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Vera Molnar

Born in Hungary in 1924, Vera Molnar was an early pioneer of computer
art. She was fascinated by elementary forms and once explained 'My life
is in squares, triangles, lines.’

Coming from a fine art background, in the 1940s and 50s she created
abstract art.

However, in the 1960’s she began to develop her radical systems-based
approach. When she created a series, she would work systematically
through all the possible permutations by hand, following a sequence of
instructions and self-imposed limitations. Thus, she was essentially
using her brain as a computer! In fact she called the method she used
for implementing her algorithmic programmes her ‘imaginary machine’.

Later she began to use a real computer and the early programming
language Fortran, which allowed her to input endless algorithmic
variations into a computer, using a language of Os and 1s. These were
then outputted to a plotter that produced line drawings with a moving
pen.

She also explored the slippages between order and chaos, deliberately
introducing a '1% disorder' to get a little— but not too much —
randomness into her work.

Vera died last year aged 99.

The work "Mesh" is among her earliest Computer Art works and was
created in 1971.
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Frieder Nake

Frieder Nake, born in 1938 in Germany is also a pioneer of computer art.
Unlike Vera, he did not come from an art background but was a
mathematician with an interest in programming. As a student in 1963, he
developed software for the Zuse Graphomat Z64 plotter an then used it
to create his early algorithmic artworks. His first exhibition in 1965 in
Stuttgart marked a significant milestone in digital art.

Nake often incorporates chance elements in his compositions, as seen
in his series of random polygons, one of which is shown here (25265
Random Polygon Plotter drawing from 1965). These works, typically
consisting of a single line that bends at random points, reduce graphics
to their fundamental elements. Nake's asymmetrical and tense
compositions stand in stark contrast to today’s notion of a "clean"
computer aesthetic.

Nake’s work is also often witty. Hommage to Klee refers to German
artist Paul Klee, known for his individualist style which shows influences
from expressionism, cubism and surrealism, for his colour theory and his
incorporation of his love for music and his musicality into his artworks.
Paul Klee was a major influence on Nake. Klee has once described his
art as “taking a line for a walk” and, by contrast, Nake described his own
work as “the computer taking a line for a walk”.
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Desmond Paul Henry

In 1952 Desmond Paul Henry, purchased a Sperry Bombsight analogue
computer used by World War Two bombers to calculate the accurate
release of bombs onto their targets. He was a philosophy lecturer at the
time at Manchester University (UK) but was also an amateur artist and
had a lifelong interest in machines. He was captivated by the graceful
movements of the computer’s inner mechanical parts. In 1961 he
converted the Bombsight computer into the first of three
electromechanical drawing machines constructed during the 1960s.
Today only the remnants of his second drawing machine remain and are
held by the London Science Museum.

Henry harnessed the rotational capabilities of the Bombsight computer’s
mechanisms to create drawing machines. A drawing arm holding pen(s)



travelled over a moving drawing table. Henry planned and set the
machine up to work within certain parameters but had only general,
overall control of these unpredictable drawing machines, since they
relied partly upon a mechanics of chance for the production of highly
complex, abstract, curvilinear line drawings. He would make further
adjustments in response to the machine’s act of creation and decided
when the process was complete, then afterwards he embellished he the
machine’s drawings by hand, here with pink pastel-like shading.

Henry planned and set up the machine to work within certain parameters,
made further adjustments in response to the machine’s act of creation,
decided when the process was complete and later on, Henry would
colour and embellish the machine’s drawings by hand, here with pink
pastel-like shading.
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Harold Cohen

Computer Art and Robotics pioneer, British artist Harold Cohen
invented AARON, the earliest program artificial intelligence program for
artmaking.

The AARON software was first conceived in 1973 and although it can be
used to create visuals for displays on monitors or as projections, it
chiefly works via the plotters and painting machines that Cohen built.
These interpret commands from a computer to make line drawings on
paper, and this is what we mean when we put the work under the
heading of robotics.

Cohen himself was a — highly successful — painter and for several
decades he would colour the robot drawings by hand. In 1995 he
developed a version of AARON that not only drew the forms but could
colour them as well.

The images we are showing here date from 1982-84, and stem from
what was at the time a unique human/machine collaboration. The first
two are black and white drawings while the second two have been hand-
coloured by Cohen.

Cohen elevated the computer to the status of collaborator capable not
only of following instructions but also of taking autonomous artistic
decisions and constantly emphasised AARON’s independent creativity.
As well as the robot drawings, you will have the opportunity, on Video
Player 5 in the Education Room, to see AARON in action.
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Benoit Mandelbrot

Benoit Mandelbrot was a pioneer in using computer graphics to illustrate
fractal geometry. In fact, he coined the term ‘fractal’ in 1975 to refer to
complex geometric shapes that displays self-similarity at all scales. They
are created by repeating a simple process over and over in an ongoing

feedback loop. This means that the output at one step becomes the
input at the next step and this makes fractals ‘dynamic.’ You will see



some beautiful explosions of recursive forms in our Education Room.
Driven by recursion, fractals are images of dynamic systems.

A great place to start your exploration of fractals is with the Mandelbrot
set (shown here) as is a two-dimensional set with a relatively simple
definition. Yet, it shows great complexity, especially as it is magnified.
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Andy Lomas

Andy Lomas (UK) trained as a mathematician and also worked as a
supervisor of computer generated effects, for which he won an Emmy
award. His art explores how dynamic sculptural forms can be created
emergently by simulating biological processes.

Cellular Forms uses a simplified biological model of morphogenesis.
Morphogenesis is primarily a biological term and is a developmental
process by which tissues and organs acquire the shape that is critical to
their function. One simple example is the diversity in the design and
shape of leaves, so that each tree has exactly the right leaves for its
characteristics and needs.

In Lomas’ art, three-dimensional structures are created out of
interconnected systems of particles. He introduces various parameters
and forces but the complex structures produced are optimized not by the
rules of nature such as ‘survival of the fittest’ but by aesthetics — in other
words by what looks good. They are not intended to simulate any
specific process, although forms naturally emerge with strong
reminiscences of plants, corals, internal organs and micro-organisms.
Lomas’ art is an example of A-Life in which artificial life systems are
used to create art.

Lomas uses the programming languages C++ and CUDA to design all
the software used to run the simulations and render the resulting images.
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Craig Reynolds

On Video Player 3 you will find two videos by Craig Reynolds played in
sequence and looped: They are 1) Original 1986 Boids simulation (Boids
Demo Reel 1987 — Part B) and 2) Stanley and Stella in “BREAKING
THE ICE” - Original Symbolics

Craig Reynolds is a researcher and software developer. He is best
known his artificial life program, first developed in 1986, which simulates
the flocking behaviour of birds. In fact, the name “boid’ is a shortened
version of "bird-oid object", which refers to a bird-like objects. Many of
the films you watch and games you play will have animations featuring
boids.

In the most basic Boid world, the boids have to adhere to some simple
rules like steering to avoid bumping into the other boids, alignment which
means going in the same direction as the others and cohesion, which
means moving towards the average position or centre so that the boids
stay in a group. Reynolds himself and many other software developers
have built on the basic model by adding more complex rules such as
avoiding obstacles and seeking goals.

Craig Reynolds has worked on various shorts (like The Juggler (1981)
and Stanley and Stella in: Breaking the Ice (1987), which is shown here
a well as full-length feature films like the science-fiction movie Tron
(1982) and Tim Burton’s Batman Returns (1992) where computer-
generated bat swarms and armies of penguins march through the
streets of Gotham City.
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Karl Sims

Karl Sims, from the US, is a groundbreaking digital media artist and
visual effects software developer. You will be able to try out his RD Tool,
which is an interactive web application and watch some of his art films in
the Education Room.

RD Tool (2022) generates dynamic shapes and patterns by simulating
two virtual chemicals that react and diffuse on a 2D grid, Chemical A is
added throughout the grid at a given "feed" rate. Chemical B replicates
by consuming A, but dies off at a given "kill" rate.

When you use different values for the feed and kill rates, you get
different types of patters emerging.

We are showing three of his videos.

Seven Experiments in Procedural Animation, 2018 (animation)

Here you will see moving images that look “biological” in that they
resemble sea creatures, neurons or other microscopic structures. But
these transforming images are purely defined by mathematics. The
custom code uses fractal algorithms, procedural noise, and reaction-
diffusion techniques.

Panspermia 1990 (video) is the name for the theory that life exists and
is distributed throughout the universe in the form of germs or spores.
This animation places the viewer in the middle of a virtual world of an
aggressively reproducing inter-galactic life form.

In Particle Dreams 1988 (video) a collection of dream sequences
created using 3D particle systems techniques. Behaviour rules are
applied to thousands of individual particles to model complex
phenomena such as explosions, snowstorms and a waterfall.
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