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Preface

What is Interactive Multimedia? This is the question that should be in
your mind when you first pick up this book. I am not going to tell you,
because I don’t know; indeed, I don't believe that anyone knows,
although many of us have ideas about what it can and will mean. This
book will help you explore those ideas, discover for yourself, and
develop your own understanding of the terms. It will do this by
examining the broad range of contributory disciplines which feed into
the area and showing how they relate to practice and potential future
developments. This is exciting because Interactive Multimedia is a field
in its infancy, and it is people such as ourselves who are in the process of
creating the specialism of research, design and development. It is a major
revolution in computing which is inevitable but, despite what some
people may think, hasn’t happened yet. So far, what we see described as
Interactive Multimedia is a collection of toys and exploratory systems.

Let me expand upon that. Multimedia has been around for a long time.
It has origins far older than computers. Books which used words and
pictures are, by one definition, multimedia. The Open University in the
1970s pioneered multimedia teaching-using text books and study guides,
television, radio programmes, cassette tapes and video tapes. There
wasn't a computer in sight, but it was still a multimedia system. It was
not Interactive Multimedia however, since the interactions were pro-
vided by people

By enabling us to combine and control various technologies from a
single box, computers have enabled us to integrate these media more
closely, but they have not taken our thinking beyond the things that we
could do with these older technologies. They have made it easier and
more accessible, but not novel and innovative. In the same way that
early support for text enabled authors to put books on-screen, but didn't
lead them to think about the advantages or otherwise of such a strategy,
multimedia is an enabling technology, but not a guiding one.
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Preface

In the late 1980s I was visiting Apple Computer with a group of
academics and, for the first time, we were given a demonstration of how
you could take a running piece of video and paste it into a spreadsheet.
‘Very interesting’ was our reaction, ‘but what is it for?” The Apple
response was ‘We make it possible. You tell us what it is for’

In a sense, this book is an approach to answering that question. It
assumes the technology of multimedia and invites the reader to think
differently about what to do with it. This is achieved through taking an
alternative perspective on multimedia, and through examining the
nature of interactions more closely. This book will not teach you how to
use authoring tools or how to produce graphical effects. It will not tell
you much about how to program or how to integrate video. What it will
do is introduce you to a different way of thinking that will enable you to
radically reorient your approach to the use of the computer in the
future, breaking away from current practice and examining just what we
could do with a computer (or several) and what they could do for us.

To this end, there are two main strands to the book. The first requires
one to realize that the various media are not, of themselves, new. They
have a long history and the processes of creation and interpretation of a
medium in the past cannot be ignored. It is painfully apparent when a
developer utilizes a medium without being aware of its history and
meaning. The result is almost invariably crude and stilted. A parallel can
be found in the uses of the early Apple Macintosh:

Before the Mac, computers had a screen which had a font. This was
normally a fixed width, typewriter style font. You could not change size,
colour, face or emphasis. The only people who used fonts were those
who worked in the areas of typography, and they did not use computers.
With the advent of the Mac, there were suddenly, for the first time,
hundreds of fonts available in many different formats and everybody
wanted to use them. Consequently, there was a huge upsurge in the use
of fonts by people who had no idea about why fonts evolved, how they
work, what effects they have on the reader, or whether they are even
readable. Often you would find 20 fonts on one page with every possible
effect applied to them. It was horrendous. You could tell a Mac tyro a
mile away by looking at anything they printed and counting the fonts —
‘Oh yes, you must be a Mac user.’

Barely 15 years on, such typographic aberrations are thankfully rare.
Once the novelty wore off and people started to learn or discover about
typography, a general improvement in document layout and readability
occurred. This happened because the basic typographic knowledge has
disseminated far beyond the original restricted, specialized audience and
into the community at large. If you fail to take account of typeface and
readability in your software designs these days you are laughed at. If
that can happen with typography, what about Art, graphic design, film,
video, sound — all areas in which the general public already has a much
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higher awareness than they did with typography. Multimedia developers
may share this public awareness of the personal effect of these media
upon them, but are often lacking in the historical knowledge and
expertise to design with these media. Consequently, if we wish to avoid
repeating the errors of over-simplicity and naivety we cannot move
ourselves forward in multimedia until we have understood the
background of these contributing fields.

The second major strand of the book is Interaction. As you will find
out, ‘interacting’ with computers is much more recent than the
development of computers themselves, and our ideas about what is and
is not possible, or useful, are still evolving. Computers are still not fully
‘interactive’ in the sense that will be introduced here, and the term is
often badly misused elsewhere. By drawing on models of interaction
from a variety of disciplines we will ground our thinking about
interactions in a much richer context.

If all this sounds far too theoretical,

Don't panic.

The book leads you through these areas in a comfortable manner (I
hope!), with pointers to places where you can find out more about the
things that interest you, and suggestions for how you might incorporate
some of these ideas into your own work. It leads towards an integration
in which a design process is outlined that takes account of the various
needs. There are plenty of examples and anecdotes around to lighten the
tone of things.

Bear in mind that developing an Interactive Multimedia system is not a
one person process. Because of the complexity involved you will
inevitably work as part of a team. Between them, the team needs to
understand all the issues raised in this book thoroughly, but one
individual needs only some awareness of all the areas, and can focus in
the particular one that interests them. Whether you are a developer, a
programmer, a designer, a manager or a user, there are parts of this book
that are for you. Don't feel you have to read the whole thing, but you
really should if you want to get the big picture. Remember that our
objectives are not about how to use the tools of multimedia, but are
about what to do with them. It is like the difference between a course
that teaches you how to use water colours and a course which helps you
develop into a painter.

Structure of the book

The book is divided into three sections. The first addresses the
fundamental issues that we need to think about in the design of an
Interactive Multimedia system before we even consider the nature of the
media that we might use. Chapter 1 clarifies and, to some extent, defines

xiii
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What is interactive
multimedia?

1.1 Introduction

If you have read the Preface, you will be aware that this book is seeking
to determine specifically what is meant by Interactive Multimedia. 1t is
not possible (or desirable) to give a precise definition, but the objective is
to provide readers with sufficient understanding of various areas to
develop their own model and to understand why Interactive Multimedia
is quite clearly distinct from multimedia. This understanding will only
be achieved once you have mastered the various areas covered by the
book, but in this chapter we will seek to motivate that discovery and to
give a feel for what we mean by Interactive Multimedia.

We will do this by examining each of the components in detail. To
begin with we will explore what multimedia means to the person on the
street and introduce some key concepts and questions about what
multimedia might be. We will then turn to examining interaction and try
and clarify what we intend the term to embrace. This is particularly
interesting because there are many views of what interaction is, which
are not in day-to-day usage. Having explored these issues in general, we
turn to their specific relationship with computers: first examining the
history of computers and multimedia, and then turning to the history of
computers and interaction. The chapter is concluded by two sections of
a more practical nature. The first describes some examples of multimedia
systems to give us a feel for what these packages encompass. The second
comes as close as we will get to offering a definition of Interactive
Multimedia as an alternative to multimedia.
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1.2 Multimedia

In any technical or scientific field there is a tendency to define specialist
terms. Sometimes this appears to be purely for the purpose of
obfuscation, but often the reason for such terms is to allow workers in
that field to talk precisely and concisely about what they are doing in a
meaningful way. In typography, for example, there is talk about fonts,
faces, kerning, and serifs. Some of the terms do not arise in everyday
language, and have meanings that are only understood within that
community (e.g. kerning). Some of the terms refer to words that do exist
in everyday language, but provides those words with entirely different
meanings (e.g. face). Sometimes the technical term has a meaning which
is very similar to its day-to-day usage, but which has been made more
precise in the specialized usage of the field.

Given this situation, and the comparative youth of the field of
Interactive Multimedia, we are still in a position where there is a
confusion over terms. Different people may use the same words to mean
different things or to provide different levels of specificity. We will
therefore try to clarify what we mean by multimedia as precisely as
possible.

An obvious starting point is to examine what multimedia means to the
general public. This awareness has grown up since the late 1980s. In
common usage people will typically describe a multimedia experience as
one involving pictures, sound, and video. They tend to think of it as a
combination of stimuli such as this, often taking place in a specialized
area (such as a ‘multimedia experience’ at a theme park or gallery).
Individuals who use computers also commonly equate multimedia with
CDs. In neither of these areas is interaction a key aspect of the term.
People have tended to see themselves as recipients of a multimedia
experience — passive observers of the time-based experiences that unfold
before them.

However, this view of multimedia is limited by the fact that it is based
upon the experience of what is commonly available now, rather than
being informed by what will become available in the future. There is
little reference to tactile or olfactory multimedia, for example. Equally,
there is a tendency to ignore the more obvious multimedia systems. A
television programme might well use moving pictures, subtitles, spoken
words, music, and sound effects. This would certainly appear to qualify
as a multimedia experience, but it is not perceived as such by the general
public. We therefore need to go beyond this intuitive idea if we are to
arrive at a description of what multimedia is that is suitable for us to
work with as designers and developers.

Our definition will depend upon an understanding of three
interrelated terms: the modality, channel, and medium. We will explore
each term in detail before bringing them together into multimedia.
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1.2.1 Modalities

There is one clear-cut way of dividing up the components of a
multimedia activity: the sensory system through which that activity
occurs (modality). We can determine unambiguously whether something
is communicated through our sense of sight, hearing, touch, taste, or
smell. This applies to both communications of which we are the recipient
and communications of which we are the initiator. Music, speech, and
sound effects are all received by us through the auditory modality
(hearing). The keyboard, mouse, and touch screen are all
communications that we would make through the tactile modality. If
there is a speech input system for a computer then communication
through an auditory modality to the machine is possible. From these
observations we will therefore assert that the first (and easiest) question
to ask about a multimedia system is which modalities it can or does
utilize. Remember the formal names for the five modalities:

e tactile — touch;

* gustatory — taste;

* visual —sight;

* auditory — hearing;

* olfactory — smell.

1.2.2 Channels

While the division of multimedia activity into modalities is clear, it is
obviously not sufficient for us to be able to distinguish adequately
between different sorts of multimedia artefact. If we consider the
auditory modality, for example, there is something fundamentally
different about receiving spoken communication, hearing noises, or
listening to music. Yet they all operate within the same modality. We
need to introduce something more sophisticated.

This additional concept is the idea of a channel of communication. A
channel of communication exists within a single modality, but one
modality may contain many channels of communication. We can regard a
channel as something like a form of encoding of the information within a
particular modality. This has a number of implications.

* The first implication is that for there to be an encoding there must
exist an encoder and we, as the recipient of the multimedia input
must be able to operate as a decoder for the particular channel that
we are receiving. This can be simply illustrated. At the moment you,
the reader of this book, are receiving a communication through your
visual modality (that is, you are reading this page). Within that
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modality you are using a channel which is encoded as printed text in
English. I can safely assume that you have a decoder for this channel
inside your head since you have got this far into the book. However,

MBERMER P X ASHORAEMEATH B RAEE.

So, what went wrong there? Nothing, for some readers, but most of
us would suddenly find that communication was no longer happening.
This is because I switched to a channel coded as printed text in
Chinese. If you, as a reader, do not have a decoder for that channel
then you cannot understand it. I would be a very poor author if I
relied upon channels that I cannot expect my audience to be able to
use. Note that I remained very firmly in the same modality while
switching channels.

* The next key concept that we must consider is that of bandwidth. As
we shall see in a subsequent chapter, bandwidth is a strict
mathematical idea that indicates how much information can be carried
by a certain encoding. It is quite common to talk about the bandwidth
of different modalities: for example, to indicate that the visual
modality has a much higher bandwidth than the auditory modality. In
fact, while there are such absolute limits on the bandwidth of given
modalities, most people who make such comments are talking about
the bandwidth of specific channels. One can suggest, for example, that
we can read words at the rate of 100 words per minute, whereas we
can listen to words at the rate of 500 words per minute. This is not a
comparison of the visual modality with the auditory modality, but a
comparison of the printed text channel in the visual modality with the
spoken text channel in the auditory modality. This is a very different
thing.

A further point to remember about bandwidth is that it is a theoreti-
cal maximum level at which information can be transferred through a
channel. It is something that we are rarely likely to reach in practice.

* The reason that the bandwidth indicates a level that we are unlikely to
see is that it assumes the perfect encoder and decoder. These are
processes which are unambiguous and take zero time, so that the only
constraint is movement of information along the channel. When we
are dealing with humans this is unlikely to be the case. In particular,
later chapters of this book will demonstrate that this decoding process
is very much dependent on the individual. We will emphasize the
importance of the psychology of interpretation as it applies to different
individuals and different channels. A thorough understanding of the
psychology of your intended audience and the subject knowledge that
you are trying to communicate to them will allow the selection of
appropriate channels and is key to the design of a successful multi-
media artefact.
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1.2.3 Medium

We can build upon these ideas to arrive at a description of what we mean
by a medium (i.e. the singular of media). In general usage, something like
a television is referred to as a medium. How can we usefully encompass
that within our set of definitions? It is apparent that a television
programme uses multiple modalities (auditory and visual) and multiple
channels (moving picture, written text, spoken word, music, etc.). So
what is it that makes it a single entity? We will define a medium to mean:

A set of co-ordinated channels spanning one or more modality which
have come, by convention, to be referred to as a unitary whole, and
which possess a crosschannel language of interpretation.

Our definition makes several important points.

* Our medium must contain at least one channel or no communication
happens. Spoken word radio is an example of a one-channel medium.
The captionless cartoon (i.e. drawn not animated) is another example.
Typically, however, we will expect there to be more than one channel
in our medium. Radio is a medium which includes spoken word,
music, and sound effects, on the channels which it encompasses. These
channels are all in one modality, but our example of a television
(above) shows a medium which has several channels operating across
several modalities.

* Where we are dealing with more than one channel in a medium, our
definition states that the channels are co-ordinated and that there is a
cross-channel language of interpretation. These two properties are
interconnected. The first means that a true medium must display some
form of relationship between the channels. If you are watching
pictures on television with the sound turned down while your partner
is berating you for failing to do the washing up then this combination
of channels is not a medium. This is because the channels are not co-
ordinated: There is no intention for them to interrelate and indeed
they are in competition.

* The cross-channel language indicates that this co-ordination of the
channels adds an additional communicative feature which can only be
understood through a combination of the individual channels. If I
hear a character say ‘Let me take that plate for you’ followed by a
breaking noise, then I know that a plate has been broken by
combining the information from the two channels used. If I heard
either alone, I would not realize its significance. This is an example of
co-ordinated channels with a language of interpretation additional to
that of either channel alone.

* The final important point in our definition is that this medium comes
into being by convention. Television, a book, a radio, a newspaper, a



