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grasp the incomprehensible phenomena of real time – simultaneously at the three institutions

(or with ultra-short delays).

With aesthetic simplicity (John Maeda, The Laws of Simplicity, 2006), the works of Thorbjørn

Lausten are easy accessible; but behind the simplicity complicated calculations and an enormous

field of knowledge is hiding that, at closer inspection, may take your breath away.

We wish to send our warm thanks to our collaborating partners DMI – Danish Meteorological

Institute, Truls Lynne Hansen from the University of Tromsø and Mikal Bing; and to The Danish

Arts Council for generous support.

Thanks to the editors and authors of this publication for their inspiring contributions. Finally,

but most importantly, a special thanks to Thorbjørn Lausten for an inspirational, delightful and

cheerful collaboration that has given us a much larger insight into an important part of the world

of artwhere, to paraphrase a quotation by SørenKierkegaard, “onemay loose one’s step for awhile.”

Nina Hobolth Marianne Bech PeterWeibel
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Preface

Thorbjørn Lausten is one of the most compelling artists in Denmark today. Since the late 1960s,

he has been aware of the different experiments and movements in art; he made his first kinetic

construction in 1970 and a couple of years later he made the electronic sculpture Pointany-X. This

marked a turning point in his artistic practice and focus. Since then, the electric light and its dark

alter ego – the shadow – have been inseparable elements in his works.

His unique explorations of connections between light, time and space – and his experiments

with many kinds of light sources – make Thorbjørn Lausten a pioneer in the field between art

and science. He induces signs, symbols and texts into his works, and sharpens the senses of the

viewer by the invisible function that turns the light on and off in regular intervals. Not surprisingly,

he has been in a close collaboration with scientists over the years, like the Danish astrophysicist

Ib Lundgaard Rasmussen. Together, they have visualized radio-waves from the Sun by electronic

and computerized processes and a video projector (Light-Figure, 1991). Some years later (1996), in

the installation Now – The Polar Space, they worked together on visualizations of scientific data,

e.g. electronic data streams, as a kind of metaphor for the potentials of knowledge and information

that are embedded in the technological creation of images based on digital data. This is at first an

important contribution to the contemporary extension of visual art to visual culture as subjects of

artistic practice and scientific study, secondly an important proof of the return of the image into the

sciences that was banned since 1800, and third, an important contribution to the new techniques of

scientific visualization and sonifications.

MAGNET –Thorbjørn Lausten’sVisual Systems is the result of collaboration between theMuseum

of Contemporary Art in Roskilde (DK), Nordjyllands Kunstmuseum in Aalborg (DK) and ZKM |

Center for Art and Media Karlsruhe (GER). InMAGNET, the encounter of data and art is being ex-

plored, in this casewith a focus on geomagnetic andmeteorological datawhich is received from the

Internet and visualized on large video projections. In Roskilde, this includes two neon installations.

In Aalborg, a selection of large images of visual systems from the 1970s will also be on display.

Once again, Thorbjørn Lausten makes something invisible visible; it is exactly by this expan-

sion of our sensory apparatus that the highly developed technology of our time is giving us: wemay



Introduction

The idea of this publication is to investigate the convergence of, or relations between, the algorith-

mic and art – historically and theoretically – with Thorbjørns Lausten’s practice as the crucial turn-

ing point. The anthology offers a view on Lausten’s earlier projects and field works within kinetic

systems and light structures as well as a contextualized understanding of his work as a part of a

paradigmatic change of art, which has been named “the algorithmic revolution.”

We have chosen to approach this issue from two angles. First of all, we bring together five

essays by PeterWeibel, Michael May /Frederik Stjernfelt, Morten Søndergaard, Peter Lunenfeld and

Hartmut Böhme. Each of them sheds a different light on the use of data, of technology as artistic

and cultural phenomena, and of the semiotics of visual systems.

Secondly, we have chosen to present the data practice of Thorbjørn Lausten since 1972 as a

digital dialectic that works very consciously with all the effects and affects of the algorithmic revo-

lution.

Thorbjørn Lausten is one of the few Danish artists who has investigated the field between

art and technology most consistently and in an international context. This anthology explores the

visual systems of Thorbjørn Lausten and his use of scientific data; from this vantage point he asks

questions regarding the boundaries of aesthetics, knowledge, art and technology.Dowe really know

these boundaries? Andwho defines them?

Adeeper questionwould be if it is possible to speak about the “before” and “after” data.What are

the implications, if data is all that we have at our disposal in our search for knowledge that is not

accessible to our bodily sensory system? What is knowledge without object? Michael May and

Frederik Stjernfelt write about this, among other issues, in their article.

It seems appropriate to envisionUmberto Eco’s famous point (fromOpera aperta, 1962) that aes-

thetic and art must be defined as a system of relations – in this sense, an “open work.” Thorbjørn

Lausten’s data projections anddata practice are a result of exactly such a strategy forworkingopenly

in the field between art and science. In this field, he performs his systems of relations in different

variations: They become visual systems. In the transformation of data to images Thorbjørn Lausten

follows the algorithmic track.
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Lausten performs his visual systems on many levels. As a challenge to the viewer, they play on

the assumption that technology is an embodiment of science. The technological method is a way

for the human kind to get in touch with areas that would otherwise be outside our reach. Technol-

ogy is the expansion of the human sensory system; with the help of technology we hear and see

at a distance – even unimaginable distances. Therefore, most technology is also teletechnology

(from Greek tele = far): telephone, television, etc. Art may function as a filter or “visual field” that

mediates between the domain of science and the data streams and distant sensing of technology.

This is exactly the position of Thorbjørn Lausten’s visual systems: They go in between, hook us up,

and open up to a world and ourselves in it. How dowe understand it?

In his essay, Hartmut Böhmewrites:

“I am not examining the developments in technology on the plane of reality, but rather their

phantasms, superstructures and their beyond in Nietzsche’s sense, their unconscious and sup-

pressed in Freudian terms, their real performance and not propositions in the sense of political

rhetoric and linguistics.”

Thorbjørn Laustenwishes to focus on how artmay represent real performance. The question of

reality and representation is a question of discourse – the relation of art to reality is a conundrum

that the artist must face, first and foremost.MAGNET is an exploration of this relation, as an open

system; it is a hidden turning point inside the system of relations that he makes; a starting point

for a digital dialectic, perhaps, or: an “unfinished business,” as Peter Lunenfeld puts it.

Data is the philosophical and aesthetic gasoline of unfinished business. In Thorbjørn Lausten’s

work we do not see the world, but the world is under construction. It is unfinished, a translation

or a system of data based on uncertain configurations. The algorithmic revolution is unfinished

business.

Morten Søndergaard PeterWeibel
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Peter Weibel

From Data to Images and Back.

An Introduction to the Visual Systems

of Thorbjørn Lausten

The Triumph of Technology and the Crisis of Representation

Representation was and still is a key issue in art. For thousands of years, art had the aim and duty of

representing reality by producing images of the world. Around the turn of the 20th century, artists

outlawed the visual representation of the world of objects. Abstract art became the avant-garde,

allowing only the representation of geometrical forms. Since no images of objects were acceptable

in painting anymore (Kazimir Malevich), the familiar return of the represented happened: for the

first time, the object was not represented but legitimized as real on the stage of the art museum

(Marcel Duchamp). This dichotomy reigned for the rest of the 20th century, leading to accumulated

objects in assemblages and environmental art.

But my focus is not directed on this crisis of representation inside the art system. I want to

single out another aspect: the competition between art and science regarding the value of images.

With the rise of science, mankind learned that not only pictures and other visual forms repre-

sent reality, but also numbers, equations and concepts. The competition between Bild [image] and

Begriff [concept] started and ended preliminarily as a division of labor between art and science: art

became the dominant field of concrete pictures, science primarily the domain of abstract numbers.

Now we are at the threshold of a new period where this strict division is becoming obscure and

obsolete. Thorbjørn Lausten is one of the few artists advanced enough to be aware of this threshold.

SECTION 1

MAGNET –
THE WORLD AS ALGORITHM Scientia sine arte nihil est; ars sine scientia nihil est.

Jean Vignot, 1392

Mathematics possesses not only truth but supreme beauty,

a beauty cold and austere, like that of sculpture, sublimely pure and

capable of a stern perfection, such as only the greatest art can show.

Bertrand Russell, 1918



proof, in order to achieve the ideal mathematical form of

representing reality, was the peak of the “mathematization

of nature” that the German philosopher Edmund Husserl

still was bemoaning in 1936 in his book Die Krise der euro-

päischen Wissenschaften (The Crisis of European Sciences and

Transcendental Phenomenology).

Lagrange had the reputation of being Europe’s best

mathematician. In his booksThéorie des fonctions analytiques

(1799) and Leçon sur le calcul des fonctions (1801), Lagrange

gave mathematics its strength by assiduously avoiding the

use of visual materials, using only algebraic tools and oper-

ations. Classical mechanics, the physics of the world, owes

its mathematical form to Leonhard Euler and Lagrange. Lagrange not only influenced later mathe-

maticians such as Carl Friedrich Gauss and Bernhard Riemann, but also the 19th-century physicist

Hermann von Helmholtz and even philosophers like Kant and Hegel in their fight for analyticity

and rationality based on concepts and numbers instead of image-basedAnschauung and intuition.

The theoretical physicist James Clerk Maxwell used the dynamics of Lagrange and his analytical

methods to postulate the existence of electromagnetic waves in his seminal paper A Dynamical

Theory of the Electromagnetic Field (1865), giving mathematical expression to Michael Faraday’s 1821

discovery of electromagnetism. In 1887 (by happy coincidence in Karlsruhe), Heinrich Hertz suc-

ceeded in proving that the postulated electromagnetic waves did indeed exist. Hertz turned theory

into experience, providing an experimental proof – showing that electrical signals can indeed travel

through open air – for Faraday’s and Maxwell’s theory. The physics of the 19th and 20th centuries

clearly stated the primacy of theory over experience.

Underlying the dichotomy between abstraction and Anschauung, numbers and images, we find

a much deeper opposition, between theory and experience. In the former times of Lebenswelten

[lifeworlds], experience overrode theory. In modern science, in the epoch of modern physics’ suc-

cessful mathematization of nature, theory took priority over experience. This triumph of theory

over experience aggravated the conflict between abstraction andAnschauung, numbers and images.

Digital abstraction advanced to such a high complexity that modern mathematics and physics

now go far beyondAnschauung, becoming not only the language of theUnanschauliche – the unintu-

itable – but also the language of the incomprehensible. But this is precisely the reasonwhywe con-

struct these mathematical models, because they help us to understand the laws of nature better

than our sensory perception could ever do. The “labor of the concept” (Hegel) turned the world of
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The reason is the success of science and of the industrial and post-industrial revolutions, which

owe everything to the progress of the technical sciences, built as they are around mathematics as

the universal language of nature. As a reaction to the beginning of the industrial revolution, the art

world, especially the Romantic Schools, began to favor the “image” again, and Anschauung [visual-

ization or intuition]. F.W. J. Schelling, the philosophical champion of German Romanticism, had

already claimed in his System des transzendentalen Idealismus (System of Transcendental Idealism) of

1800 that only through “intellectual contemplation” and “congenial intuition”–Anschauung – could

one grasp the absolute, the highest form of knowledge. This romantic agenda was in sharp con-

trast to the philosophy of the Enlightenment, which rested on the power of rational thought.

G.W.F. Hegel, on the other hand, was a strong proponent of the labor of the Begriff. Accordingly, in

his Die Phänomenologie des Geistes (Phenomenology of Spirit), which he penned in Jena in 1806, Hegel

placedhimself in opposition to theRomantics,whomhe accused of “not construing, but feeling and

contemplating the Absolute, and it is not the concept thereof, but the emotion and contemplation

of it that are meant to lead the way to be expressed.” Hegel stated that the Absolute could not be

gained through Anschauung but only through the labor of the concept. For him, Romanticism

marked the end of art, because philosophy, in the guise of self-awareness, had taken the place of

religion and art in the search for absolute truth. In the battle between Anschauung and abstraction,

Hegel (and Immanuel Kant aswell) clearly sidedwith abstraction. Abstraction, Enlightenment, and

rationalization formed the blockade againstAnschauung and images in the search for truth.Modern

sciences embodied the legitimatization of abstract concepts and mathematical formulae with in-

creasing success. That a formula like e=mc2 could become so famous demonstrates the culmination

of this tendency, which started synchronously with the industrial, technical and political revolu-

tions which began around 1800.

In the fields of philosophy and art there was still a battle going on between the different forms

of representation, between image and concept as the realest form of truth, the truest representation

of reality. In the case of science, this battle had already been decided by the end of the 18th century.

The great 18th-centurymathematician Joseph Louis Lagrangewrote in the preface to his influential

bookMécanique analytique (Analytical Mechanics) in 1788: “One will not find diagrams in this work.

The methods that I expound require neither constructions, nor geometrical or mechanical argu-

ments, but only algebraic operations, subject to a regular and uniform course.” Lagrange expressed

the conviction of his time most radically, namely that only mathematical rationalization could

explain and represent the world accurately. Only a mathematical analysis of the mechanics of the

world could give us the absolute truth. Any trace of Anschauung, any image had to be expelled as a

possible contamination of the pure “construction of the Absolute,” as Hegel defined it at around

the same time. Lagrange’s rejection of any image or graphical construction, even of a geometrical

JeanMarie Leroux, L’art s'illustre par la science,

la science se perpetue par l’art, 1812, etching

after a drawing of Jean Galbert Salvage



institute of the University of Göttingen, in Germany, where they not only served to teach “spatial

intuition” to students, but also to support the progress of abstraction. Their purpose, in the end, was

to enable theUnanschauliche – the unvisualizable – to be visualized. It is evident that these models,

especially those belonging to theUniversity ofGöttingen, served as one of the starting points for the

abstract sculpture of the early avant-garde in the 20th century.

In movements such as constructivism and Abstraction-Création, particularly in the works of

Naum Gabo, Antoine Pevsner, Etienne Beothy, and Georges Vantongerloo among others, the influ-

ences of the “mathematical sensibility” that the Futurists spoke of in their 1914 manifesto, “Geo-

metric and Mechanical Splendour and the Numerical Sensibility,” penned by Filippo Tommaso

Marinetti, are evident. The early avant-garde’s interest in mathematics was likewise continued

through into the neo-avant-garde, fromMax Bill toMarioMerz, and influenced the development of

bothminimal and conceptual art.

The chair of the mathematics department at the University of Göttingen, the eminent mathe-

matician David Hilbert, who was known as a formalist, was a central figure in the approach called

visualization – making the unintuitable intuitable. In his 1932 book with Stephan Cohn-Vossen,

Anschauliche Geometrie (published as Geometry and the Imagination in 1952), Hilbert embraced

theAnschauliche [the intuitable, the visual], as the title already suggests. In the preface to the book,

he wrote:

“Inmathematics, as in any scientific research, we find two tendencies present. On the one hand,

the tendency toward Abstraction seeks to crystallize the logical relations inherent in the maze of

material that is being studied, and to correlate thematerial in a systematic and orderly manner. On

the other hand, the tendency toward intuitive understanding fosters a more immediate grasp of the

objects one studies, a live rapport with them, so to speak, which stresses the concrete meaning of

their relations.

As to geometry, in particular, the abstract tendency has here led to the magnificent systematic

theories of Algebraic Geometry, of RiemannianGeometry, and of Topology; these theoriesmake ex-

tensive use of abstract reasoning and symbolic calculation in the sense of algebra. Notwithstanding

this, it is still as true today as it ever was that intuitive understanding plays amajor role in geometry.

And such concrete intuition is of great value not only for the research worker, but also for anyone

whowishes to study and appreciate the results of research in geometry.

In this book, it is our purpose to give a presentation of geometry, as it stands today, in its visual,

intuitive aspects.With the aid of visual imaginationwe can illuminate themanifold facts and prob-

lems of geometry, and beyond this, it is possible inmany cases to depict the geometric outline of the

methods of investigation and proof, without necessarily entering into the details connected with

the strict definitions of concepts andwith the actual calculations.”
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experience into theory, into a world of written-down mathematical formulae, and these formulae

in turn have transformed the real world.

Around the beginning of the 19th century, diagrams in books on mathematics were strictly

taboo if their authors wished to be taken seriously. But only100 years later, the image triumphantly

returned: first, as Veranschaulichung des Unanschaulichen [visualization of the abstract]; and second,

as the revaluation of intuition – Anschauung. This offered a basis for future visual practice: visuali-

zation as a bridge betweenVeranschaulichen des Unanschaulichen, between images and data.

So, on the one hand we had the triumph of theory and abstraction, the explanation of mechanics

and motion in mathematical terms. This world, expressed in mathematical formulae, resulted in

the technical revolution of the 19th and 20th centuries. This school of thinkers was opposed to

images, because they are only valid in specific cases; images deceive. Formulae describe laws and

ideas beyond particularities. This approach could be described as Platonic.

On the other hand, we had mathematicians and physicists such as Josiah Willard Gibbs and

Henri Poincaré,whodidnot attempt toundermine visually-orientedwork inmathematics and even

supported intuition. J.W. Gibbs, one of the founders of statistical mechanics and thermodynamics,

was interested in visualization. In two papers of 1873, “GraphicalMethods in the Thermodynamics

of Fluids” and “A Method of Geometrical Representation of the Thermodynamic Properties of

Substances byMeans of Surfaces,” Gibbs illustrated the problem of surfaces and of thermodynamic

stability using graphical means. A sculptural model of this graphical presentation of fluids in

motion exists, and it is awonderful example of visualization of data as amodern sculpture. Poincaré

wrote in his paper “La logique et l’intuition dans la science mathématique et dans l’enseignement”

of 1899 (“Logic and Intuition in Mathematical Science and Teaching”) published in L’enseignement

mathématique I, pp.157–163: “And even though puremathematicians could dowithout intuition, it

is always necessary to come back to intuition to bridge the abyss which separates symbol from real-

ity, theory and experience.” Even mathematicians need intuition to create new theorems. Poincaré

even drew pictures and figures to illustrate his ideas. And Dutch mathematician Luitzen Egbertus

Jan Brouwer (1881–1966) established a doctrine of “intuitionism” that viewed the nature of mathe-

matics as mental constructions governed by self-evident laws.

In the early 19th century, the role of pictures, diagrams, and figures took a three-dimensional

turn in themathematicalmodels used byGaspardMonge in France, and in the latter part of the cen-

tury by Alexander Brill, Karl Weierstrass, and Felix Klein, in Germany. Klein wrote the influential

book Lectures on the Icosahedron (1913), and he promoted the use of mathematical models in teach-

ing. Built fromwood and plaster, wire and paper, glass and brass, they looked like artistic creations

and resembled likemodern sculptures; their use was widespread, most notably at themathematics



and Arte Programmata. Arte Kinetica, opera moltiplicata, opera aperta (1962, Milan), or the exhibition

The Responsive Eye (1965, The Museum of Modern Art, New York) which coined the term op art.

Meanwhile, the tendencies towards rationalization in art had led to an alliance between cybernetics

and the information aesthetic. Theorists such as Umberto Eco,Max Bense andAbrahamMoles inte-

grated the semiotic approach of Charles S. Peirce into art, as well as the mathematical theories

on information and communication technology developed by the Russian A.A. Markov and the

American Claude Shannon. Building on the information and communication systems available,

new forms of a cybernetic art developed, the works of Nicolas Schöffer for example. In 1970, the ex-

hibitions Information in theMuseum ofModern Art, New York and Software, Information Technology:

Its NewMeaning for Art in the JewishMuseum, NewYork afforded a belated and incomplete version

of the new alliance between art with information theory and communicationmedia.

Many concrete art and op art works were more or less programmed. By 1963, Karl Gerstner had

already published a book on programming the visual, Programme entwerfen (Designing Programmes).

But in order to programmore complex solutions it was necessary to take on the help of “computing

machines.” Yet only a few artists followed this new path. In the year of revolts, 1968, new players

entered the scene with the publication of Computer und visuelle Forschung (Computers and Visual

Research) : scientists and engineers who conducted visual research with the help of computers and

produced visual works. In this year, 1968, the magazine Bit international, a quarterly magazine that

appeared in many languages was also published that catered to the “presentation of the theory of

information, the exacting aesthetic, communication media and mass media.” Nine editions came

out in total before 1972, of which the last two also dealt with concrete poetry and the television.

Around 1968 the advent of a new age became evident, which was not shaped by the appearance

of mechanized machines in the field of art as was already practiced by Vladimir Tatlin and the

Constructivists, but rather by the appearance of character-processingmachines.

In the summer of 1968, an international colloquium on computers and visual analysis was

held in Zagreb accompanying the exhibition Tendency 4, Computer and Visual Research. In the same

summer, the meeting of art and the computer was also put forward in the exhibition Cybernetic

Serendipity in London. The topic in each case was programmed art, only in one case with and in one

casewithout the computer. Concrete art includes for example art programmedwithout a computer,

digital art is concrete art programmedwith a computer. The year 1968 described a caesura: the tran-

sition from art programmedwithout the computer to art programmedwith the computer.

With the post-industrial revolution, based on information and communication technology (radio,

television, internet), we saw the advent of media and digital art. The answer to the crisis of repre-

sentation was due also but not only to the linguistic turn (Richard Rorty, The Linguistic Turn, 1967),
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Hilbert even went so far to say that the propositions of geometry would be just as true if one

took the abstract terms “line,” “point,” “place” and replaced them with concrete terms like “table,”

“chair,” “mug.” For him, there was no difference between Platonism and realism, between symbol

and reality, between abstraction and concretion, between numbers and images. Similary, his friend

Hermann Minkowski, who, like Klein and Hilbert, taught in Göttingen, re-conceptualized pure

number theory in visual terms inThe Geometry of Numbers (1896).

At the turn of the 20th century, a certain division between art and science existed. Art was seen as

the regime of images, of intuition and experience. Science was the domain of numbers, concepts

and theory. But as a consequence of the machine-based industrial revolution, beginning around

1800, definitions and domains shifted. Finally, around 1900, it came to the crisis of representation,

where the ties between classical visual representation and reality were cut. The depiction of the

world of objectswas no longer allowed. The image of the objectwas not allowed, since photography,

a machine-based art, could deliver pictures much truer of reality than paintings. This judgment

against the object produced abstract art. If anything, only the real object was acceptable. This crisis

of representation, expressed in abstraction, is the origin ofmodern art. But around 1900 the collapse

of the division between concept and images, numbers and visuals was also taking place. The ra-

tional branch of abstraction, which began with Gabo and Pevsner’s Constructivist Manifesto and the

like and advanced into the geometrical abstraction of Abstraction-Création (1931–1937), under-

went some drastic manifestations at the end of the1950s in Europe.

Max Bill, himself a member of Abstraction-Création, published the magazine abstrakt konkret

in 1944 and organized an exhibition with the same title. From 1952 onwards he was the director of

the College for Art and Design in Ulm, which followed the agenda of the Dessau Bauhaus. Bill pre-

ferred the expression “concrete” to “constructive,” as he did not derive forms from reality through a

process of abstraction, but, rather, construed geometrical forms in his mind. He said that “art can

impart thinking in such a way that a thought is directly perceivable as information.” The conver-

gence of formal, mathematical thought and visual, artistic thinking was already being addressed

and enunciated here: the conceptualization of art, the notionalization of vision. Similarly, infor-

mation and not form became the object of perception. The most important international artistic

currents of the 1960s, the New Tendencies grew out of geometrical abstraction, concrete art and

constructivism throughout Europe in around 1960, and quicklywent downas Zero, op art or kinetic

art in the art history books. A critical rationality cultivated on geometric abstraction, constructivist

and concrete art, which caused a methodical reflection in art. It thus became preferable to speak of

“visual research” rather than of art. The results of the research were made popular through exhibi-

tions such asBewogen Beweging (1961, StedelijkMuseum,Amsterdam,ModernaMuseet, Stockholm)



The mathematical precision lacking in the early 20th-century definition of an algorithm was a

source of irritation tomanymathematicians and logicians of the period. In 1906, the Russianmath-

ematician A.A.Markov, who helped to develop the theory of stochastic processes, created a general

theory of stochastic, or random, processes on the basis of his so-called Markov chains, which were

summarized by A.N. Kolmorogow in his essay “On the Theory of Markov Chains” in 1936. These

chains represented the mathematical model of a memory-free process that describes a physical

systemwhen the probability of state transition depends solely on the state of the system at a given

time, and not on the previous history of the process. The transition probability of the state at time

t+1 is dependent solely on the state at time t. In this way, the Markov chains allow sequences of

mutually dependent variables to be studied in accordance with laws of probability. They are se-

quences of randomvariables inwhich the future variable is dependent on the current variables, but

independent of the state of its predecessors. In the late 1950s and early 1960s, this theory of stochas-

tic processes was successfully applied to the stochastic generation of poetry and music, that is to

say: random music and random text. The concept of algorithmic coincidence was accepted as the

ultimate definition of chance, and led to the foundation of an algorithmic information theory by

Gregory J.Chaitin and Andrei Solomonov (Algorithmic Information Theory, 1987).

Around 1930 the intuitive concept of computability, or of the algorithm, became more mathe-

matically precise. The works of Kurt Gödel, Alonzo Church, Stephen Kleene, Emil Leon Post,

Jacques Herbrand and Alan Turing demonstrated that all formal versions of the concept of com-

putability are equally valid and can be viewed as a precision of the concept of the algorithm. Algo-

rithms are older than computers, therefore, but have been most famously deployed in computer

programming in the course of the past 70 years. Any problem able to be programmed is able to be

solved algorithmically with any contemporary programming language (high-level machine lan-

guage).

The development of programming languages began with Axel Thue (1863–1922), whose “Pro-

bleme über Veränderungen von Zeichenreihen nach gegebenen Regeln” in 1914 provided a first pre-

cise version of an algorithmic decision process: with the aid of a finite alphabet (e.g. six letters), and

a systemof rules R (e.g. two rules of transformation), itwas possible to determine in individual cases

whether a specified sequence of signs could be generated from the given alphabet and system of

rules. Semi-Thue systems of this kind were used to develop the theory of formal languages. In the

1950s Noam Chomsky referenced Semi-Thue systems in order to describe grammatical structures

of natural languages. On the basis of Chomsky’s Semi-Thue systems, John Backus and Peter Naur

introduced a formal notation around 1960 which enabled the syntax of a language to be described,

and from this systemof notationALGOL 60 (algorithmic language) evolved, the first successful pro-

gramming language.
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which helped to erase the negative judgment against the word, numbers and concepts in art. This

linguistic turn of the 1950s together with cybernetics and information theory cleared the ground

for the development of systems and structures in art. It opened the way for semiotic approaches in

art (Umberto Eco, Opera aperta, 1962), and above all, allowed conceptions and representations of

the world to be based on linguistic models. In retrospect, we realize that not only constructivist

and concrete art, op art and kinetic art contained basic elements of programmed or algorithmic art,

but that also happenings and fluxus can be re-considered from an algorithmic angle, as the art of

instructions (chains of letters) to be acted for the participating public. All these art movements can

be considered as different forms of “algorithmic art.”

All this made it possible to recognize that the notion of the nature and the representation of

reality only exists as we perceive and conceive it, as R. J. Boscovich wrote in De spatio et tempore, ut

a nobis cognoscuntur in 1755 (reprinted as: “A Theory of Natural Philosophy,” The MIT Press, Cam-

bridge, MA, 1966, pp.203–205) and that the notion of nature and the representation of reality is

something that we construct and therefore can program, and that this programming is of a digital

nature.We realized that theworld can bemore or less completely represented bynumbers. Thiswas

the digital or algorithmic revolution.

TheWorld as an Algorithm

In science, the “algorithmic revolution” began in 1930 or thereabouts – in art, it began some 30 years

later. An algorithm is understood to be a decision procedure – a set of instructions to act out –made

up by a finite number of rules, a finite sequence of explicitly defined elementary instructions that

exactly and completely describe the stepwise solution to a specific problem.

The most well-known implementation of algorithms is in computer programs. A program is

an algorithm written in a language enabling it to be executed in steps by a computer, and there-

fore every computer program (as a high-level machine language) is an algorithm, too. The task of

executing the steps in generating or decision-making processes, that sometimes require hours

or days of computing, has been transferred to a machine: the computer. And as these computing

machines became more advanced, the programming became more precise. Computers are con-

trolled by algorithms in the form of computer programs and electronic circuits. The first algorithm

written specifically for a computer was recorded in 1842/1843 by Ada Lovelace, in her notes on

Charles Babbage’s Analytical Engine (1833). Since Babbage was unable to complete his proposed

machine, however, Lovelace’s algorithm (designed to compute Bernouilli numbers) was never

executed on it.



tions, interactivity and virtuality. In the exhibitions of the New Tendencies in the early 1960s in

Zagreb, Milan, and elsewhere, viewer participation in the construction of a work of art played a

considerable role. In works associated with fluxus, happening or performance, the object of paint-

ing or sculpture was entirely replaced by instructions for the audience to act out. The instructions

for use that implicitly accompany any commonplace object took the place of the actual object, and

in this way led to the explicit integration of the audience, the participation of the public.

The future of digital art can be seen in BrunoMunari’s 1952 publishedMacchinismo, amanifesto

aimed at reconciling art with the machine: “The machine must become a work of art! We will dis-

cover the art of the machines.” This idea was propagated in the 1962 exhibitionArte programmata,

arte cinetica, opera muliplicata, opera aperta, which was curated by Bruno Munari and Giorgio Soavi.

Umberto Eco contributed a text from which the movement took its name. Arte progammata is a

form of kinetic art in which, on the one hand, movement is predictable because it more or less

follows the rules of mathematical programs, but at the same time permits random processes. That

is to say, the course of movement fluctuates between random and programmed, between precise

predisposition and spontaneity, and therefore occurs within a systemwewould today term dynam-

ically chaotic. Programmability – at least as a concept –hadnow taken its place. The optical changes

induced by the movements of the viewer in op art, the mobile elements of kinetic paintings and

sculptures, the incorporation of viewers who are expected to interfere manually, to press buttons

or keys: All this amounts to early – pre-computer – forms of mechanical and manual interactivity.

Works of art were exposed to random influences, or were rendered manually or mechanically con-

trollable andprogrammable – algorithmic, in otherwords – by their viewers. Imageswere produced

by programs long before the computer came along. The computer as technical interface enhanced

and enforced the possibilities of algorithmic art.

Algorithmic art and its pinnacle, digital art, have shown us that pictures are made up of num-

bers. The old conflict between image [Bild] and concept [Begriff ] has become obsolete with the ad-

vent of algorithmic art. David Deutsch, the inventor of the quantum computer, wrote in 1985 in

Quantum Theory, the Church-Turing principle and the universal quantum computer : “Every finitely real-

ized physical system can be perfectly simulated by a universal computing machine operating by

finite means.” That is to say: Every physical event or set of objects or image of the world can be

represented by numbers. Benoît B. Mandelbrot’s book The Fractal Geometry of Nature (1983), which

provided the basis for themathematical simulation of clouds, water waves, snowflakes, trees, flow-

ers, woods, mountains, etc., of all natural phenomena such asmotion, dynamics, chaos, turbulence,

was not only the triumphant return of the image in mathematics and physics, the realm of num-

bers; it also laid the scientific foundation for a new convergence of image and concept, figure and

number, and thereby built a bridge between art and science. This began with themagnificent work
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Running parallel with advances in computingmachines,machine languages and the associated

algorithmic procedures and beginning around 1960, intuitive algorithms in the form of instruc-

tions for use and action began to play amajor role in analog art, with applications in art forms rang-

ing from painting to sculpture, from happening to fluxus. One might say that sequences of signs

(in the form of digits) are also instructions for machines to act. Known as programming languages,

artificial languages, or digital codes, they are used in digital art. Sequences of signs in the formof let-

ters can be instructions for human beings to act. These are termed natural languages, and are used

in analog art. Accordingly, instructions to act exist for manual and mechanical tools like hands,

buttons, keys, and so forth. And instructions to act exist likewise for digital and electronic tools.

For centuries algorithms have been used intuitively as control systems, instructions, rules of

play, as plans and scores in architecture andmusic. Inmusic and the fine arts, algorithms have long

been valuable instruments of creation. The artists’ books of the Renaissance, such as Leon Battista

Alberti’s tract De re aedificatoria (1452), Piero della Francesca’s De prospectiva pingendi (ca. 1474), or

Albrecht Dürer’s illustrated bookUnderweysung der Messung (1525), already amounted to manuals

for making paintings, sculptures, and buildings. Mathematical aids and even instructions, small

mechanical contraptions have been used by composers from Johann Sebastian Bach to Wolfgang

Amadeus Mozart, from Arnold Schönberg to Joseph Schillinger. A central role is played in modern

music by serial and static processes, by techniques and algorithms which are aleatoric and stochas-

tic, permutative and combinatorial, recursive and fractal; and this function is exercised not just

intuitively, but also in the sense of high-precision mathematics. Beginning in 1958, Pierre Barbaud

for example championed a rigorously determined algorithmic composition process, which was

made possible with the assistance of computers. His goal was to create human-made music with

machines, reflecting only the human thought process, without emotion.

There are two different usages of the algorithm in modern art: its intuitive application, as in

the concrete art movement (a plausible example being Karl Gerstner’sVariable Image of 1957/1965,

which consists of variablewooden bars in ametal frame) and its precise application (as in computer

art). There have been attempts to reconcile both modes through various measures. In 1965 the

fluxus artist George Brecht produced a work entitledUniversalmaschine, a reference to Alan Turing

and an explicit allusion to the computer as a universal machine; similarly in 1969/1970 Gerstner

created a work entitledAlgoRhythmus1. Dick Higgins, another fluxus artist, publishedComputer for

the Arts in 1970 with a machine score for computer music by James Tenney (with text by Higgins).

As early as 1962, a text byUmberto Eco appearedwith the telling title arte programmata. This notion

of programming in artwas extended to architecture by the Italian architect LeonardoMosso in1969.

In the analog art forms (op art and kinetic art, fluxus, happening) the intuitive use of the con-

cept of the algorithm led tomechanical andmanual practices of programming, procedural instruc-



many painters of the 20th century paint from photographs it is easy for art historians to continue –

and easy to understandwhy they continue – using painting as amodel for all pictures.

But since the developments in science and art that I have briefly sketched here, the concept

of the image has changed and expanded radically. We live in an expanding “universe of technical

images” (Villém Flusser). This universe consists of images not only by artists, but also by scientists

and amateurs in fast growing numbers. Most images today, and even the most important images,

are produced by the sciences. These images have an epistemic dimension, telling us truths or rep-

resenting defects in human organs with a hitherto unattained precision, delivering us insights

into the microscopic and nanoscopic dimensions of matter and visualizing data, the complexity of

which is so high that without visualization we would never understand it. The interdisciplinary

study of visual culture had to be introduced, there, as a new science of the image, commencingwith

the task that art history could not and did not aim to. Visual culture today not only consists of artist-

generated images, but also comprises of the pictures generated by machines, scientists, amateurs

and themassmedia (magazines, films, television and the internet).

Visual culture comprises the complete set of all forms of visual representation in all the media

of our “lifeworld” [Lebenswelt]. For the purposes of this essay, only that part of visual culture is

relevant that deals with the images of art and science. The bookVisual Thinking (1968) by Rudolf

Arnheimoffers a key to this newparadigm. The traditional dichotomies are combined in anewway,

even in its title. Visual perception (art) is not separate from abstract thinking (science), but con-

verges with it. The formal and logical thinking of the sciences and the visual and intuitive thinking

of the arts must be seen as complementary acts. Visualization of data and information is one of the

effects of the new science of images called visual culture, and of the convergence of science and art.

Edward Tufte, “The da Vinci of Data” (New York Times, March 3, 1998) was one of the first to

understand this development. With his book The Visual Display of Quantitative Information (1983),

he founded the field of information design. With the further publications Envisioning Information

(1990) andVisual Explanation: Images and Quantities, Evidence and Narrative (1997), he set himself up

as an influential pioneer in the visualization of data. Escaping Flatland is the aim he proposes to the

graphic designers of computer interfaces.

This is possibly where Thorbjørn Lausten’s own “visual systems” come in. Because historically

the first visualization enterprise was the study of the face of the Earth or the surface of the Earth,

called geometry. Geometry is one of the oldest sciences. Itmeantmeasuring the surface of the Earth

(from Greek geo = earth, metria = measure). Today geometry is a part of a mathematics concerned

with questions of length, cubes, and volumes, size, shape, and relative positions of figures and with

the properties of space. In geometry, the tendency for diagrams and line drawings to finally turn

into numbers can already be seen.
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On Growth and Form (1917) by D’Arcy Thompson, which was followed in 1933 by George D. Birk-

hoff ’sAestheticMeasure and in1952byHermannWeyl’s Symmetry.These interpretations culminated

in papers like Patterns of Growth of Figures: Mathematical Aspects (1962) by the Polish mathemati-

cian Stanislaw Ulam, inModule, Proportion, Symmetry, Rhythm (1966), edited by Gyorgy Kepes (the

successor of László Moholy-Nagy as director of the Chicago Bauhaus or School of Design), and in

genetic algorithms developed, for example, inThe Algorithmic Beauty of Plants (1990) by Przemyslaw

Prusinkiewicz and Aristide Lindenmayer, andDigital Design of Nature (2005) by Oliver Deussen and

Bernd Lintermann.

Today, as stated here, following the triumphant return of the visualwhich camewith the inven-

tion of fractals by Mandelbrot, the sciences from medicine to astronomy have been perfectly legi-

timized in using visualization methods. Three-dimensional visualizations are popular like never

before. The sciences havemoved and expanded into the realmof the image andmodern algorithmic

art has moved and expanded into the domain of numbers. But a combination and convergence of

the two is possible, as the title of a wonderful book of 1973 by the great Hungarian mathematician

Rényi Alfréd shows: Ars Mathematica. This could also serve as the inscription on the gate into the

territory of Thorbjørn Lausten’s art.

The world can be represented by numbers. Art becomes a representation of numbers. This is the

idea of visualization: images of data. The dream of Pythagoras, the representation of the world with

ratios of whole numbers, and the dream of Leibniz, the possibility of a calculatingmethod to define

and decide truth and reason, culminated in a digital philosophy, an algorithmic art that was finally

formulated asANew Kind of Science (StephenWolfram, 2002), in which the world is one large com-

puter, an algorithmic process.When Pontus Hultén, in his famous exhibitionTheMachine as seen at

the End of the Mechanical Age (The Museum of Modern Art, New York, 1968), paraphrased Tristan

Tzara by substituting the word “Dada” through “machine” and wrote in the catalogue: “No one can

escape from the machine. Only the machine can enable you to escape from destiny,” he couldn’t

know that this sentence would be even truer in the age of the universal machine called computer.

No one can escape algorithms.

Visualization as Interface Design

Art history had and has a much too narrow conception of the image, of the notion and concept of

the image. Art history thinks of the image as a painting, as a stable, fixed and framed flatland. Even

photography is thought of like painting; a photograph is a machine-generated flat painting. Since



Cartographers evolved aMap of the Empire that was of the same Scale as the Empire and that coin-

cided with it point for point. Less attentive to the Study of Cartography, succeeding Generations

came to judge a map of such Magnitude cumbersome, and, not without Irreverence, they aban-

doned it to the Rigours of sun and Rain. In the western Deserts, tattered Fragments of the Map are

still to be found, Sheltering an occasional Beast or beggar; in the whole Nation, no other relic is left

of the Discipline of Geography.” (Jorge Luis Borges,AUniversal History of Infamy, 1975)

We know since Borges and Baudrillard that maps have the tendency to devour the territory. Media

(maps) simulate reality (territory) so perfectly that there is no difference any more recognizable

between representation and reality. Geometry and geography taught us, as sciences of the Earth’s

surface, how to develop the first interfaces in cartographical form.

Cartography extended, as we know, from the surface of the Earth to the surface of the sky. The

field of astronomy, especiallymapping the positions of the stars and planets on the celestial sphere,

served as an important source of problems in geometry during the next one and a half millennia.

Eventually, we had a map of the whole world. Mappa mundi is the general term used to describe

Medieval European maps of the world. Approximately 1,100mappae mundi are known to have sur-

vived from theMiddle Ages. Even in antique times, themeasurement of the Earth had already given

rise to the idea that the Earth was curved. Eratosthenes of Kyrene (284–202 B.C.) proved that the

Earth is a globe. Thorbjørn Lausten shows us different and new mappae mundi, with the Earth as

a dynamical system.

At the end of the 18th century, the study of Earth-like surfaces made an important step forward

when the minimae areae of surfaces were first studied. In 1790, the mathematician J. L. Lagrange

(1736–1813) formulated the problem of how to fit a minimal surface to the boundary of any given

closed curve in space. Joseph A.F. Plateau (1801–1883), who was also a pioneer in cinematography,

inventing an early stroboscopic device, the “phenakistiscope,” in 1836, solved Lagrange’s problem

experimentally by using soap films in wire frames. Plateau studied the phenomena of capillary ac-

tion and surface tension (Statique expérimentale et théorique des liquides soumis aux seules forces molécu-

laires, 1873). The mathematical problem of the existence of a minimal surface with a given bound-

ary is named after him. The sphere is, of all possible figures, thatwhich encloses the greatest volume

with the least area of surface (see Jacob Steiner, Simple proofs of the isopermetric axioms, 1836). As such,

the sphere is not only an ideal body mathematically, but also biologically. Oil globules and soap

bubbles are wonderful examples of the sphere in nature, a model for the organic cell as a “steady

state” simulating equilibrium.

As we can see, the means of the mapping of surfaces changed in the course of centuries from

geometrical tomathematical. This path is being furthered byThorbjørn Lausten. Themathematical
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Today, such ameasurement of the Earth would be called cartography. The origin of the word lies in

Egypt. The Greek word chartis meant paper from the papyrus plant. The Romans made the Latin

charta out of chartis. In the 15th century it became carte (“map” in French) orKarte (German). In the

17th century it becameLandkarte (German), a carte of the landor cartography (inGreekchartis=map

and graphein = write). Cartography or mapmaking is therefore the study and practice of construct-

ing representations of the Earth as a flat surface. One problem in creatingmaps is the simple reality

that the surface of the Earth, a curved surface in three-dimensional space, must be represented as

a flat surface in two dimensions. This necessarily entails some degree of distortion, which must

be dealt with by utilizing projections that minimize this distortion in certain areas. Furthermore,

the Earth is not a regular sphere, but rather a shape known as a geoid, which is a highly irregular

but precisely knowable and calculable shape.

Thorbjørn Lausten’s visual systems are digital visualizations that are digital measurements of

the Earth, a digital cartography. Cartography as study of the surface of the Earthwas and is a combi-

nation of science, aesthetics and technology: it is in a certain sense the first interface. From this

example, or perhaps definition, we can learn: if cartography is the study and practice of representa-

tion, then an interface is also a practice of representation. The term “interface”, in a contemporary

sense, means more than surface science, that is, the study of the interface of two phases. It means

also the study of the representation of two phases. The study of the face of the Earth, the surface

of the Earth, turned the map into an interface representing the Earth. Interface as representation

allows manipulation of the interface and also of the representation and therefore introduces the

possibility of interactivitywith the surface.We can interactwith the interface or the representation

as we can act with the surface or with the reality. Current trends in this field aremoving away from

analog methods of mapmaking and toward the creation of increasingly dynamic, interactive maps

that can be manipulated digitally. A map can also be called a two-dimensional screen. A screen

could be called a virtual three-dimensionalmap. Amap is a flat two-dimensional interface. A screen

is a virtual three-dimensional representation.With the help of the mouse we can interact with the

interface of the screen, using a digital map.

The famous philosophical problems of representation discussed by Jorge Luis Borges and Jean

Baudrillard have their historical origins in this early practice. The study of interface is the study

of representation and simulation. In “La précession des simulacres” (Traverses, no.10, Paris 1978),

Jean Baudrillard refers to Borges’ story about the map and the territory to prove his thesis, that

simulation precedes reality:

“… In that Empire, the craft of Cartography attained such Perfection that the Map of a Single

province covered the space of an entire City, and the Map of the Empire itself an entire Province.

In the course of Time, these Extensive maps were found somehow wanting, and so the College of



This is the meaning of interface. The interface provides a translation between two entities or

black boxes, the system of observation and the observing system. The user interface has expanded

from the map to the computer. Echoing the evolution of cartography, from microscopic to macro-

scopic phenomena, there is also now a digital map of the Earth available, Google Earth, a represen-

tation of the Earth by a satellite and computer network, with which we can interact on the level

of representation. Again, we have a blend of surfaces and interfaces. We, the human system, use

Google Earth, the machine system, as an interface to observe the surface of the Earth, another

system. These three systems interact, just like black boxes. This marks the territory of Thorbjørn

Lausten’s art and science.

Thorbjørn Lausten’s visualization of geomagnetic and meteorological data is a new kind of inter-

faciology (the art and science of interaction and interaction design). Based on the data delivered

by measuring stations, we have to keep in mind that this act of measuring is the first act of inter-

action. Someof the data aremeasuredby satellites as instruments observing the surface of theEarth.

These satellites are interactive tools of surface mapping, of cartography. Thorbjørn Lausten makes

it clear to us that these data are results of our instruments and that other instruments, other ways

of cartography, would deliver other data. Thorbjørn Lausten’s visual systems make us aware that

we deal with the world not as it is but as we perceive and construct the world according to our

interfaces (natural sense organs, from the eyes to the brain) and our instruments (artificial sense

organs, and measurements). He offers us a constructivist view of the world. As already stated, his

approach is algorithmic. In his view of visual systems, the world is an algorithm but a constructed

one. His design of visual systemsmeans visualizing a blind code, the blind code of nature and then

making it visible, turning it into a recognizable code. The blind observers are given eyes.

The construction is part of the algorithm, is part of the world that we observe. This observation

or construction can be a noise factor or a redundant or an augmentative or an informative factor.

His use of data and technology combining visual and formal thinking is delivering information.

The visual representation, the form of data, can be misguiding and false or elucidating and true.

Especially when data are highly complex, scientists need visual forms, “images,” to help them to

understand the data, to recognize the information contained in the data. A reverse process occurs.

The ancient quarrel between concept [Begriff ] and image [Bild] has been reversed: the image, the

concrete visualization, assigns an epistemic value and information to the abstract concepts and

data. Form can also provide information (see Ecke Bonk,Monte Carlo Method, 2007). This is part of

the so-called “pictorical” or “iconic turn” (see W. J.T. Mitchell, “The Pictorial Turn,” in: Artforum,

March 1992 and Gottfried Boehm “DieWiederkehr der Bilder,” in:Was ist ein Bild?, 1994): an image

can tell the truth, can help us to understand the information contained in digital data.
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mapping of surfaces changed its focus from macroscopic phenomena, surfaces maximae areae,

like the globe, to microscopic phenomena, surfacesminimae areae, like bubbles. The philosophical

change from the study of the surface of the Earth to the study of the world as an interface was

underpinned by the arrival of the computer in the fields of art and science. Surfaces have become

one way for computers to represent objects. The other ways are wireframes (lines and curves) and

solids. Even surface faces have entered the picture: a cylinder trimmed at an angle for example.

Surface faces allow a surface to be limited to a series of boundaries projected onto the surface at any

orientation, so long as those boundaries are collectively closed. But not only objects can be repre-

sented by surfaces – surfaces can also be represented by CAD/CAM systems. Computer representa-

tions of surfaces are surface studies of a second order, like Thorbjørn Lausten’s visual systems. The

computer allows us a new study of the relations between surface and interface.

First of all, surface [Oberfläche] is the geometrical or mathematical definition of the sum of all

areas, which limit a body from exterior. Furthermore, surface is as “interface” [Grenzfläche] the area

that acts as a phase between two different material states (like liquid and solid) or as a border

between two different bodies. Therefore we see the difference between “interface” [Grenzfläche] and

“surface” [Oberfläche] is ambiguous.

These two concepts are interrelated, as demonstrated in Thorbjørn Lausten’s visual systems.

The study and analysis of surfaces involves both: physical and chemical techniques of analysis. Sur-

face chemistry can be roughly defined as the study of chemical reactions at interfaces. The adhesion

of gas or liquid molecules to a surface is known as adsorption. Surface physics can be roughly de-

fined as the study of physical changes that occur at interfaces. A renewed interest in Interface and

Colloid Science, coupled with a new generation of analytical tools such as the atomic force micro-

scope (AFM), and the scanning tunneling microscope (STM), was one of the sources for nanotech-

nology and bio-interface science. In the age of computing, an interface defines the communication

boundary between two entities. Examples of nanotechnology are the manufacture of polymers

based on molecular structure, and the design of computer chip layouts based on surface science.

These entities act like abstract black boxes of which only the surfaces are visible. We can call these

entities or systems black boxes because the entities provide an abstraction of themselves to the

outside. This abstraction is the data. The description of the boundary is part of the black box and

therefore these black boxes only need to know the face, which is turned to the inside to guarantee

communication. This is a new meaning of interface. As observers, we humans also act like black

boxes. The black boxes are not like humanswith eyes, looking into the outside. Their eyes only look

into the inside. Only the surfaces of the boxes, the systems of observation and the observing sys-

tems, have to adjust and be comparable. The internal operation can be different from the external

communication. The interface provides a translation between the internal and external operation.
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Thorbjørn Lausten

MAGNET

In the exhibitions and projectMAGNET it has been a main artistic intention to visualize specific

scientific data and to relate to some of the relevant issues, issues thatwemostly do not refer to in art

and science.

The visualized data are geomagnetic and meteorological data. The geomagnetic data are con-

tinuously supplied from four measuring stations in Northern Norway, including Bjørnøya in the

Barents Sea and Spitsbergen. Four parameters are visualized; the data are supplied by theUniversity

in Tromsø, Norway.

The meteorological data are from a geostationary satellite, METEOSAT, positioned above the

equator. The used data are from the infrared band, and are received and visualized every quarter of

an hour. As the satellite gathers data from a very large area, of the surface of Earth, data from only

four specific areas are visualized: Aalborg, Guldborg, Roskilde, andKarlsruhe. Each of the four areas

is about 50*50km, represented by 10*10 pixels, each pixel about 5*5km. Each pixel has a value of

measuring from 0 to 255, and each value has its own predefined color. Each of the four said areas

thus makes use of up to 10*10 pixels and 255 colors. The data are supplied by the DanishMetereo-

logical Institute (DMI).

The visualizations at the different exhibitions are to be seen as large video projections, and there

is more than one version from each of the measuring stations and geographical areas. The data are

visualized as soon as they arrive via the Internet, and the visualizations are simultaneously made

available via the Internet. The visualizations thus are to be seen by the public either in the visual

data-spaces at the exhibitions or by using the computer and the Internet.

It has not been the intention to make scientific illustrations but rather to refer to issues, some

of which we tend to overlook, say that data as such do not have a given and unequivocal meaning

independent of the form they are given. Generally we assume that data are indisputable facts, but

in doing so we forget that what we call facts in fact is something made by us, and data do not exist

independently of amedium or a channel of information.

The data we use and refer to in our modern society do not exist independently of some form of

technology and thus they have already become a form (in-formation) and interpretation. Data are
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The lesson for us in Thorbjørn Lausten’s visual system is manifold and important: representa-

tion is a kind of interface. Themethods andways of representation define our notions of nature and

reality. Changes in technology, interface technology and representation technology changes our

knowledge of theworld. Representation as an interface can be knowledge and form can be informa-

tion. Thorbjørn Lausten’s visual system proves the Church-Turing Thesis: “The class of Turing-

computable functions is the same as the class of intuitively computable functions,” or as David

Deutsch formulated it: “Every finitely realized physical system can be perfectly simulated by a uni-

versal computingmachine operating by finite means.” (Quantum Theory, the Church-Turing principle

and the universal quantum computer, 1985)

Human beings are capable of thinkingmore than they are capable of expressing in a formalized

language. But what can be formalized can be digitalized.What can be digitalized can also be mech-

anized. Therefore computers can not only calculate and make images of all the visual phenomena

of theworld, of the object world, but also of calculate concepts of theworld, of the data of theworld.

“Anything that can be digitized can also be visualized” (Thorbjørn Lausten) and vice versa. There-

fore we can transpond between art, science, nature, technology and reality using digital code. His

practice could, therefore, be called “a new kind of visual art.”
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not information and information is not knowledge. We, then, do not deal with illustrations but

with data-visualizations, and consequently we deal with a field where neither the artistic nor the

scientificmethods are yet clearly defined.

Amain reasonwhy scientific visualizations are gaining importance is not least because of huge

mounts of data and various complex issues, which can hardly be understood unless they are visual-

ized, unless they are given a visual form, a well-known example is the medical visualization tech-

nologies. It may be relevant to add, that both science and art have a long tradition in visualizing

invisible issues and phenomena, and in doing so we make imaginary worlds and render form to

otherwise invisible phenomena. But when the amount of data is great, and the methods used to

visualize are adequately complex, we are dealing with constructions, and the methods of construc-

tion are an integral part of the content or meaning. Youmay then ask, in which way scientific visu-

alization, the scientific imaginary world, differs from the imaginary world of art apart from various

methods and contexts. An important difference is, of course, the fact that you hardly can falsify an

aesthetic articulation, nor can you, on the other hand, say that e.g. the scientific use of colors and

form always are free of contradictions and neutral.

In scientific visualizations, say the computer, the information is much richer than a diagram

which, however, also is a visualization, due to the different form of the information and the possi-

bility of interpretation. The ban against images, which we know from various cultures, is still to be
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MAGNET, 2008, screen shots. Variations of data projections based on geomagnetic data

from Langøya, Nordkap, Bjørnøya and Tromsø. Each projection is further devided into four

elements representing the four physical localities and for each locality three parameters

are visualized, two measure magnetic fields and one derivation.

MAGNET, 2008, screen shots. Variations of data projections based on meteorological data.

From top to bottom we see data from Aalborg, Guldborg, Roskilde and Karlsruhe.

Above left: Each locality is represented by 100 pixels and 255 colors. Every locality

has its own background color. The data on this screen shot is from Roskilde.

Above right: Each group of 10 rows represents a locality.

Below left: Each row with 10 pixels represents a locality.

Below right: Each row with 10 diagonal pixels represents a locality.
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the greatest importance to life on Earth. The project, then, does not relate to nature in the ordinary

or romanticway and construction, but it takes into account thatwe are to consider the space around

us as an inseparable and decisive part of (our) nature and as such also a natural field of aesthetic

practice and knowledge.

Our notion of nature changes and is depending on technology and knowledge, and knowledge

about the nature/universe is not to find outside ourselves. We are talking about artificial intelli-

gence, we are about tomake artificial life, we can alter the genetic coding andmake new organisms

and we are definitely contributing to the change of the conditions that determine life on Earth, so

you may say that we can no longer talk about a sharp distinction between natural and cultural

processes. It may be difficult to distinguish between natural and cultural processes, and our knowl-

edge is increasingly dependent on (artificial) inventions. Seen in that perspective nature and art are

to be conceived in a different way as wemainly do.

“In sum, effective representation and description require invention. They are creative. They

inform each other; and they form, relate, and distinguish objects. That nature imitates art is too

timid a dictum. Nature is a product of art and discourse.”3

felt when it comes to the credibility of the making of images. Visualization of data is, however, not

an image of something but representation, a representationwhich inmany cases is to be seen as the

only valid knowledgewemay have of a given phenomenon, be it energy or information. Tomany it

is difficult to trust visualizations, as they may look very different in spite of the fact that the visual

representations are based on identical data, and it is often assumed that the data used are falsified.

It is, however, worthwhile not to forget the difference between the two terms Bedeutung und Sinn,

and in doing so you realize that in changing the form of information you may change Sinn, mean-

ing, but you keep Bedeutung of the data used.

As visualizations, then, not are illustrations but concrete or exact knowledge which we have

as construction, and quite a lot of knowledge we only know as visual construction(s), we have to

investigate the modes of functioning which constitutes the knowledge we have about reality, and

I do not think it is to far to go to say, that art constitute our knowledge. Art is in this context not to

be understood as the banalities which have a great deal of public attention, but ought to be related

to the term téchne in its original meaning.1

That the modes are more important in gaining knowledge than the “real” objects ought to be

obvious, we do not find reality in “das Ding an sich” but in the projections which continuously con-

struct our reality;2 what then, in the end, constitutes themodes remains an open issue.

The exhibition and the project MAGNET has more than one visualized version of the data,

which come from a specific locality. The projections are in some cases wall-size and they have the

character of two-dimensional fields, the geometry and the various elements can be combined in

quite a number of ways. The projections, fields, are as a matter of fact four-dimensional as they

change. As the various formal elements are defined, and as the color values also are defined accord-

ing to measuring and numerical values, you see how the visualizations/projections are formed

according to the definedmethod.As the data used are represented in differentways, you seehow the

meaning changes.We then see that there is a precisely defined relationship between the data,which

represent the phenomena geomagnetism and temperature, and the visual representations of the

data in question, and we thus see a continuous visualization of these invisible natural phenomena.

In applying combination and interaction we then have a continuous visual genesis.

The (natural) phenomena represented inMAGNET do not at first glance seem to have any great

importance to our daily life, and, as anything, which can be digitized, also can be visualized, you

may think that data from our near environment should have been chosen. Even though geomag-

netic data and data from so-called remote sensing seem to be far away from this world, magnetism

is, however, of the greatest importance to life on Earth. Without the protection of the magneto-

sphere therewould be no life on Earth, and the Sunwith itsmagnetic field and the solar wind are of



MAGNET – Installation view, Museum of Contemporary Art, Roskilde, 2008

Data projection with meteorological data showing the four locations in four rows

of ten fields. From top to bottom: Aalborg, Guldborg, Roskilde, Karlsruhe.

Neon-installation – at certain data values, the neon lights are turned off in

sequences of two.

MAGNET 2008

eight data projections, visual systems based on

meteorological and geomagnetic data in real time

MAGNET – Visual systems based on meteorological data in real time

Data is received from a geostationary satellite, METEOSAT, which is located above

equator and supplied by the Danish Meteorological Institute (www.DMI.dk). The

data is from four local areas chosen by the artist: Aalborg (DK), Guldborg in Falster

(DK) (where the artist lives), Roskilde (DK), and Karlsruhe (GER). The visual systems

from each geographic area are shown on four large data projections. On each data

projection a local area is represented by a field of 10×10 pixels, which corresponds

to a physical area of 50×50km. Each pixel has a value from 0 to 255, and every

single value has its own color. Every locality also has its own background color:

Aalborg is blue, Guldborg is violet, Roskilde is red, and Karlsruhe is brown. In three

of the four data projections, the localities are represented by rows, each row repre-

senting a locality. In the fourth projection each local area is thus represented on its

own by 100 pixels and 255 colors. (See also: www.meteomag.dk)
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MAGNET – Screen shots. Variations of data projections based on

meteorological data

In variation 1 (top) each row with 10 pixels represents a locality.

From top to bottom row: Aalborg, Guldborg, Roskilde, Karlsruhe

In variation 2 (bottom) each group of 10 rows represents a locality.

From top to bottom row: Aalborg, Guldborg, Roskilde, Karlsruhe

36 37

In variation 3 (top) each row with 10 diagonal pixels represents a locality.

From top to bottom row: Aalborg, Guldborg, Roskilde, Karlsruhe

In variation 4 (bottom) a local area is represented by a field of 10× 10 pixels,

which corresponds to a physical area of 50× 50km. Each pixel has a value

from 0 to 255, and every single value has its own color. Each local area

(identified by the background color) is thus represented by 100 pixels and

255 colors. The data on this screen shots is from Roskilde.



MAGNET – Installation view, Museum of Contemporary Art, Roskilde, 2008

Three data projections based on meteorological data
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MAGNET – Installation views, Nordjyllands Kunstmuseum, Aalborg, 2008

Data projections with meteorological data showing the four locations in four rows

of ten fields each. From top to bottom: Aalborg, Roskilde, Guldborg, Karlsruhe
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MAGNET – Installation views, Nordjyllands Kunstmuseum, Aalborg, 2008



MAGNET – Visual systems based on geomagnetic data in real time

Geomagnetic data is received from four physical localities/stations in the northern

Norway: Langøya, Nordkap, Bjørnøya and Tromsø. Data is being supplied by the

University of Tromsø, Norway (www.uit.no).

Four data projections are based on geomagnetic data. Each projection is fur-

ther divided into four elements representing the four physical localities/stations.

For each locality three parameters are being visualized: two ofwhichmeasuremag-

netic fields and one the deviation. The color is determined by certain data values

chosen by the artist.

MAGNET – Installation view, Nordjyllands Kunstmuseum, Aalborg, 2008

Data projections with geomagnetic data showing the four locations in four elements.

Top row: Aalborg, Guldborg; bottom row: Roskilde, Karlsruhe
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MAGNET – Screen shots. Data projections based on geomagnetic data from Langøya,

Nordkap, Bjørnøya and Tromsø. Each projection is further devided into four elements

representing the four physical localities and for each locality three parameters are

visualized, two measure magnetic fields and one derivation.
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MAGNET – Installation views, Museum of Contemporary Art, Roskilde, 2008

Data projections visualizing geomagnetic data from Langøya, Nordkap, Bjørnøya

and Tromsø
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MAGNET – Installation views, Museum of Contemporary Art, Roskilde, 2008
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MAGNET – Two neon installations

In theMAGNET exhibition in Roskilde, two neon installations are presented.

At certain data values, the neon lights are turned off in sequences of two.
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Michael May and Frederik Stjernfelt

Measurement, Diagram, Art.

Reflections on the Role of the Icon

in Science and Aesthetics

What Is “Measuring?”

At first sight many people will find this question banal and easily answered: measuring has some-

thing to do with instruments and readings, degrees of accuracy and calculations. Often it will be

assumed that there is a conflict between measuring seen as a scientific problem and interpretation

seen as a problem of the Humanities. Behind the immediate technical problem of instrumentation

andmeasurement standards, however, lies a considerably more general issue with profound philo-

sophical implications.

As a cultural entitymeasuringwas originally linked to fundamental cultural activities having to

dowith decisionswithin the community, such asmeasurement of land, weighing of corn,means of

payment (e.g. gold) andwith counting of various forms of property (e.g. cattle, slaves). In this sense

measuring derives its cultural origins not from a scientific understanding of nature but from social

techniques for the contractual mediation of potential conflicts in forms of interaction such as trade and in

rituals regulating potentially destructive forms of interaction such as taxation, war, the exploita-

tion of fields or slaves. Seen schematically, the very idea of measurement is concerned in various

ways with the act of comparing (“How big ismy field in relation tomy neighbor’s?”), withmarking

boundaries (“How far can I go?”) or finding a balance (“Howmuch should I receive in return?”).

As cultural activities, however, these social techniques are historically linked with central

formal concepts inmathematics. Measurements of various kinds logically presuppose, and therefore

produce in effect, a general idea of metric space, that is, a space in which a uniform function of dis-

tance applies. This can be said to be the origin of geometry as Euclidean geometry. Implicit in the

idea of continuously approaching a boundary (ct. the question: “How far can I go?”) is a further

problem concerning formal concepts such as limit value and continuity, which leads to a concept

of topological space. The various forms of counting can correspondingly be seen as the cultural

activity leading to the general concepts of arithmetic.1

Likeweighing, both counting andmeasuring also involve an element of comparison, in asmuch

as the counting of different collections of objects presupposes that they first be seen as comparable
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as quantities. The type of reduction at work here makes it possible for us to see a flock of sheep and

an amount of corn as comparable quantities, since they are both quantities of a certain size which

can be numerically compared, whether we compare their number, their weight or their exchange

value. The fact is, as Karl Marx stressed in his analysis of the act of barter, that “they do not know it,

but they do it.” The formal concepts under discussion here were in fact implicitly present in the

structure of cultural activities thousands of years before they were explicitly symbolized. Thus,

the historian of mathematics Eric T. Bel2 holds that the idea of measurement can be traced back to

about 4,000 B.C. Comparison introduces a common measurement, a common scale. The point of

departure was that the common measure is always the body. “Man is the measure of all things,” as

the pre-Socratic philosopher Protagoras put it. Counting initially referred to the hands as “the first

calculatingmachine,”3 andmeasuring initially referred to the length of arms, feet and paces prior to

the common scale being re-presented in instruments like the yardstick. Counting procedures were

correspondingly represented in knots in a rope (e.g. among the Incas), tallies, abacuses andwriting.

Measuring is thus one of the techniques of the body (techniques de corps) in the sense introduced

by the French anthropologist Marcel Mauss.4 The body is the primary instrument and all techniques

derive from an instrumentalization of the body, which in turnmay bemademore effectivewith the

help of external tools and machines. However, all techniques also imply a technical reduction in

relation to the full complexity of the part of the world that man seeks to command, manipulate or

understand by technical means.5

A good example of technical reduction in the field of scientific discourse is themeasurement tech-

nology of science. If, for example, we wish to collect information about air masses in order to try to

predict theweather, wefirst have to split up the dynamic complexity ofmeteorological phenomena

into simple variables like temperature, pressure, humidity,wind speed anddirection, andwehave to

invent mechanisms by which we can get something in ameasuring apparatus to behave as a repre-

sentation of what we want to measure. In each of these measurements we disregard all complex

connections between the various variables in order instead to force some property of the complex

phenomena into an interactionwith themeasuringmechanismwe have constructed. In amercury

thermometer, for instance, we exploit the fact that the expansion of this metal when heated within

certain limits will be proportional to the rise in temperature. Thus, we measure the temperature

of an air mass indirectly by measuring the height of a column of mercury, which we assume will

follow the variations in temperature continuously.6

In science, efforts are often made to reconstruct the complexity thus eliminated by reduction,

by entering these variables into a model. The more familiar we become with the instruments that

mediate the results we seek, i.e. themeasurements, themore the innermechanisms of these instru-

ments and their interaction with the world recede into the background in favor of a kind of “direct

reading” of the desired result. In our thermometer example, for instance, we will not normally be

concerned with the underlying thermodynamics responsible for the thermometer actually show-

ing us something that is “an expression of” the temperature of the air. We merely read the ther-

mometer. The philosopher of science Patrick Heelan has shown this scientific activity to bee both

hermeneutic and perceptual at one and the same time, insofar as we “see” the scale mark of the

thermometer directly as a temperature.7 The instrument becomes a “window” on processes in the

world that we would not otherwise be able to see, and the instrument itself recedes into the back-

ground when we see something out there. Amicrobiologist who is a trained observer does not “see

through amicroscope,” he “seeswith amicroscope,” as Ian Hacking puts it in a similar example.8

But the decisive point to note here is that we are not speaking of a person who is just looking

haphazardly, but of a social actor (“the scientist”), whoby virtue of a scientific discourse knowswhat

counts as a scientific observation and what can and perhaps should be ignored.9 It is hence a theoreti-

cally mediated “eye” that looks at the world with its instruments, i.e. with the microscope as well

aswith the organ of sight. Technology becomes a corporeal anchoring and embodiment of scientific

knowledge, and the instrument becomes an interface10 in which this actor meets his or her theo-

retically constituted objects in the form of observations on a kind of “externalized retina.”11 In a

fundamental sense the technical interfaces thus constitute the body’s own experienced boundary

with the world, but projected towards us like a screen.

Measuring instruments and their use in scientific practice indicate thatwe should neither place

our concepts of technology on the level of the actual objects (like the thermometer or the micro-

scope) linkedwith a specific technology or on amethodological level of their specific use, but rather

on a semiotic level where these methods of reading and observation are embedded in a discourse.

Only at this level canwe account forwhat is constituted as and counts as observations and describe how

the visible is transformed into a graphic space for observable scientific data. It is at this level thatwehave

techniques in the original meaning of the word. In an analysis of observation techniques related to

the use of microscopes in a microbiological laboratory, Michael Lynch has demonstrated the use

of various techniques, such as division of the seen into fields, marking of certain relevant findings,

idealized delimitation of recognizable objects (and a corresponding “disregarding” of other findings)

and a simplified diagrammatic sketching of structures. Other instruments for the processing of in-

formation that the microbiologist may happen to use, such as software for simulation or graphic

sketching, are merely a new projection screen for the corporeal-technical interfacewhere the biolo-

gist effectively sees, thinks andmanipulates her objects.

The concept of an interface preserves this reference to the body’s surface: to the skin as an “exter-

nal” surface, but also to “internal” surfaces like the ear drum and the retina. The inner surfaces are

not however the experienced interface of our sense perception and experience: we see the objects
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of the world “out there” and not on our retinas. Through a form of projection we form an imaginary

screen of experience, a screenwe also know from dreamswherewe sometimes feel we are observing

a film projected onto a screen (the “dream screen”) for an “inner eye.”12 The techniques of the body

intervene in our perception of and interaction with the world through new technologically medi-

ated interfaces, e.g. in the form of digital hypermedia andmultimedia that extend the body’s poten-

tial for experience through “prostheses” and project its interfaces onto a phenomenological screen

of experience.

The so-called “remote sensing” technology now appears in a different light. Rather thanmerely

regarding it as a specializedfield for technologies of infrared observation fromsatellites and the like,

we find that all sensual perception is in a certain sense remote sensing. Similarly, the technologi-

callymediated interpretation of observations, which remote sensing technologymakes possible, in

fact raises questions regarding the relationship between observation and interpretation; questions

that are applicable to all forms ofmeasurement, butwhich also address the very core of the question

of perception, namely the relationship between sensing and understanding.

In modern physics the relationship between observation and interpretation also concerns the

concept of the machine, because the concept of the mechanical is not only linked with the algo-

rithmic, i.e. the abstract concept of machines, in which the so-called Turing machine is equated

with the effectively computable in general (the Church-Turing thesis), but also implies an idea of

the physically realizable through measurement and information processing. In continuation of

Michael Polyani’s ideas, the American physicist Howard H. Pattee has stressed that independent

complexmachines simply do not exist. Machines can appear to exist as autonomous systemsmeas-

uring and processing information, but this is an illusion, since these properties of machines are

based on descriptions and interpretations that presuppose our biological systems as context. This

means that themechanisms and devices constructed for our instruments ofmeasurement external-

ize and embody logical operations that – semantically – are entirely dependent on informal inter-

pretations and implicit processes and observations that do not have a detailed formal description.13

All measurement is thus based on a sign relation that can be analyzed on the basis of Charles

S. Peirce’s distinctions between three aspects of the relation of the sign to its object: the indexical

aspect, the iconic aspect and the symbolic aspect. Here it should be remembered that Peirce saw the

sign as a triadic relation between a “sign carrier” (the representation), an object and an interpreter,

which refers to the same thing as the representation refers to, namely the object. It is this relation-

ship between the representation14 and the object that according to Peirce can be analyzed on the

basis of three aspects. The indexical aspect concerns the causal relationship between object and rep-

resentation, e.g.with respect to footprints in the snow the aspect that they are a causal imprint from

a being that has previously left tracks there. Let us say that a polar bear hasmade these tracks in the

snow. The iconic aspect is then concerned with the relation of similarity established by the inter-

pretation between the physical form of these tracks and all other tracks which resemble them,

i.e. not just the forms of all the paws that might in effect have left such tracks. As an icon the tracks

thus refer neither to a particular bear nor to a particular species, but to any object that can be said

to resemble this form. Finally, the symbolic aspect concerns the conventional or law-like relation

that can be established between the track and a specific predicate, statement, or argument that

announces something about it: at a minimum the very fact that metonymically or metaphorically

we can connect the tracks in the snow with a statement or thought of the type “Here someone has

made an imprint that pretends to be polar bear tracks” or “A heavy bear must have passed by here.”

As implied by the examples such statements also indicate that the perception of an object always

involves a form of abduction, i.e. the formation of a hypothesis about what we perceive.

But how does the act of measuring then constitute a sign relation among these three aspects?

First, any measurement must establish an interaction with the system we are seeking information

about. Let us say that we wish to measure the temperature of a contained fluid. To obtain informa-

tion about the temperature of the fluid system we have to connect it with another system, namely

the measuring device with which it will now interact physically. In this way we will often affect

the variable (e.g. the temperature) which we are trying to measure, since the energies of the two

systems will now interact. We therefore have to construct the measuring device in such a way

that this effect is minimal, but nevertheless such that the “energy bond” between the two systems

permits information to be created in the measuring device as a consequence of the exchange of

energy.15 The construction of the measuring device must ensure that the causal relations that take

place in the energy exchange are compelled in a specific direction, which leads to an observable

event, e.g. that the column of mercury in the thermometer rises. The rise of the mercury is based

on an underlying causal relation between expansion and heat flux, and the temperature scale on

the thermometermakes use of our knowledge that the expansion is approximately proportional to

the heat flux. However, very small temperature variations will not be observable on a thermometer

of this type. This points to another general feature of measurement devices, namely that they are

always constructed to function within a certain granularity for the observed phenomena, thereby

giving them certain threshold values. Below a certain threshold value the exchange of energy

makes no difference. Information is always, as Gregory Bateson put it, “differences that make a

difference” (to an observer). Here temperature is a good example, for what is “temperature” in fact?

The temperature of a systemmust be seen as a macroscopic property of that systemwhereas it can

be constructed on a microscopic level as an expression of average molecular velocities. It is, how-

ever, onlymacro-properties in physical systems, such as the phase transition from ice to water, that

can be observed and indirectly tell us something about the “temperature” of the system.
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The causal relation between energy exchange and the observable event forms an indexical sign

relation between an object and a representation. For the interpretation of this representation to con-

stitute a measurement it is however also necessary to subject this event to a number of symbolic

conventions. One such symbolic convention is the ascription of numerical values to the various

proportional relations between “temperatures”, and there are, of course, different temperature

scales that are all equally valid (Celsius, Fahrenheit, Reaumur, Kelvin). The most widely used of

them (Celsius) has fixed the scale value “0” on the basis of a natural, but in relation to the measure-

ment arbitrary, reference sign: the freezing point of water. There are specialized thermometers for

different purposes, and they are related functionally-indexically and arbitrarily-symbolically to

different granularities and scales. Thermometers that measure the heat of the body often have the

normal temperature of the human body as their reference sign, for example as a red line at 37.0°C,

and a granularity of one-tenth of a degree. Other cultural activities can require other thermometers

for making high-quality caramel, for example, a special sugar thermometer16 is used, measuring in

Reaumur.

The sign character of measurements also appears from the fact that all measurement presup-

poses a form of comparison relating to the direction in which the energy exchange is forced be-

tween measuring apparatus and system. The temperature of a system cannot be measured directly

but only by being compared with the temperature of the thermometer with the implication that

they are both placed in relation to a third. It is this third factor that comes into play in the calibration

of measuring devices and the construction of measurement scales. The dimension of comparison is

also atwork in our subjective perception of temperatures relative to our ownbodyheat. Our percep-

tion of temperatures is a good example of how themacro-physical properties of things aremediated

via the yardstick of the human body. This is the view ascribed to Protagoras in Plato’s dialogue

Theaetetus, in which Socrates discusses the relation between knowledge, appearing and being.17

Socrates: … so let us follow him [Protagoras]. It sometimes happens, doesn’t it, that when the same

wind is blowing one of us feels cold and the other not? Or that one feels slightly cold and the other

very?

Theaetetus: Certainly.

Socrates: Now on those occasions, shall we say that the wind itself, taken by itself, is cold or not

cold? Or shall we accept it from Protagoras that it’s cold for the one who feels cold, and not for the

one who doesn’t?

Theaetetus: That seems plausible.

Socrates: Now it appears that way to each of us?

Theaetetus: Yes.

Socrates: And this ‘appears’ is perceiving?

Theaetetus: Yes.

Socrates: So appearing and perception are the same, in the case of that which is hot and everything

of that sort. So it looks as though things are, for each person, the way he perceives them.

Theaefetus: That seems plausible.

Icon andDiagram

The indexical and symbolic aspects are however still not sufficient for an observable event to consti-

tute a measurement. To these must be added the iconic aspect, which is based on a homomorphic

(“structure-preserving”) mapping between two relational structures established by the measuring

device by its interaction with the system and by forcing the exchange of energy in a certain direc-

tion. It is altogether the iconic nature of this mapping that makes the observable event informative,

as it is constituted as an iconic image of a physical or geometric property pertaining to an object or

an iconic diagram of parts of the relational structure.

By introducing an abstract concept like homomorphism into the description of the iconic simi-

larity relation for various forms of representation, we are able to detach the general question re-

garding the nature of iconicity from the purely psychological question regarding the immediate

recognition of “similarity” in specific cases. The question of iconic recognition often creates con-

fusion concerning the nature of the image and the diagram. Taking his point of departure in the

indexical basis of the photograph, that is to say, in its causal roots, Max Black in a famous essay18

states a largenumber of difficultieswith determining the conditions for the iconic representationof

an image. Let us say that we take a series of photographs of Westminster Abbey in London in differ-

entweather and light conditions. Theywill all “depict” this building, and even though someof them

will be more like Westminster Abbey than others (e.g. a photo taken in fog), we will accept them

all as images ofWestminster Abbey. Butwhat ifwe took a photograph in total darkness, so that only

a black blob was formed on the paper. Very few of us would then maintain that we had to do with

a photograph of that building which had merely been taken in unusual light conditions. What

disturbs us here, of course, is that when recognition of the object has disappeared, no iconic inter-

pretation of the “image” is possible. However, instead of allowing ourselves to be distracted by the

various empirical criteria for recognizability, it will be useful here to introduce a formal criterion

for iconicity, one that uses the concept of homomorphicmappings.

A homomorphism is a mapping from one algebraic structure to another in which the structural

properties of the domain are preserved in the mapping in the sense that if a function describes the
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relation between objects in the domain, themappingwill transfer this function to another function

which describes the relation between the objects that they are mapped into. Thus it need not be

the same function that relates objects in the domain and in the mapping as long as the objects and

the relations between them are mapped in a uniform way that preserves parts of the structure. In

cases where the mapped structure is identical with the original structure we speak of an isomor-

phism. In an essay on representation and cognition Stephen Palmer has given a good example of

how symbolic determination and structure preservingmapping work together.19

In Palmer’s example we have a “represented world” A, which consists solely of four rectangular

objects of different lengths andbreadths. In ourmodification of the examplewehave three different

representations of this world: A1, A2 and A3. A, then, is the object in Peirce’s sense, and A1, A2 and

A3 are three different iconic representations of this object. For each of these there is a corresponding

mapping, denoted f, g and h in Fig. 1. In the first mapping f, it is the relation “higher than” in the

domain that is preserved in the mapping, while other relations, such as “broader than” are ignored.

All the objects in the domain are represented in the mapping (a in a’, b in b’, etc.), and the relation

itself is mapped in a new relation “longer than,” which is very similar to the original relation; the

mapping hasmerely reduced the dimensions of the objects from 2-D to 1-D. In the secondmapping

g of A it is again the relation “higher than” that is mapped, but now into the relation “shorter than.”

This produces a recognizable symmetry between A1 and A2. In the third case it is harder to recog-

nize what the similarity between A and A3 consists of, but we are never the less still dealing with

an iconic representation of A. The mapping h transfers the relation “larger in area than” into the

relation “shorter than.” The relation between areas is thus preserved as a converse relation between

lengths and in this way themapping is structure preserving.We could go even further and enquire

whether or not the structure is preserved if we express the relation between the areas as propor-

tional relations between numerical values as exemplified in Fig.2.

The Belgian Groupe m has defined a concept of iconic transformations, which so to speak hold the

representation (the signifier) and the object (the referent) together within the iconic sign relation.

These transformations can be of a geometrical, analytical, optical or kinetic kind20 and it is the kind

of transformation that determines the type of iconicity. Diagrams are thus primarily characterized

by topological transformations of the kind thatwe have here describedwith the help of the concept

of homomorphicmappings.

Charles S. Peirce introduced the systematic distinction between images and diagrams as two

forms of iconicity. As often in Peirce the distinction is triadic, and the third possibility here is the

metaphorical form of iconicity. Purely metaphorical mapping, however, is characterized by the fact

that it involves a diagram or an image that is merely presented and symbolized in anothermaterial

than that which it is about. It can thus have very great heuristic value in the research process, but

it is less central once the process has reached the measurement phase.21 A temperature reading is

clearly not an image that resembles anything connected with temperature. But why, then, is the

temperature reading iconic? Because, on the other hand, it constitutes a diagram in the abovemen-

tioned sense, i.e. an icon of (some of ) the intelligible relations in the system. Theremay be an incal-

culably large number of relations which could, in principle, characterize a given system, but Peirce

stresses that it is only the relations that are intelligible that are included in the diagram. Further-

more, any particular diagramwill represent only the relations that are relevant from a certain point

of view. If some thermodynamic process has taken place in our system, then we will expect to be

able to read – on the thermometer, for example – a proportional length expansion, which we inter-

pret as a rise in temperature of a certain size.

In Peirce, the idea of experimental measurement forms part of his definition of pragmatism,

since the scientific experience ofmeasuring is generalized to the experience of deciding the validity

of concepts. According to Peirce, a concept is valid if a test can be constructed for it; thus, themean-

ing of the predicate “hardness” is simply equal to the test conditions that can be established to

determine whether a given object is hard (e.g. that it can be scratched by certain minerals, but not

by others). To assert that an object is hard is, therefore, neither more nor less than to assert the

conditional statement that if it was subjected to a certain test, it would behave in a certain way.

This idea has often been misunderstood to mean that the test makes the predicate dependent on

its usefulness for us, which is quite unfounded. Similarly, it has also been misunderstood (among
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Fig. 1 Three homomorphic mappings (A1, A2, A3) of an object A (the represented world).

Fig. 2 A fourth homomorphic mapping of A into a table structure (A4). In principle there is an infinite number of

numerical values capable of expressing the relation between the areas in A, but one can reduce them by choosing

the smallest whole numbers that express the relation. Conversely, there is an infinite number of figures that could

have the same area relation between them, of which the specific represented world constitutes only one model.
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others, by Peirce himself in his early period) as being an assertion that an untested object does not

possess any properties.

That the untested object must possess a property, depending on whether it would pass the test

or not (e.g. being hard or soft) constitutes, on the contrary, the foundation for the radical realism of

the mature Peirce: the predicate “hard” refers not only to the empirical extension of real hard things

but also to a far more comprehensive, virtual infinity of possible hard objects, and, given our con-

cepts concerning diamonds and hardness, if the untested object is a diamond, it is hard. Measure-

ment (testing) as a concept defining entity in Peirce, thus necessarily leads to the conclusion that

measurement only gives meaning in relation to conditionally defined concepts that refer to actu-

ally existing continua of possibilities. If we are now facedwith an object that has not yet undergone

a test, we can on the basis of other features (“it resembles a crystal”) pertaining to it abduce that it is

probably a diamond and therefore hard. This abduction puts forward a hypothesis (“it is a diamond”),

which accounts for an apparent feature (“it seems hard”). But the abduction requires a theory,

namely that it is inherent to diamonds to be hard, a theory thatmust, in the final resort, be based on

epistemological evidence, – evidence, that according to Peirce, ismediated by a diagram. Abduction

does not require that the theory has already been established, but it puts forward a hypothesis on

the basis of a regularity (“Diamonds are hard”), which requires a theory, in this case of course the

description of the special crystal lattice of carbon in the diamond, a lattice that is understood

through a diagramwhich also makes intelligible the metamorphoses of carbon to coal or graphite.

For Peirce the diagram is a special category of the icon; themiddlemember of the tripartite divi-

sion into images, diagrams, and metaphors, in which the first is a sign that resembles its object by

virtue of simple qualities, the second is a sign that resembles its object by virtue of a set of relations,

and the third a sign that realizes this similarity in another object, which can therefore be used as

a (metaphorical) sign for the first. The “lower” of the three types of icons are generally contained in

the “higher” types. It is of decisive importance that the pure icon, uncontaminated by indices and

symbols, exists only as an ideal borderline case (it would involve a similarity heightened to com-

plete identity). The actually existing icons relate only to certain properties of the object, and there-

fore they immediately acquire generality, since this fact establishes a continuumof possible objects

that they refer to, andwhich differ from one another with respect to the properties not represented

in the particular icon. Furthermore, the similarity-bearing feature is itself subject to a margin of

error in themeasuring process; even for a red object which is, ipso facto, a possible icon for all other

objects of the same color, whatever their other properties, there must be a degree of uncertainty

regarding the exact shade of color. But this uncertainty immediately implies that the red object

refers to a class of red objects, whose shade of red is not precisely the same as that of the object,

but merely falls within the margin of uncertainty. What we have noted in terms of uncertainty is

thought by Peirce in terms of continuity : the red shade, the precise degree of hardness and so on

are defined only by the fact that they belong to specific continua of color, hardness, etc. According

to Peirce, however, there are no points in a continuum, only infinitesimally short segments of line,

and the specific red shade constitutes, therefore, not a point in the color spectrum but a tiny seg-

ment, i.e. what is already a class of “rednesses.”

Icons necessarily stylize in thisway,whichmakes themopen to a symbolic determination ofwhere

exactly the limits or boundaries of uncertainty run.When stopping for a red light, for example, one

does not consider the shade of color or the positioning of the signal – these properties have been

strained out in the generalizing stylization; on the other hand, the contrasts of the red with yellow

and green, with their corresponding contents of meaning, are symbolic signs that control the inter-

pretation – as is the positioning of the traffic signal, since we would not stop for the same red light

placed in our kitchen. In the diagram this symbolic control of the icon has a special character,22 as

it determines which of the diagram’s non-iconically represented parts correspond to which parts

in the object, inasmuch as it is the connectivity and relational form of the parts that constitute the

similarity to the object, on the basis of a law-governed understanding of it. Similarly the symbolic

control of the diagram determines what deformation possibilities apply with respect to transfor-

mations of the diagram. But the decisive epistemological interest in the diagram now consists of a

“vague” or not fully specified symbolic determination of these deformation possibilities: there is no

full determination with regard to how the diagram may be deformed in a specific series of opera-

tions according to the rules. This iswhy it is possible to experimentwith the diagram, as Peirce says;

for him logic and thought are essentially empirical experiments that validate whether the diagram

can be ascribed certain predicates or not.

The diagram is thus the distinguishing characteristic of science: it is what confirms that a

scientific statement possesses a formal, stylized, relational similarity to its object, and manipula-

tions with the diagram have the character of logical conclusions, which consequently also apply

to the object. Peirce can actually argue that all necessary reasoning is diagrammatic, because it is the

nature of reasoning to clarify the logical consequences of a diagram. The essential point is that these

consequences are not determined beforehand, i.e. with the construction of the diagram (hereby

Peirce is in fact implicitly rejecting Hilbert’s later idea for a theory of mathematical proof which

would be able to validate beforehand all true sentences expressed in a given logical system, and

his concept of the diagram points forward to Gödel’s incompleteness sentences – cf. the Gödel dis-

ciple Hofstadter’s idea that experimental variations of a theme are a consequence of Gödel’s proof ),

whichmeans that logical experimentation is a real possibility.

It should be stressed here that the concept of the “image-like” in science, defined here through

the diagram, comprehends a very large class of “images,” including e.g. algebraic equations (one can
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also “learn something more” by manipulating them, cf. Peirce’s definition of icons in general).

But the decisive point in the present context is that, for Peirce, themapping of a state of affairs23 in a

diagram is the very condition of possibility for science: in this special sense of the word the scientific

“image” hereby acquires an extremely central status which sharply distinguishes it from the sec-

ondary concept of the illustrative andfigurative image. The algebraic equation – to take an example

far from the everyday concept of the image – is thus not an arbitrary sequence of symbols. True, it is

symbolic inasmuch as its individual elements (x, =, +, etc.) are conventional signs, but the symbols

serve to inform about something that is not in itself symbolic and thereby subject it to certain constraints,

with the result that it is made clear what object this diagram “resembles,” namely invariant rela-

tions of e.g. the number field, which is thus thought to possess a fundamentally iconic character

(otherwise another iconwould not be able to resemble it!).

The consequence of this concept of scientific thinking is therefore the indispensability of topo-

logical and geometric forms of intuition : diagrams are and remain iconic, and the symbolic manipula-

tion of the diagrams serves to make this content unambiguously clear; a purely symbolic calcula-

tion would – from this point of view – be meaningless. Here one can also think of Peirce’s general

Russian doll-like structure of the sign: the icon is the condition for evidence, for intelligibility as

such, and to carrymeaning even themost abstract symbolmust be inferentially capable of resulting

in an icon. It should, however be pointed out here that this emphasis on iconic qualities, which

may appear provocative in our symbolic era, does not aim at a revolution intended to dethrone the

symbol to be replaced by an iconic imperialism.24 As we have seen, the scientific image is qua dia-

gram defined in terms of symbolic control of the relations in the image – and the function of this

symbolic control is to specify the type of generality in the icon and thereby give it a potential scien-

tific validity. In Peirce, the symbol is a special kind of habit and thereby a subsection of his concep-

tual realism of types, which are nature’s own habits. The symbol can, therefore, give the diagram a

specific “habitual” character, which is general only for certain selected properties.

The special link that the diagram establishes between the generality of the icon and the gener-

ality of the symbol requires recourse to Peirce’s metaphysics. The icon is general because in its

reference it makes use of “firstness,” predicative qualities that are general by virtue of their charac-

ter of pure possibilities (e.g. “red,” “hard”). Thus, the icon is based on an original continuumwhich

is potential, but, on the other hand, of such comprehensive immensity that its individualmembers

lose in distinction.25 The symbol also possesses generality, both as a sign and by virtue of its ability

to refer to an existing type, i.e. an existing universal. But the generality of the symbol is realized

and limited, it has a law-like character and it can thus impose constraints on the vague andmerely

potential generality of the icon. A “pure” icon would be potentially deformable in all conceivable

directions and would therefore not support thinking, but in the diagram the symbol imposes

certain deformation possibilities on the icon and prohibits others – at the same time as the diagram

as icon “inherits” part of the original continuity, as a result of which it remains deformable. An

ordinary diagram on a piece of paper is merely a token of the actual general diagram that could

be drawn in many other, structurally identical ways; it “inherits” the continuity from the continu-

ous surface on which it is drawn. But beyond this continuity it is also (to some extend) specified

symbolically how the structure of the diagram can be transformed and “deformed.” These ways of

deformation correspond to the specific generality of the symbol (that onehas tomove these or those

arrows in this or that way is motivated by the represented state of affairs), and experimentation on

the diagram can then reveal new iconic information concerning the symbolic content, which could

not be further articulated without the diagram. Solving an equation, for instance, is to manipulate

a diagram so that one achieves new iconic knowledge concerning e.g. “x,” knowledge that could not

be read directly from the diagram of the equation.

As alreadymentioned, the construction of the diagram is underspecified in relation to the states of

affairs that are represented in it. Conversely, the states of affairs are overspecified in the way they are

present in the diagram and new information about this content can be made “visible” through its

manipulation. A type of sign with both pictorial and diagrammatic properties is the topographical

map. Here a simplemanipulation can, for instance, establish the distance between two towns, even

though this fact has not in any way been involved in the construction of themap.What is interest-

ing with regard to even the most remote forms of sensing is that certain selected regularities are

preserved in the data stream, and these regularities can be “read” or “seen” in a resulting diagram

even though the measurement device does not “say” or “depict” anything directly about the state

of affairs in question.

If it is now the case however that icons, on one hand, generally possess a more or less obvious

symbolic content by virtue of their stylization, and symbols, on the other hand, can always termi-

nate in an icon, the question arises as to how the scientific diagram is different from icons and sym-

bols in general. Our answer must be that it is distinct from them by virtue of its explicit symbolic

control of the iconic, whereas the symbolic aspect of the icon and vice versa are generally implicit or

contextual in relation to the individual sign. This in turn implies that the diagram is, so to speak,

merely a “purged” version of “naturally occurring” symbol-icon connections.26 Such natural proto-

diagrams will be figures that “offer themselves” phenomenologically for the understanding of icon-

ically related structures27 – for instance, the tree as an image of genealogical structures, certain

aspects of which have the same structure as the tree. Experiments can then be made: what if great-

great grandfather had died as a child? and thewhole of that particular branch is cut off the tree … In

the Peircean sense, then, the tree is a metaphor for family structure (and the reverse), insofar as the

two share a common diagram. Conversely, it is the case that the physically observed phenomenon
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can potentially be invested withmore than one possible diagram. If I look at an object on the table,

I can apply the diagramof the lawof gravity to it and consider experimentallywhat curve the object

will describe after it has been pushed over the edge of the table, but I can also focus on the object’s

form, color, size, mode of production, function, etc., and relate these aspects to various diagram-

matic schemata. Thus, taken abstractly, the diagram is characterized by the fact that it isolates an

Abschattung, an aspect of the phenomenon, which the symbolic character of the diagram focuses on

and proposes rules for, while the other aspectual properties of the particular object recede into a

phenomenological background. Hence the “tilting effects” that occur when in our interactionwith

different objects we invest themwith now one, now another diagram.

Types of Diagrams

A diagram thus only says something about relations, not about the properties the “temperature”

might possess. A photograph, which is also based on an indexical aspect, namely the causal relation

in the photographic process, and a symbolic aspect, namely the conventions in accordance with

which we interpret photographs as representing their objects, is on the other hand an image, since

it reproduces certain physical and geometrical properties pertaining to the object. We can impose

physical-geometric properties on temperature differenceswith a view to representing them for our-

selves in an easy-to-read form. As this process is controlled by a pure symbolic coding, we some-

times speak of “false colors” in this context. For instance, one may wish to have a temperature map

showing the distribution of temperatures in various parts of Greenland and therefore provide dif-

ferent temperature intervalswith different colors. This is often controlled by ametaphorical schema,

in which shades of blue are seen as “cold” while shades of red are seen as “warm.” It is considerably

easier to overview a temperature map than, for example, a comprehensive table of the different

values, even though the same information can be contained in the table. For other purposes, it will

be more practical to present the same information in the form of graphs, the graphs themselves

being a specific type of diagram. The graphs will be well suited to show temperature changes over

time, while the map is well suited for showing the contemporaneous distribution of temperatures

in different places. It is, however, perfectly possible to combine the two parameters of time and

space in relation to temperature through various kinds of contour plots and animated diagrams,

for instance a map in which colors represent temperature distribution changing over time. Such a

mapwould, at the same time, be an animated graph.

The concept of a diagram is so broad that it embraces a very large number of images which

make controlled thinking possible: graphs in coordinate systems, timetables, pie charts, bar graphs,

equations, symbolic logic, maps (special maps, e.g. weather maps), construction diagrams, Venn/

Euler diagrams, genealogical trees, chess diagrams (which resemble the game, because the game

itself is diagrammatic), process diagrams and flow charts (a flow from one point to another, e.g. of

electricity), causal diagrams (something affects something else…), discrete diagrams (which render

a continuum discrete by splitting it up), algebraic structures, grammatical and semantic forms … to

present a selection in random disorder. How canwe impose order on this apparent chaos?

One possible classification establishes two dimensions, one of which comprises more or less con-

tinuous diagrams (diagrams that are either fully “expanded” or highly “condensed”),while the other

comprises strongly iconic diagrams versus diagrams subject to a high degree of symbolic control.

The first distinction has to do with “continuous” diagrams (e.g. maps) versus “discontinuous”

diagrams, the former being characterized by the fact that sub-locations on the map can be further

divided – of course only to the lower limit dictated by the resolution of themap (the image on a TV

screen can be split up down to the individual pixel, but no further) – and the latter being character-

ized by the fact that the sub-locations on the map correspond to discrete units. This division is in

itself continuous, since one can imagine an axis going from ideal, completely continuous diagrams

to diagrams that are entirely discrete, for example, a school timetable. While the continuous dia-

grams can be further subdivided according to the kind of geometry that controls their space, which

results in metric, projective, topological spaces (and thereby in the preservation of distance, form,

or connectivity, respectively), the discontinuous diagrams correspond to very rough and simple

topological spaces.28

The second dimension distinguishing between strongly iconic and strongly symbolic diagrams

will, according to an orthodox Peircean division, be a tripartite division thatmight be based on how

themutual relations of the components that define the diagram are represented:

1) image diagrams – the relations of the diagram are represented as images (maps);

2) diagrams proper – the relations of the diagram are represented in a highly stylized way as signs

for the purely indexical linking (prototypical diagrams such as graphs);

3) symbolic diagrams – the relations of the diagram are represented through a rule-governed, sym-

bolic notation (algebra).

Although Peirce himself did not work out a subdivision of this kind, certain passages suggest some-

thing of the kind, e.g. in On Ouantity 29 where he writes en passant in a description of deductive

reasoning: “Modern exact logic shows that every operation of deductive reasoning consists of four

steps as follows: 1st, a diagram, or visual image, whether composed of lines, like a geometrical
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figure, or an array of signs, like an algebraic formula, or of a mixed nature, like a graph, is con-

structed, so as to embody in iconic form, the state of things asserted in the premise … .” These three

types of diagrams might be called maps, graphs, and algebra 30 and it is probably possible to distin-

guish between scientific styles of reasoning and “types of mind,” depending on themode of reason-

ing that best suits the researcher – cf. the distinction between algebraists and topologists in mathe-

matics, and in general the distinction between thinkers oriented towards symbolic calculations and

thinkers oriented towards spatial-visual conceptions and intuitions in science.

Art andGenerality

It could even be argued that this distinction between diagrammatic styles is also to be found outside

science, namely in art. It iswidelyheld thatmodern art hates themimetic – cf. the role of abstraction

inmodern art from 1910 to our time (albeit that abstraction has lost some of its prestige since 1960).

For many years painting was dominated by the opposition between “abstract” and “figurative” art,

though the conflict was very often misunderstood. Abstraction was never entirely anti-mimetic, but

simply focusing on the portrayal of certain aspects of an object – perhaps an imagined or in other

ways unreal object, but nonetheless an object. Thus, it is well known how many of the absolute

pioneers of abstract art (Kandinsky, Klee,Mondrian, and others) considered their art to be undoubt-

edly mimetic – it was just that it represented higher matters. All three artists mentioned were

theosophists and saw art as a possibility of representing spiritual realities31 – with respect to

Kandinsky even as a kind of spiritual calculus, so that e.g. a purple ball would posses a specific spir-

itual content. But, more generally, it can also be said that abstraction does not shun the mimetic –

it merely selects certain features that it focuses on, while others are placed in parentheses, are

abstracted. Thus, even in the most severely anti-mimetic movements of the 1960s and 1970s, such

as minimalism, conceptual art, etc. there always remains an iconic component. This explicit anti-

mimesis in modern art can be found in many places in contemporary philosophy, cf. the priority

given by deconstruction to difference over similarity. But these anti-mimetic ideologies are based

on the erroneous idea that similarity is the same as identity and therefore a trivial relation. The fact

is, rather, that the art that sees itself as anti-mimetic merely disassociates itself from one specific and prevail-

ing idea of similarity in favor of another. The question of similarity in art should, rather, be seen as

deriving from the obvious circumstance that, unlike the scientific formation of images, art is not ac-

companied by exhaustive directives for its decoding. True, the title of the work and accompanying

catalogue texts may give informative (and misleading) hints. They differ, however, from the sym-

bolic control of the diagram precisely by virtue of their being accompanying suggestions towards

the interpretation of an image that is already there, while, conversely, symbolic intervention in the

diagram is necessary for it to be defined as an object at all. In this sense, art is not diagrammatic:

in the work itself there are no diagrams in Peirce’s sense, however much it may consist of highly

stylized icons; thework itself says nothing about the character of its own stylization. The individual

work of art has ceased to give binding directives about how it should be read, but for that very rea-

son it potentially contains an enormous number of similarity relations to other objects, topics,

ideas, etc. Far from eliminating similarity, one might almost say that the weakening of mimesis

in a narrow sense multiplies it many times. Where a mediaeval painting with a specific function –

an altarpiece, for instance – leaves room only for an interpretation that is tied to a Biblical text,

a modern work of art has a potential infinity of similarity relations to different states of affairs. The dia-

gram therefore returns to the level of interpretation, because an interpretation is to apply a diagram

to aworkof art.While the diagram is the characteristic feature of thinking –nonecessary deduction

can occur without it, and no “creative” conclusion terminates without a diagram being proposed –

art is in this perspective not thinking, but rather what onemight call a cause for thinking.

Butwhat is it that especially opens thework of art to attempts at diagrammatic interpretation as

opposed to other everyday phenomena, onwhich, in principle, wemight also go around exercising

our interpretative abilities? Thework of art bears an inherent claim to generality that is often over-

looked, because it appears to be concerned with the directly opposite, namely its limitedness. Its

very nature as a work of artmeans that it is completed, and the boundaries of the work form a hori-

zon beyond which no questions can be asked. This means that there is an infinite list of questions

the work cannot answer. It is however this very finiteness that makes the work general, since the

qualities that it actually exhibits are imbued with a generality that is constituted by the absence of

specific properties with respect to a large number of other issues. In this respect, the work of art is

opposed to other phenomena, e.g. the object of scientific research, about which one can always ask

further questions or initiate further investigations andmeasurements in thehopeof arriving at new

data,whereas thework of art exhibits itself openly, so there is no point in asking. This iswhatmakes

its network of actual properties and their relations so potent, because it is in them alone that one

can seek a key to understanding. The very concept of a work implies generality and therefore auto-

matically invites an interpretation and determination of this generality. The generality is a priori

inherent in the category and thus not a product of the interpretation, although it must be the re-

sponsibility of the interpretation to determine the nature of the generality. Because of its character

of completion, the work poses an open but precise question, which calls for diagrammatic answers

from the observer, which is why the experience of the work is only the first step in its appropriation,

the raw material that must later be shaped in diagrammatic form. The diagram is a general, ideal

object, and for this very reason it is well suited to the task of comprehending general aspects of the
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this light, an indispensable skeleton, also for fields that we are not accustomed to regarding as

mathematical – in our case, for instance,measurement and aesthetics. Thus, the diagram is an argu-

ment for seeing amathematical component in all thinking – inMichel Serres’swords:mathematics

carried on by othermeans. But even thoughmathematics draws necessary conclusions, it does so in

all cases on the basis of hypotheses, which are not verifiable in themselves, which is to say that they

deal with an ideal universe, and its application to reality requires an indexical addition to the

diagram’s purely potential linking of icon and symbol. It is the actualization by the index of the dia-

gram that is responsible for our recognizing it in physical measurements, in applied thought, and

in works of art.

The present paper is a slightly revised version of a paper with the same title in: Images fromAfar. Scientific Visualization –

An Anthology,København, Kulturby, Akademisk Forlag and Universitetsforlaget, Oslo, 1996.

work of art. Different properties of the work can thus be read as tokens of the type that the diagram

is: in this way the work appears as (in Cassirer’s term) “symbolic Prägnanz,” a state which in itself

embodies a diagram.32

But in contrast to the scientific diagram the work of art does not, as alreadymentioned, contain

directives for its own decoding. This means that the observer is freely placed to choose among dif-

ferent diagrammatic expositions of different sets of properties in it – and to select those that give

the greatest reward. Each diagram evokes newly understood Abschattungen from the work of art.

Its quality is certainly not proportional to the number of possible diagrammatic interpretations,

since the number is unlimited,which is even true for inferiorworks. Rather, its quality is dependent

on whether there are specially interesting relations among some of the possible interpretations.

The act of interpretation is therefore a matter of extracting diagrams of the work – with the aid

of the different insights and theories that now through abduction make themselves available to

the observer – and then of experimenting with their appearance and mutual relations, until they

“fall into place” and an especially interesting meta-diagram emerges, combining a number of the

given diagrams in a particular fortunate fashion. There is no necessaryway of arriving at this result,

which, however, constitutes something more than a merely subjective criterion for the validity of

the interpretation. Even though the individual diagrams and the possibilities ofmanipulating them

are deductive, their ability to connect and their compatibility in the interpretation are not neces-

sary, but abductive.33 The aura of the work consists of the cloud of potential diagrams radiated by

its delimitation. Generality is not therefore a rationalist disease of the mind infecting the specific,

as so much of 20th century philosophy of life would have it; on the contrary, generality is inherent

in life, in the images of both science and art.

Conclusion

In Peirce, the diagram is, as already pointed out, a much more comprehensive category than we

normally associate with the word. The diagram is involved in every necessary deduction, he says,

and when we compare this proposition with the definition of mathematics proposed by his father

Benjamin Peirce, namely thatmathematics is the science that draws necessary conclusions,34we are

led directly to conclude that the diagram as category comprehends all of mathematics. Hereby

Peirce comes into conflict with the logicist and formalist ideas of founding mathematics on logic.

On the contrary, Peirce says, logic is a part of applied mathematics. But as necessary conclusions,

deductions, are moments in all thought processes – side by side with the other Peircean forms of

conclusion, abduction, and induction, diagrammatically conceived mathematics becomes, seen in
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Light-Figure 1991

two computer controlled video projections

The work is a two-part video projection, with a square on the right and a circular

shape on the left. It renders visual data from the Sun, which above and beyond

emitting visible light also happens to be a powerful source of radio frequencies.

The square is divided up into 4×4 smaller squares, each of which has been

designated with a numerical value, as in the magic square in Albrecht Dürer’s

renowned etching,Melancholia (1514). This part of the video projection renders the

radio waves emanating from the Sun visual in real time, as so-called “white noise,”

after these frequencies are received by a specially constructed antenna and after

the incoming data have immediately been rendered visible. The intensity of the

three primary colors (red, blue and green) is determined by the intensity of the

radio noise emanating from the Sun and along with this, a random color is chosen

from over 250,000 possible hues. The 16 smaller squares inside the large square,

then, are constantly changing colors in relation to the intensity of the received

radio noise. After a passage of 300 steps, each one lasting two seconds, the visual-

ization (with colors) changes character and the visualized items of data are now

shown as gray tones, of which there are also 300 steps. After this part of the over-

all sequence, the color scale is utilized once again.

The circular-formed part of the video projection renders visible the sunspot

activity over the course of the last 300 years – in two different ways. In one version,

which is depicted here, the sunspot activity is viewed in the form of rings, the

size/intensity of which correspond to the number of sunspots within a so-called

“solar cycle,” whichmeans to say an eleven-year period, which is closely connected

to the Sun’s magnetic activity. The second version, which makes use of the same

data, is shown as a disk, the radius of which changes size as a function of the

sunspot activity. You have to imagine something like a large disk, which is “pulsat-

ing.” The lapse of an eleven-year period is quite rapid, seeing as each year is dis-

played with a duration of only half a second. The two versions follow continuously

after one another.

Light-Figure was shown at the Danish National Gallery of Art, Copenhagen, in

1991. This part of the installation Light-Figurewas created in collaboration with the

astrophysicist Ib Lundgaard Rasmussen. Light-Figure – Installation view, Danish National Gallery of Art, Copenhagen, 1991
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Now – The Polar Space – Installation view, Kronberg Ferry, Copenhagen, 1996

Now – The Polar Space 1996

installation with 10 video screens,

each one measuring 3× 5m

Now–The Polar Spacewas shown on the Kronborg Ferry, whichwas anchored in the

harbor of Copenhagen, Denmark, in 1996. Now – The Polar Space was developed

between 1993 and 1996 in connection with Copenhagen’s tenure as the European

Cultural Capital in 1996 and consists of ten large video projections, rendering visual

scientific data from the Arctic. The computer-controlled projections render visible

data from the area’s magnetism, the Greenland ice core, Greenland’s geological

formation, meteorology, narwhals, the ozone, the ebb and flow of tides, the path of

the polar bears and birds and fauna, in such a way that each area has its own video

projection (there are two projections for meteorology, with one of the two having

its data continually updated via the Internet). The duration of each of the ten syn-

chronized projections was five minutes, after which all the projections switched

over from white light to total darkness and were repeated thereafter.
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Now – The Polar Space: Path of the Polar Bears

This video projection shows visualized observations of the roots taken by two polar

bear families. The recorded positions of each bear are indicated by small circles and

squares, the color of which represent the individual animal.
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Now – The Polar Space: Birds

Observational data on five species of birds has been used in the visualization.

Each species is represented by the variation of a square. Population estimates are

indicated by color. The lowest number of birds is indicated by white, followed by

yellow, green, red, blue, and black, which indicates the greatest number.



Now – The Polar Space: The Greenland Ice Core

The Greenland ice core has been drilled down to the bedrock. The three kilometer

long ice core contains information about the climate of the world during the past

200,000 years. The visualization is based on a representative selection of the 5,494

analyses of the different layers of the ice core carried out to date. The results of

each analysis have been visualized as three lines:

1) a red line showing an isotope of calcium, calcium 55, which expresses acidity.

Among other things, a large area is shown which was dry during an ice age when

the water was bound in the ice;

2) a blue line showing an isotope of oxygen, calcium 18, which indicates tempera-

ture;

3) a green line showing the electrical conductivity, which reveals such factors as

warm or cold climate at the time.

The screen displays the results of 30 analyses at a time, each analysis consisting

of three lines. The measurements presented start from the oldest of the ice core,

after this they are based on younger layers.

The presentation changes once every second, when the previous set of meas-

urements drops to the bottom of the screen, where it is “stored” so that the differ-

ent measurements may be compared, and fresh data is presented at the top of the

screen. The combination of the three sets of information, which in the different

layers are brought to light from the ice core and which can be dated with consider-

able accuracy, shows climatic variations of the past and the changes in the atmos-

phere’s chemistry that have been linked to them and which has been hidden under

the surface of the snow, that, over time, has turned into ice. Among other things,

one may follow the amount of volcanic activity and the dust storms on the globe

from this, as well as the so-called “warm age” between the “ice ages” approximately

120,000 years ago which were very similar to “our time”, indicating that the cli-

matic conditions through time indicate possibilities of rather sudden changes.
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Glimmer 2000

Internet project, programmer: Mikal Bing

The project entitledGlimmer renders visiblemeteorological data. It was developed

as an Internet project (www.stedet3.dk), and was in operation as such for about

one and a half years during 2000/2001. The visualized data, which is shown here in

the form of geometric configurations, has been registered by the geo-stationary

satellite, Meteosat, within the infrared region of the spectrum. The geometrical

configurations consist of eight units, each of which represents a specific geo-

graphic area corresponding to Iceland, France, Norway, Tunisia, Ireland, Poland,

Spain and Greece. In a more popular way of putting it, we could say that the areas

are shown as a “geometric map.” For each of the countries, that is to say each one

of the geometric units, the satellite registers 20 infraredmeasurements in the form

of 20 points.

Each measurement is displayed in the visualization as one smaller individual

geometric part. (We have to imagine an imaginary global coordinate system, con-

sisting of an immense number of points.) In each measurement, there is a value

between 0 and 255. Each value corresponds to a particular color, which means to

say that as many as 256 colors are being employed for rendering visible the 20

measured values at any given point in time for one of the aforementioned areas

with 20 individual parts: a country. The color for eachmeasurement and the value/

temperature can be found by clicking on to the “color palette,” which the com-

puter’s 256 colors indicated in such a way that there would constantly be accord-

ance between the measured value and the color.

The relationship between the measured value and the color was stipulated in

an arbitrary manner. The data registered by the satellite was received here on

Earth. Once every half hour, it was transmitted further to the different receivers,

such as the Danish Meteorological Institute, DMI. Via the Internet, the data was

transmitted to the project Glimmer, where the items of data were rendered visual

in real time. The items of data usedwere rendered visual in four different ways, two

of which could be varied.
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Data View – Installation view, Overgaden, Copenhagen, 2003

Data View 2003

installation of large DVD-video projections

In Data View, the source of the visual projections is data from the solar winds.

Solar winds consist of charged particles that have been flung forth from the Sun

and move out beyond our solar system. The items of data that are being visualized

in the form of large DVD-video projections are data gathered from SoHO (Solar

and Heliospheric Observatory), a scientific research satellite which is located in a

steady position 1.5 million kilometers from Earth and registers conditions on and

around the Sun, with the aid of twelve instruments (calculating apparatuses).

The items of data that are being rendered visible stem from measurements of

the solar wind’s velocity, proton density, thermal speed (temperature) and angle,

the so-called Carrington Rotations. It is data gathered from the outset of 2003

up until September of that same year that is being used. Data View consists of

four visualizations/projections, one of which consists of a semitransparent screen,

upon which a visualization is projected from either side in such a way that an on-

going interaction between the two resultant configurations from the two different

visualizations transpires. The three other visualizations are: a projection split up

into four parts, where each measurement lasts one second and the color denotes

the value of a measurement; one projection split up into 6×4 parts, functioning in

the same way; and a projection in 12×4 parts, where each measurement is shown

with the duration of half a second. The DVD format is employed and each sequence

of the visualizations has a total duration of 20 minutes.

Data Viewwas shown at Overgaden, Copenhagen, in 2003. The work wasmade

in collaboration with astrophysicist Ib Lundgaard Rasmussen.
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Data View – Installation views, Overgaden, Copenhagen, 2003
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sol 2004/2005

visual and acoustic room installation representing data from the Sun

sol consists of a large room, with four large projection screens, visible from both

sides, where data from the Sun are represented visually and acoustically. These

items of data have to do with two so-called solar cycles occurring between 1978

and 2000 and deal with four different themes: sunspots, the total energy output

of the Sun, the solar wind and the solar magnetic mean field. The duration of one

sequence is roughly one hour.

sol was presented at Esbjerg Kunstmuseum, Kunsthaus Graz, ZKM |Center for

Art andMedia Karlsruhe, Festival della Scienza Genoa, Future University Hakodate

and Tokyo Design Center.

The project was created in collaboration with Florian Grond, Frank Halbig and

Jesper Munk Jensen. (See also www. sol-sol.de.)

sol – Installation view, ZKM | Center for Art and Media Karlsruhe, 2004
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sol – Screen shots

Solar Irradiance is a measure of the energy of the electromagnetic

radiation emitted by the Sun at all wavelengths.

sol – Screen shots

The Solar magnetic mean field, mainly caused by the sunspots,

is measured on the entire solar surface.
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sol – Screen shots

Sunspots are dark areas on the solar surface

which were created by the Sun’s magnetic field.

sol – Screen shots

The solar wind consists of particles from the Sun

travelling through the solar system.
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Morten Søndergaard

A Digital Dialectic in Action:

The Data Practice of Thorbjørn Lausten

Contrary to what may be assumed, data practice is not really a technological practice. Instead,

youmay picture it as a step away from technology, and towards somemore fundamental questions

and doubts regarding the relations between nature, man and communication. It does not mean,

however, that technology is absent in data practice, generally, or in Thorbjørn Lausten’s artistic use

of data, specifically. What is at stake is that technology and media make art play a different role in

the world. You may even say that art emerges on a different level than common – at least, the data

practice of Thorbjørn Lausten should really not be categorized as artworks or something compara-

ble to a work of art. Together with a number of other factors and disciplines, data as (part of ) an art

practice (data practice) targets a construction of reality – or, rather: it is part of a reality under con-

struction.

To begin with, then, data practice involves a construction of something new. In Lausten’s case,

data practice is a construction of a number of visual systems – combinations of sign systems that

play with semiotic references and “schemata:” obscure constructions of reality before they even

become part of something we call knowledge. To begin with the process of data practice targets the

consciousness – and quite possibly contains some sort of communication of that consciousness,

as an awareness of media and data, as a framing of practice, as cultural environment, and as artistic

material. However, these visual systems, these new constructions, are not in themselves the idea or

“goal” of the data practice in the case of Thorbjørn Lausten. Instead, it is the process of constructing

something on the basis of scientific measurements of natural phenomena in the world. Before we

even have schematic sign references to theworld that surrounds us, we have tomeasure it and from

thatmeasurement we have data – as un-interpreted, uninterrupted raw pointers of values.

Data consists of the values “0” and “1” which are combined into chains or codes of schemata that

only machines can read/use. Not until much later in the process parts of the integrations and rela-

tions of these chains and codes are “translated” into something resembling language, grammar and

signs. In the beginning of the process, a dialogue between numeric value “nothing” and “some-

thing” is initiated and conducted in a way that, in a digitally designed action between machine

SECTION 3

DATA PRACTICE –
THE DIALECTIC OF VISUAL SYSTEMS
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and user could be paralleled to a poem by the French poet Stéphane Mallarmé, a third position

emerges – “something new.”1

Data is not in any case dialectic. This is important to emphasize. In the digitally designed action

and the exchange of sequences and chains of codes there are no meaning or symbolic sign rela-

tions – hidden or otherwise implicitly present. This occurs, however, when we use data for some-

thing. Consciousness is present before and after data, around data if you like – but never in data as

such. This is an area outside consciousness.

In his data practice, Lausten is instigating a dialogue with this area outside consciousness –

being conscious about the non-conscious processes that constitute huge amounts of live data. So

his data practice is initiating and investigating a dialogue with “before” and “after” data – as well as

with the data values themselves: “0” and “1” becoming the foundation of a third position.

The data practice of Thorbjørn Lausten operates on many levels but it seems appropriate to

point out thatMAGNET is making visible that which is the very foundation of the digital: codes

and chains of “0” and “1;” in a very concrete and cool –matter-of-fact –way, data is placed in relation

to the human context and condition. Man and data; or, perhaps, more acutely: Existence in a con-

struction or combination of realities that lies at the extreme end of a process where hard natural

forces (that we can only measure in limited ways) and a complex and abstract sense of processing

(data is values of events over time, sometimes termed a “stream”) which balances on the edge of

knowledge.

The scale of it all is unimaginably big, even enormous. The data practice of Lausten covers, in every

sense of the words, an area that is too vast for the human perceptive system to ever fully compre-

hend or understand. Perhaps it is too much for us even to try to understand it, in the sense that

you really cannot ever get themaster perspective of it all. This is the temptation that everyone feels:

We want to bring it to a scale that we can comprehend and understand!We want to see it with our

own eyes. But we have to accept the absence of technological superiority or master plan in the real

problems that Lausten’s data practice is addressing; we have to accept the limitations that we are

facing when we are dealing with reality on this scale. We encounter a number of doubts and un-

solved problems translated into visual systems, which often remains thatway; their function really

is to provoke actions of thought in the mind of the spectator. In this way, it could be claimed that

there is a kind of a function or design in the data practice of Lausten; it is instigating a digital dialec-

tic, as Peter Lunenfeld defines it:

“The digital dialectic goes beyond examining what is happening to our visual and intellectual

cultures as the computer recodes technologies, media, and art forms: it grounds the insights of

theory in the constraints of practice.”2
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Illustration from Thorbjørn Lausten’s

FIELD WORKS, 1984

The digital dialectic goes beyond that which reception theory and reception research can do on

its own. Instead, it is essentially describing a data practice. It is a way to work with data as process,

define this process as something thatwe can relate to – inbetween theun-constructed area of nature

and the constructed realities of man. It is a field of investigation, where the investigative tool is art.

Historically, it is far from the first time that Thorbjørn Lausten is navigating a field – and the

complexity of problems that are inherent of any investigation into the uses of data in art. Let

me give some examples from the vast number of productions and projects in the period from 1971

until this day.

In the triangular book project FIELD WORKS from 1984 the words “Being, Time, Energy” are

written on each side of a drawn triangle. The catalogue is also triangular, thus repeating the figure –

the triangle – in the framing of the figure. They are combined into a structure, a system that encom-

passes both the figure and its context.

The work is a field, the field is work – energy is art, art is energy. The connections seem simplis-

tic. But this is onlywhatmeets the quicker eye. This is a project that requires time andwork from the

audience as well, as it is the case with every project by Lausten.

Notice the figure – the triangle – is repeated in the framing of the figure. They are combined into

a structure, a system that encompasses both thefigure and its context. But it does not stophere… the

system is itself part of a bigger scheme, a construction of relations, and so it continues like Chinese

boxes of relations always leading to a new layer or connection. “Being, Time, Energy” are all equally

important aspects of the same problem – equal in the sense that without the one, the others would



98

not make sense. The system and field collapse to be rebuilt in another context – a new field. The

fields are crossing each other, transgressing each other – destructing some connections and creating

new hybrid relations in the same process.

With three words we are plunged into the intricate questions of the existence of phenomena

andour own role in that department. The data practice of Lausten exists on the knife’s edge between

the known and the totally unknown; between the cultural controls of human constructed reality

and the uncontrollable energy of the Earth and the universe; the big issues. But, at least, there are

the borderlines to consider – and the limitations. Those are the interesting positions to seek out for

the artist. And this is where Lausten’s data practice is grounded. Fieldwork is data practice – it is

defining a digital dialectic, in the sense that it creates a dialogue between theory and practice with

that one purpose to find, and use, any borderlines and limitations available. FIELD WORKS is a

work method – it is a hub for understanding the data practice in a number of other projects of the

artist includingMAGNET (2008).

There is a precognitive level at play here, as the book project – and the interaction between the

world and themodels of theworld – is staging the borderlines and limitations of the humanbody in

terms of sensing and experiencing the world, making those very limitations visible for us. FIELD

WORKS is the sketch for a theory of the “externalized retina,” asMichaelMay andFrederik Stjernfelt

(echoingMichael Lynch) discuss a text from the exhibitionNow – The Polar Space :

“Technology becomes in general a corporeal rooting and embodiment of scientific knowledge

and the instrument becomes an interface in which this actor meets his theoretical constituted objects in

the form of observations on a kind of ‘externalized retina.’ In a fundamental sense the technical inter-

face thus constitutes the body’s own experienced boundary with the world, but projected towards us like

a screen.”3

The field is a structure that combines precognitive and embodied schemata. The work field

puts this combination into action, in a very concrete way. In a number of projects, Lausten is even

turning the work field into a stage for combinatory experiment with data practice, of which could

be mentioned: Pointany-X (1972), Presense (1975/1976), Equal Denominator (1976), TL77, Local Time

(1977),CODEX (1979),Craggs-Projections (1992),Neon (1995); aswell as themore expressively digital

projects, such asNow – The Polar Space (1996),Data View (2003), andMAGNET (2008).

Illustrations from Thorbjørn Lausten’s FIELD WORKS, details, 1984
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Cover art and illustrations from Thorbjørn Lausten’s FIELD WORKS, 1984
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Pointany-X from 1972 is an interactive sound/light installation that according to the artist is

“defining the/our world as energy structures in time.” From the description of the work, which is

only documented by installation photos, we learn that a rotating light bulb flashes when you clap

ormake loud sounds in the space. The installationmakes a bodily connection between the produc-

tion of sound and the production of light and thus visualizing the energy exchange in a space as

“an interaction.” In reality, however, the interaction is part of a structural field, where embodied

data is exchangedwith or becomes electrical data.

“Thus, interface technology is the border that separates the system from the environment, or

if you like, in classical metaphorical language, interface technology separates the image, or differ-

entiates the image, from the real world. Naturally, when you have the interface, you know that this

difference is not very clear; so this difference is not a strict border like a wall, but rather like foam.

With our receptors, we are able to go beyond our border; we see something beyond our own body,

and we have invented hundreds of telematic machines that go much further than our natural sen-

sory organs can go, and have a much larger horizon of visibility than the horizon of things that we

can see and process.”4

In Pointany-X, an exchange between human and natural phenomena is taking place beyond

our natural sensory organs, which in the endless circular rotation of the flashing bulb is rendered

endless and non-processual. In other words, our being in the installation space is the context of our

perception of the installation space that in principle cannot be seen. Something is already structur-

ing our perception of things in a space before we enter that space. The circle of light flashes that

appear when we interact with the space through sound or noise is a perfect example of the exter-

nalized retina. Here, the embodied basis of scientific knowledge ismade active and visible in a phys-

ical space and time – in something that almost resembles an experimental research situation.

But this situation, as the data practice of Thorbjørn Lausten on a whole, is drawn out of its pure

experimental state and – this is the very point and aesthetics that is implied in the term “art instal-

lation” – installed into a physical framing that puts the experiment in direct contact with (in the

hands of ) any audience. The artist’s data practice is tomake the externalized retina accessible to the

audience – and thus to the processual structuring of the digital dialectic.

In 1975/1976, describing the installation Presense (pre-sense), Lausten voices this strategy clearly :

“The real function of the work is revealed when the audience is structuring the installation in

a process …”5 Presense is a kinetic light/sound-installation typical of work the artist did in the same

period as Pointany-X. They are clearly linked, not only by the fact that they use light and energy as

material; but because the installation is a dynamic field of relations dynamically centered on an

interest in energy as informationmedia.

In this case, the audience is viewed as a source of energy, and thus as informationmedia in their

own right:

“… I hope to achieve an understanding of the fact that art in the futurewill draw onmany differ-

ent forms of energy serving directly as informationmedia. In this case, the audience is also counted

as a source of information byhis/her presence both as amovable notation in the physical space, and

as an acoustically acting person.”6

In the double meaning of the (sound of the) title, Presense, the installation stages both the pres-

ence of the audience (in the physical and acoustical space) and the “pre sensing” that makes it pos-

sible to experience anything at all in that space. Again, the kinetic installation Presense is a staged

externalized retina. The sounds, and the acoustical impulses on the limit of the audible, create the

visual presence of the installation – which becomes a metaphor for all wireless communication,

and thus our communicationwith hidden phenomena outside the reach of our senses, in the global

real-time reality (which in 1976 and today is still under construction):

“The structure of the installation does not just encompass the electrical components and the

presence of the public, but, to a certain extent, all wireless communication.”7

Creating a communicationbetweenphysical spaces andmental spaces andpoint to the fact that

they both are spaces under construction is a common denominator of Lausten’s data practice.

In Equal Denominator (1976) this communication between the physical and mental space is devel-

oped into a visual system in a very concrete and, on the surface, almost simplifiedway. Three paint-

ings are depicting combinations of the signs “+” and “–.” The binary system, resembling the digital

“0” and “1,” and its placement on the canvas is found by mathematical chance – by throwing a dice

according to a certain system. The double sense of “dicing” is in use here: It is both an actual gamble

structuring the physical space of the painting; and away of cutting up the intention of the painting

as representation of the world, and insteadmaking it a visualization of themental space or abstrac-

tion of a reality under construction.

In TL77, Local Time (1977), the constructed mental space of a planetary system in the universe

is visualized as data projected on a diagram and as light. The complexity, however, is intensified

as the measuring is showing a processual interaction of mass/energy that expands and contracts

in a space/time continuum. The five light bulbs show themass of each galaxy as it grows or dimin-

ishes – in relative terms, since what is offered is the perspective from Earth looking through the

lens of thousands of light years. The point is, that no matter what the scale or the distance/size of

the object to Earth is the physical universe as we experience it is always amental construct.

101



103

And this is perhapswhat they are: vehicles for perception and for symbolic projections; but they

are abstract figures that originate frommathematics, of course – and any symbolic meaning would

be a projection of our own elaboration or association. As they struggle along the mountain, the

forms (which they also are), created by light and not without a certain fragility despite their size,

become like (re)searchers of hidden connections and relations. TheCraggs-Projections are retinas of

an extremely externalized kind.

The data practice of Thorbjørn Lausten is a digital dialectic in action. Moreover, it challenges the

way art, science and technology are viewed andused for disciplinary purposes. For a long time, com-

munication media have been in control of the construction of our reality. This also encompasses

those constructions that we normally call art. Not much has remained in the same condition as

before – and in this sense communication media have revolutionized everything concerning our

sensing and experience of culture and nature. Things are brought into new relations with each

other, unnoticed tomost of us, but still influencing everything we do and know about the world.

“One of the 20th Century’s most unremarked but powerful revolutions was the introduction of

rule based distinctions.Whereas chains of signs, called letters, tell peoplewhat to do in the ordinary

language program, nowadays chains of numbers tell machines what to do in machine program-

ming. The effects of this revolution are experienced by everybody in his/her environment, from art

museums to airports.”10

It is the less well-known paradigmatic change in history. Most scientific and artistic circuits

continued as if nothing had happened: and indeed, nothing did happen; as if the world – and the

humans in it – were not changed. As if everyone insisted that knowledge and art could remain

“unharmed,” no matter what. Within art and science there are some historically important excep-

tions to that rule. One may point out important experiments with the media consciousness which

created an early critical reflection on the cultural impact of communication media; and, not least,

the human factor in it all.

By the end of the 1960s, media conscious actors from all genres, and from aesthetic as well as non-

aesthetic fields, developed experimental forms of practice that among other things bring science

and art closer together. This pattern of experimental practice spread across art genres forming new

hybrid modalities, such as experimental film, Pop Art, Post Concretism, Kybernetik, Kinetik/

Kinetisme, Systemic Art, Light Art, Sound Art, Video etc.

It is time to realize what are the consequences and possibilities of the massive grip on our life

world by communication media – and explore the fundamental changes within its context. This

is happening to some extent. Paradoxically, it is happening in a time where media consciousness

One could add that, with the former installations andMAGNET inmind, the world is always under

mental construction – Lausten quotesHeisenberg: “Whatwe observe is not nature itself, but nature

exposed to our method of questioning.” Indeed, the constructive principle should be seen as a uni-

versal principle – a reality under construction is also a world wheremethods change:

“Though one may ask whether art becomes ‘scientific’ or science ‘artistic’ in visualizing (scien-

tific) data, it remains a fact that knowledge from the infinite small to the infinite large is constructed

thus leaving us with theWorld as a mental construct. The construction, however, can only be seen

as concrete in that you see it as a universal constructive principle in art and in science.”8

Of course, the universal principle of construction is also reflected in our language and sign

systems, which is something that is more or less always under examination in Lausten’s projects –

either as a sideshow, or as the main conceptual point. CODEX (1979) is a good example of this

constant and profound interest in language and signs in his data practice. Conceptually, the instal-

lation is exploring the idea that we have the tendency or ability to deal with phenomena that we

cannot understand with the use of our senses, through projection on something that already has

meaning for us (as cognitive references). Projections helps us “make sense” in the world. Visually,

the notion of projection is used in a construction where a wooden and a glass plate are hung over

eachother, as seen in thepicture.On the glass plate iswritten theword “meaning” in four languages.

In the center of the plate is written “BLIND CODE” in – blind code. On the wooden plate four

black dots are placed at random, and the word “CODEX” is written. Above the two plates are placed

two light bulbs that are writing the word “TIME” in Morse code. The one spells twice as fast as

the other.

Once again, there is a field with relations between systems as well as language and energy at

play here. CODEX is a fieldwork about how projections and meaning-references are sometimes

blind (self-referential); or sometimes happens outside grammatical language. On the other hand,

a construction of something is taking place – the construction of construction. CODEX is about

construction as a universal principle:

“As we know that a language-form is manifested in the substance observed, any meaning at all

has to be considered as something projected on that substance. It may be relevant to repeat the

well known relationbetweenmatter/energy and time/energy/space/informationplus a greatmany

symbolic references.”9

This is also the casewith theCraggs-Projections from1992, although on amuch larger scale.A simple

sign system of four basic signs – a cross, a circle, a triangle and a square, is projected on black cliffs

in Edinburgh by four enormous xenon spotlights. The cross is circulating, making the sign system

resemble a vehicle moving across a vast geological space.
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is in fact a historical project – and should be studied as such. The challenge will be to recollect the

history and experience of the media consciousness and find a way to place them within a frame-

work – a fieldwork – that could be called a newmedia consciousness. The newmedia consciousness

ismuchmore commonly known andwider spread than the “old”media consciousness –which pri-

marily defined its work field within art, technology and science. The “new” media consciousness

seeks beyond science, technology and art; it is based in the culture of everyday life – because this is

where it is being used, as a common digital language based upon a massive consumption of com-

munication technology. It is inside this much differentiated (and not necessarily connected) group

of media conscious practitioners, that MAGNET and Thorbjørn Lausten’s data practice should be

understood – as a digital dialectic activity:

“Unfortunately,wehave grown accustomed to regarding pictures/images, thinking and techno-

logy as separate fields, but this only alludes to the pressing need for us to bring these fields together

so that theywill function together, so thatwewill be better able to understand our visually and con-

ceptually complex world.”11

The exhibition MAGNET combines or attracts this historic consciousness of media into a digital

dialectic of visual systems.MAGNET focuses on artistic expression and, most importantly, artistic

practice in a new situation. Art is a field of visual systems contributing to a digital dialectic nego-

tiating very different disciplines and fields in a production of art, within the culture of media.

MAGNET is an art exhibition – or, rather, an art system – that reflects upon the cultural status of art

and practice after the paradigmatic change ofmedia.

“Today, as artists, we have to put the investigation and consciousness of media behind us,”

Lausten claims. “Instead, we shouldmove on, and use the experience from the investigations in our

practice – as a part of, and frame for, our practice.”12

MAGNET experimentswith this data practice – and gives some ideas as to how the problematic

of representation is still relevant for the artist, albeit on another level than it is traditionally under-

stood. The artist examines the problematic of representation, rather than “exist in them.” Instead of

reproducing, he is producing. The exhibition shows different levels of geophysical visualizations.

Those levels (that in principle are invisible to us) contain series of reworking of specific data-infor-

mation that is unfolded in different systems and situations that materializes and translates into

visual actions. As an exhibition,MAGNET makes something visual. The geophysical world is visu-

alized by a force, or energy, which is very basic. This world is still completely constructed as a “real-

ity.” As a visual system MAGNET focuses on the process that leads to the construction of reality.

How do we construct a reality? In the investigation of this question the data practice of Thorbjørn

Lausten is his field of choice – his digital dialectic in action.
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Pointany-X 1972

light installation

A suspended electric bulb is constantly rotating, with a full rotation every six sec-

onds. The switch is connected to a highly sensitive microphone, so that whenever

somebody produces a relatively loud sound, i.e. by clapping his hands, the circuit is

switched on and the bulb flashes for one second; or it may continue as long as you

are producing sound impulses of a certain volume, while the motor/bulb are still

continuing its “endless” rotation. The interactive work is defining the/our world as

energy structures in time.
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Presense 1975/1976

light installation

109



110

Equal Denominator 1976

acrylic/oil on canvas, each 115×115 cm

By casting a die the row of numbers from 1 to 6 were reduced to a binary represen-

tation “1-2-3” or “4-5-6” represented by a plus or aminus. Each face of the die is rep-

resented by a specific color. The field/process (the throw of the die) begins in the

upper left corner and continues, linearly, as in a Western textual system.
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TL77, Local Time 1977

light installation

Though one may ask whether art becomes “scientific” or science “artistic” in visu-

alizing (scientific) data, it remains a fact that knowledge from the infinite small to

the infinite large is constructed thus leaving us with the World as a mental con-

struct. The construction, however, can only be seen as concrete in that you see it as

a universal constructive principle in art and in science. “What we observe is not na-

ture itself, but nature exposed to ourmethod of questioning.” (Werner Heisenberg)

Four 500 watt lamps occupying the corners of an imagined square; and a fifth

lamp, with a 100watt daylight bulb, at its center. The 500watt lamps represent four

of a total of 16 major galaxies in the Local Group of Galaxies: M31 (the Andromeda

Nebula), LMC (Large Magellanic Cloud), M33 and Leo 1. Each second of operation

during either an on-period or an off-period represent one kilo parsec (kpc) or about

3260 light years. The time (sec) elapsed during an on-period for a corner lamp rep-

resents, in kilo parsecs, the distance of a galaxy from the Earth; the time elapsed

during an off-period represents its diameter or maximum dimension as observed

from the Earth. The on-periods and the off-periods of the central lamp represented

the average distance of the 16 galaxies from the Earth and the off-period repre-

sented their average extension in space.

Each of the four columns LMC, M31, M33, Leo 1 represent galaxies of the so-called

Local Group. Column X represents the average distance and mass of the whole group.
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CODEX 1979

light installation

As we know that a language-form is manifested in the substance observed, any

meaning at all has to be considered as something projected on that substance. It

may be relevant to repeat the well-known relation between matter/energy and

time/energy/space/information plus a great many symbolic references.

On a wooden plate four black points are placed at random; on the central area

of the above hanging glass plate is written BLIND CODE in visualized Braille writ-

ing. Two bulbs, one 200 watt and one 500 watt, hanging above the glass plate are

programmed to switch on and off spelling the word TIME in the Morse code alpha-

bet, one bulb with twice as long intervals as the other.
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Craggs-Projections 1992

light projection

Thorbjørn Lausten and one of the xenon spotlights.

117

Craggs-Projections – Lux Europae, Edinburgh,

Scottland, 1992. Four pieces of xenon spotlights,

each 2500 watt, projected against a rock in

Edinburgh, Scottland. The cross to the left makes

a full rotation each minute.
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Neon 1995

light space, permanently switched on,

ca. 600×500×500cm
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Peter Lunenfeld

Unfinished Business

Unfinished Introduction

The business of the computer is always unfinished. In fact, “unfinish” defines the aesthetic of digital

media. The great cybernetic anthropologist Gregory Bateson speaks of the metalogue – a conversa-

tion in which the form of the discussion embodies the subject being discussed: a metalogue about

the nature of passion is impassioned. The metalogue offers a means to engage with language with-

out resorting to a metalanguage.1 While what follows does not uphold the form of the metalogue,

it does follow in its spirit: it is an unfinished and unfinishable essay about the electronic times and

places in whichwe live.

Consider the taint of failure that inhabits the word “unfinished.” In the Renaissance,The Battle

of Anghiariwas nevermore than the full-scale cartoon for themural left unfinishedwhen Leonardo

abandoned the Florentine commission to return to Milan in 1506.We know it today only from the

drawings of later artists like Peter Paul Rubens (1605). “Unfinish” also encompasses the unrealized.

The Age of Reason un-reasonably offers us the most famous monument of unbuilt architecture in

Etienne-Louis Boullée’sMemorial for IsaacNewton (1784). Boullée’s paper architecture of “majestic

nobility” was so imbued with pictorial lyricism that its function was inspiration rather than habi-

tation.2 In the photomechanical age, Orson Welles incarnates Hollywood’s unfinished business

with scripts, plays, films, books, and other projects never begun, left incomplete, or wrested away

from him at the crucial moment.3

Not just failure, but death, encircles unfinish. A composer dies “before his time” and we are left

with Franz Schubert’s Unfinished Symphony. Walter Benjamin, in despair over Europe’s impending

immolation and his own situation, commits suicide on the border between Vichy France and neu-

tral Spain; we struggle to jury-rig simulations of his great Arcades Project from notes and archives.4

AIDS leaves us wonderingwhere artist Keith Haring, novelist PaulMonette, and critic Craig Owens

were heading next.

I have raised music, art, architecture, literature, film, criticism, yet not a single word about

the computer. That may well be because at this very moment, the computer is swallowing –

with stealth or bombast, it matters not which – all of these disparate endeavors. Cybernetics is

the alchemy of our age: the computer is the universal solvent into which all difference of media

SECTION 4

THE STRUCTURE OF
UNFINISHED BUSINESS



Unfinish: A grain silo in Akron (left image) becomes the Quaker Square Inn

at the University of Akron (right image), photographs from 1980 and 2008.

dissolves into a pulsing stream of bits and bytes. It is a curious thing that a calculating machine

we forced to become a typewriter only a decade and a half ago now combines the creation, distribu-

tion, and spectatorial functions of a vast variety of other media within one box – albeit tied into

a network. But this is the present state of affairs, and things are likely to becomemore complicated

before they become less so.

So how can it be that the computer will compel us not only to confront our fears of unfinished

business but also to embrace an aesthetic of “unfinish?” First off, wewould be remiss to ignore those

aspects of unfinish that can be sexy. Would James Dean and Marilyn Monroe have the same

thanapoptic appeal if they had grown old in an age of Twelve-Step redemption? The unfinished

work or person allows us to read our own desires into a not yet fully formed object – opening up

more space for pleasure and identification than any “complete” work or person can ever offer.

But this sexiness is not the specific pleasure of unfinish that the computer offers. Nor do Imean

to conjure up the half-baked, the incomplete, or the anarchic, as did the Surrealists. To celebrate

the unfinished in this era of digital ubiquity is to laud process rather than goal – to open up a third

thing that is not a resolution, but rather a state of suspension. To get to that unresolved third

thing – that thing in abeyance – we need first to acknowledge the central effects the computer has

had on art and culture. A coherent conceptual vocabulary is an invaluable tool as we deal with

a staggering amount of “newness:” platforms, tools, softwares, and delivery systems that rapidly

develop, proliferate, obsolesce, and are replaced. As hypertext visionary Ted Nelson has hyper-

bolized: “Everything changes every six weeks now.”5

The question becomes how to categorize such a fast-moving set of objects and concepts. My

own thinking involves generating operating paradigms – or threads, as I prefer – with which to
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make meaning. The three threads I weave here are story, space, and time. These threads are obvi-

ously broad enough to cover just about anything, but they also tie in specifically to the notion of

unfinish.

Unfinished Spaces

Perhaps no other aspect of the new technologies has opened such a wide-ranging set of investiga-

tions as the advent of virtual environments and on-linematrices, with their recalibrations of physi-

cality and seemingly boundless realms. It is obviously important to discuss how we explore these

realms, but this is a different sort of exploration than the far-flung sort offered by Marco Polo,

Christopher Columbus, and Sally Ride. Instead, consider themeander. It involves the pursuit of less

grandiose dreams; it is the exploration that goes on almost in spite of itself. The meander is a dis-

tracted form of motion. It is the recataloging of the local environment we perform when we walk

around, the reenvisioning of our domestic geography that occurs aswe pass through the streets and

alleys of our neighborhoods. Yet this is an urban model of exploration, and we are supposed to be

living in a posturban age. So where does the wanderer venture? I am not the first to observe that he

goes inward, into on-line realms, spreading our through theWorldWideWeb.

Take the case of Justin Hall, who at twenty years old served as an exemplar of the distracted

electronic explorer. Starring in January 1994 (fairly early in theWorldWideWeb boom), he began

publishing a personalWeb page called Links from the Underground that offered a mix ofWeb site re-

views, tutorials, articles, and autobiographical content. His site, essentially amap of hiswanderings

and a collection of his intertextualized ruminations, received at its height an astonishing quarter-

million raw hits a day. Some might explain this by pointing out that Justin Hall had one of the

earliest extensive listings of pornographic sites, but that would be to ignore the fact that we long

have expected our explorers to come back with stories about sex. Justin Hall, as well as manymore

like him – including, of course, Jerry Yang and David Filo of Yahoo (Yet Another Officious Oracle)

fame6 – are spread across the globe, but all are found on the Web (often indexing each other’s

indexes). Yet, as they develop new habits of “unfinish,” and innovative modes of exploration, it

becomes interesting to seek out precedents for their activities.7

I am thinking of the midcentury, avant-garde movement known as the Situationist Interna-

tional, SI for short. Best known for its critique of the society of the spectacle, and for inspiring

the student revolt in France in May 1968, the SI offers a remarkably sophisticated theorization of

urbanism, a newvocabulary to describe and engagewith the city as an open-ended place of play and

investigation. The SI was interested in constructing “psycho-geographies” of urban environments –



theoretical work and sketches, plans, and unfinished paper projects. He responded to a series of

critiques, the most pointed in the New York Times, by defending his and his program’s attention to

theoretical discourse, and the prevalence of paper architects on his faculty. He maintains that

theory and practice have never been more fruitfully engaged, and argues “that what is unprece-

dented in certain architectural work over the past decade is the use of theory to develop concepts

that inform the actual making of buildings as well as to examine concepts excluded from the

domain of architecture by its inherited and prospective dualities of form and use.”12

I would argue that virtual space blurs the distinction between form and use. As paper architec-

ture becomes virtualized, it adopts the fluid states of liquid architecture. Perhaps we will have to

recalibrate our concept of the digital dérive, taking it even farther from its Parisian origin, andmove

with it to an electronic Atlantis where merpeople can float as well as meander, opening up new

vectors of exploration.

That liquid architecture and the digital dérive should adopt an aesthetic of unfinish is to be

expected, but what of the computer’s effect on built environments? As video walls, LCD panels,

videoprojections, and large-scale computer graphic displays becomegreater and greater parts of our

lived environments, we enter a new era of architecture, one in which the design of our lived spaces

reflects and incorporates the electronic information and imaging technologies that are ever more

central to our lives. Oddly enough, the lessons taught by these dematerialized imagescapes may

end up having a beneficent effect on the hardscapes of built spaces. Stewart Brand offers some in-

sights into this question in How Buildings Learn: What Happens After They’re Built. He writes that in

popular usage, the term “architecture” always means “unchanging deep structure.” Yet his book is

an impassionedplea to remember that “a ‘building’ is always building and rebuilding.”13 The central

thesis ofHow Buildings Learn is that finishing is never finished. Brand identifies as a major problem

the way that contemporary architecture is judged just once – at the moment just before the client

takes possession, before it makes the ineffable shift from volumetric sculpture to inhabited space.

The computer industry could never function this way. Software is never finished, and early

users of a new product always expect difficulties, followed by upgrades.14 We can anticipate that

the mix of liquid and built architecture will offer a similar process of refinement and give-and-take

between designers – be they programmers, architects, or both – and the users who will dwell in

these hybrid imagescapes and hardscapes.

So back to where we were. If we are to establish the creative potential of unfinish in the era of

liquid architecture, we must defend computer-generated environments as being and offering a

more fully spatialized experience than those offered by the image commodities on television. That

is, we must defend the digital dérive as more than channel surfing. To do so, we will have to build

these cyberspaces to ensure that what we give up sensually in the dérive of the quartier, sestiere,
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creating mental correspondences for physical locales – going through a city block by block, neigh-

borhood by neighborhood, building a revolutionary sense of mutable space and creative engage-

ment. One of its techniques was termed the “dérive,” which translates roughly as a “drifting.” It is

“a technique of transient passage through varied ambiances.”8 I would propose that if we were to

strip the dérive from its original context, it describes preciselywhat people like JustinHallwere and

are doing on theWeb. They are practicing a “digital dérive,” a dérive not throughwhatmy students

now refer to as “realworld,” but rather a dérive through that technopsychological environment of

thematrix/Web/cyberspace.

As Hall and others like him surf through computer-generated image worlds, creating their

hot lists and recording their observations, they are surfing through two-dimensional HTML docu-

ments, though – following Ted Nelson’s six-week rule – they will soon be meandering through

three-dimensional virtual environments.When this becomes commonplace, the digital dérive will

engender a psychogeography less of space than of the “consensual hallucination” William Gibson

prefigured inNeuromancer. The digital dérive is ever in a state of unfinish, because there are always

more links to create, more sites springing up every day, and even that which has been cataloged

will be redesigned by the time you return to it.

TheWeb as it is presently constituted is essentially a collection of two-dimensional data spaces

with a limited visual palette. We have to anticipate that those few prototypes of three-and-more-

dimensional virtual spaces will eventually proliferate and coalesce into what Marcos Novak so

elegantly refers to as the liquid architecture of cyberspace.9 Where will the aesthetic of unfinish

lead us in these yet to be designed realms?

Before answering that, I want to a step back and examine the impact that the computer is hav-

ing onour very conception ofwhat constitutes architecture. At theViennaArchitectureConference

in 1992, Coop Himmelb(l)au remarked that “General interest in tangible, three dimensional archi-

tectural creations is steadily decreasing…Virtual space is becoming the sphere of activity for the life

of the mind.”10 Their statement, published under the apocalyptic title “The End of Architecture,” is

symptomatic of architecture’s movement into the dis-incorporated realm of display and simula-

tion. This transformation leads to an interesting inversion of a number of architectural prejudices.11

One of the curious aspects of contemporary architectural practice has indeed been that since

the general slowdown of building in this country dating at least back to the 1970s, and intensifying

during the recent economic downturn, certain outposts of the architectural profession have turned

increasingly to a paper, rather than a brick and mortar, practice. The visionary Boullée, whom I

mentioned earlier, becomes a new avatar.

Bernard Tschumi, dean of the School of Architecture at Columbia University, has seen a good

number of his designs reified as standing buildings, but his renown rests at least as much on his



Going on-line in the film version of Johnny Mnemonic, 1995, film, color, 96 min, Sony Pictures,

director: Robert Longo, filmstills

borough – that is, smell, atmosphere, and light – can be compensated for by the release from the

constraints of physical movement. Vivian Sobchack speaks of the dialectic between carnal phe-

nomenology on the one hand and arbitrary semiotic systems on the other – that is to say, the differ-

ences between thewaywefind and situate ourselves in realworld and the ever unfinished signscape

that fills our media environments with simulations, morphing, and Net surfing.15 One way we find

our way through is by telling stories of where we have been.

Unfinished Stories

“I have a word to tell you / a story to recount to you… / Come and I will reveal it.”

This is an invitation. It speaks of the seductive power of narrative.

“All right, then, so tell us a story then.”

This is a command. It speaks of the demands of those who have surrendered to narrative’s

seductions.

These two quotations, which are on one level so close, are divided by over 43 centuries and a tech-

nological shift that is almost unimaginable. The first is from a poetic celebration of the god Baal

composed in ancient Canaan and inscribed in cuneiform on clay tablets.16 The second is an excerpt

from StuartMoulthrop’sVictory Garden, a hypertext fiction created to be read on a computer.17

Human beings are hardwired into the storytelling process –whether they are the ones spinning

the tales or those listening to them. As mentioned earlier, one of the links between the Age of

Exploration and the era of the digital dérive is the propensity of those who venture out to return

with stories of what they have seen. The difference between the eras is reflected in the way these

stories are structured.

One of the most often noted qualities of hypertext is the way it offers a never-ending variety of

ways through material. Hyperfictions encourage play and challenge our received critical vocabu-

lary. Is a reader reading, or is a user using? The revolutionary qualities of an active engagementwith

open-ended narratives –whether as reader or user – have beenwell covered by others, most notably

George Landow. I do not want to restate the well-rehearsed analyses of hyperfictions as instantia-

tions of Roland Barthes’ “writerly” textuality, wherein the reader does not encounter a work with

a preconstitutedmeaning, but rather (re)writes the text through the process of reading.

I am concerned, instead, with situating open-ended hypernarratives in a broader context of

unfinish. Just as the text has multiplied its own paths toward an internal form of unfinish, so the

126 127

boundaries between the text and the context have begun to dissolve in the aforementioned univer-

sal solvent of the digital. Technology and popular culture propel us toward a state of unfinish in

which the story is never over, and the limits of what constitutes the story proper are never to be as

clear again.

French literary theorist Gérarde Genette refers to the “paratext:” the materials and discourses

that surround the narrative object.18 Genette generated his theories from a study of literature and

considers the paratext in terms of the publishing industry: covet design, book packaging, publicity

materials, and so on. Iwould say, however, that the transformation of the publishing industry in the

past two decades – the melding of publishers with moviemakers, television producers, and comic

hook companies, and the development ofmedia conglomerates like TimeWarner, Disney/ABC, and

Sony – has bloated the paratext to such a point that it is impossible to distinguish between it and

the text. Digital forms are even more prone to this, for who is to say where packaging begins and

ends in a medium in which everything is composed of the same streams of data – regardless of

whether the information is textual, visual, aural, static, or dynamic?19 In addition, the backstory –

the information about how a narrative object comes into being – is fast becoming almost as impor-

tant as that object itself. For a vast percentage of new media titles, backstories are probably more

interesting, in fact, than the narratives themselves.

As the rigid demarcations between formerly discrete texts becomefluid liminal zones, and then

simply markers within an ever-shifting nodal system of narrative information, the Aristotelian

story arc, with its beginning, middle, and end, becomes something else again. Look at the cross-,

trans-, inter-, para-, et cetera textualities that developed around the Sony Corporation’s media

“property” of JohnnyMnemonic – or, rather, the blurring boundaries between a number of Johnny

Mnemonics. This proliferation of paratextuality was occasioned by the 1995 release of Johnny

Mnemonic, a film directed by the artist Robert Longo. At www.mnemonic.sony.com, Sonymarketed

all of its Johnnys in one virtual place:



The opening screen ofWaxWeb, courtesy of David Blair, http://www.iath.virginia.edu/wax/, 5. 3. 2008

“Way back in the 1980s, award-winning author William Gibson laid the foundation for the

cyberpunk genre with fast-paced technothriller stories like Johnny Mnemonic and Neuromancer.

Today, Sony presents Johnny Mnemonic in a variety of media: hence, we witness the arrival of

Johnny Mnemonic, the movie starring Keanu Reeves … Johnny Mnemonic, the movie soundtrack …

Johnny Mnemonic, the award-winning CD-ROM game from Sony Imagesoft (available for PC Win-

dows and Mac) [not starring Reeves]; a plethora of assorted Johnny Mnemonic merchandise

(T-shirts, caps, mugs); and, because it’s the hip communication medium of the ’90s, the Johnny

Mnemonic net.hunt, a scavenger hunt on the Internet offering over $20,000 in prizes.”20

To round it all out, there was a cover story inWired that promised to return us to William

Gibson for his take on “the making of” the movie.21 Welcome to the digital revolution, brought

to you by Sony. The result of such dubious corporate synergy is the blending of the text and the

paratext, the pumping out of undifferentiated and unfinished product into the electronically inter-

linkedmediasphere. Final closure of narrative can not occur in such an environment because there

is an economic imperative to develop narrative brands: product that can be sold and resold. This

is the justification for sequels, and not only for those narratives that are designed for sequels – as

Johnny Mnemonic so obviously was – but even for the expansion of formerly closed narratives into

unfinished ones. For that, see the recent trend in book publishing to unfinish Gone with the Wind,

Casablanca, and even TheWind in theWillows.22

In the present moment, then, narratives are developed to be unfinished, or unfinishable. And if

anything, narrative itself is being phased out in favor of character. Thus, the hope was that Johnny

Mnemonic would take off as a character, and that a never-ending series of narrativized and semi-

narrarivised products could then be developed aroundhim (the filmflopped, however, stopping the

process in its tracks). It is this phenomenon that accounts for the contemporary moment’s inunda-

tion in comic book figures. A character like Batman is a narrative franchise. His story is always

unfinished because one can never be certain that the narrative stream will not be invigorated by

new tributaries in the years to come. The entire American comic book industry serves as amodel of

the perpetually suspended narrative: different artists, different writers, even different companies

take the same characters, constantly reusing them, putting them into new yet similar narratives,

and never closing them – for these creators are always working on someone else’s product.23

This is the fate of the creative professional working for the postmodern image factory. What of

other, more exploratory projects? Take David Blair’sWaxweb as a work or, better yet, set of works,

that makes the aesthetic of unfinish its own. Blair created the first important desktop video science

fiction film in 1991, a curious hybrid calledWax, or the Discovery of Television Amongst the Bees. This

dreamlike 85-minute narrative blended video, computer graphics, and cinema. Since its release,

there has been much discussion of the film’s remarkable visual style and looping narrative about
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Jacob Hive-maker, the nuclear testing sites in Almagordo, NewMexico, and how the bees guard the

souls of the dead inside themoon.

Blair deliveredWax through a variety of channels, taking advantage of this era of proliferating

networks. He blew up the video into a film print to show in theaters, sold cassettes bymail, andwas

the first artist to digitize and distribute a feature-length project on the Net. From there he went on

to developWaxweb, an interactive, intercommunicative feature film on theWorldWideWeb.

The original digital video is joined by 3,000 Web pages connected by 2,500 hyperlinks; 5,000

color stills; soundtracks in English, French, Japanese, and German; and more than 250 VRML-

format three-dimensional scenes, each in turn composed of thousands of hyperlinked parts.24 All of

this functions as a visualizedMUD or, better yet, aMOO. In his bookTheVirtual Community,Howard

Rheingold offers some definitions: “MUD stands for Multi-User Dungeons – imaginary worlds in

computer databases where people use words and programming languages to improvise melodra-

mas, buildworlds and all the objects in them, solve puzzles, invent amusements and tools, compete

for prestige and power, gain wisdom.”25 MOOs are object-oriented MUDs, and whereas MUDs gen-

erally follow fixed gaming rules, MOOS are more open. Users can reconfigure the spaces of MOOs,

creating new rooms, and make many more modifications – down to the level of coding. As Blair



puts it, “MOOs are network-based tools for computer supported collaborative work (and play),

which allow realtime intercommunication in a multi-room virtual space, as well as the sharing of

network information resources.”26

Waxweb has created a community of users, hybrid reader/writers participating in an ever-

changing, and thus never finished, process of reception, creation, and broadcast. It offers a chance to

participate in a process, not to reach a goal. The multiplatform Johnny Mnemonic text/paratext is

not a process but a product – undifferentiated and blurred, to be sure, but a product all the same.

Waxweb offers a very different vision of how narrative can function in an age of unfinish.

Unfinished Time

The “Unfinished Introduction” to this essay proposes that the third thread to be followed is time.

But, to be honest, I am not finished with narrative. In fact, I cannot think about time without

thinking about narrative. I am not the only one. Curator, author, and newmedia publisherMichael

Nash notes: “The impulse to ‘narratize’ experience is endemic to the structure of consciousness and

takes root from our mortality. Every heart has a fixed number of beats, and that absolute rhythm

propels the story of our lives from one perception to another, linking units ofmeaning in a finitude

so that all roads lead to where we are.”27

I want to explore the linkage between narrative and time, and to look at how the shift in

narrative toward an aesthetic of unfinish affects our sense of time, even our sense of death. Novelist

Don DeLillo makes the connection explicit: “There is a tendency of plots to move towards death …

the idea of death is built into the nature of every plot. A narrative plot is no less than a conspiracy of

armed men. The tighter the plot of the story, the more likely it will come to death.”28 The question

then becomes, Will loosening the plot – as the aesthetic of unfinish implies – affect this trajectory

towardmortality?

Italian critic Carlo Levi offers this spin on the relationship between time, narrative, andmortal-

ity: “If every straight line is the shortest distance between two fated and inevitable points, digres-

sions will lengthen it; and if these digressions become so complex, so tortuous, so rapid as to hide

their own tracks, who knows – perhaps death may not find us, perhaps time will lose its way, and

perhaps we ourselves can remain concealed in our shifting hiding places.”29

It is this utopian dream that urges me to overcome my fears of unfinished business. So what

will we have in an era of unfinished MOOs and ever-expanding narratives of communication?

Will the final conflict be forever forestalled? Will we exist within a world of Scheherazades,

always stretching out our stories for that one extra night of life? Technology does not develop
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independent of the rest of society, and is in fact inextricably

bound up with its social context. And I have been watching

with a certain fascination how the notion of unfinished

time has been adopted by some of the farther reaches of dig-

ital communities.

The Incident: An International Symposium to Examine Art,

Technology and Phenomena brings together artists and theo-

rists interested in new media technology, and researchers

and enthusiasts in areas such as UFOs, parapsychology,

drugs, and dreams and other psychic and paratechnological

explorations of human consciousness.30 Regardless of one’s

feelings about any of these phenomena – and I am com-

pletely skeptical of all paranormal claims – a convergence

like The Incident is wonderfully appropriate to the present

millennialmoment. I have long seen the UFO obsession as a

projection of our dreams of the divine, its politics concerned

with seizing the revealed wisdom of the higher powers from the government. Enough of Einstein

has trickled down that space travel and time avoidance (if not full stabs at immortality) have be-

come fully intertwined. The hopes that religion offers for life eternal have been augmented by the

promises of digital technology – promises to make even the human spirit a part of the digital’s

unfinished time.

Marshall McLuhan once noted that “Today in the electric age we feel as free to invent nonlineal

logics as we do to make non-Euclidean geometries,”31 and I would add to this, free to invent non-

lineal illogics. Look at the peculiar philosophies of Southern California’s Extropians. This group,

founded by TomMorrow andMaxMore (then a graduate student in philosophy at theUniversity of

SouthernCalifornia), is technopositive, with an unswerving belief in the ameliorabity of all human

problems.32 More and his group follow a program based on a concept they call extropy – the oppo-

site of entropy – a refusal to accept the running down of the universe. One of their central beliefs is

that eventually we will develop core memory technologies so sophisticated that we will be able to

upload (their more positive and upbeat version of download) our consciousness into the ethereal

realm of pure information, leaving our bodies behind and slipping from the clutches of death.

This is not far from the claims of alchemy, and if, as noted earlier, we take cybernetics to be the

alchemical science of our age, it is worth exploring alchemy further. The Western variety of this

protoscience has a twofold nature, one outward, or exoteric, the other hidden, or esoteric.33 The

exoteric nature of alchemy concerned finding the Philosopher’s Stone that could transmute base

Alchemical symbolism from the Ripley Scroll,

ca. 1450–1500, “The bird of Hermes is my

name eating my wings to make me tame.”
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The Extropian philosophy provides an inspiring and

upliftingmeaning and direction to our lives, while

remaining flexible and firmly founded in science, reason,

and the boundless search for improvement.

1. Boundless Expansion: Seekingmore intelligence,

wisdom, and effectiveness, an unlimited lifespan, and

the removal of political, cultural, biological, and psycho-

logical limits to self-actualization and self-realization.

Perpetually overcoming constraints on our progress and

possibilities. Expanding into the universe and advancing

without end.

2. Self-Transformation: Affirming continual moral,

intellectual, and physical self-improvement, through

reason and critical thinking, personal responsibility, and

experimentation. Seeking biological and neurological

augmentation.

3. Dynamic Optimism: Fueling dynamic action with

positive expectations. Adopting a rational, action-based

optimism, shunning both blind faith and stagnant

pessimism.

4. Intelligent Technology: Applying science and technol-

ogy creatively to transcend “natural” limits imposed by

our biological heritage, culture, and environment.

5. Spontaneous Order: Supporting decentralized, volun-

taristic social coordination processes. Fostering tolerance,

diversity, long-term thinking, personal responsibility,

and individual liberty.

33 F. J. Holmyard,Alchemy,Dover, New York, 1990 (orig.

1957), p.16.
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On the Theology of Telepresence

Religious Figures in the Development of Technology

In his younger years, Benjamin Franklin (1706–1796) was better known as a scientist than as a

politician. His invention of the lightning rod turned him into a megastar in the civilized world of

the 18th century. Taming a force which had paid homage to the gods’ majesty and sovereignty over

millennia by mechanical means seemed, with one single symbolic act, to put an end to the abso-

lutism of the gods, the destructive powers of nature and the servitude consigned to man.1 That

Franklin invented the lightning rod, helped to formulate the United States Declaration of Inde-

pendence andwas the ambassador of democracy in the Ancien Régimewas perceived as one whole

relation by the enlightened, republican intelligentsia throughout Europe.Whether as a scientist or

a politician, Franklin symbolized the real possibility ofman emerging fromhis self-incurred imma-

turity (Immanuel Kant). He became the figure of the Enlightenment par excellence, who – just as he

had liberatedman from thenuminous power of lightning – simultaneously emancipatedman from

two fears, fears of the superior powers of nature and of the state. As though even the Enlightenment

could not resist amythology of itself, Franklin became endowedwithmythical, heroic qualities. He

became a luminary, a savior and a messenger in the religious sense even more than in the political

one. The spell which enlightened thinking had shattered covertly recurred in the religious glorifi-

cation of the same man who had broken it. The dialectic of the Enlightenment was born, and with

it the freely-associating religious energies and theological mindset which quietly fuel the drives of

scientific and technological civilization.

Thomas Alva Edison (1847–1931) invented many instruments which were fundamental to the

development of telecommunications and media technology. He was also, however, the eponym

chosen by the designers of the first electromagnetic android in the novel L’Ève future (1886) by

Villiers L’Isle Adam (1838–1889) – an android easily recognizable as the Lucifer-like robot Maria’s

technological predecessor, in Fritz Lang’s filmMetropolis. Yet Edison was not raised to a mythical,

holy-like figure until February 11, 1927. On the occasion of his 80th birthday, the laboratory in

which he developed the first carbon filament light bulb – and accordingly laid the basis for the

global triumph of artificial light, a victory over the powers of darkness – had been rebuilt. Power

stations across America were turned off. Darkness reigned, deeper than in the Middle Ages. In the



a thousand things in the glimmering night on all sides of this world that nobody ever knew before;

if light, warmth, strength, pleasure, and comfort are mankind’s wildest dreams – then the research

of today is not only science butmagic, a celebration of the highest powers of the heart and the brain,

inwhichGod is opening the folds in his coat one by one, a religion, a dogma being pervaded and ab-

sorbed by the flinty, gritty, articulated, chilly and razor-sharp logic of mathematics.” (Robert Musil,

ManWithout Qualities, Book I, Chap.11).

Natural science, which ever since Francis Bacon has seen itself as the counterpart or successor

to religion, has, according to Robert Musil, a religious fundament; yes, it is fundamental, in that it –

unlike classical religions – does not recognize a strict division between divine and earthly spheres,

but, rather, undertakes to realize within this saeculum the dreams on which religions dine. In the

light of cyberspace and new media, gene technology and bioengineering, it is high time to expose

the religious roots of the technological revolution and to analyze the theological rhetoric of thenew

prophets and high priestesses. This ancient story is being repeated in modern times. There are two

presuppositions being made here. Religious motifs and theological systems of thought have burst

free of their dogmatic and institutional bonds and since gone mad. These religious forces hover,

switch and shift, across the operating level of modern and postmodern society; they do not form a

concrete discourse but rather the murmuring, quivering religious plinth that lies beneath appar-

ently neutral discourse and scientific progress. This is the shape of religion after the death of God.

In the following, I am not examining the developments in technology on the plane of reality,

but rather their phantasms, superstructures and their beyond in Nietzsche’s sense, their uncon-

scious and suppressed in Freudian terms, their real performance and not propositions in the sense

of political rhetoric and linguistics.3

Throughout, cyberspace refers to the electronically networked infoverse in all its variations,

whereas telepresence refers to any kind of electronic navigation, self-representation or data traffic.

Theology of Purity and Escapism

What are the characteristics of God? I am going to single out a few attributes – not coincidentally

ones favored by Pseudo-Dionysius4 and John Scottus Eriugena5 – and leave ethical qualities like

benevolent, merciful, andwrathful aside: God is ubiquitous, that is, he is present in all locations; he is

instantiell, that is, he can transcend time; he is “antigrav” (Heinrich von Kleist), that is, not matter

but pure spirit, still motile; he is not finite, that is, not flesh and blood and therefore not mortal,

yet still living and acting despite that – consequently he is infinite life. He constitutes his own

immaterial sphere beyond the world of bodies and things, but in a fashion in which he can still
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presence of the American president, the aged Edison closed the circuit inside a carbon filament

light bulb. It lit up, and at the same moment a telegraph was transmitted which flicked the power

on across America: it radiated through the streets and through even the smallest villages, and

christened the outpouring of the Holy Spirit of electricity – one could even say that this was bap-

tism, Holy Communion and Pentecost and the second industrial revolution all in one. It would not

be an exaggeration to say that February 11, 1927 was a pivotal date in the religious history of the

technological sciences. Electrical light, electrical power is a medium containing it own message;

it is the holy current of industrial societies. Electricity signifies – as does the lightning rod –not only

the domestication but also the control of nature’s forces; it has become the principle of all modern-

ization. No surprise then that that atheist expert on revolution, Vladimir Ilyich Lenin, believed

that, after the proletariat and dated railway technology, electricity above all would be the gospel of

modernization for the underdeveloped Soviet Union.

Would similar re-creations of technological mythology, newfangled “pagan mysteries” (Edgar

Wind), rituals sanctifying progress or symbolic forms causing contemporary civilization to appre-

hend itself in one blow be conceivable today? I contend: yes; and make one – only faintly futur-

istic – proposal: on June 23, 2012, the 100th birthday of Alan Turing2 (1912–1954), the two super-

computers which collectively control cyberspace worldwide from Tokyo and Los Angeles both

switch off their data streams entirely. The global snow crash, the instantiell infocalypse would

disrupt the entire functions of every society on every corner of the Earth. Both supercomputers are

intelligent enough to not only bring about the universal data collapse but to repair it in the after-

math; following the general shock of an electronic black hole, the twoprocessorswould re-generate

the data universe. – Every society must, for the sake of its survival, grasp the meaning of death and

rebirth. Now, on June 23, 2012, the world will have understood: the mystery of Christ on the cross,

of resurrection and pre-Babylonic speaking in tongues at Pentecost is snow crash and data retrieval.

A similar idea forms the basis of the cyberpunk novel Snow Crash (1992) by Neal Stephenson (born

1959). Modern theology is based in cyberspace.

Interjection

If these three examples have not alreadymade it clear: what is my topic? Nobody has formulated it

more clearly than the Austrian poet and scientist Robert Musil: “If the realization of our wildest

dreams is to be able to fly, to swim with the fishes, to bore through the foot of mountains, to trans-

mitmessages at divine speeds, to hear and see the invisible and the distant, to be staggered bymirac-

ulous convalescences, to seewith living eyes howonewould look twenty years after death, to know



its demise. Leaving aside that this promise of redemption is, admittedly, one that has been latched

onto technological innovations such as the steam engine, electricity or nuclear energy before,

and regularly been disgraced – leaving this to one side, I believe that thismotif is ameaningful one.

Beyond the political-economic functions of cyberspace which have proven valuable in venture

capitalism, the deeper structural workings of cyberspace are not focused on the world, but rather

on egression from it. Cyberspace is the latest contemporary form of Gnosis perennis 10 – and not be-

cause there are a few Gnosis communities out there on the net, but rather because its basis struc-

ture is Gnostic.11 Those prophesizing a coming cyber paradise, such as Marvin Minksy12 or Hans

Moravec,13 are Gnostics in the sense that their steady aim is to leave the world of matter and corpo-

reality behind, in order to create a pure spiritual sphere uncontaminated bymateriality. Tomention

Plato herewould be to do him an injustice: hewas a political philosopher. Thosewho seek to strate-

gically detach human history from its biological and evolutionary limits are Gnostics and religious

fundamentalists. An interest in alleviating the miseries of the world in such a way is a crazed long-

ing for transcendence, rather than a problem-solving strategy. This earthly scrap heap and that pile

of maggots, the human body, are only easy victims from which to stage a point of departure from

bio-evolution, covertly loaded as they are with religious stigma of hopelessness and damnation.

Cyberspace is being touted as an evolutionary leap away from bodily constraints, a leap away

from the limits of intelligence and from the decrepitude of matter. As a technical medium, it sys-

tematically orders our traditional perception of the world into two spheres with hidden religious

divisions: above and below, divine and earthly, infinite and finite, exaltation and humiliation.14

Against the cyberspace prophets produced by the sciences, I would argue that the authors of

cyberpunk novels such as William Gibson, Bruce Sterling and Neal Stephenson are the greatest

realists. Throughout their novels, we find a dualistic basis structure of theworld in a state of radical

impoverishment and brutality, out of which the sphere of cyberspace rises in divine-like purity.

Being a hacker punk means belonging to the “damned of this Earth,” and yet inside the numeric

vacuumthey enjoy a supernatant heroismanddivine-like dandyism. The anarchic cyberpunk is not

a social entity with a future, as can easily be deduced from the Magna Charta. But he is a fitting

literary construct by which to narrate the radical universal division which cyberspace has split

between spheres. Compared to people like Minksy, Moravec or Timothy Leary,15 the cyberpunk

authors are the shameless dark angels of a new Gnosis. They tell us, ruthlessly, that the dark side of

cyberspace’s mystic gleam will be the destruction of the Earth and the dissolution of all cultural,

political and social traditions. The following chain of logic would apply: the technical realization

of man’s ancient dream of transgressing the body, abandoning this earthly vale of tears for homo

secundus deus (Vinzenz Rüfner16), has spawned cyberspace and a littering of the Earth and tradi-

tional human culture at the same time. Replacing god calls for apocalypse.
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react upon it, appear in it or retreat from it. He is anything which is present in the world but which

eludes it at the same time. He is, henceforth, deus absconditus, a present absence. God is, furthermore,

absolute meaning, signified and signifier at the same time, Archeus Signor (Paracelsus). God is –

according to Nicholas of Cusa – Not-other (non aliud), the very thing that makes everything none

other than it is: therefore with each a the processor is none other than a (a est non aliud quam a,

in the spirit of the Cusan). God plays “ludus globi,” he is a ball gamewhich embodies every possibil-

ity and he plays them all out.6

With this, themetaphysics of cyberspace and its profound functions are described.7 It is striking

that cyberspace is invariably describedby theorists as an immaterial spherewhich subtends the cur-

rent state of theworld – as a transgression or redemption of it. The state of theworld is characterized

by the sphere of thematerial, by environmental pollution, violence, overpopulation, egoism, direc-

tionlessness, decadence, anomy and death.8 These are analytical constructs, in which sociological

and ecological findings merge with apocalyptic topos. Conspicuous are the dualistic oppositions:

if material woes are attributed to the Earth, then cyberspace is, by turns, the problem-bound or the

carefree sphere of the intellect; if the Earth is connoted with filth, then cyberspace with purity;

if earthly time relations are characterized in terms of growing entropy, mortality and finitude, then

the relations of cyberspace time will be those of instantiell omnipresence, where death is absent

or held at bay. It is the age-old opposition of spirit and matter, form and substance (from a philo-

sophical point of view), the opposition of purity and impurity, the beyond and the here and now,

mortality and immortality (seen religiously).

Cyberspace is simultaneously understood here as a medium of escapism and a medium by

which to one make oneself permanently present everywhere in the world. Cyberspace is God in

technological form – it has his ubiquity and his faculty for processing anything – that is, it has the

ability to be non aliud of things, and yet to be able towithdraw its face at the same time as it changes

face: cyberspace is ubiquitous now in the form of absent presence.

Of course cyberspace is not God himself, but rather amortalmedium. God is not a fugitive.Man

is a fugitive sure enough – not only, but above all, in gnosis. Out of a hopeless relationship with

fallacy grew an opportunemovement unique in gnosis, that of escapism.9 Escape from theworld of

woes, of filth, of decay, of pain and of death; escape, that is, from corporality and its restrictions.

The fugitive surrenders his fate to thatwhich he is fleeing, in order to find precisely the placewhere

the evils he is fleeing do not exist. I surmise that the religiousmotifs of cyberspace tend to abandon

the world to its woes and hold up cyberspace as a sphere of purity, a possibility for escapism –

beyond finite life and themortal Earth.

Many cyberspace theorists still hold that the function of cyberspace is problem-solving earthly

privations and dilemmas; thatwe could find in cyberspace the sole strategy to save theworld before



Microcosmos

InThe Order of Things,Michel Foucault accounted for four types of knowledges: convenientia, aemu-

latio, analogia, and sympathia. Aemulatio spans space, it correlates things which do not touch; it is

without linkages and without bonding. This is the form of contact which cyberspace promises the

eroticists among its devotees. Of sympathy, Foucault says that it plays “in its natural habitat in

the depths of world:” “it can cross the widest space in a moment.” And the space of analogy, says

Foucault, is “a space of radiation. Man is met on all sides by it, but, inversely, this same man trans-

mits the likenesses that he receives from the world. He is the greatest source of proportions, the

centre on which relationships are based and in which they are reflected anew.”20 It is exactly this,

a microcosmos constituted within the infocosmos, that produces cyberspace. This is what tempts

all the surfers and data junkies, punks andhackers, anarchos and artistes, gushers and pan-eroticists

for whom cyberspace has become a medium for universally dilated narcissism and grandiose

egos, for data pilots with a photobiotic desire21 for supernatant freedom of movement, a limitless

reversibility and a sensually intensive proprioception. It is one of the oddities of cyberspace that

its hypermodern forms – production of symbols, self-representation and its traffic – underlying

structural models of the pre-modern – seem to cash in on the semiotic model of micro and macro

cosmoses from theMiddle Ages and from the Renaissance.

Whilst examining the speech patterns of leading American geneticists at work deciphering

the human chromosome set, Regine Kollek discovered that these consistently borrowed from

Holy Grail metaphors: geneticists are seekers after the Holy Grail, the Holy Grail being the human

genetic code itself.22 TheGrail is aChristological symbol of redemption.Obviously, if the geneticists

could artificially crack the genetic code, they were expecting a salvation comparable to Christ’s

act of redemption and gospel. This salvation does not come from the ability to recognize and elimi-

nate 0.6 in one thousandhereditary diseases in time. That is a defensive rationalization. Such loaded

cultural symbols as the Grail are only applied when the effects of an underlying, potent energy

are at play: only one of two meanings could do the sacred ranks of mobilized imagery justice. This

is the first: the deciphering of the human chromosome is assigned the same value as penetrating

into what is effectively God’s secret, into the riddle of life, as he wrote it on his highest creature.

And the second: to know the code means to be able to change it. Man is enlisting the potential

for self-creation. He is able to sheer out of the long-running course of bio-evolutionary history

and appoint himself henceforth creator of the entity of humankind. Here too, we come across

the religious motif of man replacing God.23 Cyberspace produced a corresponding moment in

which the finite, decrepit body was transcended; a moment of escapism and longing for a divine

sovereignty. Viewed in terms of religion, two of today’s most significant fronts of contemporary
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God – according to Nicholas of Cusa – is non aliud, a processor or operator that generates things,

a = a, as themselves. In a certain respect, this notion is the antecedent of amodel for symbol genera-

tion and of the Turingmachine17. The constructivism underlying cyberspace allows its proponents

to imagine that it itself is non aliud, producing things in virtual space that are “none other” than

themselves. And this is correct. For there is no interference from matter, no mingling with the

opaque world of solids and bodies. In technical virtuality, everything is self-identical by virtue of

the non aliud Archeus Signor, the mainframe. In certain regards, a shadowless universe made of

nothing but light.18 That iswhat ismaking cyberspace so attractive to increasing numbers of people

today.

For those who cannot come to terms with the smallness and fragility of their own finite,

earth-bound identity, cyberspace represents a radical delimiting of boundaries in which twomyths

may be reiterated: the myth of Antaios (inverted) and the myth of Proteus. Antaios was a giant,

the son of Gaia who tookHercules so long to defeat, since whenever Antaiosmade contact with the

ground during combat he was infused with fresh energy. So Hercules held him up and in doing so

robbedhimof the energyhe gained fromcontactwithGaia. Cyberspaceworks in an inverse fashion:

as long as you maintain uninterrupted contact with the Earth, you are a giant of virtuality.

Not merely an Antaios, but a Proteus: like this mythical metamorphosis artist you can – bound

by nothing, not your own body, your name, your identity or your sex – create another identity at

any time and consequently create virtual representatives of yourself, of which you are the protean

mastermind.

For others, cyberspace is the unsoiled sphere of Eros, an Aids-free zone. It is certainly possible

to foresee today that the main front for cyberspace experimenters and artists will constitute the

conquest of the world of the senses.19 It is intended to facilitate not only sight and hearing in cyber-

space, but also and especially touch. It is amatter of releasing the fundamental driving force ofman,

the erotic, from the labyrinthine-like presence of material bodies – without the loss of sensual

intensity. Robert Musil called this “Fernliebe” (love from afar). And armies of certain cyberspace

fans, of which I will merely name Derrick de Kerckhove as the leader of their thought and Stellarc

as the artist, are in fact working on the project of telematizing the area of touch. The goal: which-

ever shabby “I” and wherever on this contaminated Earth you sojourn, you will always be able to

connect with any other person in the world, under no matter what virtual disguise, in lustful,

sensual contact.
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und ästhetisches Gegenlicht in der technischen Zivilisation,

Paragrana, Berlin, 1996.

19 Derrick de Kerckhove, The Alphabet and the Brain:

The Lateralization ofWriting, Springer, New York, 1988. –

Derrick de Kerckhove, Brainframes, BSOOrigin, Utrecht,

1991. – Derrick de Kerckhove, “Ästhetik und Epistemolo-

gie in der Kunst der neuen Technologien,” in: Klaus Peter

Dencker (ed.),Weltbilder – Bildwelten. Computergestützte

Visionen. Dokumentation des Symposiums INTERFACE 2



in Hamburg,Hans Bredow Institut, Hamburg, 1995,

pp.340–352. – Derrick de Kerckhove, “Touch versus

Vision: Ästhetik Neuer Technologien,” in:Wolfgang

Welsch (ed.),Die Aktualität des Ästhetischen,Munich, 1993,

pp.137–169.

20 Michel Foucault,The Order of Things: An Archaeology

of the Human Sciences,Vintage Books, New York, 1994.

21 On the use of this term cf. Michael Balint,The Basic

Fault: Therapeutic Aspects of Regression,Northwestern

University Press, Evanston, IL, 1992.

22 Regine Kollek, “Der Gral der Genetik. Dasmensch-

liche Genom als Symbol wissenschaftlicher Heilserwar-

tungen des 21. Jahrhunderts,” in:Mittelweg 36, 3rd ed.,

February 1984, pp.1–14; also in: Biotech, February 2, 1995,

pp.4–17.

23 This is an outright take from the renowned physicist

Frank J. Tipler,The Physics of Immortality: Modern Cosmol-

ogy, God and the Resurrection of the Dead,Doubleday,

New York, Toronto, Sydney, 1994.

24 The new feminist front no longer seems to be con-

cerned with the effacement of gender by genetic engi-

neering. Cp. Judith Butler,Gender Trouble – Feminism and

the Subversion of Identity, Routledge, New York, London,

1999. See particularly: Judith Butler, Bodies that Matter:

On the Discursive Limits of “Sex,” Routledge, New York,

London, 1993.
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Diagram Drawing ca. 1985

paper, pencil, ink and gauge, 100×70cm
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Together with a third drawing, these drawings constitute a kind of diagram for

an environment that will fill out an entire space. In the installation will be used

gas flames, heated water, steam, inflatable parts, pumps, valves etc.

Two project drawings for an installation or environment 1987

pencil, acrylic and collage
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Notes as marked/written on sketch:

Suspension with holograms, transmission;

white light, installation. 200×500×500cm.

(180×720×720 cm.)

Installation with holograms and lights 1988

pencil and acrylic

Notes as marked/written on sketch:

Suspended installation with holograms, white light.

360×300×300cm. Generated interacting +/– generated matrixes;

revolving cubes, when walked around. Radiation structures.

Magical squares, Melancholia, astronomical data, world models.

Installation with holograms 1988

pencil, felt pen, acrylic and collage
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Notes as marked/written on sketch:

Outdoor installation, stainless steel, white light, day and night;

radio/radiation controlled; 600×800×600cm.

Sun dial; white chalk on ground

Light Cone 1988

pencil and acrylic



Notes as marked/written on sketch:

(Laser maze, glass cube; white light on/off ).

Suspension with glass cube, 100×100cm., metal structure with white light,

lamps on/off. Glass sandblast, painted etc. 120×300×300cm.

Interactive light installation 1988

sketch, pencil and collage
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Light installation with plasma panels 1990

pencil, watercolor, collage

Notes as marked/written on sketch:

Installation/suspension with liquide gas; plasma panels.

Combined with glass tubes, Metal structure, 300×600×300cm.



Data Visualization 2001

paper, gauge, 57×77 cm
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Data Space 2006

paper, ink and gauge, 57×77 cm

Light projection, controlled by influx, visualization of data.
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Artist’s Biography

Thorbjørn Lausten, born 1945.
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Denmark, Germany, Holland and England.

Selected solo exhibitions: Nordjyllands Kunstmuseum,

Aalborg, 1990; The Danish National Gallery, 1991;

HEW-Museum electrum, Hamburg, 1993; Overbeck-

Gesellschaft, Lübeck, 1993; Arken, Copenhagen, 1997;

Museum amOstwall, Dortmund, 1998; Esbjerg Kunst-

museum, 2000.

Group exhibitions:Multimediale, ZKM|Center for Art

and Media Karlsruhe, 1995; Lichtkunst aus Kunstlicht /

Light Art from Artificial Light, ZKM|Center for Art and

Media Karlsruhe, 2005.
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PeterWeibel, born 1944.

Studied literature, medicine, logic, philosophy and film in

Paris and Vienna. He became a central figure in European

media art on account of his various activities as artist,

media theorist and curator. Since 1984 he is professor at

the University of Applied Arts Vienna, from 1984 to 1989

he was head of the digital arts laboratory at the Media

Department of New York University in Buffalo, and in 1989

he founded the Institute of NewMedia at the Städelschule
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