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Foreword

I am an artist and writer who has been involved in the algorithmic arts since the
1960s when I saw Jasia Reichardt’s exhibition Cybernetic Serendipity at London’s
Institute for Contemporary Art. My contribution to the field was recognized in 2018
by the Cultural Programs of the National Academy of Sciences who invited me to
show a retrospective of my work as a part of their 50th anniversary celebrations of
that exhibition. In 1989, the Australia Council for the Arts awarded me a two-year
Media Arts Fellowship, and in 2023, I received the ACM/SIGGRAPH Distinguished
Artist of the Year Award for Lifetime Achievement in Digital Art.

Back in 1953, when I was six years old, we moved from a small two-room stone
cottage high on the Yorkshire moors (which didn’t even have electricity) to a three-
bedroom house in suburban Manchester. It had an inside toilet, a bathroom, hot
running water, and many other mod-cons we of the developed world take for granted.
It also had a telephone which lived in a window alcove in the hallway. It was a
big Bakelite affair anchored to the wall by a woven, twisted-pair cable, and I was
forbidden to touch it unless there was an emergency. Today, seventy years later,
I have an iPhone 13. It can be used almost anywhere and connects me, almost
instantaneously, to the world’s knowledge as well as its many dubious untruths. It
boasts a camera which is significantly better than any I have owned before. I can use it
to take photographs of natural phenomena (aka cute little kittens) to post immediately
to Facebook for the delight of all. How the mighty computer has changed our world!

In the mid-1990s, I undertook a consultancy on behalf of the Australia Council for
the Arts and Museums Australia investigating the way that small regional museums
in Northern Queensland could benefit from the then-new World Wide Web. These
are often voluntary organizations that only open a couple of days each week. Cura-
tors expressed their concern that putting their collections online together with their
opening times could provide a ‘shopping list” for the global criminal community.
Around the same time an Egyptologist showed me a sample of grave cloth from a
Pharaonic tomb and indicated the dust and pollen it contained. This dust provides
essential additional information about how and where the fabric was made and
stored—something that is missing from the simple pictorial record. This problem, of
semiosis—the relationship between the signifier web object and the signified ‘real’

vii



viii Foreword

object—is a problem that underlies the verisimilitude and value of the representation.
For the casual visitor the image may be sufficient, but the serious researcher requires
richer, multidimensional data.

Russell Kirsch, who pioneered image digitization in the mid-1950s (see illustra-
tion overleaf), once told me that a complete digital record of an oil painting would
require 15 dimensions in addition to the 2D pixel array. Kirsch and his art histo-
rian partner Joan also pioneered the computational approach to esthetic analysis
and creativity—their 1988 Leonardo journal paper The Anatomy of Painting Style:
Description with Computer Rules is here: https://www.jstor.org/stable/1578708.

In their first book in this series, the editors addressed the role of museums in
adopting the WWW and digital technology. Here, in this current volume, they make
the transition to what they call computational culture. When explaining terms like this
to people I like to compare the ‘computer-aided’ to the ‘computational’ paradigm.
Computer-aided solutions are typical of first-generation adoption of digital tech-
nology. Professionals take what they know and automate it: accountants automate
triple entry bookkeeping (and create massive amounts of redundancy along the way).
Architects and engineers take traditional drafting techniques to make computer-aided
design (CAD) applications that mimic the old ways of doing things. Despite their limi-
tations, these metaphorical tools increase productivity, and the technology becomes
widely adopted.

In 1990, I gave a talk to a group of undergraduate students at one of Australia’s pre-
eminent Engineering Schools. I encouraged them to get involved with the computer
revolution, not just by using these tools but also by learning how to build and develop
new ones of their own. I warned them that the time would come when they may not
be employable without these skills. After I had finished a tenured professor, who had
seniority, stood up and counseled the students to ignore my predictions. ‘Don’t throw
away your slide rules and technical pens just yet’, he advised. ‘These computers are
just the latest fad’.

Fortunately, the dinosaurs have retired, and a second generation has emerged
who are no longer anchored in the pre-computer idiom. They are developing new
tools that make use of the unique opportunities offered by what Alan Kay called
the computational meta-medium with its embedded artificial intelligence (Al), arti-
ficial life (A-Life), and immersive interfaces. Web3 beckons, no longer a metaphor
for the printed page or TV channel, but a whole new way of engaging with other
intelligences—both real and artificial. For example, the buildings of Zaha Hadid—
and many other contemporary architects—would be impossible to conceptualize,
visualize, or build without this new generation of computational creative assistants.

This collection of essays explores this new paradigm: its history, development,
the new methods that are emerging, and their possible futures. As the digital process
evolves from being a tool into a creative collaborator, this is a welcome and timely
text.


https://www.jstor.org/stable/1578708
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Russell Kirsch, Portrait of his son Walden at three months, 1957. Original image 179 x 179 pixels.
The first digital scan was produced using a rotating drum scanner invented by NIST (https://www.
nist.gov/mathematics-statistics/first-digital-image). (Used with permission. National Institute of
Standards and Technology, rights reserved)
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Preface

Fueled by the convergence of computational culture colliding with sweeping social
and cultural change, the arts are experiencing a revolutionary moment poised to
transform art and life as we know it on a global scale. Sparking intense excite-
ment and investment is the promise of the Metaverse, a new place in cyberspace,
a 3D internet, that extends reality, building immersive virtual worlds on internet
platforms and networks, enabling human-to-human interaction (HHI) with a user-
centric approach in a 360-degree immersive interaction environment, a sharp contrast
to humans looking at 2D flat screens. With computational culture, for the first time,
reality, and virtuality merge, integrated by new developments in artificial intelli-
gence (Al) and machine learning (ML), materialized by emerging technologies from
virtual reality (VR) to augmented reality (AR) while extended reality (XR) makes
us feel more than human, offering artists of all stripes new digital ways of making
art, telling stories, and engaging participants and audiences. The Arts and Compu-
tational Culture: Real and Virtual Worlds is among the first books to address the
context, complexity, and impact of this multi-faceted subject in vivid detail aiming
for up close and personal engagement of the reader while evoking a landscape view.

Tectonic shifts in information technology that brought us digital culture at the
end of the 20th century changed the way we communicate and use information
while creating an explosion of born-digital and digitized documents and objects. Yet
our way of life from work to home and travel remained essentially in place, whereas
with the emergence of computational culture, our life, identity, work, and play are
rapidly becoming embedded in advanced computer systems summoning Al and ML
in conjunction with the latest technologies capable of simulating human senses and
tracking our digital identity. For the first time, human intelligence is being challenged
by artificial intelligence in ways that will impact academic disciplines, professions,
and industry systems using algorithms to break down silos. This interconnectedness
of life across the globe is having dramatic effects on the arts from tools and tech-
nologies to social and cultural values and ethics, making computational culture both
inspirational and disruptive.

From digital to computational culture, the focus shifts from hierarchical institu-
tional systems and control to artists and their work connected to the global internet
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xii Preface

environment, teeming with human experience and interaction across all digital media.
Facilitated by computing, artificial intelligence, machine learning, algorithms, and
simulated human senses, the arts are expanding their horizons across all facets of
human life and experience. Artists have new tools and new spaces to engage the
public from the internet and across many digital venues, real and virtual to galleries
and museums, shopping malls, public squares, and education. Big tech’s recent focus
and massive investments in building the Metaverse depend on working with digital
artists to design new spaces and places and platforms that bring virtual worlds to life.
In this moment of computational culture surging, digital arts are positioned to take a
lead in infusing life with creativity, innovation, and new art forms, as life plays out in
extended reality merging real and virtual. With advances in artificial intelligence and
global connectivity, digital human behavior between reality and virtuality, the pace
of computational transformation is accelerating, putting into question basic assump-
tions about life and art beyond human experience. Work by Baidu, a major Chinese
Al and tech firm, notes that ‘Digital humans powered by artificial intelligence are
learning increasingly human-like behavior to become an essential part of our lives’.

We delve into human computational behavior, a key driver to the reception, devel-
opment, and use of technology, ranging from smartphones to computer devices
embedded in our personal and shared environments. Seeing that on average people
use their smartphones some ten hours per day, but in practice, they are connected
via multiple devices 24/7, places the human computational relationship at the heart
of computational culture, which accelerates its use and adoption inspiring a truly
revolutionary shift in the landscape of life, art, science, and technology.

This book explores human existence in the space between life as we knew it and
life having evolved over the more than two years of COVID-19. The state of human
experience to which we return is one of the dynamic changes impacting how we
see ourselves and the arts. What choices will we have to chart our future, real and
virtual? The world, like a global stage where daily conversations among billions of
participants chart new directions during turbulent times, sits in sharp contrast to the
deserted public square during the COVID-19 lockdown. Now, two years later, we
are faced with the death and destruction of two ongoing wars, in Ukraine and Israel
causing chaos and collateral damage on many fronts from city streets and universi-
ties to state and federal centers of power. Yet in parallel to this volatile environment,
the arts and computational culture are in the middle of revolutionary change, trans-
forming the arts in ‘the age of AI’. Given its pace of acceleration impacting ways
of living, working, and loving, we endeavor to present the arts in the past, present,
and future, from both historical and current perspectives of these challenging times,
considering various aspects in the chapters within this book.

In this book, we present global interdisciplinary research bringing new perspec-
tives on how the rapid shift from digital culture to computational culture is being
shaped by the infusion of new computational innovation creating new tools and tech-
nologies for arts tied to computing, human communication, experience, interaction,
and expression across new media. As we move from a text-based to a visual and
audio world of learning and knowing, one increasingly led by our human senses of
seeing, hearing, feeling, and touching, to emotions and states of mind and being, we
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become acutely aware of the radical changes occurring to our sociocultural frame-
work. Not since the French Revolution has change been so swift and oppositional
and yet all-inclusive in its impact on the arts and sciences as life evolves through a
computational reordering of doing, knowing, and being.

The book’s 27 richly illustrated chapters by distinguished international authors
from different backgrounds in the arts and computing share their journey in compu-
tational time and space. Beginning with the Renaissance, progressing to the present
and into the future, the book traces the steps of computational and cultural trans-
formation, focusing on some key influencers in arts, science, and technology. This
includes musicians, performing artists, and poets, who wrought critical changes to
minds and hearts, while positioning the arts as the driving force for new ways of
thinking about life on planet Earth. Many of these artists sought freedom, refuge,
and peace post-World War I and World War II and became immigrants to the USA,
contributing significantly to the brilliance of American science and culture.

The book is organized into seven parts, each with several chapters.

Part I: Prelude to 21st Century Computational Culture: Pioneers of Art and
Science presents Chaps. 1-4:

Chapter 1 “Leonardo da Vinci, Renaissance Icon of Art and Science: Being Human
and Beyond” shows how Leonardo da Vinci’s ways of being an artist, thinking,
and seeing life and nature achieved a seamless integration of art and science. This
involved a new conceptual model that absorbed his passion and love defining what
it means to be human, that now underpins and inspires the Al revolution. Chapter 2
“Evariste Galois and His Circle: Mathematics, Romanticism, and Revolution” covers
the French mathematics genius, Galois (1811-1832), who although died at young
age of 20, brought art, new esthetics, and elegance to algebra and group theory,
asserting the spirit of freedom of expression and individuality. Chapter 3 “Alan
Turing: Breaking the Code, Computing, and Human Identity” delves into the life
and work of Alan Turing (1912-1954), father of computer science and machine
intelligence and pioneer for gay rights, so that his work is seen as foundational and
inspirational to the age of artificial intelligence (AI) and machine learning (ML).
Chapter 4 “The Digital Road to the Age of AI” journeys from the 1960s to the
present, as it highlights computer visionaries in the likes of Vint Cerf, co-inventor of
the internet in 1973, and Tim Berners-Lee, inventor of the World Wide Web in 1989,
and delves into the revolutionary artists who introduced and inspired modernism,
from Picasso, Miro, Chagall, and Andy Warhol to the present with computer artists
such as Refik Anadol.

Part II: Curating Art: A Paradigm Shift from Digital to Computational
Culture includes Chaps. 5-8:

Chapter 5 “Transformations: Media Arts for Representation and Change” features
interviews with leading educators in computing arts, exhibitions, and learning.
Chapter 6 “Conservation of Digital Arts Heritage: The Computer Arts Archive” cele-
brates its founding in 2020, reaching back to the founding in 1968 of Computer Arts



Xiv Preface

Society (CAS), as they collaborate on collecting, organizing, and exhibiting mate-
rials from 1968 to present and into the future and draw inspiration from computer
art history revealed in their collections, as they converge with a new flourishing
of computational arts. Chapter 7 “Case Studies in Digital Heritage Preservation:
Seeing Through the Lens of Computational Culture” is presented at a critical junc-
ture where new image technologies are widely available, easy to use, and affordable
which is demonstrated by several case studies designed to be eye-opening to creators
of image-based artwork at a time when visual interaction is at the center of our lived
experience. Chapter 8 “Digital Preservation and Access: Photography Past, Present,
and Future” offers sophisticated hybrid approaches to photographic documentation
processes that support narratives past to present across image technology boundaries
presented by photography expert and artist, Graham Diprose who takes the reader
on an exciting journey through case studies.

Part III: Art and Emerging Sociocultural Global Movements presents
Chaps. 9-11:

Chapter 9 “Vision and Virtuality: Future Images, Contemplation, and Compu-
tational Culture” centers around philosophical ideas of likenesses and how they
inform debates about the meaning and the relation to images in the digital age as
we increasingly see the world as an image, part of many longstanding metaphys-
ical ideas about meaning and reality, and how these ideas might inform contem-
porary discussions about computational culture and virtuality. Chapter 10 is titled
“The Promise of Pastiche: How Al Systems Pervade the Cultural Heritage Sector”.
The human—machine interaction of large-scale learning models (LLMs) and artificial
intelligence (AI) art generators set up enormous copyright challenges for the cultural
heritage sector when the provenance of an image may be a pastiche of all sorts of
images scraped off the internet, but the only information inscribed in their metadata
relates to the prompt and the model that created it. At the heart of the matter is that
generative art is replacing the use of images from stock photographs or artist port-
folios. Chapter 11 “Visualizing and Unveiling Our Information Landscape” delves
into society’s increasingly complex information landscape, exploring the emerging
virtual-physical worlds that now underpin much of everyday life, shedding light
on unseeable frameworks and shifting structures, critiquing the ‘black boxes’ that
surround our digital lives and data, constructing artworks and experiences that visu-
alize and unveil important contexts and ‘truths’ of this technological age engendering
both intellectual and emotional responses.

Part IV: The Metaverse includes Chaps. 12-16:

Chapter 12 “The Metaverse and Expo 2020: VR. AR, MR, and XR” considers
developments in the virtual Metaverse, using the Expo 2020 international showcase
as a case study. Chapter 13 “Hyperhumanism Versus Transhumanism in New Media
Art” navigates the accelerating landscape of technology and artificial intelligence
(AI) as New Media Art is positioned as an imperative nexus, dissecting the intricate
dance of human inventiveness, where radical philosophies explore the theoretical



Preface Xv

backbone of these philosophies and influence on natural intelligence (NI) revealing
resonances in the realm of New Media Art. Chapter 14 “Performance and Virtual
Reality: The Stage as a Multidimensional Environment” is set to change radically
with the increasing inclusion of virtual reality (VR) technologies into creative prac-
tice exploring foundational works as well as a new breed of artists using VR to
present multi-modal ways in which artists in VR performance experiment while
presenting notable artists, their works, and emerging voices in this area. Chapter 15
“Lacan and ZiZek in the Metaverse” considers the Metaverse through the lens of
Sigmund Freud and the philosopher and cultural theorist, Slavoj Zizek, and espe-
cially French psychoanalyst and psychiatrist, Jacques Lacan, whose psychoanalytical
thought offers a powerful means of understanding the underlying desires driving the
development of new technologies and allows us to see how the Metaverse manifests
elements of our unconscious response to our own humanness. Chapter 16 “Aug-
mented Reality in Digital Art: Case Histories and Future Directions” explores the
intersection of augmented reality (AR) and digital art, highlighting the potential of
AR to transform the way we create, experience, and interact with art, and presents a
short history of AR projects discussing the challenges and perspectives on the future
of AR in digital art.

Part V: Education in the A ge of Computational Culture presents Chaps. 17-19:

Chapter 17 “Computer Arts Education: Creative Process and Al Challenges”
teaches computer arts to aspiring graduate students, developing their knowledge and
skills for successful careers across new media, film, and video set in a computa-
tional world using creative approaches featuring teamwork, high-tech laboratories,
shared experiences, and digital curation in the spirit of innovative thinking and imag-
ination, a conversation between Tula Giannini and Terrance Masson. Chapter 18
“The Arts and Integrative Medicine: A Doctor’s Journey to Healing Mind, Body,
and Soul” explores the arts and integrative medicine considering emerging develop-
ments inspiring holistic approaches to human health and healing illuminated through
a conversation focusing on Dr. Victoria’s personal medical journey as a practicing
doctor from her medical education to medical practice east and west including medi-
tation, psychology, yoga, and Ayurveda practice. Chapter 19 “Immersive Serious
Games: Shifting Paradigms from Activism to AI” focuses on the transformational
development and application of immersive serious games in the cultural and educa-
tional sectors using virtual and augmented reality and computational and machine
learning technologies, such as generative art, changing the ways in which interactive
learning and storytelling are being experienced.

Part VI: Human States of Being: Real and Artificial Consciousness includes
Chaps. 20-24:

Chapter 20 “Arts in the Public Square: Reality and VirtualSpace” looks at changes
wrought by the pandemic when humans were experiencing life mostly from home
while the public square, museums, theaters, and university campuses were closed
as we experienced radical social and cultural change shifting to virtual life, social
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media, online communications, and smartphones, only gradually returning to the
public square, but owing to the Al the revolution, life, as it was before, was not to
return. Chapter 21 “The Senses Beyond: New Directions in Game Engine Experi-
ences” elucidates video games as a significant part of the audiovisual culture while
game engines are widely used not only for the construction of video games, but also
arts projects, virtual reality experiences, and serious or educational games of student
projects for the digital media BSc degree programs at the University of Greenwich.
Chapter 22 “Insights into Digital Experience Practices: Extending Senses in Arts
and Performance” follows the journey of a performance and digital media artist’s
practices delving into curatorial research revealing various approaches to interactive
arts and performance that extend the human body with wearable devices and other
technologies expanding the senses, blurring physical and virtual. Chapter 23 “Cul-
tural Conflict and Heritage: Global Human Interaction”, seen in the rise of political
strife across the globe when arts institutions are rethinking collection interpreta-
tions and exhibition narratives, reflects on the sociocultural environment outside the
museum walls, both real and virtual. Chapter 24 “Arts Research in a Computational
Framework’ explores how computational culture is transforming arts research in the
context of human digital behavior and experience combined with the rapid evolution
of global communication and interaction in physical and virtual environments.

Part VII: The Future of Computational Arts and Life presents Chaps. 25-27:

Chapter 25 “Connecting in Global Multi-modal Environments: Post-normative
(Im)materiality and Equity” focuses on how new perspectives on heritage, human
esthetics, and cultural conflict are shaping arts communities and extending our path of
discovery and shines a light on the need for broad participation of diverse cultures in
shaping the future of cultural organizations and social life around the arts. Chapter 26
“Computer Arts Society: Charting Present to Future” brings historical perspectives to
computer arts to gain new insights into its future. Chapter 27 “The Future of the Arts
in a Computational Culture” evaluates possible future trends in computational culture
drawing on the contents of the book’s chapters while focusing on new developments
as we enter the ‘Age of AI’ in ways that challenge human intelligence, spark human-
Al partnerships rife with human displacement, societal disruption, and chaos. We
are challenged to seek new ways of being more than human while cherishing our
hard-won freedoms and individual identity as we continue to advance the arts across
an expanding global stage where reality and virtuality morph.

This book on The Arts and Computational Culture brings together the multi-
faceted aspects of human development as we enter the age of Al. We juxtapose a
broad spectrum of interdisciplinary influences on the arts defined broadly as we seek
to gain a deeper understanding of being human in a world increasingly challenged by
virtual life and the Metaverse. From avatars and robots to embedded technology, we
are experiencing a redefinition of consciousness and states of mind and body. In this
new landscape that we all inhabit, artists of all types are at the forefront of bringing
new vision, creativity, and imagination, to ways of seeing and doing as they work at
that critical intersection between real and virtual lives.



Preface xvii

We are also experiencing a new sociocultural world order, powered by an emerging
computational global framework. Led by the arts, computing, and technology and
personified by 21st-century visions of human identity and consciousness, computa-
tional culture captures the hearts and minds of millions of people participating in a
virtual public square 24/7. As our global conversation and interaction, where east
meets west shapes Earth’s evolving cultural ecosystem, we are transforming the arts
imbued with a new vision of science and technology tied to emerging computational
human experience, values, and ethics. This book aims to provide a selection of views
on the issues involved in this transformation.

New York, USA Tula Giannini
London/Oxford, UK Jonathan P. Bowen
2024
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