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Abstract

Usability engineering for products is an increasing sales
argument for industrial and consumer products.
Products and services are designed for target-group
adequate usability. But usability is no single-value
concept. In contrast, EN ISO 9241 points out that it is
influenced by several moderators, e.g., efficiency,
context of use and others. Although standardized
questionnaires have been developed to obtain
quantitative data from usability tests, it nevertheless
remains a qualitative concept – which is clearly
accepted in the Human Factors world.
Such qualitative approach would not be accepted in
many other disciplines. But although since in multi-
modal applications of the future it is important to
increase the quality of the interaction on the level of
each single modality, the resulting overall usability will
be a major selling point in order to provide a product or
service that meets the needs of potential customers.
It is the aim of the author to sensitize engineers and
researchers in the field of usability engineering and
sound design for each other's field. Thus, the author
gives examples of a typical usability engineering and
sound design process used in the industry. Parallels in
the work of usability engineers and sound designers are
pointed out, suggesting that a good sound designer in
his very field is to be considered a usability engineer.

1. Usability engineering

1.1. Usability engineering and the product design

process

Using tools is essential to human nature. Many tasks can
be carried out e.g., quicker, more powerful or more
convenient by using tools. Some tools took centuries to
reach their current appearance or way of interaction
(e.g., cutlery, musical instruments) due to an iterative
optimization process. Honold, in her study on
intercultural engineering [1] remarks that, at latest,

since the beginning of the industrial age the time for
development and lifetime of new products has become
much shorter. Additionally, the remoteness between
designers, manufacturers and users of the product has
increased a lot.

Because of this development the need arises to
systematically take care for the adequacy of the product
to the needs of the customer in order to increase the
product’s usability. According to ISO 9241-11 [2] this
results in an increase of effectiveness, efficiency and
satisfaction of the customer. But for achieving this, it is
compulsory to define criteria and quantifiable measures.
The process of methodically ensuring such criteria is
called Usability Engineering ([1][3][4][5]).

Usability Engineering as well as any other field in
engineering is always limited by boundary conditions.
E.g., since it is one main goal to provide the “right”
features of a product, there always exists the trade-off
between providing a not too small number of features
for the user being able to quickly solve a task – vs.
providing not too many features in order to reduce
complexity and redundancy.

Usability engineering could be subdivided in two
main parts:

� Requirements Engineering

� Usability Testing

Early in the product development process the
requirements of the potential users must be gathered and
analyzed. These must always be considered in a given
use context. Methods applied at this stage of the
development process are e.g., task analysis, interviews,
focus groups with users, field observation and context
analysis.

On the other hand, features of a product (especially
new ones) must be clearly communicated to the users:
the users must be able to easily comprehend which
goals they are able to achieve using the specific product
as well as becoming aware of the consequences of their
actions. To ensure this, the central method here is
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empirical testing of products (or their prototypes) by
end users. This method is called Usability Testing.

Besides this basic distinction that shows
requirements engineering and usability testing as the
two main aspects, in the following the process of
usability engineering is described in more detail.

1.2. The process of usability engineering

Nowadays, the process of usability engineering
typically is considered to be an iterative process (in
contrast to a linear process as many early authors see it).
The human-centered design process is illustrated by
Fig. 1 taken from [6]. Based on this process, sections
1.2.1 to 1.2.4 briefly give an outline of the individual
stages of the process.

1.2.1. Specifying the context of use

Many publications in journals or conference
proceedings – especially such of recent origin – point
out that the context in which a system is intended to be
used is extremely important for defining the product
design goals. Nevertheless, in every-day practice, an
appropriate formulation of the context of use of a
system is often neglected.

However, specifying the context of use for, e.g., a
product indeed is integral part of any human-centered
design process. [6] differentiates between certain types
of environments of which the most important should be
mentioned here:

1.2.1.1 Technical environment:

� What hardware is to be used? What
possibilities and restrictions does this mean?

� Which software is to be used (if any)? What
features does the operating system
allow/restrict?

� What materials are to be used? What
limitations do they have regarding desired
features?

1.2.1.2 Physical and ambient environment:

� In which physical surroundings will the system
be used? What about light conditions or noise?
What about outdoor use or underwater use?
What will typical air humidity and temperature
be like? Do users for their work typically need,
e.g., gloves or ear plugs?

1.2.1.3 Legislative environment:

� What are the local legal requirements? What
are the health and safety regulations of the
location where the system will be used? Are
international and local standards sufficiently
reflected?

1.2.1.4 Social and cultural environments:

� In which social surroundings will the system be
used? Could it easily become a status symbol?
Does it affect important or sensitive parts of
the user’s life? What are visual, auditory and
behavioral traditions of the respective users in
the target country?

Last but not least, the

1.2.1.5 users and their tasks:

� What is the users’ typical knowledge, their
common habits and preferences?

� Are different types of users to be considered?
� Which are the exact tasks they are to perform?

How often? How long? In which environments?
� What is the overall goal of the system and what

is the role of the task to be designed?

For practical reasons it is also very helpful to know
if the system to be designed will be used in a completely
new product or will it be kind of an “upgrade”?

1.2.2. Specifying organizational requirements

After the user and the use context have been defined,
consideration regarding organizational issues are to be
considered. They also reflect typical processes that take
place once the product has been launched.

� What about management of change? Which
could be measurable criteria against which the
emerging design can be tested?

� Do users or any personnel involved have to be
trained?

� What about the feasibility of operation and
maintenance? Is there any software that must
be updated in the future? Which hardware is
likely to be replaced?

1.2.3. Designing solutions

As in every creative process, there are no general rules
how to design a user interface. As long as it does not
conflict with any given requirements, potential design
solutions may include state-of-the-art technologies and
the latest scientific knowledge as well as proven user
interface concepts. In any case it usually is a clear
advantage for the designer to gain a coarse overview on
main results in the field of ergonomics, psychology,
psychoacoustics, cognitive science and others related to
the specific type of user interface. Sometimes,  results
already suggest certain design solutions.

Also, company internal style guides concerning the
overall appearance of products or the performance of a
specific brand finally must be met when designing new
user interfaces. It is important to know the reference for
such guidelines beforehand, because otherwise
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marketing experts often enough clearly exclude certain
types of designs shortly before launch.

Finally, proposals for design solutions are to be
made as concrete as possible, enabling user feedback at
an early stage. Such micro-iterations within the process
are likely to clearly enhance the quality of the design.

1.2.4. Evaluating the design against requirements

Although the evaluation step is a separate important
step in the design process, it is obvious that, basically
any form of evaluation should take place at all stages of
the user interface design lifecycle.

At this stage the design prototypes are checked if
they meet the considered requirements (technical,
environmental etc.). Often they have been basically met
but meanwhile the weighting has changed – be it due to
management decisions or the knowledge gathered

throughout intense work with the system that suggests a
shift of the priorities.

To save time, expert evaluations are a recognized
tool to quickly converge the design to a usually well-
accepted level. Nevertheless, an expert can not replace a
group of target users – usability testing is always
required.

Also, in typical usability tests users are regularly
confronted with the new system for the first time. Thus,
to gain valid assessments of the designed system it is
strongly recommended to long-term monitor test
participants, too, e.g., how easy a new design might be
learned or which functions they never detect.

Finally, monitoring selected users after the launch of
the product – whenever possible – is a valuable source
for a future refinement process.

Figure 1: Schematic diagram of the human-centered design process (from [6]).

2. Sound design

Using the example of designing a new information
sound for a portable device, a typical sound design
process is presented. Parallels to the usability design
process mentioned above are not arbitrarily.

Once the aim of the sound to design is clear – e.g.,
providing an auditory feedback if any action on the

touch screen has been selected – the technical
restrictions are discussed. The technical environment is
the basic framework by which any possible applications
may be realized. Quickly it becomes clear that mobile
device XY will be used. This means that the operating
system AB allows only the software CD to work
sufficiently properly. The implications regarding sound
output, software drivers and other requirements are to
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be discussed. Due to the current trend the given mobile
device is even smaller than its predecessor and thus
strongly limits the size of a loudspeaker to be
integrated. The sound designer quickly is aware of the
implications for the frequency range that might be
emitted appropriately (1.2.1.1).

The sound should be designed for applications that
are likely to be used outdoor. This implies a certain
level for background noises that have to be taken into
account; unfortunately, the type of noise remains
unclear, yet. However, the designed acoustic signals
should be audible. Furthermore it is assumed that the
targeted audience of the product for aesthetic reasons
would not accept earphones (1.2.1.2).

Market studies have shown that such a device is
likely to become a fashion product in certain targeted
countries (1.2.1.4).

For what regards the user it is assumed that the new
product will only be bought by people who know its
predecessor. Furthermore, the marketing department
found out that the target group are business people as
well as teenagers. The sound designer now decides two
provide two themes of preset sounds according to the
target customers (1.2.1.5).

Later someone comes along with the idea that it
could be a business idea to download sounds from web-
sites. The sound-designer together with developers must
guarantee the exchangeability of sounds in the future,
data formats for exchange must be defined (1.2.2).

Luckily the sound designer at an earlier stage
already worked with the corporate sound guidelines and
thus can be fully creative within that framework (1.2.3).

Finally, the evaluation (1.2.4) shows that most of the
requirements could be sufficiently met, the roadmap for
the launch of the device needs no significant delay and
the market finally highly appreciates the product.

3. Conclusions

The brief description of the usability engineering
process in section 1 and the ‘experiences’ of a fictive
sound designer in section 2 (although depicted from a
slightly humorous viewpoint) show that the basic
process used is very similar.

The parallels imply that a sound designer applying a
systematic process in the field is to be considered a
usability engineer. Knowing the usability design
process, sounds could be developed even more
systematically by sound designers.

Vice versa, ‘traditional’ user interface designers
should keep in contact and close collaboration with
experts regarding the design of the desired modality –
be it a visual or sound designer – to come to a
maximum output for their overall interface
performance: this is the ultimate benchmark for a user
interface design center.
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