation®, 1992).



Page 192
ETR 116 : 1994

Supplementary Services

Supplementary Services

(Analogue Display Services Interface (ADSI), Code Schemes,
Stimulus Protocols, User Procedures)

CCITT and ETSI have defined a set of supplementary services to support ISDN
communications. The European Memorandum of Understanding (MOU) on
ISDN Supplementary Services sets a timetable for the introduction of a subset
of these services within signatory networks.

Cross references:

Call Handling; Symbols

Recommendations:

. design the user interface for accessing and controlling supplementary
services to minimize learning time, reduce memory load and reduce error
rates.

. use single action feature keys to support selection of a small range of

services but avoid creating a large control panel. Consider a soft-key
interface, if access to a larger number of services is necessary.

. avoid creating a dialogue that requires the user to learn an extensive
repertoire of numeric codes.

. provide a minimum interface to access all available services, ensure the
procedures meet user expectations and are fully supported with
prompting and feedback indications. As an absolute minimum (not
preferred) provide access via an internationally recognized code scheme
or stimulus protocol, e.g. CCITT, CEPT, Nordtel. (CCITT
Recommendation E.131, CEPT Recommendations T/CAC 02 E and
T/CAC S8 10 E, Nordtel NT/SIG-SPEC-2-1).

. where similar services are provided within the terminal, the customer
premises equipment (PBXs, etc.) or the network (PSTN, ISDN, TACS,
GSM, VPN, etc.), which the user may perceive as providing the same
function, e.g. Call waiting at the terminal and Call waiting at the network
level, the procedures, prompts, feedback, and error handling should be
common throughout, i.e. they shou!d have the same look, feel and effect
at all levels.

Additional comments:

Under the terms of the European Memorandum of Understanding on ISDN
Services, the first services scheduled to be implemented internationally are:

Calling line identification presentation (CLIP)

Calling line identification restriction (CLIR)

Direct dialling in (DDI)

Multiple subscriber number (MSN})

Terminal portability (TP)

Advice of charges: at set-up, during, or end (AOC-S/D/E)
Completion of call to busy subscriber (CCBS)

Call deflection (CD)

Call forwarding: on busy, on no reply, unconditional (CF-B/NR/U)
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Connected line identification presentation/restriction (COLP/COLR)
Conference call, add-on (CONF)
Call transfer: explicit (CT-E/S)
Closed user group (CUG)

Call waiting (CW)

Freephone (FPH)

Hold (HOLD)

Malicious call identification (MCID)
Meet me conference (MMC)
Sub-addressing (SUB)

Three party conference (3PTY)
User-user signalling (UUS)

These MOU services may apply to all types of communications (voice, data, fax,
picture) or may be exclusive to one or more call types. For example, it is
expected that users may be able to set Call forwarding for the different types of
calls to different addresses and to set different levels of service for each, e.g.
Fax - Call forward on busy to AAA, Voice - Call forward on busy to BBB, Call
forward on no reply to CCC, etc. Refer to the relevant International and
European Standards for the full requirements for network based supplementary
services. (CCITT Recommendations 1.250, 1.251, 1.252, 1.253, 1.254, 1.255, 1.256,
1.257, Q.932; ETSI ETS 300 50, 300 53, 300 56, 300 59, 300 62, 300 89, 300 90,
300 94, 300 95, 300 128, 300 136, 300 139, 300 164, 300 178, 300 179, 300
180, 300 183, 300 186, 300 199, 300 200, 300 201, 300 202, 300 208, 300 263,
300 284, 300 357, 300 367).

Additional services and features, over and above the ETSI/CCITT defined set
and the MOU set, that allow users to modify calls can be implemented in the
network, customer premises equipments, or the terminals.

A standard ISDN terminal may have a large number (40 plus) services and
features available at the terminal and network level, and potentially considerably
more if customer premises equipment (PABX) is included. Considerable
improvements in dialogue design are required to improve user confidence and
take-up of available features. The user interface should be designed to support
the user’s level of skill and task complexity, without technical barriers preventing
common procedures for common services and features. A number of studies,
notably Frankhuizen (1983), Israelski (1988), Jones (1990) and Lindgaard
(1993), have elaborated the problems users have in accessing and controlling
supplementary services via a minimum command based interface.

AT&T®, in collaboration with other telecommunications companies in the U.S.A.,
has now developed a proprietary interactive user interface for accessing and
controlling supplementary and other services available on the analogue network.
The Analogue Display Services Interface (ADSI) provides a small display and a
set of soft-keys for the user interface to a broad range of services. The services
include: PSTN supplementary services (call forwarding, call waiting, etc.), multi-
party call control (hold, broker call, conference, etc.) messaging services (voice
mail) and information retrieval (directories, etc.). (Schwartz, 1993).

ETSI TCHF is currently developing a new standard for a harmonized minimum
man-machine interface for the access and control of public network based
telecommunication services, DE/HF-01017. The proposed standard attempts to
raise the usability of the services by defining the required MMI as including the
information, prompts and feedback that support the necessary user's control
actions.
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Surface Finish

(Casework Finish, Texture)

The physical appearance and feel of the exterior surfaces of the terminal or
product which the user can see or touch during normal operations.

Cross references:

Casework; Casework Colour

Recommendations:
] Provide a finish which does not cause strong specular or diffuse
reflections.
o If the casework includes a display, particularly for VDU based tasks,

ensure the specular reflections of surfaces do not exceed 45 gloss units
(silky matt) measured according to ISO 2813 (quoted in ISO DIS 9241-4)
and the diffuse reflectance is between 15% and 50%.

Additional comments:

None
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Switches

(Controls, User Stereotypes)

A control input device for signalling one or more discrete functions to the system.
Switches are usually operated with a linear (toggle, rocker, slider switches, push
buttons) or circular motion (rotary, key operated switch). Keys, a special case of

switches, are treated separately.

Cross references:

Key Operated Switches; Keys; Pushbuttons; Rocker Switches; Rotary Switches;
Slider Switches; Toggle Switches

Recommendations
. Take advantage of people’s stereotypes for the directions of motion used
for switching on, increasing the value or functions, etc.:

- for linear switches - to the right, upwards or backwards.
- for circular switches - to the right, clockwise.

. Provide labels, legends and/or markings to:

- identify the function of the switch,
- identify the significance of switch settings, and
- indicate the switch’s current position (Siemens, 1987).

Additional comments:

Table 19 provides a comparison of the different types of switches for different
user task requirements.

Table 19: Comparison of switches

Toggle | Rocker Slider Push- Rotary Key

button Operated

Number of discrete | 2 2 2+ 2 3-24 2-12

elements

Control setting quick quick quick- very quick | moderate | slow-

speed moderate moderate

Visual check of easy moderate | easy impossible | easy- easy-

setting unless moderate | moderate
latching

Non-visual check of | easy moderate | moderate | impossible | easy- easy-

setting unless moderate | moderate
latching

Simultaneous easy easy easy- easy moderate- | poor

operation of several moderate poor

controls

Space requirements | smallish | smallish small- small medium medium

medium
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Symbols

(Pictograms, Icons)

Symbols, pictograms and icons are all graphic devices used to label control
keys, or to give information on screen, casework or in user guides. The word
symbol is sometimes used specifically to refer to abstract representations.
Pictograms may be used specifically for pictorial representations, and icons for
screen based graphical user interfaces. In practice these distinctions are often
unclear and so the term symbol is used here generically.

Cross references:

Handbooks; Labels

Recommendations:

. use internationally accepted and publicly recognized symbols, such as the
CCITT telephone symbol (CCITT Recommendation E.121), the ISO
safety symbols (ISO 3864).

Black

Yeliow

Figure 83 CCITT telephone and ISO warning symbols

. where they exist, use internationally agreed and proposed symbol sets,
such as CCITT symbols for ISDN supplementary services (CCITT
Recommendation E.121), IEC symbols for equipment and screens (IEC
417, 1SO/IEC JTC1 CD 11581), and ETS| symbols for videotelephone
functions. (ETSI ETS 300 375).

. where possible, use accepted or “industry standard” symbols or icons in
screen based graphical user interfaces.

. ensure printed symbols are clear, legible and durable.

. ensure on-screen icons are sufficiently large to be clearly distinguishable,
for the predicted viewing distance.

. ensure supporting documentation provides a glossary of symbols and
icons to enable identification and learning.

. create new symbols only if essential, use a realistic representation and
test for acceptability to the intended user group. Use an agreed test
procedure as recommended by ETSI or CCITT (ETSI ETR 070; CCITT
Recommendation E.121) (See also ETSI ETR 113 and Bécker, 1993).
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u Short Code Dialling

oooo Repeat Last Call

l_) Basic Diversion &-) No-Reply Diversion
s =
v Three Party Call “ j Enquiry Call
®
t Call-Back ~l' Call Waiting
*
L] =
.i_ Incoming Calls Barred l Call Pick-up
[ J [ o o
® General Cancel o/, e Disconnect

Figure 84: CCITT supplementary service symbols
(CCITT Recommendation E.121)

Camera Off C/@ Videophone/Telephone
Microphone Off @‘) Self View

Document Camera Still Picture

Handsfree (] Loudspeaking

Figure 85: ETSI videotelephone function symbols (ETSI ETS 300 375)

ey R AL

Additional comments:

The main advantage of symbols as compared with written text is that they are
independent of language. Pictorial representations of concrete objects such as
the telephone handset, are easily recognized as indicating a telephone service.
Symbolic representations of abstract concepts as used to represent telephone
supplementary services places demands on the user to learn a new language of
symbols in combination with the new features offered. The benefit of language
independence may be lost to new and casual users who will need a guide to
recognising the symbols.

The advantage of the symbols then lies in their space saving compactness on
keys, the casework or on the screen. Where the symbol is being used to label a
control function, consideration should be given to providing feedback that allows
the user to dstect errors.
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Tactile Displays

(Displays, Tactile Markers)

The type of display elements that rely on the user perceiving the intended
information by touch.

Cross references:

Auditory Displays; Card Readers; Keys; Visual Displays

Recommendations:
. provide tactile on numeric keypads e.g. raised dot on nhumber 5 and on
typewriter style alpha keyboards e.g. raised bar on F and J.
. consider printing or engraving key labels to give texture.
. provide structure to the layout of keys to assist user orientation, e.g.

familiar key groups include the 3 x 4 key-block for numbers, staggered
QWERTY (AZERTY etc.) for alpha keys, short rows or blocks of function
keys.

. smart cards and magnetic cards should have a notch or tactile marker to
aid orientation. (ITU-T Draft Recommendation E.136, CEN TC244 N293).

~ B

ISO Standard Size

Phone Card

\ D // 2mm

Figure 86: Example tactile marker on telephone card

Additional comments:

Tactile displays can aid the development of skilled operation where for instance
the user no longer needs to search the keyboard for the right key, and provides
vital cues when there is a need to work in low ambient light levels, or the user
has impaired vision.

Tactile markers for the ISO standard size magnstic or smart cards are in the
process of being standardized, for telecommunication cards through ITU-T (ITU-T
Draft Recommendation E.136), and generally through CEN (CEN TC244 N293).
Experimental evidence collected by ETSI TCHF shows a user preference for a
notch of 2mm depth and radius 12mm on the longer side of the card, centred
15mm from the end.
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Telephone Keypads

(Alphabetic Layouts, Keying Logics, Keypads, Mnemonic Dialling,

Rotary Dial)

The keypad on a telephone terminal used to enter the digits 0-9, plus % and #,
for access to terminal or network functions.

Cross references:

Alphanumeric Keyboards; Keyboards; Keys

Recommendations:

use keys in preference to rotary dials to input telephone addresses or
other similar discrete data items (Leopold and Stremmelaar, 1967), even
though there may be a slight increase in dialling error rates (Pollard et al,
1977).

the recommended minimum keypad includes the 12 keys, 0-9, X and #.
The preferred arrangement for telephone numeric keypads is

12 keys in a 3 column by 4 row layout. The digits 1, 2 and 3 should be
assigned to the top row (CCITT Recommendation E.161; Conrad, 1967;
Kramer, 1967; Magnusson, 1970; Wikell, 1981).

1 2 3
4 5 6
7 8 9
* 0 #

Figure 87: CCITT Recommended numeric layout

Figure 88: Raised dot key identifier

consider providing a raised dot or line on the touching surface of the
centre key “5”, to help unsighted navigation of the keypad. (ETSI ETR
051).
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the preferred pitch (distance from key centre to key centre) on telephone
keypads is 19mm £ 1mm, if tighter pitches are required, then be aware
that pitches of less than 15mm (irrespective of key cap size) demonstrate
significant increases in miskeyings. (Alexander, 1974).

the preferred keypad angle for desktop telephone terminals is dependent
upon the height of the keypad from the desk. For keypads with the Home
row (4, 5 and 6) greater than 85mm above the desk, the recommended
angle is 25° £ 10° from the horizontal (Cooper, 1976). For keypads with
the Home row at 30mm or less, the recommended angle is between 5°
and 18° (ECMA-110, ECMA-126).

35°

Figure 89: Keypad angles - preferred range

if alphabetic letters associated with the numeric keys are required to
enable simple mnemonics to replace numeric codes or addresses, e.g. |
FLY PAS equals 4 359 727 (alpha-mnemonic dialling), the letters can be
assigned to the numeric keys ABC=2, DEF=3 etc., Q and Z may be
assigned 1 or 7 and 9 respectively. (ITU-T Recommendation E.161,
Option A preferred). No provision is made for specific national characters.

Option A Option B
ABC | DEF Qz ABC | DEF
1 2 3 1 2 3
GHI JKL | MNO GHI JKL | MNO
4 5 6 4 5 6
PQRS | TUV | WXYZ PRS | TUV | WXY
7 8 9 7 8 9
* 0 # * 0 #

Figure 90: ITU-T accepted layouts for alpha characters
on telephone keypads showing alternative positions for Q and Z

if alphabetic data entry is required a full alphabetic or alphanumeric
keyboard should be provided.
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Additional comments:

In exceptional circumstances, where space precludes the use of an alphabetic
keyboard and the alphabetic data entry requirements are limited it may be
acceptable to use a multiple keying logic to enter alphabetic and numeric data
via the standard 12 key keypad, e.g. press key “2” once for A, twice for B, three
times for C (assuming the keypad is in alpha mode).

The designer should be aware that all multiple keying logics result in significant
increases in keying time and greater incidence and variation in errors
(Butterbaugh, 1982, Flohrer, 1972). If a multiple keying logic is unavoidable, the
simplest logic, which uses repeat key pressings to select a character, shows the
lowest error rates and marginally the best data entry times (Detweiler, 1990).
The ITU-T mapping assigns up to four characters to the digits 1-9. This may be
supported by rapid scrolling through the possible characters if the key is held
down, like a “Spin button” (IBM, 1991a & b).

A number of portable telephones are currently using two scroll keys (up and
down) to select all alpha characters one at a time when the dialogue is fixed in
alpha mode. At present there is no evidence to compare between this and any
multiple keying logic. However, although it is very simple to learn the philosophy,
data entry by this method is necessarily slow. A possible alternative, for
alphabetic data entry where space is limited and a trained user group is likely, is
the Chord keyboard (Noyes, 1983). The Chord keyboard uses a small set of
keys typically laid out to match the finger positions of the preferred hand.
Alphanumeric data can then be entered by simultaneously pressing specific key
combinations or chords.

Whatever keying logic is selected, single or muitiple (shift function or chord),
performance will improve if visual feedback is given of the character selected.
The user should never be expected to key data “blind”.

A possible alternative, for alphabetic data entry where space is limited and a
trained user group is likely, is the Chord keyboard (Noyes, 1983). The Chord
keyboard uses a small set of keys typically laid out to match the finger positions
of the preferred hand. Alphanumeric data can then be entered by
simultaneously pressing specific key combinations or chords.

Whatever keying logic is selected, single or multiple (shift function or chord),
performance will improve if visual feedback is given of the character selected.
The user should never be expected to key data “blind”.
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Thumb/Finger Wheels

(Finger Wheels, Thumb Wheels, User Stereotypes)

A control input device for selection of a continuous variable. These are usually
mounted “invisibly” leaving just a small segment of the wheel for the user to
push.

Cross references:

Analogue Controls; Linear Sliders; Rotary Controls

Recommendations:

. The preferred mounting position is vertical, parallel to the front edge and
operated from above, the wheel and its label can be clearly seen.
(Siemens, 1987). However, it is expected that other orientations will be
used to meet printed circuit board (PCB) requirements and to avoid
ingress of dust.

. The direction of motion stereotypes depend on the controls mounting
position. The direction for increases in the value of the variable controlled,
are shown below.

N7
'S 4
N\~

Table 20 and Figure 91: Thumb/inger wheels,
direction of control movement vs. control mounting orientation

Mounting Orientation Movement Direction
for Parameter Increase

Mounted horizontal, at front or back to the right

Mounted horizontal, at side to the back

Mounted vettically, operated from above or | to the right
below, parallel to front edge

Mounted vertically, operated from above or | to the back
below, parallel to side edge

Mounted vertically, operated from the side | to the top
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. Provide a label or legend to indicate the function of the wheel and to
indicate the current value of the setting.
. Ensure the edge of the wheel has high friction surface (usually serrations)

to enable easy setting.

. Use wheels with the following dimensions (Mil-Std-1472C):
- minimum rim exposure 25mm.
- minimum wheel width 3mm.
- maximum resistance 3,3N.

0,25 of
circumference

W
zﬁmi:.‘m y'd

/v 3 mm min.

Figure 92: ThumbKinger wheel, preferred minimum dimensions

Additional comments:

None
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Toggle Switches

An input device where a shap action changes position between two states
(sometimes three). The control lever projects from the panel and is itself a
feedback indicator.

Cross references:

Analogue Controls; Linear Switches; Rotary Switches; Switches

Recommendations:

Available for two position switches not recommended for three or more
positions. (Woodson, 1981).

Use switches which require an activating force between 2-3N and travels
through an arc 30° (minimum), or 10mm or more linear displacement with
a 3mm diameter toggle (minimum). (Siemens, 1987, Woodson, 1981).

| A:

Figure 93: Toggle switches, preferred minimum dimensions

If several switches are used on the same device, it is useful to have
consistency in the significance of the switch settings (for normal
operation), but do not compromise motion stereotypes. Allows system
checking to be at a glance. (Siemens, 1987).

In banks of switches, provide 19 + 1mm centre to untie spacing
horizontally, and 30-35mm centre to centre vertically (Woodson, 1981).
Use horizontal rows if switches need to be operated together.

If banks of switches are provided with increasing functions e.g. lines 1-10,
then the progression of functions is expected left to right. However, if the
switches represent a mathematical increase, e.g. 10’s, 100's, 1000’s efc.,
the progression may be from right to left.

Do not intermix toggle and rocker switches on the same device.
Consider protection from accidental operation if close to manual handling
arcs in normal operation.

Can be spring load and used for momentary switching, but keys or push
buttons are more usual.

Additional comments:

None
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Touch Screens

(Gesture Interfaces, Touch Panels)

An input control device allowing the user to touch the screen at a position
indicated by screen graphics to represent functions, actions or choices (as in a
menu). The co-ordinates of the position are detected and stored as a digital
input.

Cross references:

Pointing Devices; Stylus/Pen computers

Recommendations:

J Various technologies exist for detecting finger or stylus contact with the
screen. Some require specific overlays, others use a matrix of emitters
and detectors along the sides of the screen. The conductive overlays
provide the greatest resolution and typically the LED arrays the lowest.

Figure 94: Example touch screen

. Capacitive screen overlays, use the bodies natural static to determine the
position, so these are not suitable for clean room environments.

. The low resolution technologies can suffer from some parallax problems,
where the centre of pointing is not coincident with the displayed centre of
pointing (cursor position).

. The major advantage is the direct hand eye co-ordination with the selected
object, and being intuitive to people with minimal training and experience.

. Provides for 1:1 absolute positioning, not good for tracking tasks.

J Requires simple software control to select from last touch position and to

ignore finger “jitter” or “fall out” as the finger is removed.

. Use relative large finger sized targets for selectable items, or ensure there
are no other selectable targets within a minimum 9mm radius.

. May require the display to be angled towards the horizontal to provide
arm/wrist support for accurate selection of smaller targets.
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Additional comments:

The constant touching of the screen with fingers causes a build up of grease
and dust, so the screen itself needs to be easy to clean with few corners to trap
the dirt. The overlay screens can become scratched and affect the clarity of the
screen.

Touch screens can be very tiring to use where the arms are reaching forwards
without support, and it may be inadvisable to use this method of input for lengthy
interaction. Mounting the screen more horizontally rather than vertically may
reduce strain on arms and shoulders, but may create visual difficulties through
increased reflections.
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Usability

(Effectiveness, Efficiency, Learn-ability, Satisfaction, Product Testing,
Prototype Testing, Quality Testing, Usefulness, User Performance,
User Preference, User Trials, Utility)

Usability is: the effectiveness, efficiency and satisfaction with which specified
users can achieve specified goals (tasks) in a particular environment. (ISO DIS
9241, Part 11).

Where effectiveness is, the accuracy and completeness with which specified
users can achieve specified goals (tasks) in a particular environment; efficiency
is, the accuracy and completeness of goals (tasks) achieved relative to the
resources expended to achieve them; and satisfaction is, the comfort and
acceptability of the work system to its users and other people affected by its use.

Cross references:

Evaluation

Recommendations:

. prepare a usability statement for each terminal, system or application
developed in line with ISO DIS 9241 Part 11, to clarify who the users are,
what the key user tasks are and when and where the users will do the
tasks; also what steps have been taken throughout the design process to
maximize usability.

. petrform usability evaluations looking at objective and subjective
measurements against absolute or comparative usability targets as an
essential part of the design and quality assurance process.

Additional comments:

ETS! ETR 095 “Guide to Usability Evaluation of Telecommunication Systems
and Services” gives guidance on the evaluation methods available and the
precautions to be observed.

ETR 095 enhances the ISO definition of Usability in the following ways:

1 Usability can be considered a pure ergonomics concept not depending on
the costs of providing the system. Usability and financial costs together
form the concept of UTILITY. This means that an ergonomically highly
usable system may have low utility for a particular user who considers the
cost to be too high in relation to his or her need for using the system.

2 The performance measures of effectiveness and efficiency, and the
preference measure of satistaction and appeal are independent from each
other. Highly effective or efficient systems can be perceived as
unsatisfying and unappealing, within the users experience over a single
set of tasks.

3 The basic definition of usability should also include the concepts of learn-
ability and flexibility.
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Learn-ability is expressed in terms of performance measurements on
successive trials on the same tasks by the same user group. Learn-ability
adds a temporal dimension to usability. Systems which are easily learnt
show greater improvements in performance on successive trials than
systems which are less easily learnt.

Flexibility is expressed in terms of the breadth of tasks, users and task
environments the system may accommodate. A highly flexible system will
enable a broad range of naive and experienced users to perform equally
well across a broad range of tasks conducted in a number of task
environments. A less flexible system will be demonstrated when the broad
range of naive and experienced users perform significantly worse across
the range of tasks and task environments.

Usability in telecommunications is a very special case, as it typically
involves more than one user impacting with the various levels of the
system (local terminal, local exchange, central exchange, remote
exchange, remote terminal) and with each other.

The performance and preference measures taken with the users and the
range of tasks tested within the communications system should
accommodate these differences. For example: Overall satisfaction should
include components from User A with Terminal A, User B with Terminal B
and Users A & B with the network.

For more general information on usability, see DTI (1990) and Gould (1988);
also for a possible single metric, see Flohrer (1989).
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User Guidance

(Prompting, Training, Tutorials)

User guidance is used as a global term to describe all forms of information
offered to assist in the proper and efficient operation of the system. This may
include information given as part of the dialogue or requested as help, on
product graphics and labels, handbooks and user guides.

Cross references:

Handbooks; Help; Screen Messages; Symbols

Recommendations:
. provide user guidance appropriate to the user requirements and task
complexity.
. provide clear and specific information to guide the user through the

operational sequence, including how to recover from errors.

o support the user's memory by offering choices, for example, as menus, or
prompts to show what telecommunication services are available, or what
jobs can be done.

. include task sensitive messages that help the user proceed correctly,
indicating the commands or syntax, or permitted range of values.

. develop task sensitive on-line help and paper based handbooks or guides.

. consider the need to for the user guidance to help develop or revise

existing user models or expectations, especially in relation to ISDN
features that substantially differ from conventional telephone operation.

. ensure that the guidance given is accurate and up to date.
. use familiar wording and short simple sentences.

. use an active verb structure and address the user:

Example:
“Connect the battery to the terminals”, is better than “The battery is
connected to the terminals”.

. use positive statements:
Example:
“Begin speaking after the tone” is better than “Do not speak until after the
tone”.

. keep spoken messages simple.

. validate user guidance with sample users and be prepared to modify and

improve the information given.
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Additional comments:

All users benefit from clear and easy to understand user guidance. Those most
in need of support will be the least skilled of the intended user group, although
even skilled users need support when using unfamiliar equipment or when
attempting unfamiliar tasks.

In general, it is most effective to tell the user “what to do”; users are aware of
what they are trying to achieve and only need to know how to follow the correct
procedure. This applies particularly to the simpler systems and to novice users.
The main content of the user guidance should be directed towards the questions
that the user will ask and the tasks in hand.

Where a system is specifically designed to encourage the user to explore the
system, as for instance in object-oriented dialogue styles, it may be necessary
to give more general guidance on the capabilities of the system.

Similarly, with a complex system where the user may be expected to develop a
level of familiarity and confidence in the system, it can be valuable to develop a
concept of how the system works so that he or she is able to predict what to do
and what the resutt will be.

No matter how complex the system is, the user guidance needs to build
confidence in individual stages that are easy to understand, using everyday
language.

See also ISO DIS 9241 Part 13, BS 7649 and DTI (1988) for more specific
information on user guidance design.
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User Interface Design Principles

(Human-Computer Interface (HCI), Interface Design, Man-Machine
Interface (MMI), Man-Machine Language (MML), User-System
Interface (USI))

Interface design principles are the generic rules and concepts that underlie the
development of all applications.

Cross references:

Auditory Menus; Command Language Style; Consistency; Control Key
Dialogues; Dialogue Style; Evaluation; Feedback; Flexibility; Graphical User
Interface; Menu Dialogues; Response Times; Screen Formatting

Recommendations:
. the dialogue needs to be appropriate to the task complexity and the user’s
level of skill.
J self-descriptive procedures whereby the user can immediately perceive

what to do should be made a priority for novice and casual users
performing the basic task set.

. simplify interaction by reducing the number of commands to be
remembered and the humber of keystrokes to be entered.

. provide feedback immediately as confirmation of input.

o error handling needs to be provided so that users can correct data input

errors and reverse actions requested in error. If appropriate, provide error
detection and offer informative error messages indicating what to do next.

. provide flexibility to allow for differences in user expectations, short cuts
for skilled users, to improve compatibility with other systems and to allow
for national variants.

. apply design consistency so that, from the user’s viewpoint, control actions
have the same outcome throughout the system, control sequences have
the same syntax, terms and labels remain the same and display items
have a designated location.

] maintain compatibility with user’s expectations and their experience with
other systems (Fast. 1993).

. ensure control of the system always remains with the user, the system
should not pace the user or pressure them to respond.

. redundancy in input and output should be offered where user’s attention
may be diverted to other tasks, and to accommodate people with special
needs.

] prototype and evaluation of design decisions should be undertaken to

optimize the dialogue design.
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Additional comments:

A good user interface design considers a user’s needs as well as system
requirements. Failing to take account of user needs can result in a high
proportion of input errors, loss of confidence and motivation leading to high
training costs, and possibly rejection of the system and service. A high quality
user-interface needs to be based on an effective user model. (CCITT and ITU-T
Recommendations Z.321 to Z.323 Extended MML for Visual Display Terminals).

At this stage in the development of ISDN products aimed for use by the general
public, it is important to aim to support the least skilled and least technical
members of the user community. The more complex dialogues and powerful
commands should be reserved for the skilled operators of sophisticated tasks,
that develop as a market matures.

RACE Project 1067 GUIDANCE attempted to define a generic set of usability
principles for integrated broadband communications. The result included broad
agreement on a set of User Interface Design Principles. (RACE Project 1067
GUIDANCE, 1992; Voigt et al, 1993). System designers should also see I1SO
DIS 9241 Part 10, IBM (1991a), BT (1991), Apple (1992), OSF/Motif™ (1990)
and Siemens/Nixdorf (1990a) for specific principles and greater elaboration
relating to graphical and other interfaces. For more general background
material, see Helander (1988), Shneiderman (1987) and Smith and Mosier
(1986).
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Videotelephones

(Codec)

A videotelephone combines audio telephony with video capability. Present
technology is concentrating on two 64Kbs channel working. Future systems may
employ Broadband ISDN (B-ISDN).

Cross references:

Call Handling; Cameras; Casework; CRT Displays; Non-CRT Displays

Recommendations:

o design the ISDN videotelephone to accommodate the issues raised in
subclause 4.4 Videotelephones, and to comply with the relevant European
standards. (ETSI ETS 300 143, 300 144, 300 145, 300 264 and 300 267).

. if possible, design the casework and system to support parallax free
videotelephony (where the axis of the camera’s focal plane is coincidental
to the eyes of the user and of the person in the video image).

. if a parallax difference is unavoidable, then position the camera’s focal
plane centrally above the display and minimize the angle between the
camera and eye level focal planes, 8° maximum at the furthest point of the
preferred viewing range (RACE 1065 ISSUE 1993a).

. provide a facility to enable users to check their appearance, the lighting
levels, etc. in the transmitted image, i.e. Self-view. User requirements for
the attributes of the self-view image depend on the type and number of
cameras:

Example:

Single built in camera: mirror view only, coded and non-coded image.
Document or object camera: non-mirror view, coded and non-coded
image.

Removable cameras: automatic or user control over mirror/non-mirror
view, coded and non-coded image.

. access to the self-view image should be available at all times (minimum)
or self-view should be continuously displayed.

. provide automatic iris control for all cameras.

J provide automatic focusing for each camera. If manual focusing is

provided, enable the user to focus the self-view image using the uncoded
image, i.e. without codec processing, to facilitate maximum perception of
sharp edges. (RACE 1065 ISSUE 1993a)

. accommodate the range of different eye heights for the sitting/standing
users by enabling adjustment of the camera and viewing screen.

. ensure synchronization between the displayed audio and visual signals
(within £ 50ms). If a differential delay is unavoidable, the audio should be
delayed with respect to the video, rather than vice versa. (Frowein et al,
1993; Kurita et al, 1993).
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. the displayed image should have a minimum frame rate of 15 per second,
to facilitate lip reading by the hard of hearing.

. provide a facility to enable users to make and receive telephone calls as
well as videotelephone calls, i.e. Service Mode Change. Enable users to
define a default Service mode (Videotelephony or Telephony) for all calls.
Avoid mixing the default mode for incoming and outgoing calls. Provide a
clear indication of the existing service mode, preferably at all times, but
especially when receiving incoming calls, (consider a different ring signal
for each type of incoming call).

. ensure the call set-up, incoming call and call termination procedures for
both videotelephone and telephone calls, meet user expectations and are
fully supported by prompting and feedback indications. (See Call
Handling). (Deutsche Bundespost FTZ 121 TR10, Anderson et al 1993)

Additional comments:

Videotelephony is in its infancy, for a broad acceptance the terminal design
needs to be sensitive to the user's needs and perception of privacy. For
example, consider providing a simple mechanical shutter in front of the camera.
it may be an obvious way for the users to feel that they have control over
whether they can be seen or not.

For more background information on Videotelephone design and the
requirements for videotelephony, see in particular "Human Factors Guidelines
for Videotelephony" (RACE 1065 ISSUE 1993a); and Flohrer and Weikinnis
(1988), Frowein et al (1991), Gerrissen and Daamen (1990), Kellner et al
(1988), Manzanaro et al (1990) and Mihlbach (1988). For videotelephone
applications for people with special needs, see Pereira (1993), Konings et al
(1993), van Hardeveld and Frowein (1993) and Wilson et al (1993).

ETSl is currently developing two human factors documents on ISDN
Videotelephony. ETSI DTR/HF-01006 "Human Factors Aspects of
Videotelephony" and DI/HF-01018 "End-User Control Procedures in basic call,
point to point, connections for ISDN Videotelephones. These procedures are
based on the general rules and generic procedures identified in Call Handling.
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Visual Displays

(Displays, Indications)

The group of displays that rely on the user seeing the intended information.

Cross references:

Character Displays; CRT Displays; Graphic Displays; Labels; Non-CRT Displays;
Optical Symbols; Output Hardware; Printed Displays; Screen Formatting; Screen
Messages; Symbols; User Guidance

Recommendations:

. use visual displays to provide feedback to control input and data entry, to
give prompts and system messages and to show text, graphics and
pictures.

. use visual displays to complement auditory information; for example,

because an audible signal may be missed due to excessive noise or may
be unacceptably intrusive in a quiet environment. Visual displays also
help people with special needs for hearing impairment.

J provide visual displays where the user needs the information for detailed
study and to act as a reminder.

Additional comments:

The visual display is an essential element in the design of the user interface and
is the most flexible medium ranging from simple light signals used to give status
and warning information, through simple alphanumeric character displays, to
extensive text and live pictures shown on large CRT and LCD graphic displays.

See the cross reference entries for specific guideline entries, and also Biberman
(1973), Snyder (1988) and Travis (1991) for more background information on
visual displays and image quality.
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Voice Transmission

(Telephony, Voice)

ISDN provides for voice transmission or telephony within the ISDN and PSTN
networks. Currently there are two levels of service, the basic 3,1kHz and the
high quality 7kHz. Communication across to the PSTN is only possible at the
lower service level. Within voice communication there is the possibility for the
full range of supplementary services including multi-party call handling with one
or two B channels.

Cross references:

Communication and Transmission; Multi-media Terminals; Supplementary
Services; Telephones; Videotelephones

Recommendations:

to maintain and improve the quality of the audio service, it is essential that
the user continues to perceive voice transmission as bi-directional, with
both directions continuously and simultaneously active throughout the
speech phase. The important element is for the users to feel confident
that they continue to share the same auditory space, irrespective of the
terminal, system or network technology.

ensure the quality of the transmitted voice signal, 3,1 and 7kHz
teleservices, (ETSI ETS 300 111, and ETSI T/NA1 (89)32) is equal to, or
better than, that for analogue telephones across all parameters. Where
appropriate use the international recommended procedures for
assessment of transmission performance. (CCITT Recommendations
G.111, G.121 and CCITT Series P Supplements Nos. 2 and 10).

ensure the level of sidetone attenuation is adequate to prevent the user’s
speech from being transmitted from the microphone to the user's own
earpiece (loudspeaker). (CCITT Recommendation P.11 and CCITT
Series P Supplement No.11).

Additional comments:

The prime requirement for voice transmission is to be heard and to hear the
other person(s) clearly. The techniques used for voice switching and echo

cancelling in handsfree operation have to be designed with care to ensure their
is minimum impairment to the natural rhythm of voice communication, and to the

user's perception of a shared auditory space. See also Larsson, 1974.

While users are unlikely to be familiar with the technical demands for frequency

response, side tone or echo-suppression, they are very sensitive to subtle
nuances of tone of voice, expression and hesitation. These can significantly

affect the perceived quality of information exchange such as whether the other
person is agreeing or disagreeing, understanding or confused. (Gleiss, 1968;

Gleiss 1974, Kellner et al, 1988; Baden-Kristensen and Pedersen, 1990;
Perosino and Usai, 1990).
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6 The Last Guideline

One final word of caution. Maximising the usability of a product is not a simple
task. It is possible to use only the latest technological developments in user
interface design and still produce a thoroughly unusable product.

As John Whiteside (1985) discovered when he compared the usability of three
different interfaces, a command based one, a menu based one and a new iconic
user interface, across three levels of user experience. Unexpectedly, user
performance and preference was not correlated with interface style, but careful
design was. He concluded, “New interface technology did not solve old
human factors problems”.

Consequently, the last guideline that can be offered is:

There is no short cut. The design of the user interface, and the
integration of Human Factors, needs the same dedication to analysis,
specification, prototyping and testing as the design of any other part of
the product or system.

Therefore, it is strongly recommended that the advice of a professional
ergonomist or human factors specialist is sought for further information on any of
the guidelines given in this ETR or, perhaps more particularly, on how to apply
them.

6.1 The Final Recommendation

Clause 5 of this ETR has attempted to bring together a broad range of guidelines
for the design of telecommunications products. These have been extrapolated
from the latest international standards; from papers presented at international
and national conferences, or printed in international journals; from European
research reports; and from the collective knowledge of the ETSI Technical
Commiittee for Human Factors.

However, even with all this authority, we are aware that guidelines are still
guidelines. They are not the panacea that will solve all design problems.
Therefore, we offer one last word of design advice:

Throw away any, or indeed all, of the above design guidelines, in the
interests of developing a user interface to your product or system, which
has a PROVEN HIGHER LEVEL OF USABILITY for the full spectrum of
people it is intended for, and across the essential range of the intended
user tasks.
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7 References

74

The references are provided for all the documents used in compiling the
recommendations embedded in this ETR. They are subdivided into:
International Standards, Guidelines and Working Papers: European Standards,
Guidelines and Working Papers; National Standards, Guidelines and Working
Papers; and, Published Books and Papers. Every effort has been made to
extrapolate the information correctly from these texts, but the reader is strongly
recommended to go back to the original material to ensure the interpretation is
appropriate for their own context. This is especially significant with the standards
material.

The References Clause is completed by an alphabetical list of the abbreviations
used in this ETR.

International Standards, Guidelines and Working Papers

CCITT Blue Book 1988 Recommendations:

E.121 “Pictograms and symbols to assist users of the telephone service”

E.123 “Notation for national and international telephone numbers”

E.131 "Subsctriber control procedures for supplementary telephone services"

E.161 “Arrangement of figures, letters and symbols on telephones and other
devices that can be used for gaining access to a telephone network”

E.180 “Technical Characteristics of Tones for the Telephone Service”

E.181 “Customer Recognition of Foreign Tones”

E.182 “Application of Tones and Recorded Announcements in Telephone
Services”

E.183 “Guiding Principles for Telephone Announcements”

E.184 “Indications to Users of ISDN Terminals”

G.111 “Loudness ratings for international telephone connections”.
G.121 “Loudness ratings for national telephone connections”.

1.121 “Broadband aspects of ISDN”

1.250 “Definition of Supplementary Services”

1.251 “Number Identification Supplementary Services”
1.252 “Call Offering Supplementary Services”

1.253 “Call Completion Supplementary Services”

1.254 “Multiparty Supplementary Services”

1.255 “Community of Interest Supplementary Services”
1.256 “Charging Supplementary Services”

1.257 “Additional Information Transfer’

P.11 “Effect of transmission impairments”

P.35 “Handset Telephones.”

Series P Supplements

No.2 “Methods used for assessing telephony transmission performance”.

No.10 “Considerations relating to transmission characteristics for analogue
handset telephones”.

No.11 “Some effects of sidetone”

Q.931 “ISDN User-Network Interface Layer 3 Specification for Basic Call
Control”
Q.932 “Generic Procedures for the Control of ISDN Supplementary Services”

Z.100 “Specification and description language (SDL)”
Z.321 “Introduction to the extended MML for Visual Display Terminals”
Z.322 “Capabilities of Visual Display Terminals”
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2.323 “Man-Machine Interaction”

ITU-T Recommendations1993:
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An alphabetical list is provided of all abbreviations used throughout this ETR.

Ad

ADSI
AOC-D
AOC-E
AOC-8
AZERTY

B-ISDN
BS
BSI
BT

CAD
CCBS
CCITT

CcD

CEN
CENELEC
CEPT

CEST
CF-B
CF-NR
CF-U
CIF

CLIP
CLIR
CNA
Codec
COLP
COLR
CONF
CRT
CUA
CUG
CW

dBA
DDI
DE

DI
DIN
DIS
DOI
DTMF
DTR

Earcons
EC
ECMA
Ed(s)
EEC

EN
ESPRIT

et al
ETR

(ISO Standard paper sizs)

Analogue Display Services Interface

Advice of Charge - During call

Advice of Charge - at End of call

Advice of Charge - at Start of call

(Standard French language keyboard layout - top row of keys)

Broadband ISDN

British Standard

British Standards Institute
British Telecom

Computer Assisted Design

Call Completion on Busy Service

International Telegraph and Telephone Consultative Committee
Call Deflection

Comité Européen de Normalisation

Comité Européen de Normalisation Electrotechnique
Conférence Européen des Administrations des Postes et des
Télécommunications

Central European Standard Time

Call Forwarding - on Busy

Call Forwarding - on No Reply

Call Forwarding - Unconditional

Common Intermediate Format (sometimes Common Interchange
Format - 352x288 pixels in Video transmissions)

Calling Line Identification Presentation

Calling Line Identification Restriction

Co-operative Networking Architecture (BT Style Guide)
Coder/Decoder (Videotelephone signal transcriber)
Connected Line Identification Presentation

Connected Line Identification Restriction

Conference Call

Cathode Ray Tube

Common User Access (IBM Style Guide)

Closed User Group

Call Waiting

Decibels (Weighting scale A)
Direct Dialling In

Draft ETS

Draft Interim ETS

Deutsches Institut fur Normen
Draft International Standard
Department of Industry (U.K.)
Dual Tone Multi-Frequency
Draft ETR

(Small meaningful musical phrases - an auditory icon)

European Commission

European Computer Manufacturers Association

Editor(s)

European Economic Community

Européische Norm

European Strategic Programme for Research and development in
Information Technology

(Latin - “and others”)

ETSI Technical Report
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ETS
ETSI

FPH

g
GMT
GS
GSM
GUI

European Telecommunication Standard
European Telecommunications Standards Institute

FreePhone

grams

Greenwich Mean Time

Gepruefte Sicherheit (German Seal of Approval)
Global System for Mobile communications
Graphical User Interface

GUIDANCE RACE Project 1067 Usability Design information Support for the

HCI
HF
HOLD
HUFIT
Hz

Vo
IBC
IBCN
IBM
IEC
-ETS
IPSNI

ISDN
I1SO
ISSUE

ITU-T

kg

LCD
LED

m
MCID
Mil-Std
mm
MMC
MMI
MML
Motif
MOU
ms
MSN

NDUB
Nm

OK
OSF

Integration of IBC Services

Human-Computer Interface (synonymous with MMI & USI)
Human Factors

Hold

Hurman Factors in Information Technology (an Esprit project)
Henz (cycles per second)

Input/Output

Integrated Broadband Communications

Integrated Broadband Communications Network

IBM (International Business Machines)

International Electrotechnical Commission

Interim European Telecommunication Standard

RACE Project 1066 Integration of People with Special Needs by
IBC

Integrated Services Digital Network

International Standards Organisation

RACE Project 1065 IBCN Systems and Services Usability
Engineering

International Telecommunication Union - Technical (previously
CCITT)

kilogram

Liquid Crystal Display
Light Emitting Diode

metres

Malicious Call Identification
Military Standard (U.S.A.)
millimetres

Meet Me Conference
Man-Machine Interface
Man-Machine Language
OSF Graphical User Interface
Memorandum of Understanding
milliseconds

Multiple Subscriber Number

Newtons
Network Determined User Busy
Newtons per metre

Okay
Open Software Foundation
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PABX
PBX
PCB
PIN
prEN
PSN
PSTN

QCIF
QWERTY
QWERTZ

RACE

RLR
RSI

sec
SIA
suB

TACS
TCHF
TNV
TP

ubDUB
URM
UPT
(9]
uus

VDT
VDU
VFD
VPN

WIMPs

References - Abbreviations

Private Automatic Branch Exchange
Private Branch Exchange

Printed Circuit Board

Personal Identity Number
Provisional Européische Norm
People with Special Needs

Public Switched Telephone Network

Quarter CIF
(Standard English language keyboard layout - top row of keys)
(Standard German language keyboard layout - top row of keys)

Research and development in Advanced Communications
technologies in Europe

Received Loudness Rating

Repetitive Strain Injury

seconds
System Interfaces for Applications (Siemens/Nixdorf - Style Guide)
Sub-addressing

Total Access Communications System (Analogue cellular system)
Technical Committee for Human Factors (ETSI)
Telecommunication Network Voltage

Terminal Portability

User Determined User Busy

RACE Project 1077 Usage Reference Model
Universal Personal Telephony

User-System Interface (synonymous with HC1 & MMI)
User User Signalling

Visual Display Terminal
Visual Display Unit

Vacuum Fluorescent Display
Virtual Private Network

Windows, Icons, Menus, Pointers
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8 International Index

8.1 English Index

Abbreviations, 241

Ability, Disability and, 18

Accidental operation, 101

Acoustic Signals, 44

Addresses, 48

Adjustability, 49

ADSI, 159, 192, 241

Age, Changes of relevant characteristics with, 17
Alphabetic Layouts, 51, 199

Alphanumeric Keyboards, 51

Analogue Controls, 55

Analogue Display Services Interface, 159, 192
Analysing requirements, 11

Analysing the users’ tasks, 21
Anthropometric Dimensions, 124

Arrow Keys, 93

Attributes of a given selected population, 19
Auditory Displays, 57

Auditory Menus, 58

Auditory Tones, 44

AZERTY keyboard, 51, 241

Balls, Roll, 171

Balls, Tracker, 171

Bar-code Readers, 59

Barring, Call, 133

Batteries, 140

Bearer Services, 83

Books and Papers, Published, 227
Brightness, Display, 90, 150, 153
Buttons, 134, 166

Cables, 60

Call Barring, 133

Call Handling, 62

Call In Progress Procedure, Generic, 72
Call Set-up, 62

Call Set-up Procedure, Generic, 66

Call Terminate, 62

Call, Outgoing, 62

Cameras, 74

Card Readers, 76

Cards, Credit, 76, 198

Cards, |dentification, 76, 198

Cards, Phone, 76, 198

Cards, Smart, 76, 198

Carrying, 163

Casework, 43, 78

Casework Colour, 79

Casework Finish, 194

Caveat, Design Issues, 26

CCITT Blue Book 1988 Recommendations, 218, 241
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CEN, European Standards, 221, 241
CENELEC, European Standards, 221, 241
CEPT, European Standards, 221, 241
Change Procedure, Generic, 71

Changes of relevant characteristics with age, 17
Character Displays, 80

Characteristics, Distribution of, 16
Characteristics, User Populations and their, 15
Characteristics, User, 16

Characteristics with age, Changes of relevant, 17
Checklist, The design manager’s, 13
Cleaning, 140

Clearance, Finger, 119, 122, 124

Codec, 213, 141

Code Schemes, 82, 159, 192

Colour, Casework, 79

Colour, Display, 90, 114, 150, 153
Colour, Surface, 79

Command Language Style, 82

Command Strings, 82

Communication and Transmission, 43, 83
Computers, Stylus/Pen, 190

Connecting Cables, 60

Connectors, 84

Consistency, 86

Console, 78

Contents, i

Continuous Controls, 55

Contrast, Display, 90, 150, 153

Control Key Dialogues, 88

Controls, 55, 161, 185

Controls, Analogue, 55, 161

Controls, Continuous, 55, 161

Controls, Cursor, 93, 161

Controls, Rotary, 173

Cords, 60

Cost of ownership, 7

Costs, Maintenance 7

Costs, Training, 7

Cradle, Handset, 122

Cradle, Subset, 122

Credit Cards, 76

CRT Displays, 90, 241

Cursor Controls, 161

Cursor Keys, 93

Customer Documentation, 117

Data Glove, 95

Data Transmission, 96

Design, 11

Design Guidelines, 43

Design Guidelines, Introduction, 43
Design Interface, 211

Design Issues, 26

Design Issues, Caveat, 26

Design Issues, Introduction, 26
Design manager’s checklist, The, 13
Design Principles, User Interface, 211
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Design process, The, 10

Design responsibility, 12

Design suppont, 11

Design Template, Handset, 120
Designers, Industrial/Hardware, 28, 32, 36, 40
Designing for variability, 19
Developers, Software/User Interface, 29, 33, 37, 42
Devices, Pointing, 161

Dial, Rotary, 199

Dial-in-handset, 127

Dialling, 98

Dialling, Mnemonic, 199

Dialogue Style, 99

Dialogues, Control Key, 88
Dialogues, Menu, 142

Dialogues, Object Manipulation, 112
Differences, Language, 149
Dimensions, Anthropometric, 124
Diodes, Light Emitting, 80, 153
Directives, European, 90, 163, 177
Disability and ability, 18

Display Brightness, 90, 150, 153
Display Colour, 90, 114, 150, 153
Display Contrast, 90, 150, 153
Display Layout, 179

Display Panels, Small, 80

Display Services Interface, Analogue, 159, 192
Display Size, 80, 90

Displays, 57, 155, 198, 215

Displays, Auditory, 57

Displays, Character, 80

Displays, CRT, 90, 241

Displays, Electroluminescent, 150
Displays, Flat Panel, 150

Displays, Full Dot Matrix, 90, 114, 150
Displays, Graphic, 114

Displays, Line, 80

Displays, Liquid Crystal, 80, 150
Displays, Non-CRT, 150

Displays, Plasma, 150

Displays, Printed, 165

Displays, Tactile, 198

Displays, Vacuum Fluorescent, 80
Displays, Visual, 215

Distribution of characteristics, 16
Documentation, Customer, 117
Document history, 287

Dot Matrix Displays, Full, 90, 114, 150

Earcons, 44, 148

ECMA, European Standards, 221, 241

EEC, European Standards, 224, 241
Effectiveness, 207

Efficiency, 207

Electroluminescent Displays, 150

Engineers, Hardwars/Software, 28, 32, 36, 40
English Index, 245

Equipment Practice, 60, 78, 84

Error Management, 101
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Error, Human, 8

ETSI, European Standards, 221, 242
European Directives, 90, 163, 177
European Standards, CEN, 221, 241
European Standards, CENELEC, 221, 241
European Standards, CEPT, 221, 241
European Standards, ECMA, 221, 241
European Standards, EEC, 224, 241
European Standards, ETSI, 221, 242
European Standards, Guidelines and Working Papers, 221
Evaluate, Test and, 11

Evaluation, 103

Eye/Head Movement, 105

Facsimile - Fixed, Private, 31
Facsimile Machine, 106

Fax Terminals, 106

Feedback, 107

Final Recommendation, The, 217
Finger Clearance, 119, 122, 124
Finger Wheels, 202

Finger/Hand, Joysticks, 130
Finish, Casework, 194

Finish, Surface, 194

Flashing, 153

Flash Rates, 153

Flat Panel Displays, 150
Flexibility, 108

Foot Mouse, 109

For alf readers, 4

Formatting, Screen, 179

French Index, 257

Full Dot Matrix Displays, 90, 114, 150
Function Keys, 110

General Rules, User Procedures, 62

Generic Call In Progress Procedure, 72

Generic Call Set-up Procedure, 66

Generic Change Procedure, 71

Generic |dentification Procedure, 70

Generic Incoming Call Procedure, 67

Generic Payment Procedure, 69

Generic Termination Procedure, 73

German Index, 264

Germany, National Standards, 225

Gesture Interfaces, 190, 205

Glove, Data, 95

Graphic Displays, 114

Graphical User Interface, 112

Graphics, Screen, 112

Graphics Tablet, 115

Grip Size, 124

GUI, 112, 242

Guidance, User, 209

Guideline, The Last, 217

Guidelines and Working Papers, European Standards, 221
Guidelines and Working Papers, International Standards, 218
Guidelines and Working Papers, National Standards, 225
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Guidelines, Design, 43
Guidelines, How to use these, 3
Guides, Style, 189

Guides, User, 117

Hand Joysticks, 130

Hand Sizes, 124

Handbooks, 117

Handling, Call, 62

Handling, Manual, 163

Handling, Paper, 157

Handset, 119

Handset Cables, 60

Handset Cradle, 122

Handset Design Template, 120

Handset Rest, 122

Handset/Handsfree Operation, 127
Hardware, Input, 43, 128

Hardware, Output, 43, 155
Hardware/Software Engineers, 28, 32, 36, 40
HCI, 211, 242

Health and Safety, 177

Help, 126

Hookswitch, 127

Housing, 78

How to use these Guidelines, 3

How will the ISDN terminal be used?, 22, 242
Human-Computer Interface, 211

Human error, 8

Human Factors in the Product Design Process, 10
Human Factors Involvement, Levels of, 11
Human Factors Role, The, 9

Human Factors, The contribution of, 11
Human Factor?, Why, 5

Icons, 196

Identification Cards, 76

ldentification Procedure, Generic, 70

|EC Standards, 219, 242

If you have a product in mind, 4

If you have a specific question, 4

If you have general interest, 4

Incoming Call Procedure, Generic, 67

Index, English, 245

Index, French, 257

Index, German, 264

Index, International, 245

Index, ltalian, 271

Index, Spanish, 279

Indications, 107, 181, 215

Indicator Lights, 153

Industrial/Hardware Designers, 28, 32, 36, 40
Injury, Repetitive Strain, 49, 51, 90, 163, 177
Input Hardware, 43, 128

Inputs, Non-tactile, 152

Integrated Multimedia Terminals - Fixed, Private, 39
Interface Design, 211

Interface Design Principles, User, 211
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Interface Style, User, 99

Interface, Analogue Display Services, 159, 192
interface, Graphical User, 112

Interface, Human-Computer, 211

Interface, Man-Machine, 211

Interface, User-System, 211

Interfaces, Gesture, 190, 205

Interfaces, Phone-based, 159

International Index, 245

International Standards, Guidelines and Working Papers, 218
Introduction, 3

Introduction, Design Guidelines, 43
introduction, Design Issues, 26

Introduction, Users and Tasks, 15

ISO Standards, 219, 242

ISO/IEC Joint Standards, 220, 242

Issues, Design, 26

ltalian Index, 271

ITU-T Recommendations 1993, 219, 242
ITU-T Draft Recommendations 1994, 219, 242

Joint Standards, ISO/IEC, 220, 242
Joysticks, Finger/Hand, 130

Key Operated Switches, 133
Keyboard, AZERTY, 51, 243
Keyboard, QWERTY, 51, 243
Keyboard, QWERTZ, 51, 243
Keyboards, 132

Keyboards, Alphanumeric, 51
Keying Logics, 199

Keypads, 132, 199

Keypads, Telephone, 199
Keys, 134

Keys, Arrow, 93

Keys, Cursor, 93

Keys, Function, 110

Keys, Programmable, 88, 110
Knobs, 55, 173, 175

Labels, 137

Lamps, 153

Lamps, Panel, 153

Language Differences, 148
Language Style, Command, 82
Language, Man-Machine, 211
Last Guideline, The, 219
Layout, Display, 179

Layouts, Alphabetic, 51, 199
LCDs, 80, 150, 242
Learn-ability, 207

LEDs, 80, 153, 242

Legends, 137

Legibility, 90, 179, 181

Levels of human factors involvement, 11
Light Emitting Diodes, 80, 153
Light Pens, 138

Lights, 153

Lights, Indicator, 153

Line Displays, 80
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Linear Sliders, 139

Liquid Crystal Displays, 80, 153
Locks, 133, 182

Log-on, 182

Logics, Keying, 199

Machine, Facsimile, 106
Maintenance, 140

Maintenance costs, 7

Man-Machine Interface, 211
Man-Machine Language, 211
Management, Error, 101

Manager, Quality Assurance, 30, 34, 37, 42
Managers, Marketing/Design, 27, 31, 35, 39
Manual Handling, 163

Manuals, 117

Markers, Tactile, 198

Market, What is the ?, 15
Marketing/Design Managers, 27, 31, 35, 39
Menu Dialogues, 142

Menus, 142

Menus, Auditory, 58, 184
Messages, 181, 184

Messages, Recorded, 184
Messages, Screen, 181

Messages, Voice, 184

Microphone, 144

Mistakes, 101

MM, 211, 242

MML, 211, 242

Mnemonic Dialling, 199

Modems, 96

Modularity, 78

Mouss, 145

Mouse, Foot, 109

Movement, Eye/Head, 105
Multimedia Terminals, 146
Multimedia Terminals, Integrated, 39
Music, 148

National Standards, Germany, 225

National Standards, Guidelines and Working Papers, 225
National Standards, Scandinavia, 225

National Standards, U.K., 225

National Standards, U.S.A., 226

National Variations, 149

Non-CRT Displays, 150, 241

Non-tactile Inputs, 152

Numbers, Telephone, 48

Object Manipulation Dialogues, 112
Operation, Accidental, 101
Operational performance, 7

Optical Signals, 15

Outgoing Call, 62

Output Hardware, 43, 155

Output, Speech, 184

Ownership, Cost of, 7
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Panel Displays, Flat, 150

Panel Lamps, 153

Panels, Touch, 205

Paper Handling, 157

Paper Path, 157

Papers, Published Books and, 227
Passwords, 182

Path, Paper, 157

Payment Procedure, Generic, 69

Pens, Light, 138

People with Special Needs, 16, 128, 155
Performance, 7

Performance, Operational, 7
Performance, User, 207

Phone Cards, 76

Phone-based Interfaces, 159
Pictograms, 196

Plasma Displays, 150

Plugs, 84

Pointing Devices, 161

Population, Attributes of a given selected, 19
Populations and their Characteristics, User, 15
Portability, 163

Practice, Equipment, 60, 78, 84
Preference, 9

Preference, User, 207

Price, 6

Price, performance and preference, 6
Price, Purchase, 6

Principles, User Interface Design, 211
Printed Displays, 165

Procedurs, Generic Call In Progress, 72
Procedure, Generic Call Set-up, 66
Procedure, Generic Change, 71
Procedure, Generic ldentification, 70
Procedure, Generic Incoming Call, 67
Procedure, Generic Payment, 69
Procedure, Generic Termination, 73
Procedures, User, 62, 192

Product Design Process, Human Factors in the, 10
Product Semantics, 78

Product Testing, 103, 207
Programmable Keys, 88, 110
Prompting, 209

Protocols, Stimulus, 82, 159, 192
Prototype Testing, 103, 207

PSN, 16, 128, 155, 243

Published Books and Papers, 227
Purchase price, 6

Pushbuttons, 166

Qualification, 11

Quality Assurance Manager, 30, 34, 37, 42
Quality Testing, 103, 207

QWERTY keyboard, 51, 243

QWERTZ keyboard, 51, 243
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Rates, Flash, 153

Readers, Bar-code, 59

Readers, Card, 76

Receiver, 119

Receiver, Telephone, 119

Recognition, Speech, 186

Recognition, Voice, 186

Recommendation, The Final, 217
Recommendations 1993, ITU-T, 219, 242
Recommendations 1994, ITU-T Draft, 219, 242
Recommendations, CCITT Blue Book 1988, 218, 241
Recorded Messages, 184

References, 218

Repetitive Strain Injury, 49, 51, 80, 163, 177
Requirements, Analysing, 11

Requirements, Task, 21

Response Times, 168

Response, System, 168

Responsibility, Design, 12

Rest, Handset, 122

Ring Signals, 44

Rocker Switches, 170

Roll Balls, 171

Rotary Controls, 173

Rotary Dial, 199

Rotary Switches, 175

RSI, 49, 51, 90, 163, 177, 243

Rules, User Procedures, General, 62, 64

Safety, 177

Safety, Health and, 177
Satisfaction, 207
Scandinavia, National Standards, 225
Schemes, Code, 82, 159, 192
Scope, 1

Screen Formatting, 179
Screen Graphics, 112

Screen Messages, 181
Screen Size, 179

Screens, Touch, 205
Scrolling, 81, 179

Security, 182

Semantics, Product, 78
Services Interface, Analogue Display, 159, 192
Services, Bearer, 83
Services, Supplementary, 192
Set-up, Call, 62

Signals, Acoustic, 44

Signals, Optical, 153

Signals, Ring, 44

Size, Display, 80

Size, Grip, 124

Size, Screen, 179

Sizes, Hand, 124

Sliders, 55, 139

Sliders, Linear, 139

Slider Switches, 183

Small Display Panels, 80



Page 254
ETR 116 : 1994

English Index

Smart-cards, 76

Sockets, 84

Soft-keys, 88, 110

Software User Interface, 43

Software/User Interface Developers, 29, 33, 37, 42
Sounds, 57

Spanish Index, 275

Speech Output, 184

Speech Recognition, 186

Speech, Synthetic, 184

Standardisation, 189

Standards, Guidelines and Working Papers, European, 221
Standards, Guidelines and Working Papers, International, 218
Standards, Guidelines and Working Papers, National, 225
Standards, |EC, 219, 242

Standards, 1SO, 219, 242

Standards ISO/IEC Joint, 220, 242
Stereotypes, User, 55, 195, 202

Stimulus Protocols, 82, 159, 192

Strain Injury, Repetitive, 49, 51, 90, 163, 177
Strings, Command, 82

Style Guides, 189

Style, Command Language, 82

Style, Dialogue, 99

Style, User Interface, 99

Stylus/Pen Computers, 190

Subset Cradle, 122

Supplementary Services, 192

Support, Design, 11

Surface Colour, 79

Surface Finish, 194

Switches, 195

Switches, Key Operated, 133

Switches, Rocker, 170

Switches, Rotary, 175

Switches, Slider, 183

Switches, Toggle, 204

Swivel and Tilt, 49

Symbols, 196

Synthetic Speech, 184

System Response, 168

Systems, Window, 112

Tablet, Graphics, 115

Tablets, Touch, 115

Tactile Displays, 198

Tactile Markers, 198

Task analysis, The impact of, 23
Task Requirements, 21

Tasks, Users and, 15
Telephone Keypads, 199
Telephone Numbers, 48
Telephone Receiver, 119
Telephones - Fixed, Private, 27
Telephony, 216

Teleservices, 83

Template, Handset Design, 120
Terminals, Fax, 31, 106
Terminals, Integrated Multimedia, 39, 146
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Terminals, Multimedia, 146
Terminate, Call, 62

Termination Procedure, Generic, 62, 73
Test and evaluate, 11

Testing, Product, 14, 103, 207
Testing, Prototype, 103, 207
Testing, Quality, 103, 207

Texture, 194

The contribution of human factors, 11
The design manager’s checklist, 13
The design process, 10

The Final Recommendation, 217
The Human Factors Role, 9

The impact of task analysis, 23
The Last Guideline, 217

The usability gap, 5

Thumb Wheels, 202

Thumb/Finger Wheels, 202

Tilt, Swivel and, 49

Timeouts, 168

Times, Response, 168

Toggle Switches, 204

Tones, Auditory, 44

Tones, Warning, 44

Touch Panels, 205

Touch Screens, 205

Touch Tablets, 115

Tracker Balls, 171

Training Costs, 7

Training, 209

Transmission, Communication and, 43, 83
Transmission, Data, 96
Transmission, Voice, 216

Trials, User, 103, 207

Tutorials, 126, 209

U.K., National Standards, 225
U.S.A., National Standards, 226
Undo, 101

Usability, 207

Usability gap, The, 5

Usability Testing, 103

Usefulness, 207

User characteristics, 16

User Guidance, 209

User Guides, 117

User Interface Design Principles, 211
User Interface Style, 99

User Interface, Graphical, 112

User Performance, 207

User Populations and their Characteristics, 15
User Preference, 207

User Procedures, 62, 192

User Procedures, General Rules, 62, 64
User Requirements, 15

User Stereotypes, 55, 195, 202

User Trials, 103, 207

User-System Interface, 211

Users and Tasks, 15
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Users and Tasks, Introduction, 15
Users’ tasks, Analysing the, 21
uUsl, 211, 243

Utility, 207

Vacuum Fluorescent Displays, 80
Vandalism, 60

Variability, Designing for, 19
Variations, National, 149

VDUs, 90, 150, 243

VFDs, 80, 243

Videotelephones - Fixed, Private, 35
Videotelephones, 213

Visual Display Units, 90, 150
Visual Displays, 215

Visual Menus, 142

Voice Messages, 184

Voice Recognition, 186

Voice Transmission, 216

Voice, 216

Warning Tones, 44

What is the market?, 15

Wheels, Finger, 202

Wheels, Thumb, 202

Where and when will the terminal be used?, 22

Why Human Factors?, 5

WIMP, 112, 243

Window Systems, 112

Wires, 60

Working Papers, European Standards, Guidelines and, 221
Working Papers, International Standards, Guidslines and, 218
Working Papers, National Standards, Guidelines and, 225
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8.2 Index Francgais

Atous les lecteurs, 4

Accumulateurs (c.f maintenance), 140

Acheminement (c.f portabilité de placement d’'une communication), 163
Adaptabilité, 49

Adresses, 48

ADSI, 159, 192, 241

Affichage, 215

Affichage en lignes (c.f écrans & matrice de caractéres), 80
Affichages a cristaux liquides, 80

Affichages acoustiques, 57

Affichages de caractéres, 80

Affichages électroluminescents, 150

Affichages graphiques, 114

Agencements alphabétiques, 51, 199

Aide - Assistance, 126

Aide-mémoire du responsable de la conception, 13
Alarmes sonores (c.f signaux acoustiques), 44

Allemagne, Normes nationales, 225

Analyse des taches, L'impact de I', 23

Analyse des tiches des usagers, 21

Annuler (c.f gestion des erreurs), 101

Appel interdit (c.f commutateur commandé par clavier, sécurité), 133
Apport des facteurs humains, 11

Apprentissage, Aptitude a I, 207

Attributs d’une population choisie donnée, 19
Avertissement, produits, 26

Avis final, I', 217

Besoins particuliers (c.f usagers et tiches), 16, 128, 155

Boitiers, 43, 78

Boules roulantes, 171

Boutons (c.f commandes analogiques, boutons de commande, rotatifs,
sélecteurs rotatifs), 55, 173, 175

Boutons (c.f touches, boutons-poussoirs), 134, 166

Boutons de commande rotatifs, 173

Boutons-poussoirs, 166

Brillance de I'écran (c.f affichage), 90, 150, 153

Cables, 60

Cables de combiné (c.f cables), 60

Cables de connection (c.f cables), 60

Cadran (c.f clavier téléphonique), 199

Caméras, 74

Caractéristiques de l'utilisateur, 16

Cartes a puces (c.f lecteurs de cartes), 76
Cartes d'identification (c.f lecteurs de cartes), 76
Cartes de crédit (c.f lecteurs de cartes), 76
Cartes téléphone (c.f lecteurs de cartes), 76
CCITT, livre bleu des Avis 1988, 218, 241

CEE, normes européenes, 224, 241

CEl, normes, 219, 242

CEN, normes européenes, 221, 241

CENELEC, normes européenes, 221, 241
CEPT, normes européenes, 221, 241

Chaines de commande (c.f style de langage de commande), 82
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Chef de projet, 27, 31, 35, 39

Circuit du papier (c.f fagonnage), 157

Clavier (c.f touches, claviers alphanumériques, claviers téléphoniques), 132

Clavier AZERTY (c.f claviers alphanumériques), 51, 241

Clavier QWERTY (c.f clavier alphanumérique), 51, 243

Clavier QWERTZ (c.f clavier alphanumérique), 51, 243

Claviers alphanumériques, 51

Claviers de téléphone, 199

Clignotement, 153

Clignotement, cadences de, 153

Codec (c.f transmission d'images, visiophones), 213, 241

Combinaison de codes (c.f style du langage de commande,
services complémentaires), 82, 159, 192

Combiné, 119

Combiné a clavier incorporé (c.f crochet commutateur), 127

Commande par curseur (c.f dispositifs de pointage), 161

Commandes analogiques, 55

Comment utiliser ces directives 7, 3

Comment utiliser le terminal RNIS?, 22, 242

Communication et transmission, 43, 83

Communications de départ, 62

Commutateurs, 195

Commutateurs a glissiére, 183

Commutateurs commandés par touches, 133

Commutateurs rotatifs, 175

Concepteurs industriels de matériel, 28, 32, 36, 40

Conception, 11

Conception d’une interface, 211

Conception de gabarit de combiné, 120

Concevoir pour la diversité, 19

Conditions requises pour analyse, 11

Connecteurs, 84

Conseils pour la conception, 43

Console (c.f travail sur cas individuels), 78

Contraste de I'écran (c.f affichage), 90, 150, 153

Contrdles (c.f matériel d’entrée), 55, 161, 195

Contrdles continus (c.f contréles analogiques), 55

Cordons (c.f cables), 60

Cotes anthropométriques, 124

Cotes de poignée, 124

Couleur de I'écran (c.f affichage), 90, 114, 150, 153

Couleur de la surface (c.f couleur), 79

Couleur des boitiers, 79

Colt de la maintenance, 7

Crochet commutateur (décroché - raccroché), 127

Dégagement des doigts (c.f combinés, touches), 119, 122, 124
Derniére recommandation, 217

Derniers Conssils, 217

Des équipements (cébles, boitiers, connecteurs, sécurité), 60, 78, 84
Dialogues de manipulation orientés objet, 112

Dialogues par menu, 142

Dialogues par touches de commande, 88

Différences de langages (c.f variantes nationales), 149
Dimensions d’écran (c.f affichage), 179

Dimensions de I'écran (c.f affichage), 80

Dimensions des mains, 124

Diodes électroluminescentes, 80, 153
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Directives a l'utilisateur, 209

Directives de style (c.f normalisation), 189

Directives européennes (c.f dommages causés par des taches répétitives,
écrans cathodiques), 90, 163, 177

Dispositifs, 161

Disposition de I'écran (c.f formatage de I'écran), 179

Documents (c.f manuel), 117

Doigt/main, Manettes, 130

Dommages causés par efforts répétififs, 49, 51, 90, 163, 177

ECMA, normes européenes, 221, 241
Ecrans (c.f matériel de sortie, affichage), 57, 155, 198, 215
Ecrans a matrice active (c.f écrans cathodiques,
écrans non-cathodiques), 90, 114, 150
Ecrans au plasma, 150
Ecrans cathodiques, 90, 241
Ecrans fluorescents sous vide (¢.f écrans non cathodiques), 80
Ecrans imprimés, 165
Ecrans non-cathodiques, 150, 241
Ecrans plats (c.f écrans non cathodiques), 150
Ecrans tactiles, 198, 205
Efficacité (c.f possibilité d’utilisation), 207
Entrée en vigueur (c.f possibilité d'utilisation), 207
Entrées non tactiles, 152
Erreur humaine, 8
Erreurs (c.f erreur de gestion), 101
Essai des possibilités d'utilisation, 103
Essais de produits (c.f évaluation), 103, 207
Essais de prototypes (c.f évaluation), 103, 207
Essais de qualité, 103, 207
Essais par les utilisateurs (c.f évaluation), 103, 207
Essayer et évaluer, 11
Etablissement d’'une communication (c.f traitement d’un appel), 62
Etats-Unis, Normes nationales des, 226
Etiquettes, 137
ETSI, normes européenes, 221, 242
Evaluation, 103
Exécution opérationnelle, 7
Exigence des taches, 21
Exigences des utilisateurs, 15

Fagonnage, 157

Facteurs Humains, Role des, 9

Facteurs Humains, La contribution des, 11

Fiches (c.f connecteurs), 84

Fils (c.f cables), 60

Finition de surface, 194

Finition des boitiers, 194

Fonctionnement accidentel (c.f gestion des erreurs), 101
Fonctionnement par combiné/mains-libres (c.f crochet commutateur), 127
Formatage d’écran, 179

Formation (c.f guide de l'utilisateur), 209

Frais de formation, 7

Frais de propriété, 7

G.B., Normes nationales du, 225
Gant transmetteur de données, 95
Gestion des erreurs, 101
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Clissiéres, 55, 139

Glissiéres linéaires, 139

GUI (c.f dialogues de manipulation d'objets), 112, 242
Guidages, 209

Guide d'initiation (c.f conseils aux utilisateurs), 126, 209
Guides de Usager, 117

Handicap et capacités, 18

HCI (interface homme-machine), 211, 242
Homogénéité, cohérence, 86

Hygiéne et sécurité, 117

Icénes (c.f symboles), 196

Identification, Procédure Générique de (c.f traitement d'appel), 70

Impact de l'analyse des taches, 23

Index allemand, 264

Index anglais, 245

Index espagnol, 279

Index frangais, 257

Index International, 245

Index italien, 271

Indicateurs lumineux (c.f signaux optiques), 153

Indications (c.f rétroaction, messages, affichages), 107, 181, 215

Ingénieurs en matériel/en logiciel, 28, 32, 36, 40

Insuffisance des possibilités d'utilisation, 5

Intérét général, 4

Interface de services d’affichage analogique (ADSI), 159, 192

interface Homme-machine, 211

Interface logiciel/usager, 43

Interface Usager-Systéme, 211

Interface WIMP, 112, 243

Interfaces articulées autour des téléphones, 159

Interfaces gestuelles (c.f stylets, ordinateurs & stylo), 190, 205

Interfaces graphiques avec l'usager (c.f dialogues de manipulation
~ dobjets), 112

Interrupteur a bascule, 170, 204

Introduction, 3

Introduction, Lignes directrices de conception, 43

Introduction, Questions de conception, 26

Introduction, Utilisateurs et taches, 15

1SO, Normes, 219, 242

ISO/CEI, Normes communes, 220, 242

ITU-T, Avis 1993, 219, 242

ITU-T, Projet d’avis, 1994, 219, 242

Lampes (c.f signaux optiques), 153

Lampes sur panneaux (c.f signaux optiques), 153

Langage Homme-machine, 211

LCD (c.t écrans & matrice de caractéres, écrans non cathodiques), 80, 150, 242
Le déroulement de la conception, 10

Lecteurs de cartes, 76

Lecteurs de code a barres, 59

LED (c.f écrans & matrice de caractéres, écrans non cathodiques), 80, 153, 242
Légendes (c.f étiquettes), 137

Les facteurs humains, Pourquoi?, 5

Les facteurs humains et la conception d’un produit, 10

Les marchés, 15

Lignes directrices derniéres, 217

Lisibilité (c.f formatage d’écran, messages d’écran), 90, 179, 181
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Liste de contréle (aide-mémoire) du chef de projet, 13
Livres et articles déja publiés, 227

Logement (c.f boitier), 78

Logique de manipulation, 199

Lumiéres (c.f signaux optiques), 153

Main, Manettes, 130

Maintenance, 140

Manettes, Doigt/Main, 130

Manuels, 117

Marcheur musical (c.f affichages acoustiques, musique), 44, 148
Marqueurs tactiles, 198

Matériel d’entrée, 43, 128

Matériel périphérique de sortie, 43, 155
Menus (c.f menus, dialogues), 142

Menus acoustiques, 58

Menus visuels, 142

Messages, 184

Messages enregistrés, 184

Messages sur écran, 181

Messages téléphoniques, 184
Microphones, 144

Mise fin & une communication, 62

MMI (Interface Homme-Machinse), 211, 242
MML (Langage Homme-Machine), 211, 242
Modems (c.f transmission de données), 96
Modification, Procédure générique de, 71
Modifications des caractéristiques avec lage, 17
Modularité, 78

Molettes, 202

Molettes commandées au poucs, 202
Molettes commandées au pouce/doigt, 202
Mots de passe, 182

Mouvement des yeux/de la téte, 105
Musique, 148

Nettoyage (c.f maintenance), 140

Niveau d'implication des facteurs humains, 11

Normalisation, 189

Normes européenes, lignes directrices et documents de travail, 221
Normes nationales, lignes directrices et documents de travail, 225
Normes internationales, conseils et rapports de travail, 218
Numeéros de téléphone (c.f adresses), 48

Numérotation, 98

Numérotation mnémonique, 199

Ouverture de session, 182

Paiement, Procédure générique de, 69

Pavés numériques (c.f claviers, claviers téléphoniques), 132, 199
Performances, 7

Performances de lutilisateur (c.f possibilités d’utilisation), 207
Personnes & besoins patrticuliers, 16, 128, 155, 243

Petits afficheurs, 80

Photostyles, 138

Pictogrammes (c.f symboles), 196

Pivot, Inclinaison (c.f possibilité de réglage), 49

Populations d'utilisateurs - caractéristiques, 15

Portabilité, 163
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Portée, 1

Possibilités d'utilisation, 207

Préférences, 9

Préférences de I'utilisateur (c.f possibilités d'utilisation), 207

Principes de conception de l'interface avec 'utilisateur, 211

Prises (c.f connecteurs), 84

Prix, 6

Prix, performances et préférences, 6

Prix d’achat, 6

Procédure générique d'établissement de communication, 66

Procédure générique d'identification, 70

Procédure générique de communication d’arrivée, 67

Procédure générique de communication en cours d'établissement, 72

Procédure générique de mise fin & une communication, 73

Procédure générique de modification, 71

Procédure générique de paiement, 69

Procédures, 62, 192

Produit en vue, 4

Protocoles a stimuli (c.f style du langage de commande,
services complémentaires), 82, 159, 192

Qualification, 11
Question spécifique, 4

Réaction, rétro-action, 107

Réalisateurs d'interfaces, 29, 33, 37, 42

Récepteur (c.f combing), 119

Récepteur téléphonique (c.f combiné), 119
Reconnaissance de la parole, 186

Références, 218

Régles générales, Procédure d'usager, 62

Répartition des caractéristiques, 16

Réponse du systéme (c.f temps de réponse), 168
Responsabilité de la conception, 12

Responsable commercial/de conception, 27, 31, 35, 39
Responsable de I'assurance qualité, 30, 34, 37, 42
Résultats de la conception, 26

Role des facteurs humains, 9

RS! (c.f dommages causés par des efforts répétififs), 49, 51, 90, 163, 177, 243

Satisfaction (c.f possibilité d'utilisation), 207
Scandinavie, Normes nationales, 225

Sécurité, 177, 182,

Sémantique des produits, 78

Services complémentaires, 192

Services support (c.t communication et transmission), 83
Signaux acoustiques, 44

Signaux optiques, 153

Sonneries (c.f signaux acoustiques), 44

Sons, 57

Sortie vocale, 184

Souplesse, 108

Souris, 145

Souris commandée par pédale, 109

Stéréotypes d'utilisateurs, 55, 195, 202

Style d'interface avec ['utilisateur (c.f styles de dialogues), 99
Style de dialogue, 99

Style du langage de commande, 82

Stylets, ordinateur a stylo, 190
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Support de combiné, 122

Support de conception, 11

Support de sous-ensemble (c.f support de combiné), 122
Symboles, 196

Synthése vocale, 184

Systémes a fenétres (c.f dialogues de manipulation d'objets), 112

Table des matiéres, i

Tablette graphique, 115

Tablettes tactiles, 115

Télécopie, dédiés, privée, 31

Télécopieurs (Fax), 106

Téléphones, dédiés, privés, 27

Téléphonie (c.f transmission de la parole), 216

Téléservices (c.f communication et transmission), 83

Temporisation, 168

Temps de réponse, 168

Terminaux a écran de visualisation (c.f écrans cathodiques et
non cathodiques), 90, 150, 243

Terminaux de télécopie, 106

Terminaux multimédia, 146

Terminaux multimédia intégrés - dédiés, privés, 39

Texture (c.f finition de surface), 194

Tonalités (c.f signaux acoustiques), 44

Touches, 134

Touches avec fiéches (c.f touches de commandes de curseurs), 93

Touches de commande du curseur, 93

Touches de fonctions, 110

Touches programmables (c.f dialogues par touches de commande,
touches de fonctions), 88, 110

Traitement d’appel, 62

Traitement manuel, 163

Traitements graphiques sur écrans, 112

Transmission de données, 96

Transmission de la parole, 216

USI (Interface Usager-Systéme), 211, 243
Utilisateurs et Taches, 15

Utilisation du terminal : ol et quand 7, 22
Utilité (c.f possibilité d'utilisation}, 207

Vandalisme, 60

Variantes nationales, 149

Verrous (c.f commutateurs commandés par touches, sécurité), 133, 182
VFD (Ecrans fluorescents sous vide), 80, 243

Visiophones, 213

Visiophones - dédiés, privés, 35

Voix {c.f transmission de la parole, téléphones), 216

Zones tactiles (c.f écrans tactiles), 205
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8.3 Deutscher Index

Abgehende Anrufe, 62

Adressen, 48

ADSI (Services-Schnittstelle, Analoganzeige), 159, 192, 241
Akustische “Symbole” (“Earcons”), 44, 148
Akustische Signale, 44

Allgemeine Regeln fiir Benutzerprozeduren, 62
Alphabetische Anordnung, 51, 199
Alphabetische Tastatur, 51
Altersabhangige Veranderung der relevanten Merkmale, 17
Analoge Bedienelemente, 55
Anforderungsanalyse, 11

Anleitung, 126, 209

AnpaBbarkeit, 49

Anthropometrische MafBe, 124
Antwortzeiten, 168

Anwendung der Richtlinien, 3

Anzeige, Farbe, 90, 114, 150, 153
Anzeige, GrofBe, 80

Anzeige, Helligkeit, 90, 150, 153

Anzeige, Kontrast, 90, 150, 153

Anzeige, Layout, 179

Anzeigeteld, kleines, 80

Anzeigegerate, 57, 155, 198, 215
Arbeitszufriedenheit, 207

Art der Benutzerschnittstelle, 99

Aufgaben spezifische Anforderungen, 21
Aufgabenanalyse, 21

Aufgabenanalyse, Rolle der, 23
Aufgezeichnele Nachrichten, 184
Augen/Kopf-Bewegung, 105
Ausgabehardware, 43, 155

AZERTY Tastatur, 51, 241

Bar-Code-Leser, 59

Batterien, 140

Bedienelemente, 55, 161, 195

Bedienung, Handhabung, 163

Befehlssprache, Typ, 82

Befehlsworte, Befehlszeichenkette, Kommandos, 82
Beitrag zur Produktentwicklung Human Factors, 11
Benutzbarkeit, 207

Benutzbarkeitsdefizit, 5

Benutzer mit besonderen Anforderungen, 16, 128, 155
Benutzer und Aufgaben, 15
Benutzer/System-Schnittstelle, 211
Benutzeranforderungen, 15

Benutzeranleitung, 117

Benutzerdokumentation, 117

Benutzerfahigkeiten und-behinderungen, 18
Benutzerfithrung, 209

Benutzergruppen und Charakteristika, 15
Benutzerleistung, Bedienungsqualitat, 207
Benutzermerkmale, 16

Benutzerpréferenzen, 207

Benutzerprozedur, 62, 192
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Benutzerprozedur fiir abgehende Anrufe, 66
Benutzerprozedur fiir ankommende Anrufe, 67
Benutzerprozedur fiir Dienstsignale, 72
Benutzerprozedur zum Beenden einer Verbindung, 73
Benutzerprozedur zum Bezahlen eines Anrufs, 69
Benutzerprozedur zum Wechseln der Verbindung, 71
Benutzerprozedur zur ldentifikation, 70
Benutzerschnittstellen, Gestaltungsprinzipien fir, 211
Benutzerstereotypen, 55, 195, 202
Beriihrungssensitive Anzeigen, 205
Berihrungssensitives Panel, 205
Berilihrungssensitives Zeichentablett, 115
Beschriftung, 137

Betriebskosten, 7

Bewertung, 103

Bezahlung, aligemein, 69

Bildschirmformatierung, 179

Bildschirmgrafiken, 112

BildschirmgréBe, 179

Bildschirmmeldung, 181

Bildtelefon, 213

Bildtelefon, festes und privates, 35

Blinken (sishe optische Signale), 153

Blinkrhythmen, Blinkdauer, 153
Buchstabenanzeigen, 80

CCITT Empfehlungen, 218, 241

CEN, Européische Normen, 221, 241
CENELEC, Europaische Normen, 221, 241
CEPT, Européische Normen, 221, 241
Checkliste flir den Gestalter, 13

Checkliste tlr Schnittstellengestalter, 13
Chipkarte, 76

Chipkarte zur Identifizierung, 76
Code-Schemata, 82, 159, 192

Codec, 213, 241

CRT-Anzeige (Cathode-Ray-Tube = Kathodenstrahlrdhre), 90, 241
Cursorsteuerung, 161

Cursortasten, 93

Datenhandschuh, 95
Datenlbertragung, 96

Deutscher Index, 264
Deutschland, Landesnormen, 225
Dialogart, 99

Die “Benutzerfreundlichkeits-Llicke”, 217
Die allerletzte Emptehlung, 5

Die allerletzte Richtlinie, 217
Displayausdruck, 165

Drehregler, 173

Drehschalter, 175

Drehung und Neigung, 49
Drucktasten, 166

ECMA, Europaische Normen, 221, 241
Effektivitat, 207

Effizienz, 207

EG, Europaische Normen, 224, 241
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Einbindung der Human Factors in den EntwicklungsprozeB, 11
Eingabe-Hardware, 43, 128

Eingabe-Logik, 199

Eingabeanforderung, 209

Einleitung, 3

Einleitung, Gestaltungsrichtlinien, 43

Einleitung, Gestaltungsbereiche, Themen, 26

Einleitung, Benutzer und Aufgaben, 15
Elektrolumineszenz-Display, 150

Englischer Index, 245

Entwickler von Software/Benutzer-Schnittstellen, 29, 33, 37, 42
Entwicklungsprozef3, 10

Erprobung durch Benutzer, Feldversuche, 103, 207

ETSI, Européische Normen, 221, 241

Europaische Normen, Richtlinien und Arbeitspapiere, 221
Europaische Richtlinien, 90, 163, 177

Faksimile Gerat, 106

Fax Endgerate, 106

Fehler, 101,

Fehlermanagement, 101
Fenster-Systeme, 112
Finger-Joysticks, 130

Fingerfreiheit, Greifraum, 119, 122, 124
Flachbildschirme, 150, 241
Flachdisplays, 150

Flexibilitat, 108
Flussigkristallanzeige, 80
Franzosischer Index, 257
Freisprechen, 127

Funktionstasten, 110
Funktionstastenorientierter Dialog, 88
Fir den Leser, 4

FuBmaus, 109

Gabelumschalter, 127

GB, Landesnormen, 225

Gehause, 43, 78

Gehausefarbe, 79
Gehéuseoberflache, 194
Gesprachsabwicklung, 62
Gesprachsbeendigung, 62

Gestalter, 27, 31, 35, 39

Gestaltung, 11

Gestaltung nach Variabilitat, 19
Gestaltungsbereiche, Themen, 26
Gestaltungsrichtlinien, 43, 189
Gestaltungsverantwortung, 12
Gestikschnittstelle, 190, 205
Gesundheit und Sicherheit, 117
Gesundheitsschaden durch Verspannungen bei der
Bildschirmarbeit, 49, 51, 90, 163, 177
Graphik-Displays, 114
Graphiktableau, 115

Graphische Benutzerschnittstelle, 112
GriffmaR, 124

GUI (Graphical User Interface = Graphische Benutzerschnittstelle), 112, 242
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Hand Joystick, 130

Handabmessungen, 124

Handbicher, 117

Hardware/Software-Entwickler, 28, 32, 36, 40
HCI (Human Computer Interface = Mensch/Computer-Schnittstelle), 211, 242
Hilfe, 126

Hilfsmittel, 207

Hinweise, Dialogausgaben, 107, 181, 215

Hérer, 119

Hérerauflage, 122

Haorergestaltung Schablone, 120

Harerkabel, 60

Human Factors, die Rolle von, 9

Human Factors, der Beitrag von, 11

Human Factors, Warum, 5§

Human Factors im ProduktgestaltungsprozeB, 10

lcons, Symbole, 196

Identifikation, Benutzerprozedur zur, 70

IEC, Normen, 219, 242

Industrielle Hardwareentwickler, 28, 32, 36, 40
Inhaltsverzeichnis, i

Instandhaltung, 140

Instandhaltungskosten, 7

Integrierte Multimediaterminals, festes und privates, 39
Internationale Normen, Richtlinien und Arbeitspapiere, 218
Internationaler Index, 245

IS0, Normen, 219, 242

ISO/IEC gemeinsame Normen, 220, 242

Italienischer Index, 271

ITU-T Empfehlungen (1993), 219, 242

ITU-T Entwiirfe (1994), 219, 242

Joystick fur Finger/Hand, 130

Kabel, 60

Kabel, Dréhte, 60
Kameras, 74

Kartenleser, 76
Kaufpreis, 6

Kippschalter, 170, 204
Klange, Téne, 57

Knépfe, 55, 173, 175
Kommunikation und Ubertragung, 43, 83
Kompakt-Telefon, 127
Konsistenz, 86

Konsole, 78
Kontinuierliche Regler, 55
Kontrollampen, 153
Kreditkarten, 76

Lampen, 153

LCDs (Liquid Cristal Displays = Flussigkristallanzeigen), 80, 150, 242
LEDs (Light Emitting Diodes = Leuchtdioden), 80, 153, 242

Legende, 137

Leistung, 7

Lernbarkeit, 207

Lesbarkeit, 90, 179, 181
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Leseempfehlung bei aligemeinem Interesse, 4
Leseempfehlung fiir ein bestimmtes Produkt, 4
Leseempfehlung flir eine bestimmte Frage, 4
Leuchtanzeigen, 153

Leuchtdioden, 80, 153

Lichtstifte, 138

Literaturangaben, 218

Log-on, Einbuchen, 182

Marketing/Entwicklung, 27, 31, 35, 39

Matrix-Displays, Grafik-Anzeige, 90, 114, 150

Maus, 145

Memotechnik beim Wahlen, 199

Mensch/Computer-Schnittstelle, 211

Mensch/Maschine-Dialog (Sprache), 211
Mensch/Maschine-Schnittstelle, 211

Menschlicher Fehler, 8

Mentiorientierter Dialog, 142

Meniis, 142

Merkmale einer bestimmten Benutzergruppe, 19

Mikrofon, 144

Mitteilungen, Hinweise, 184

MMI (Man Machine Interface = Mensch/Maschine-Schnittstells), 211, 242
MML (Man Machine Language = Mensch/Maschine-Dialog), 211, 242
Modems, 96

Modularitat, 78

Mukimedia-Terminals, 146

Musik, 148

Nationale Normen, Richtlinien und Arbeitspapiere, 225
Nationale Unterschiede, 149

Nicht-taktile Eingaben, 152

Normung, Standardisierung, 189

Nitzlichkeit, 207

Oberflachenbeschaffenheit, 194
Oberfléachenfarbe, 79
Objektmanipulierende Dialoge, 112
Operationale Leistung, 7

Optische Signale, 153

Papierbehandlung, 157

Papierlauf, 157

Passwort, 182

Pfeiltasten, 93

Piktogramme, 196

Plasma-Displays, 150

Portabilitat, 163

Préferenz, 9

Praktische Handhabung, 60, 78, 84

Preis, 6

Preis/Leistungs-Verhaltnis, 6

Prinzipien fiir die Gestaltung von Benutzerschnittstellen, 211

Produkttest, 103, 207

Programmierbare Tasten, 88, 110

Prototypentest, 103, 207

PSN (People with special needs = Benutzer mit besonderen
Anforderungen), 16, 128, 155, 243
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Qualifikation, 11
Qualitdtsmanager, 30, 34, 37, 42
Qualitatsprafung, 103, 207
QWERTY-Tastatur, 51, 243
QWERTZ-Tastatur, 51, 243

Réndelrader, 202

Reinigung, 140

Rolle der Aufgabenanalyse, 23

Rolle der Human Factors, 9

Rollkugel, 171

RSI (Repetitive Strain Injuries = Gesundheitsschaden durch
Verspannungen bei der Bildschirmarbeit), 49, 51, 90, 163, 177, 243

Rickgéangig machen, Undo, 101

Riickmeldung, 107

Rufsignale, Klingelzeichen, 44

Rufunterdriickung, Anrufschutz, 133

Schalter, 195

Schieber, 55, 139

Schieberegler, 139
Schiebeschalter, 183

Schlésser, Sperren, 133, 182
Schlisselschalter, 133
SchluBempfehlung, 217

Schnire, Kabel, 60

Schulung, 209

Schulungskosten, 7

“Semantische” Produkteigenschaften, 78
Services-Schnittstelle, Analoganzeige, 159, 192
Sicherheit, 177

Sicherheit, Schulz, 182
Skandinavien, Landesnormen, 225
Software/Benutzer-Schnittstelle, 43
Spanischer Index, 279
Sprach-Meniis, 58
Sprachausgabe, 184
Sprachausgaben, 57

Sprache, Stimme, 216
Spracherkennung, 186
Sprachmiitteilungen, 184
Sprachibertragung, 216
Sprachunterschiede, 149
Steckdose, 84

Stecker, Anschllsse, 84

Stecker, 84

Stift-Computer, 190
Stimulus-Protokolle, 82, 159, 192
Symbole, 196

Synthetische Sprache, 184
Systemreaktion (siehe Reaktionszeiten), 168

Taktile Ausgabegeréte, 198
Taktile Markierung, 198
Tastaturen, 132

Tasten, 134, 166
Tastenfeld, 132, 199
Teledienste, 83
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Telefax, festes und privates, 31
Telefon, festes und privates, 27
Telefonbasierte Computerschnittstelle, 159
Telsfonhérer, 119

Telefonie, Fernsprechtechnik, 216
Telefonkarten, 76
Telefonnummern, 48
Telefontastatur, 199

Test und Bewertung, 11

Testen der Benutzbarkeit, 103
Tone (siehe akustische Signale), 44
Track-Ball, Rollkugel, 171
Tragbarkeit, 163

Ubertragungsdienste, 83

Umfang, 1

Unterstlitzung bei der Gestaltung, 11

USA, Landesnormen, 226

USI (User/System-Interface = Bildschirmeinheit), 211, 243

Vakuum Fluorescent Display, 80
Vandalismus, 60

VDU (Visual Display Unit = Anzeigeeinheit), 90, 150, 243
Verbindungsaufbau, 62

Verbindungskabel, 60

Veréftentlichungen, 227

Versehentliche Fehlbedienung, 101
Verteilung von Benutzermerkmalen, 16
VFD (Vakuum Fluorescent Display), 80, 243
Visuelle Anzeigeeinheit, 90, 150

Visuelle Anzeigen, 215

Visuelle Mendis, Bildschirmmenls, 142
Vorbehalt, 26

Wabhlen, 98

Wahlscheibe, 199

Wann und wo wird ein Endgerat benutzt?, 22
Warntone, 44

Warum Human Factors?, 5

Was ist der Markt?, 15

Wechseln der Verbindung, Benutzerprozedur fir, 71
Wie benutzt man ein ISDN Endgerat?, 22, 242
WIMP (Windows, Icons, Menus, Pointers), 112, 243

Zeigeinstrumente, 161

Zeilendisplay, 80

Zeitausscheidung, 168

Zusammenfassende Empfehlung, 217
Zusétzliche Dienste, Leistungsmerkmale, 192
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8.4 Indice Italiano

Addestramento (vedi Guida all’utente), 209

ADSI, 159, 192, 241

Aiuto, 126

Ambito, 1

Analizzare i compiti degli utenti, 21

Analizzare i requisiti, 11

Annulla (vedi Gestione degli errori), 101
Apparecchiatura di facsimile, 106

Apprendibilita, 207

Aspetti di progettazione, 26

Attivazione accidentale (vedi Gestione del'errore), 101
Attributi di un dato sottoinsieme della popolazione, 19

Batterie (vedi Manutenzione), 140
Bibliografia, 218

Cambio, Procedura generica di, 71

Caratteristiche dell’'utente, 16

Carte di credito (vedi Lettori di schede), 76

Cartelli, 165

Categorie di utenti e loro caratteristiche, 15

Cavi, 60

Cavi del microtelefono (vedi Cavi), 60

Cavi di collegamento (vedi Cavi), 60

CEE, Standard europei, 224, 241

CEN, Standard europsi, 221, 241

CENELEC, Standard europei, 221, 241

CEPT, Standard europei, 221, 241

Chiamata in uscita, 62

Chiavi elettroniche (vedi Interruttori a chiave numerica, Sicurezza), 133, 182

Codificatore/decodificatore (vedi Trasmissione dell'immagine,
Videotelefoni), 213, 241

Coerenza, 86

Colore del contenitore, 79

Colore del display (vedi Display), 90, 114, 150, 153

Colore della superficie (vedi Colore del contenitore), 79

Come si usera il terminale ISDN?, 22, 242

Come usare queste linee-guida, 3

Compiti, 21

Comunicazione e trasmissione, 83

Conclusione di una chiamata (vedi Gestione della chiamata), 62

Connsttori, 84

Consolle (vedi Contenitore), 78

Contenitore, 43, 78

Contrasto del display (vedi Display), 90, 150, 153

Controlli (vedi Hardware di input), 55, 161, 195

Controlli analogici, 55

Controlli continui (vedi Controlli analogici), 55

Controlli del cursore (vedi Dispositivi di puntamento), 161

Controlli rotanti, 173

Cordoni (vedi Cavi), 60

Corsi (vedi Guida all’'utents), 126, 209

Cos’é il mercato?, 15

Costi di addestramento, 7

Costi di manutenzione, 7
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Costo di mantenimento, 7

Da evitare, Aspetti di progettazione, 26

Danno da sollecitazione ripetuta, 49, 51, 90, 163, 177

Data Glove, 95

Dialoghi a manipolazione di oggetti, 112

Dialoghi a menu, 142

Didascalie, 137

Differenze di lingua (vedi Differenze nazionali), 149

Dimensione di impugnatura, 124

Dimensioni antropometriche, 124

Dimensioni del display (vedi Display), 80

Dimensioni delle mani, 124

Dimensioni dello schermo (vedi Display), 179

Diodi emettitori di luce, 80, 153

Direttive europee (vedi Danno da sollecitazione ripetuta, Schermi a
raggi catodici), 90, 163, 177

Disabili @ normodotati, 18

Disabilitazione della chiamata (vedi Sicurezza), 133

Disco combinatore (vedi Tastiera telefonica), 199

Display, 215

Display (vedi Hardware di output, Display), 57, 155, 198, 215

Display a cristalli liquidi, 80

Display a matrice a punti (vedi Display a raggi catodici, Display non a
raggi catodici), 90, 114, 150

Display a matrice di caratteri, 80

Display a plasma, 150

Display a righe (vedi Display a matrice di caratteri), 80

Display a tubo fluorescente (vedi Display a matrice di caratteri), 80

Display elettroluminescenti, 150

Display arafici, 114

Display non a raggi catodici, 150, 241

Display Piatti (vedi Schermi non a raggi catodici), 150

Display tattili, 198

Dispositivi di puntamento, 161

Disposizioni alfabetiche (vedi Tastiere alfanumeriche), 51, 199

Distribuzione delle caratteristiche, 16

Divario di usabilita, il, 5

Documentazione d'utente (vedi Manuale), 117

Dove e quando verra usato il terminale?, 22

ECMA, Standard europei, 221, 241

Effettuazione di una chiamata (vedi Gestione della chiamata), 62
Efficacia (vedi Usabilita), 207

Efficienza (vedi Usabilita), 207

Errore umano, 8

Errori (vedi Gestione degli errori), 101

Etichatte, 137

ETSI, Standard europei, 221, 242

Facsimile, fisso, privato, 31

Fattori Umani, Ruolo dei, 9

Fattori Umani, Il contributo dei, 11

Fattori Umani, Perchg?, 5

Fattori Umani nel processo di progettazione del prodotto, 10
Feedback, Retroazione, 107

Fili (vedi Cavi), 60

Finger wheels (vedi Thumb wheels, Ghiere), 202
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Finitura del contenitore, 194

Finitura superficiale, 194

Flessibilita, 108

Forcella, 122

Forcella per il microtelefono, 122

Formattazione dello schermo, 179

Frecce (vedi Tasti cursore), 93

Frequenze di lampeggio, 153

Funzionamento con microtelefono/viva-voce (vedi Gancio), 127

Gancio, 127

Germania, Standard nazionali, 225

Gestione degli errori, 101

Gestione della carta, 157

Gestione della chiamata, 62

Gestione manuale, 163

Grafica video, 112

GUI (vedi Dialoghi per la manipolazione di oggeti), 112, 242
Guida all'utente, 209

Guide dell'utente, 117

Hardware di input, 43, 128
Hardware di output, 43, 155
HCI (Interfaccia uomo-macchina), 211, 242

Icone (vedi Simboli), 196

lcone uditive (vedi Display acustici, Musica), 44, 148

Identificazione, Procedura generica d', 70

IEC, Standard, 219, 242

[l contributo dei fattori umani, 11

Il divario di usabilita, 5

Il processo di progettazione, 10

Il ruolo dei fattori umani, 9

Indicatori luminosi (vedi Segnalazioni visive), 153

Indicazione dei passi da fare, 209

Indice, i

Indice francese, 257

Indice inglese, 245

Indice Internazionals, 245

Indice italiano, 271

Indice spagnolo, 279

Indice tedesco, 264

Indirizzi, 48

Ingegneri dell’Hardware/Software, 28, 32, 36, 40

Input di tipo non tattile, 152

Interazioni mediante tasti di controllo, 88

Interfacce gestuali (vedi Penna elettronica, Calcolatore a penna
elettronica), 190, 205

Interfacce telefoniche, 159

Interfaccia ai Servizi con Display Analogico, 159, 192

Interfaccia d'utente software, 43

Interfaccia grafica d’utente (vedi Dialoghi per la manipolazione di oggetti), 112

Interfaccia uomo-macchina, 211

Interfaccia utente-sistema, 211

interruttori, 195

Interruttori a 2 posizioni, 204

Interruttori a slitta, 183

Interruttori azionati con tasti, 133
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Interruttori basculanti, 170

Interruttori rotanti, 175

Introduzione, 3

Introduzione, Linee-Guida alla Progettazione, 43
Introduzione, Aspetti di Progettazione , 26
Introduzione, Utenti e Compiti, 15

Involucro (vedi Contenitore), 78

ISO, Standard, 219, 242

ISO/EC, Standard congiunti, 220, 242

ITU-T, Raccomandazioni 1993, 219, 242

ITU-T, Nuove Raccomandazioni proposte nel 1994, 219, 242

Joysticks, azionati dal dito, 130
Joysticks, azionati dalla mano, 130
Joysticks, Dita/mano, 130

L'impatto della Task Analysis, 23

La Linea-Guida Finale, 217

La lista di controllo del responsabile di progettazione, 13

La raccomandazione finale, 217

Layout del display (vedi Formattazione dello schermo), 179

LCD (vedi Display a matrice di caratteri, Schermi non a raggi
catodici), 80, 150, 242

LED (vedi Display a matrice di caratteri, Segnalazioni visive), 80, 153, 242

Leggibilita (vedi Formattazione dello schermo, Messaggi sullo
schermo), 90, 179, 181

Lettori di codice a barre, 59

Lettori di schede, 76

Libri e articoli pubblicati, 227

Linee-guida alla progettazione, 43

Linguaggio uomo-macchina, 211

Lista di controllo per il responsabile della progettazions, 13

Livelli di coinvolgimento dei fattori umani, 11

Log-on, 182

Logica di battitura, 199

Luci (vedi Segnalazioni visive), 153

Luminosita del display (vedi Display), 90, 150, 153

Manopole (vedi Controlli analogici, Controlli rotanti, Interruttori
rotanti), 55, 173, 175

Manuali, 117

Manutenzione, 140

Marcatori tattili, 198

Menu (vedi Menu vocali, Dialoghi a menu), 142

Menu visivi (vedi Dialoghi a menu), 142

Menu vocali, 58

Messaggi, 184

Messaggi su schermo, 181

Messaggi vocali, 184

Messagi registrati, 184

Microfono, 144

Microtelefono, 119

Microtelefono con tastiera incorporata (vedi Gancio), 127

MMI (Interfaccia Uomo-Macchina), 211, 242

MML (Linguaggio Uomo-Macchina), 211, 242

Modello per la progettazione del microtelefono (vedi Microtelefono), 120

Modem (vedi Trasmissione dati), 96

Modifiche con I'eta delle caratteristiche relative, 17
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Modularita, 76

Mouse, 145

Mouse a pedale, 109

Movimento oculare/della testa, 105
Musica, 148

Numeri telefonici (vedi Indirizzi), 48
Output vocale, 184

Pagamento, Procedura generica di, 69

Pannelli tattili, 205

Parola d'ordine, 182

Penna elettronica, Calcolatori a penna elettronica, 190

Penne ottiche, 138

Per tutti i lettori, 4

Perché i fattori umani?, 5

Percorso della carta (vedi Gestione della carta), 157

Persone con esigenze particolari (vedi Utenti e Compiti), 16, 128, 155

Picooli display (vedi Display a matrice di caratteri, Display non a raggi
catodici), 80

Pittogrammi (vedi Simboli), 196

Pratica nell'utilizzo delle apparecchiature (vedi Cavi, Contenitori,
Connettori, Sicurezza), 60, 78, 84

Preferenza, 9

Preferenza dell'utente (vedi Usabilita), 207

Prese (vedi Connettori), 84

Presentazioni in forma uditiva (vedi Segnali acustici, Musica,
Menu vocali, Output vocale), 57

Prestazione, 7

Prestazione d’utente, 207

Prestazione funzionale, 7

Prezzo, 6

Prezzo, Prestazione, e Preferenza, 6

Prezzo di acquisto, 6

Principi di progettazione d'interfacce d’utente, 211

Procedura generica d'identificazione, 70

Procedura generica di cambio, 71

Procedura generica di chiamata in arrivo, 67

Procedura generica di chiamata in corso, 72

Procedura generica di effettuazione della chiamata, 66

Procedura generica di pagamento, 69

Procedura generica di terminazione chiamata, 73

Procedure d’'utente (vedi Gestione della chiamata, Servizi
supplementari), 62, 192

Progettazione, 11

Progettazione d'interfacce, 211

Progettazione orientata alla variabilita, 19

Progettisti industriali/del’Hardware, 28, 32, 36, 40

Protocolli degli stimoli (vedi Dialogo mediante linguaggio di comando,
Servizi supplementari), 82, 159, 192

Prova del prodotto (vedi Valutazione), 103, 207

Prova del prototipo (vedi Valutazione), 103, 207

Prova di qualita, 103, 207

Prova di usabilita, 103

Prova e valutazione, 11

Prove soggettive (vedi Valutazione), 103, 207

PSN (People with Special Needs) Persone con esigenze
particolare, 16, 128, 155, 243
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Pulizia (vedi Manutenzione), 140
Pulsanti (vedi Tasti), 134, 166

Qualificazione, 11

R.U., Standard nazionali, 225

Raccomandazione finale, La, 217

Raccomandazioni del libro azzurro del CCITT, 1988, 218, 241
Regolabilita, 49

Regolatori a scorrimento, 55, 139

Regole generali, Procedure d'utente, 62

Requisiti dellutente, 15

Responsabile del marketing/progettazione, 27, 31, 35, 39
Responsabile del progettazione, 27, 31, 35, 39

Responsabile dell’assicurazione della qualita, 30, 34, 37, 42
Responsabilita di progettazione, 12

Ricevitore (vedi Microtelefono), 119

Ricevitore telefonico (vedi Microtelefono), 119

Riconoscimento vocale, 186

Risposta del sistema (vedi Tempi di risposta), 168

Roll Balls, 171

Rotazione orizzontale e inclinazione verticale (vedi Regolabilita), 49
RSI (vedi Danno da sollecitazione ripetuta), 49, 51, 90, 163, 177, 243

Salute e Sicurezza, 177

Scandinavia, Standard nazionali, 225

Schede intelligenti (vedi Lettori di schede), 76

Schede telefoniche (vedi Lettori di schede), 76

Schermi a raggi catodici, 90, 241

Scherni tattili, 205

Se avete in mente un prodotto, 4

Se avete un interesse generale, 4

Se avete una domanda specifica, 4

Segnalazioni (vedi Feedback, Messaggi, Display), 107, 181, 215

Segnalazioni visive, 153

Segnali acustici, 44

Selezionare, 98

Selezione mnemonica, 199

Semantica del prodotto, 78

Sequenze di comandi (vedi Stile di linguaggio di comando), 82

Servizi portanti (vedi Comunicazione e Trasmissione), 83

Servizi supplementari, 192

Sicurezza, 177, 182

Simboli, 196

Sistemi a finestra (vedi Dialoghi a manipolazione di oggetti), 112

Soddisfazione (vedi Usabilita), 207

Spazio fra le dita (vedi Dimensione delle mani, Microtelefoni, Forcelle,
Tasti), 119, 122, 124

Spie (vedi Segnalazioni visive), 163

Spie del pannello (vedi Segnhalazioni visive), 153

Spine (vedi Connettori), 84

Squilli (vedi Segnalazioni acustiche), 44

Standard europei, Linee guida e Documenti di lavoro, 221

Standard internazionali, Linee guida e Documenti di lavoro, 218

Standard nazionali, Linee guida e Documenti di Lavoro, 225

Standardizzazione, 189

Stereotipi d'utente, 55, 195, 202

Stile d'interfacce d'utente, 99
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Stile di dialogo, 99

Stile di linguaggio di comando, 82 :

Strutture dei codici di accesso (vedi Stile di linguaggio di comando,
Servizi supplementari), 82, 159, 192

Style Guides (vedi Standardizzazionse), 189

Suoni, 57

Supporto alla progettazione, 11

Sviluppatori di interfacce d'utente/software, 29, 33, 37, 42

Task Analysis, L’impatto della, 23

Tasti, 134, 166

Tasti del cursore, 93

Tasti funzione, 110

Tasti programmabili (vedi Dialoghi mediante tasti di controllo,
Tasti funzionali), 88, 110

Tastiera AZERTY (vedi Tastiere alfanumeriche), 51, 241
Tastiera QWERTY (vedi Tastiera alfanumerica), 51, 243
Tastiera QWERTZ (vedi Tastiera alfanumerica), 51, 243
Tastiere (vedi Tasti, Tastiere alfanumeriche, Tastiere telefoniche), 132
Tastiere alfanumeriche, 51

Tastiere telefoniche, 199

Tastierine (vedi Tastiere, Tastiere telefoniche), 132, 199
Tavoletta grafica, 114

Taxolette tattili, 115

Tele-servizi (vedi Comunicaione e trasmissione), 83
Telecamere, 74

Telefoni - fissi, privati, 27

Telefonia (vedi Trasmissione della voce), 216

Tempi di attesa, 168

Tempi di risposta, 168

Terminali di facsimile, 106

Terminali multimediali, 146

Terminali multimediali integrati - fissi, privati, 39
Tesserini di riconoscimento (vedi Lettori di scheda), 76
Thumb Wheels, 202

Thumb/Finger Wheels, 202

Toni acustici (vedi Segnali acustici), 44

Toni di avvertimento (vedi Segnali acustici), 44

Tracker Balls (vedi Roll Balls), 171

Trasmissione dati, 96

Trasmissione della voce, 216

Traspontabilita, 163

Trasporto, 163

USA, Standard nazionali, 226

Usabilita, 207

USI (User System Interface) Interfaccia utente-sistema, 211, 243
Utenti e compiti, 15

Utilita (vedi Usabilita), 207

Valutazione, 103
Vandalismo, 60
Variazioni nazionali, 149
VDUs (vedi Display a raggi catodici, Display non a raggi catodici), 90, 150, 243
Velocita di lampeggio, 153
VFDs (vedi Display a matrice di caratteri), 80, 243
Videodisplay (vedi Display a raggi catodici, Display non a raggi
catodici), 90, 150
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Videotelefoni, 213

Videotelefoni - fissi, privati, 35

Voce (vedi Trasmissione della voce, Telefoni), 216
Voce sintetica, 184

WIMP (vedi Dialoghi a manipolazione di oggetti), 112, 243
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Acabado de las superficies, 194

Acabado general del producto, 43, 78

ADSI (Interfaz di Pantallas Analégicas), 159, 192, 241
Advertencia (ver Aspectos de Disefio), 26
Ajustabilidad, 49

Ambito, 1

Analisis de los requerimientos, 11

Andlisis de tareas de usuarios, 21

Analysis de tareas, El impacto del, 23

Aprendizaje (ver usabilidad), 207

Articulos y libros publicados, 227

Atencion de llamadas, 62

Auricular, 119

Auricular con marcacion (ver tecla de colgado), 127
Auricular/Operacion Manos libres, 122

Ayuda, 126

Baterias (ver Mantenimiento), 140

Bordes cortantes, 49, 51, 90, 163, 177

Botones (ver controles analdgicos, controles rotativos y
conmutadores), 55, 173, 175

Botones (ver Teclas, Pulsadores), 134, 166

Brillo de la pantalla (ver Pantallas de TRC, Pantallas planas,
Sefales épticas), 90, 150, 153

Cables, 60

Cables de conexién (ver Cables), 60

Cables del auricular (ver Cables), 60

Cadenas de comandos (ver Estilo de Lenguajes de Comandos), 82

Céamara, 74

Cambio genérico, 70

Cambio Genérico (ver Atencion de llamadas), 71

Cambios en las caracteristicas segun la edad, 17

Caracteristicas de una poblacién seleccionada, 19

Caracteristicas del usuario, 16

Catélogo de referencia del director de disefio, 26

Catélogo del jefe de disefio, 13

CEE, Estandares europeas, 224, 241

CEl, Estandares, 219, 242

CEN, Estandares europeas, 221, 241

CENELEC, Estandares europeas, 221, 241

CEPT, Estandares europeas, 221, 241

Codec, Codificador/decodificador (ver Videoteléfonos), 213, 241

Color de la pantalla (ver Pantallas de TRC, Pantallas planas,
Senales dpticas), 90, 114, 150, 153

Color de superficie, 79

Colores predominantes, 79

Cémo se tiene que utilizar el terminal ISDN?, 22, 242

Cémo utilizar estas Gias?, 3

Composicién de la pantalla (ver Formato de pantalla), 179

Comunicacién y Transmisién, 43, 83

Conectores, 84

Consistencia, 86

Consola (ver Acabado), 78

Contrasefias, 182
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Contraste de la pantalla (ver Pantallas de TRC, Pantallas planas,
Sefiales épticas), 90, 150, 153

Control del Cursor (ver Dispositivos para sefalar), 161

Controles (ver Controles analégicos, Teclados, Entradas Hardware,
dispositivos para sefialar, interruptores), 55, 161, 195

Controles analégicos, 55

Controles continuos (ver Controles Analégicos), 55

Controles giratorios, 173

Coste Global, 7

Costes de la formacion, 7

Costos del mantenimiento, 7

Cuadros de operadoras, 133

Cualificacién, 11

Desarrolladores de Software/ interfaces de usuario, 29, 33, 37, 42
Deshacer (ver manejo de los errores), 101

Deslizadores (ver interruptores deslizantes), 55, 139

Dialogos de manipulacién de objetos, 112

Dialogos por ment, 142

Didlogos por Teclas de Control, 88

Diferencias de idioma (ver variacionss nacionales), 179

Diodos emisores de luz (ver teclado de caracteres, senales dpticas), 80, 153
Direcciones, 48

Director de Dissfio, 43

Director de Disefio/Marketing, 27, 31, 35, 39

Directrices europeas (ver pantallasd TRC, Portabilidad, Seguridad), 221
Discapacidad y habilidad, 18

Disco de marcacién, 199

Discurso sintético (ver voz de salida), 184

Disefiadores industriales y de Hardware, 28, 32, 36, 40

Disefio, 11

Disefio flexible, 19

Displays electroluminiscentes (ver Pantallas sin TRC), 150
Dispositivos de escucha, 57

Dispositivos para sefalar, 161

Distribucién de las caracteristicas, 16

Documentacién para el Cliente (ver Manuales), 117

Dénde y cuando se utilizara el terminal?, 22

Earcons (ver Indicadores acusticos, musica), 44, 148

ECMA, Estandares europeas, 221, 241

EE.UU., Estandares nacionales, 226

Efectividad (ver Usabilidad), 207

Eficiencia (ver Usabilidad), 207

Elimpacto del analisis de tareas, 23

El papel de los Factores Humanos, 9

El porqué de los Factores Humanos, 5

El proceso de disefio, 10

Enchufes, 84

Enchufes (ver conectores), 84

Entradas no-tactiles, 152

Error humano, 8

Errores (ver Tratamiento de Errores), 101

Escandinavia, Estandares nacionales, 225

Esquemas de Codificacién (ver Estilo de lenguaje de comandos,
interfaces basados en teléfonos, servicios suplementarios), 82, 159, 192

Establecimiento de la llamada (ver Atencién de llamadas), 62

Estandares europeas, Guias y Documentos, 90, 163, 177
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Estandares internacionales, Guias y Document, 218
Estandares nacionales, Guias y Documentos, 225
Estandares nacionales alemanes, 225
Estandarizacién, 189

Estereotipos de usuario, 55, 195, 202

Estilo de la interface de usuario (ver Estilos de Didlogo), 99
Estilo de lenguaje de comandos, 82

Estilo del didlogo, 99

Estructura de disefio del auricular (ver auricular), 120
Etiquetas, 137

ETSI, Estandares suropeas, 221, 242

Evaluacién, 103

Experimentos con usuarios, 211

Facilidad de asimiento. 124

Facilidad de pulsacién (ver auricular, gancho de colgar, tamafio de las
manos, teclas), 119, 122, 124

Facsimil - permanentes, privados, 31

Factores Humanos, El Papel de los, 9

Factores Humanos, La contribucion de los, 11

Factores Humanos, Por qué? , 5

Factores Humanos en el proceso de disefio del producto, 10

Falta de usabilidad, 5

Flexibilidad, 108

Formacién (ver Guia de usuario), 209

Formato de pantalla, 179

Gancho, 127

Gréficos de pantalla, 112

Guante sensitivo, 95

Guia del usuario, 209

Guias de Disefio, 12

Guias de estilo, 189

Guias del usuario, 117

GUIs, Interfaces Graficos de usuario (ver Didlogos de manipulacién
de objetos), 112, 242

Hardware de entrada, 43, 128
Hardware de salida, 43, 155
HC|, 211, 242

lconos (ver Simbolos), 196

Identificacién genérica, 69, 70

Indicaciones (ver realimentacién, mensajes visualizadores), 107, 181, 215
Indice aleman, 264

Indice espafiol, 279

Indice francés, 257

Indice inglés, 245

indice Internacional, 245

Indice italiano, 271

Ingenieros de Hardware/Software, 28, 32, 36, 40

Interfaces basadas en el teléfono), 76

Interfaces de demostracion, 190, 205

Interfaces graficos de usuario (ver Didlogos de manipulacién de objetos), 114
Interfaz di Pantallas Analégicas, 159, 192

Interfaz hombre-maquina (ver principios de disefio del interfaz del usuario), 211
Interruptores, 195

Interruptores de balancin, 170
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interruptores de pulsador, 204
Interruptores deslizantes, 183

Interruptores giratorios, 175

Introduccién, 3

Introduccién, Guias de Disefio, 43
Introduccién, Punto Relativos al Disefio, 26
Introduccién, Usuario y Tareas, 15

ISO, Estandares, 219, 242

ISO/CELI, Estandares comunes, 220, 242
ITU-T, Recomendaciones 1993, 219, 242
ITU-T, Propuesta para Nuevas Recomendaciones 1994, 219, 242

Jefe de calidad, 30, 34, 37, 42
Joysticks, Dedo/Mano, 130

Joysticks de teclas (ver Joysticks), 130
Joysticks manual, 130

La contribucion de los Factores Humanos, 11

La falta de Usabilidad, 5

La Guia final, 217

La interfaz hombre-maquina (ver principios de disefio del interfaz
de usuario.), 211

La recomendacién final, 217

Lamparas (ver Sefales épticas), 153

Lépiz dptico, 138

LCDs (ver Matrizes de caracteres, pantallas sin TRC), 80, 150, 242

Lectores de cédigo de barras, 59

Lectores de tarjetas, 76

LEDs (ver Matrizes de visualizacion de caracteres, sefiales
épticas), 80, 153, 242

Legibilidad (ver Formato de pantalla, Screen Messages), 90, 179, 181

Lenguaje hombre-maquina (ver principios de disefio del interfaz
del usuario), 211

Leyendas (ver etiquetas), 137

Limpieza (ver Mantenimiento), 140

Llamadas en salida, 62

Llamadas selectivas (ver Conmutacién manual, seguridad), 133

Log-on, 182

Légica de teclado (ver teclados de teléfono), 199

Luces (ver sefiales dpticas), 153

Luces indicadoras (ver sefiales dpticas), 153

Manejo de errores, 101

Manejo de papel, 157

Manejo del manual (ver portabilidad), 163
Mantenimiento, 140

Manuales, 117

Marcacién, 98

Marcacién mneménica (ver teclados telefonicos), 199
Marcas tactiles, 198

Medidas antropométricas (ver Tamafio de las manos), 124
Mensajes, 184

Mensajes de pantalla, 181

Mensajes de voz (ver voz de salida), 184

Mensajes grabados (ver salida de voz), 184

Mends (ver menus de audio, didlogos por ments), 142
Mentus auditivos, 58

Mendus visuales (ver Didlogos del Ment), 142
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Micréfono, 144

MMI (ver principios de disefio del interfaz del usuario), 211, 242
MML (ver principios de disefno del interfaz del usuario), 211, 242
Modems (ver Transmisién de datos), 96

Modularidad, 78

Montaje (Asistencia), 78

Movimiento de cabeza/ ojo, 105

Mdsica, 148

Niveles de compromiso con los Factores Humanos, 11
Numeros de teléfono (ver Direcciones), 48

Operacion Accidental (ver Manejo de Errores), 101

Ordenacién alfabética (ver teclados alfanuméricos y telefénicos, 51, 199
Ordenadores con lapiz éptico, 190

Orientacién del monitor (ver Ajustabilidad), 49

Pago, Genérico, 69, 73

Panel de lamparas (ver Sefales épticas), 153

Paneles de visualizacién pequefios Displays (ver dispalys de caracteres,
visualizadores sin TRC), 80

Paneles tactiles (ver Pantallas tactiles), 205

Pantalla de matriz de puntos (ver Displays gréficos, pantallas TRC,
pantallas sin TRC), 90, 114, 150

Pantalla de plasma (ver teclado sin TCR), 150

Pantalla de una linea (ver pantalla de caracteres), 80

Pantalla plana (ver pantallas sin TRC), 150

Pantallas (ver Indicadores sonoros, dispositivos de salida, tactiles y
visuales), 57, 155, 198, 215

Pantallas de cristal liquido (visualizadores de caracteres, pantallas sin TCRY), 80

Pantallas graficas, 112

Pantallas sin TRC, 150, 241

Pantallas tactiles, 115, 198

Pantallas TRC, 90, 241

Pantallas visuales, 90, 150

Para todos los lectores, 4

Parpadeo (ver seiiales dpticas), 153

Pasos a seguir (ver guia del usuario), 209

Personas discapacitadas (ver Usuarios y Tareas), 16, 128, 155

Pictogramas (ver simbolos), 196

Poblaciones de usuarios y sus caracteristicas, 15

Portabilidad, 163

Potenciémetros deslizantes, 139

Practica de equipo (ver Cables, Acabado, conectores, seguridad), 60, 78, 84

Precio, 6

Precio, Rendimiento, 6

Precio de compra o adquisicién, 6

Preferencia, 9

Preferencias de usuario (ver Usabilidad), 207

Presentaciones impresas, 165

Principios de disefio de la interface (ver principios de disefo del interfaz
del usuario), 211

Principios del disfo de las interfaces de usuarios, 211

Procedimiento genérico de establecimiento de llamada, 66

Procedimiento generico de final de llamada, 71

Procedimiento genérico de llamada en marcha, 72

Procedimiento genérico de llamada entrante, 67

Procedimientos, control genérico del usuario (ver manejo de llamadas), 62
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Procedimientos de usuario (ver manejo de la llamada, servicios
suplementarios), 62, 192

Protocolos de estimulos (ver lenguaje de comandos, servicios
suplementarios), 82, 159, 192

Prueba de calidad (ver evaluacién, usabilidad), 103, 207

Prueba de prototipo (ver evaluacién), 103, 207

Prueba del producto (ver evaluacién), 103, 207

Prueba y Evaluacién, 11

Pruebas de usabilidad, 103

PSN, 16, 128, 155, 243

Pulsadores, 166

Puntos Relativos al Disefo, 11

Qué es el mercado?, 15

R.U., Estandares nacionales, 225

Ratén, 145

Ratén de pie, 109

Receptor (ver Auricular), 119

Receptor teletdnico (ver Auricular), 119

Recomendacidn final, La, 217

Recomendaciones relativas al libro aztl dal CCITT, 1988, 218, 241
Reconocimiento de voz, 186

Referencias, 218

Reglas generales para el usuario de procedimientos de control, 62
Rendimiento, 7

Rendimiento del usuario (ver Usabilidad), 207

Rendimiento operacional, 7

Requerimientos de la tarea, 21

Requerimientos de usuario, 15

Responsabilidad de disefio, 27, 31, 35, 39

Respuestas del sistema (ver Tiempo de Respuesta), 168
Retencién de lamada (ver cuadros de operadora, seguridad), 133, 182
Retroalimentacién, 107

Roll Balls, 171

RSI (ver Bordes Cortantes), 49, 51, 90, 163, 177, 243

Ruedas de control, 202

Ruta del papel, 157

Salida por voz, 184

Salud y Seguridad, 177

Satisfacion (ver Usabilidad), 207

Seguridad, 177, 182

Semantica del producto (ver acabado general del producto), 78

Sefales acUsticas, 44

Sefales de llamada (ver Sefnales Acusticas), 44

Sehales opticas, 153

Servicios de Transporte (ver Comunciacion y Transmision), 83

Servicios suplementarios, 192

Si tienes interés general, 4

Si tienes un producto en mente, 4

Si tienes una pregunta especifica, 4

Simbolos, 196

Sistema de interfaz del usuario (ver principios de disefio de interfaz
de usuario), 103, 207

Software del interface de usuario (ver principios de disefio del interfaz
del usuario), 43

Sonidos, 52
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Soporte de disefo, 13
Soporte del auricular, 122, 127
Soporte del terminal, 122

Tabla de materias, i

Tabla gréfica, 115

Tablas Tactiles (ver tablas graficas), 205

Tamafio de la pantalla (ver Displays de caracteres y pantallas
TRC, Visualizadores}, 80, 179

Tamafios de manos, 124

Tarjetas de Crédito (ver Lectores de Tarjetas), 76

Tarjetas de identificacion, 76

Tarjetas de teléfono (ver Lectores de tarjeta), 159

Tarjetas inteligentes (ver lectores de tarjetas), 76

Teclado blando (ver didlogos teclas de control, Teclas de funcién), 88, 110

Teclado del teléfono (ver Teclados, Teclados telefénicos), 132, 199

Teclado QWERTY (ver Teclado alfanumérico), 51, 243

Teclado QWERTZ (ver Teclado alfanumérico), 51, 243

Teclados, 132

Teclados alfanuméricos, 51

Teclados AZERTY (ver Teclados alfanuméricos), 51, 241

Teclados del teléfono, 199

Teclas, 134

Teclas de flechas (ver Teclas del Cursor), 93

Teclas de Funcién, 110

Teclas del Cursor, 93

Teclas programables (ver Teclas de Funcién, Didlogos de Teclas
de control), 88, 110

Tele-servicios (ver Comunicacién y Transmisién), 83

Telefacsimil, fax, 106

Telefonia (ver Transmisién de voz), 216

Teléfonos - permanentes, privados, 27

Terminacion de la llamada (ver Atencion de llamadas), 62

Terminales de facsimil, 106

Terminales Multi-media, 146

Terminales Multimedia integrados - permanentes, privados, 39

Textura (ver acabado superficial), 194

Tiempo de respuesta, 168

Tiempos de espera, 168

Tonos (ver Sefiales Acusticas), 44

Tonos de aviso (ver Sefales Acusticas), 44

Tracker balls (ver Roll balls), 171

Transmision de Datos, 96

Transmisién de la voz, 216

Transportar (ver Portabilidad), 163

Tratamiento de la supetficie, 194

Tutorias, 126, 209

Unidades de las pantallas visuales, 215

Usabilidad, 207

USTI (ver principios de disefio del interfaz del usuario), 211, 243
Usuario y Tareas, 15

Utilidad (ver Usabilidad), 207

Vandalismo, 60

Variaciones Nacionales, 149

VDUs, 90, 150, 243

Velocidad de Parpadeo (ver Sefiales épticas), 153
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Ver Interfaces Gréaficos de Usuario, 112

VFDs, 80, 243

Videoteléfonos, 213

Videoteléfonos - permanentes, privados, 35

Visualizadores de caracterss, 80

Visualizadores fluorescentes de tubo de vacio (ver Displays de caracteres), 80
Voz (ver Transmisién de voz, Teléfonos), 216

WIMPS, Sistemas de ventanas (ver Interfaces Graficos de Usuario), 112, 243
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