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Introduction
Digital art, a realm once confined to the flickering pixels of nascent computer screens,
has undergone a breathtaking metamorphosis. From the rudimentary oscillations of
Ben Laposky's oscilloscope to the immersive, interactive experiences of today, digital
art has consistently pushed the boundaries of what we consider to be art, technology,
and even reality itself. This book, Beyond the Screen: The Evolution of Digital Art from
Pixels to Phenomena, embarks on a journey through this captivating evolution,
exploring the pivotal moments, groundbreaking technologies, and visionary artists
that have shaped this dynamic art form.

The story begins in the mid-20th century, when the line between scientist and artist
began to blur. Pioneers like Laposky, Frieder Nake, and Georg Nees, armed with early
computers and plotters, discovered the aesthetic potential hidden within algorithms
and mathematical functions. These early experiments, often resembling abstract
drawings, laid the foundation for a new artistic language – one spoken in code, pixels,
and interactive interfaces. The invention of Ivan Sutherland's 'Sketchpad' showed that
computers could be user-friendly and interactive, making them more accessible to a
wider number of potential users.

The arrival of personal computers in the 1980s and 90s democratized the digital
canvas. Software like Photoshop and Illustrator empowered artists with unprecedented
control over images, while the rise of the World Wide Web opened up a new frontier
for artistic expression and collaboration. Artists like Andy Warhol embraced the digital
medium, further legitimizing it in the eyes of the mainstream art world. The late 20th
Century provided digital art with Accessibility, Democratisation and Exposure.

As technology advanced, so did the ambition and scope of digital art. Generative art
emerged, harnessing the power of algorithms to create ever-evolving, often
unpredictable artworks. Virtual and augmented reality technologies transported
viewers into entirely new dimensions, blurring the lines between the physical and the
digital. Interactive installations transformed audiences from passive observers into
active participants, fundamentally altering the relationship between art and its
viewers.

More recently, the rise of Artificial Intelligence (AI) and Non-Fungible Tokens (NFTs)
has sparked both excitement and debate within the digital art community. AI-
generated art challenges our very notions of authorship and creativity, while NFTs
have revolutionized the way digital art is bought, sold, and valued. These
developments, while controversial, demonstrate the ever-evolving nature of digital art
and its capacity to reflect and shape the technological landscape.
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Beyond the Screen is not just a historical account; it is an exploration of the present
and a glimpse into the future. It examines the cultural, social, and political implications
of digital art, delving into questions of authenticity, ownership, and the very definition
of art in the digital age. Through vivid descriptions of groundbreaking artworks,
insightful interviews with leading digital artists, and thought-provoking discussions,
this book invites readers to contemplate the next steps in the ongoing evolution of
digital art – an evolution that promises to be as unpredictable and transformative as
the technology that drives it.
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CHAPTER ONE: The Dawn of Digital: Early
Experiments and Pioneers
The story of digital art doesn't begin with the sleek touchscreens and sophisticated
software we know today. It starts in a much more analog world, a world of humming
mainframes, punch cards, and the faint glow of cathode ray tubes. The mid-20th
century was a period of unprecedented technological advancement, and within the
sterile laboratories of universities and research institutions, a quiet revolution was
brewing – the seeds of digital art were being sown.

It's tempting to think of early computer art as purely technological, a byproduct of
scientific experimentation. But the reality is more nuanced. The individuals who first
coaxed images from these nascent machines were not just engineers and
mathematicians; they were, in a very real sense, artists. They saw the potential for
aesthetic expression in these new tools, even if the tools themselves were incredibly
limited by today's standards. These pioneers weren't just manipulating numbers; they
were exploring form, line, and composition, albeit through the unfamiliar language of
code.

One of the earliest and most significant figures in this prehistory of digital art is Ben
Laposky. A mathematician from Iowa, Laposky wasn't initially interested in creating
art. His primary tool was an oscilloscope, a device typically used to visualize electrical
signals. These machines, common in scientific laboratories, display waveforms on a
small screen, creating patterns of light that represent the fluctuations in voltage.
Laposky, however, saw something more than just data in these dancing lines.

Starting in the early 1950s, Laposky began experimenting with manipulating the
oscilloscope's input signals. He used various electronic circuits and oscillators to
create complex, abstract patterns on the screen. These weren't random squiggles;
they were carefully controlled compositions, often symmetrical and visually striking.
He then photographed these ephemeral displays using long-exposure photography,
capturing the fleeting patterns of light on film.

Laposky called these images "Oscillons" or "Electronic Abstractions." They are
considered by many to be the first true examples of digital art, even though the
"digital" aspect was limited to the electronic manipulation of analog signals. The
images themselves are captivating. They resemble swirling galaxies, intricate
mandalas, or perhaps the delicate tracery of frost on a windowpane. They possess a
strange, otherworldly beauty, hinting at the vast visual potential that lay hidden within
the circuitry of these early machines.
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Laposky's work was a crucial first step. It demonstrated that electronic devices could
be used for something other than pure scientific analysis. They could be instruments
of creative expression, capable of generating images that were both aesthetically
pleasing and conceptually intriguing. His work bridged the gap between the scientific
and the artistic, a recurring theme throughout the history of digital art. He actively
exhibited these works in art galleries, asserting an artistic context for them, not a
scientific one.

While Laposky worked with analog signals, others were beginning to explore the
possibilities of truly digital computation. In the 1960s, computers were still massive,
expensive machines, accessible only to a select few. But within this small community
of computer scientists and engineers, a handful of individuals began to experiment
with using computers to generate visual output.

Among these pioneers were Frieder Nake, Georg Nees, and A. Michael Noll. These
individuals, working independently in Germany and the United States, were among the
first to use computers and plotters to create what they termed "computer graphics." A
plotter is a mechanical device that uses pens to draw lines on paper, guided by
instructions from a computer. It's essentially a robotic drawing arm.

Nake and Nees, both working in Germany, were influenced by the aesthetics of
constructivism and concrete art. Their early works were often geometric, consisting of
lines, squares, and other simple shapes arranged in precise patterns. These weren't
just random arrangements; they were generated by algorithms, sets of mathematical
instructions that dictated the plotter's movements. This meant that the artwork was
not directly created by the artist's hand, but rather by a set of rules, a program.

This concept of algorithmic art, where the artist defines the process rather than
directly crafting the image, is a fundamental principle of digital art. It shifts the focus
from the artist's manual skill to their conceptual and programmatic abilities. The artist
becomes a composer of rules, a director of processes, rather than a traditional painter
or sculptor.

A. Michael Noll, working at Bell Labs in the United States, took a slightly different
approach. He was also interested in algorithmic art, but he also explored the
possibilities of simulating randomness and chance within his programs. One of his
most famous works, "Gaussian Quadratic" (1965), involved generating a series of lines
whose positions and angles were determined by random numbers drawn from a
Gaussian distribution. The result was a visually complex and unpredictable image, yet
one that was still entirely determined by the underlying algorithm.

Noll also conducted a fascinating experiment that explored the perception of computer-
generated art. He recreated Piet Mondrian's "Composition with Lines" (1917), a
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famous example of abstract geometric art, using a computer and plotter. He then
showed both the original Mondrian and the computer-generated version to a group of
subjects, without telling them which was which. Surprisingly, a majority of the subjects
preferred the computer-generated version, and many were unable to distinguish
between the two.

This experiment, while simple, raised profound questions about the nature of art and
aesthetics. If a computer could create an image that was indistinguishable from, or
even preferred to, a work by a renowned artist, what did that say about the role of the
human artist? Was it the artist's skill, their intention, or something else entirely that
gave art its value? These questions continue to resonate within the digital art world
today.

The early work of Laposky, Nake, Nees, and Noll was crucial in establishing the
foundations of digital art. They demonstrated that computers could be used as
creative tools, capable of generating images that were both visually compelling and
conceptually challenging. They also introduced the concept of algorithmic art, a
fundamental principle that would shape the development of digital art for decades to
come.

These early pioneers were working in a very different technological landscape than we
are today. The computers they used were incredibly primitive, and the process of
creating even a simple image was laborious and time-consuming. But despite these
limitations, they were able to create works that were both aesthetically innovative and
conceptually groundbreaking. They laid the groundwork for the digital art revolution
that was to follow, a revolution that would transform the art world and our
understanding of what art could be. They had to master completely new skills - coding,
algorithmic thinking and working with rudimentary output devices. These skills were
completely alien to art school training at the time.

It is important to remember, however, that whilst these were 'digital' artists, they were
very much scientists, mathematicians and engineers first. They were exploring new
technology, and happened to discover art along the way. The 'art world' and the
'technology world' were, at this stage, very much separate and there was very little
communication or cross-over between the two communities. That would slowly start to
change in the years that followed, but, for now, digital art existed, somewhat isolated,
within a technological niche.
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