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Foreword

It has always been a pleasure working with Prof. Rae Earnshaw the professional,
dedicated researcher, and educationalist. His broad knowledge of digital media, his
association with international professionals around the world, and above all the
respect he commands from his peers, are rare qualities. So when Rae asked me to
write the Foreword for his latest book, I accepted with pleasure, as I believe that I
can write about his mastery of the subject with some authority.

Today’s digital revolution has spawned many parallel revolutions including in
computer animation, data visualization, film special effects, digital music, digital
medical diagnosis, information systems, autonomous vehicles, the human-computer
interface and more recently, artificial intelligence. These are not only influencing
our personal lives, but are changing and improving industrial processes, academic
practices, and research directions.

Trying to predict the future in such a dynamic environment is fraught with
problems—nevertheless, we all seek guidance in order to plan for our short-term
and long-term goals. In the field of digital media, there are few people one can
consider asking, but one of these is Rae Earnshaw. Rae has witnessed the revolution
in digital media and he possesses an incredible historical perspective with first-hand
practical experience of digital technology, academia, and research. Fortunately, he
has transferred much of this knowledge into Springer Briefs in Computer Science to
inform readers in their quest for guidance in this digital minefield.

Rae has recently published four books in this series:

Research and Development in Art, Design and Creativity focusses Rae’s specialist
knowledge of digital computers in art, design and creative activities, and provides a
unique insight into some large European projects he has worked on.
Research and Development in the Academy, Creative Industries and Applications
includes chapters on models of interaction between academia and industry, tech-
nology transfer and some relevant case studies.
Art, Design and Technology: Collaboration and Implementation considers inde-
pendent and collaborative working strategies, using and implementing digital sys-
tems and installation artworks.
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State of the Art in Digital Media and Applications reflects upon the historical
origins of digital media and offers a vision of the future for digital imaging, digital
libraries, applications, social media, and cultural implications.

This fifth book: Research and Development in Digital Media is essential reading for
anyone working on digital media research programs. Its chapter on Digital Media
Theory reviews media theory and the changes caused by the transition to digital
environments and digital forms of media. It also addresses the role of the individual
in content generation, informing communities via viral communication, which
impact on social and political events. Another chapter on Grant Funding for
Research and Development in Digital Media Applications, reviews a wide variety
of grant funding agencies in Europe, USA, and the UK. Rae highlights their
potential contributions to various digital media themes. The chapter on Visual
Analytics and Big Data is very timely and covers data streaming, visual commu-
nication, knowledge generation, machine learning and autonomous analytics. The
fourth chapter on Visual Information Interfaces, encompasses the different ways we
interact with computers such as virtual reality, augmented reality, simulated
walk-throughs, and the human-computer interfaces required to support mobile
technologies. This is followed by a companion chapter on Research and
Development on Interfaces of the Future, which explores the R&D opportunities to
develop new interaction modes, multiuser interfaces, universal access methods,
perceptual user interfaces, and ways of reducing cognitive load. Chapter 6 is
entitled Digital Humanities and explores the potential of computer systems in the
field of humanities and explores new computational tools, very large data sets,
collaborative systems design, imaging of artifacts and digital archives.

This fifth addition to this unique series of books will make essential reading,
especially for anyone contemplating undertaking research and development in
digital media. Even for me, it will be informative and a joy to delve into this latest
work.

Hereford, UK
October 2017

John Vince
Professor Emeritus (Digital Media)
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Preface

The first book1 in this subject area covered the key aspects of collaboration and
communication in Research and Development (R & D), and how technology may
be used to support creativity in the R & D process. The second book2 covered the
collaboration between the academy and industry to support developments in the
creative industries and more general industrial applications. The third book3 cov-
ered collaboration and implementation between art and design, and technology. The
fourth book4 addressed the field of digital media as whole, giving primarily a user
view and providing a number of indicative applications.

This book is about research and development in digital media. It is intended to
complement the fourth book which gave a user view of digital media. It could be
argued that technical developments are primarily driven by manufacturers in that
they bring new technology to market and also design, build, and sell new devices
and systems which they hope will be attractive to users and meet their needs. Thus
they are motivated primarily by profit and share price rather than seeking to develop
the field in an optimum way. However, governments and industry are funding
research and development programs in the area of digital media, with the objective
of generating economic and cultural value. A number of these initiatives generate
spin-out companies which seek to migrate their intellectual property into products
and services. However, they can be vulnerable to take over by larger companies,
particularly if the offer is an attractive one. The larger company then determines the
priorities for the smaller one, which may result in a shift of overall direction.

There is insufficient space in a brief book of this nature to provide full detail of
any particular area and, where relevant, the more detailed material in the Further

1Earnshaw, R. A.: Research and Development in Art, Design and Creativity. Springer (2016)
https://doi.org/10.1007/978-3-319-33005-1.
2Earnshaw, R. A.: Research and Development in the Academy: Creative Industries and
Applications. Springer (2017) https://doi.org/10.1007/978-3-319-54081-8.
3Earnshaw, R. A.: Art, Design and Technology: Collaboration and Implementation. Springer
(2017).
4Earnshaw, R. A.: State of the Art in Digital Media and Applications. Springer (2017).
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Reading and References at the end of each chapter are for the reader to gain more
detail where they feel they need it. The References concentrate on recent years as
these represent the latest developments and advances, and these are probably of
most interest to readers. Some older references are included where they detail
significant pioneering advances in the field in earlier years. The Further Reading
includes some references which are more tutorial or review in nature and these
contain further lists of key references throughout the time frame of the development
of the particular subject area.

Therefore this review of research and development of digital media is very much
a “bird’s eye view” of the field. There is only space therefore to review those areas
where it is felt that some of the key developments are taking place. The nature
of these developments is presented, but not the technical detail. The reader is
therefore referred to the Further Reading and the References for this detail.

The convergence of IT, telecommunications, and media is bringing about a
revolution in the way information is collected, stored, and accessed. There are three
principal reasons why this is happening—reducing cost, increasing quality, and
increasing bandwidth.

A wide range of applications such as computer games, multimedia production,
animation, graphics and video editing, and digital video film making are examined
in general terms only. These topics fall more within the generally accepted defi-
nition of creative industries and these are covered in more detail in the second book
which examines this area.

Media content is now created in digital form and can be repurposed across
different media types such as DVD, Internet, or traditional print. This offers scope
for different forms of advertising, and providing added value to consumers by
providing dynamic links to other relevant information. This provides new value
chains and ecosystems. This is turn affects social and cultural contexts, and interacts
with them. The user as content creator, publisher, and broadcaster is challenging
and changing the traditional roles of news media, publishers, and entertainment
corporations. This in turn changes social and governmental structures and affects
their power, influence, and cultural impact.

This revolution is having effects on the development, organization, and distri-
bution of information and artifact repositories such as libraries, museums, exhibi-
tions, and conferences, and the way in which physical and digital aspects are
mediated to users. There also current issues in ensuring digital archives remain
accessible to users into the long term future and are not rendered obsolete by future
shifts in technology. The changes that digital media and digital convergence is
bringing about are substantial and are also likely to be long-lasting.

The University of Bradford, UK pioneered the area of digital media in the
mid-1990s by tripartite collaborations between technology, art and design, and
media and broadcasting. It was done by setting up a new academic department
because it did not sit easily within existing academic disciplines and structures. It
was very successful in attracting students and also meeting the needs and
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requirements of industry. It also highlighted the benefits and advantages of inter-
disciplinary collaborations. Involvement in a number of large interdisciplinary
European Projects over the years at the Universities of Leeds and Bradford required
research and development in a number of application areas, such as multimedia
assets for design, collaborative visualization over networks, and virtual entertain-
ment, and led to a number of important results. These are detailed in the first book
referred to above.

Involvement as a professor in the School of Creative Arts at Glyndwr University,
Wales, over recent years has provided opportunity to think about these aspects, and
publish a number of papers in collaboration with the faculty.

The book is being published in the Springer Briefs series which are summaries
of the state of the art in a particular area. It is being published as a print book, a
Kindle book, and an e-book. In the latter, each chapter will be downloadable
separately. This is why the Further Reading and References appear at the end of
each chapter. Thus a chapter contains the main points in the area and the reasons for
their significance. It is not intended to examine each of these points in detail—there
is insufficient space to do this. However, the interested reader can follow up in the
Further Reading or References for further detail and information. There is also an
Abstract at the front of the chapter (rather longer than usual) to set out what is
covered in the chapter. This is so that readers who only want to download one
chapter have a clear idea of what is in it, as the Abstracts are visible in the Preview
facility for each chapter that are available on the Springer web site for the book.

There are many references to online sources on the Internet. Readers of the
e-book can access these directly as they are embedded in the text as hot links. Some
URLs of web pages change over time due to site names being changed by their
owners, or the position of the web site in the site hierarchy being changed. Where
the link does not access the required page, the correct page can often be located by
putting the URL into Google. If this doesn’t work due to Google’s cached copy
of the original web site having been over-written, then the title of the reference can
be typed into Google.

It is hoped that this book makes a useful contribution to an important area of
discussion and debate.
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