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SELECTED WORK
Peter Beyls

I shall begin by providing some non-technical background information on the various types of 
algorithmic thought underpinning my work. Over the years, many kinds of algorithms of vary-
ing complexity have been explored—with procedural thinking implicit in the overall approach. 
A substantial selection will be documented in the following pages.

Sometimes, specific ideas take years to develop and implement, and at other times, they 
get realized in a brief creative spark. Aspects of existing programs are sometimes addressed in 
new programs and former algorithms find applications in a new context. I shall not attempt, 
therefore, to develop a chronological path, but I will instead try to link the underlying ideas, 
the questions and challenges associated with solving aesthetic problems by machine. Such 
an approach undoubtedly encourages the exposure of unanticipated conceptual associations 
between distinctive works.

I will not try to explain anything; the only real option is to suggest instrumental links that 
might contribute to intuitive understanding. I won’t go into technical details either, although 
occasionally, the internals of some of the algorithms will be addressed for the sake of clarity.

Having explored numerous di!erent computational paradigms for some forty years, I can-
not remember the minute details of a great many algorithms. Since my approach to program-
ming can be considered impulsive, many programs carry no documentation. This makes it 
extremely challenging, at this point, to unravel my initial aspirations as well as their actual 
implementation. Some works happen to be lost because they were not externalized; they only 
existed temporarily as an image on a computer display. Old software is now defunct and once 
up-to-date computer hardware is now long obsolete.

The overview documented here features a substantial amount of drawings—all of them real-
ized using a digital plotter—an electro-mechanical drawing machine controlled by software.

Uncertainty, randomness and time

Early work specifically challenges the notion of randomness as a constructive force. Randomness 
is viewed as a mediator—if we imagine the algorithm or procedure to be an engine, then ran-
domness is conceived as a power source allowing the engine to activate itself. Randomness 
activates a number of degrees of freedom that were designed into a particular procedure; the 
algorithm then uncovers and displays its behavioral space, so to speak. Conditioned random-
ness allows the opportunity for tuning shades of unpredictability, and quite a lot of work 
explores the idea of shifting degrees of randomness in a single display. For instance, an algo-
rithm might gradually select a preference from a pool of options in the beginning, to a single 
one at the end. Consequently—although we speak of work in the realm of visual art—the 
notion of time is implicit.

A so-called masking technique underpins work that selects random numbers within a shift-
ing window—from a very small window (with few but specific options) to a large window (with 
many general options). Such algorithms suggest a number of possible combinatorial choices 
for changing parameters. For example, consider the position (parameter 1) and the size (param-
eter 2) of a rectangular shape. A single parameter may evolve from specific (absolute) values 
to all possible (relative) values or, the other way around, from relative to absolute. Therefore, 
given two parameters, the computational scope extends to four options. Consequently, the 
algorithm encompasses four faces, as reflected in four individual drawings. An example with 
four parameters (rectangle width, rectangle height, rectangle x-position, rectangle y-position) 
embodies a generative volume of sixteen drawings [152].

As I was aiming for the meaning of the notions absolute and relative to extend beyond the 
formal framework of the digital medium, I created a program that would generate scenarios, 
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formal guidelines for actions to take place in the real world [007]. It was clear that the  number 
of parameters at play in tangible space is infinite. However, I managed to design simple inter- 
personal interactions in just five parameters that resulted in thirty-two possible formal out-
comes. Some of these were realized in the form of sequential photography.

A similar approach was taken in creating the visuals for a major intermedia project Sea/
Air, which premiered at the Musée d’Art Moderne de la Ville de Paris in autumn 1976. This 
project involves a computer-generated score for soprano voice, live audio processing of the 
singer’s voice using a custom-built audio processor, and the timed projection of a series of 
112 35-mm slides. The musical score and the visuals for this project were computed using the 
same algorithm. Visuals consist of two complementary sequences of fifty-six slides, suggesting 
two opposing progressions of relative randomness [009].

The idea of paired, complementary or mutually balancing procedures was addressed in 
early machine drawings, in 1974–1975, when only blue-inked pens happened to be available 
[174]. The organizing ground was a grid that accommodates variations drawn from a limited 
vocabulary of explicitly designed geometric characters—somehow akin to a formal abstract 
visual language. The idea of considering the scope of abstract languages was later addressed 
in the early 1990s and again in the work of the last few years. Consider the work displayed in 
figure [174]: it shows a complementary set of two modular drawings exploring emergent pat-
tern-formation from the critical assembly of many small patterns. A single basic micro-pattern 
is designed and a vocabulary of eight patterns then results through reflection and rotation. The 
first drawing is computed from an o!-center point towards the edges, and a gradual increase 

[007] Peter Beyls, Untitled, 1976, 36 photographs, collage and pencil on paper, 463 mm x 644 mm
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of randomness instructs pattern selection from a single 
option to many. In the second drawing, randomness 
gradually increases from the edges towards the center.

Many drawings display emergent overall complex-
ity in a final arrangement consisting of many small 
building blocks. Small, simple objects all contribute to 
the appreciation of a complex larger outcome. Again, 
some drawings display complementary actions based 
on gradual change.

These works, as a conceptual family, address the 
notion of change—rather than structure—as a princi-
pal consideration. More specifically, drawing is seen 
as a dynamic system even though the results are fixed. 
Drawings are somehow static gestural residues, albeit 
reflecting a dynamic computational procedure. The 
notion of complexity in dynamic systems would later 
form the basis for extended research of AI techniques 
for working with visual intelligence.

RP32 features two parameters: orientation (four 
options, in ninety-degree steps) and size (from 50% to 
full size)—the overall e!ect is a grid of incomplete 
open squares [020]. The combination of two parameters 
allows for four possible combinations—hence result-
ing in a closed series of four drawings. Every draw-
ing features a unique parameter combination while 
the activity in the drawing evolves from the edges 
inwards, though not perfectly symmetrically. The 
edges display maximum uncertainty while the center 
shows a unique outcome.

Randomness can be complementary, as seen in 
 figure [008]. Two angles are selected filling up a grid; 
the weighting of the choices in the two drawings is 
contrasted.

A similar line of thought underpins the two comple-
mentary works depicted in figure [030]. Rotating over 
four edges, lines are drawn with incremental or decre-
mented random density.

One may consider the size and position of a rectan-
gle as two parameters for drawing. These parameters 
may evolve during a drawing session: changing from 
a specific value to a random value. Changes happen 
gradually, in a number of steps—these steps are vis-
ualized using specific colors. For example, a rectangle 
can be drawn first in a specific corner and then grad-
ually get more freedom to be drawn anywhere. Again, 
we think of this a movement from absolute to relative. 
Since we are dealing with two parameters, there are 
four possible combinations—reflected in the four indi-
vidual drawings comprising this work [015]. The same 
algorithm can be applied for an evolution from hori-
zontal to vertical lines [016].

The actual details of the algorithm in figure [023] 
remain unclear, however, it surely deals with angle 

[008] Peter Beyls, Untitled, 1976, two drawings, ink on paper, 
135 mm x 135 mm each
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[009] Peter Beyls, Sea/Air, 1975-1976, two panels of fifty-six photographs each, collage and pencil on paper, 248 mm x 324 mm

control while drawing a single continuous line. A sequence of drawings gradually creates addi-
tional constraints on how many angles may get drawn—from many options at the beginning to 
few at the end. The drawings shown in figure [010] feature a similar idea, though the constraints 
actually fluctuate within a single drawing session.

Related to the Rico algorithm is the random walk algorithm. Distinctive versions were 
explored by forcing additional constraints on the basic procedure. Some examples are shown 
in figures [011] to [013].

Imagine a fine, regular square grid and draw a single point within the limits of every cell of 
that grid. A cloud of points emerges balancing consistency and randomness [022].

Calculating random numbers using the techniques of shifting constraints, as seen, for 
example, in RP32, was also applied in order to compute musical melodies. As the algorithm 
progresses in time, it computes groups of pitches according to the articulation of timed con-
straints. Figure [021] represents a score produced by a plotter. The algorithm is run four times. 
Each run computes three instances of the same constraints; they all produce di!erent but 
clearly related output. The top two runs feature identical starting pitch, the others run from 
random pitches.
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The musical scores express a particular interest in exploring the resemblance of consecutive 
instances of the materialization of the same algorithm. How stylistically coherent are they? 
Seen as di!erent instances of the same origin, how do they interfere? As it happens, the notion 
of inter ference underpins di!erent categories of work. Consider figure [017] depicting an inter-
ference experiment with two simultaneous processes (red and green lines), each involving a 
number escalating from very low value to maximum value. Each number represents a thresh-
old, given a random number below the threshold, the threshold itself will increase, making 
it more likely to increase in future program steps. This behavior is compared with additional 
random processes. A color code is developed serving the unambiguous visualization of the rel-
ative di!erences between simultaneous levels—color is added by hand. Again, time is implicit 
in the algorithm, one may approach it as a qualitative signal, and as such, it relates to the score 
shown in figure [021].

Figure [018] shows four processes growing from the lower-left to the upper-right corner. 
 Another form of wave-like interference is seen in figure [019].

When interpreting the idea of a wave as the dissemination of energy from a particular 
center, one yields a process known as spreading activation; specific instances are shown 
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in figure [018]. We start from a random pixel location and set the original color to a random 
value (0 to 255) in the color dimensions of red, green, and blue. The algorithm searches for 
adjacent pixels (blank pixels) and attributes them a color derived from a non-blank neighbor. 
Color values for RGB might go up or down slightly because of a small random deviation in 
all dimensions. The process continues until all pixels have acquired a color as influenced by 
their surroundings.

As it happens, randomness might be introduced through the occasional malfunctioning of 
software or hardware; such unanticipated events uncover the true nature of the medium. We 
may embrace the unpredictable; accept the glitch as a kind of implicit signature of the machine. 
Increasing instability in plotter hardware resulted in a series of one-of-a-kind drawings [014].

The threshold algorithm developed in the early 1980s aimed at tuning degrees of random-
ness and was applied in many di!erent ways. The algorithm generates random numbers and 
switches back and forth between two states when the random number is below a specific, par-
ametric threshold.

In the regular grid of TRS4, every cell holds an (invisible) initial binary value—so it gen-
erates a black/white result. The grid is filled in by addressing all the cells, from left to right 
and top to bottom—somehow like writing an imaginary text. When the threshold level is very 
low, the chances for switching to an alternative state are very small, therefore a long sequence 
of cells of the same color results. Alternatively, when the threshold is high, the chances for 
switching values are very high—therefore, consecutive cells are of opposing colors. Given a 
threshold of 50%—an interesting mix of continuity and surprise develops. In a second phase, 
the original black & white grid is transformed into a color image using a simple mapping 
scheme. The neighborhood of every cell is considered, more specifically, the sum is made of all 
eight neighboring cells, and this results in a value between 0 (where no neighbors are black) 
and 8 (where all neighboring cells are black). A color image is computed from a palette of nine 
colors (including white)—one color for every possible option. Finally, every cell acquires a 
color reflecting the density of its neighborhood.

Figure [036] displays three states of a single algorithm by specifying respectively very low, 
medium (50%), and very high probabilities. What results allows a clear perception of the logic. 
Figure [037] contains two complementary values of 25% and 75% respectively. Rather than using 
a color-mapping algorithm as in  figure [036], figure [024] generates relative gray-scales using 
micro-patterns particular to the actual output device. Small-sized printed output was enlarged 
using a large-scale photocopy technique.

[010] Peter Beyls, Rico2, 1977, three drawings, ink on paper, 256 mm x 309 mm each
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[012] Peter Beyls, Untitled, 1979-1981, drawing, ink on paper, 
216 mm x 182 mm

[013] Peter Beyls, Untitled, 1979-1981, drawing, ink on paper, 
243 mm x 195 mm

[011] Peter Beyls, Untitled, 1981, drawing, ink on paper, 
257 mm x 257 mm

We may apply the threshold algorithm to other visual 
properties. When drawing lines, for example, it may 
be applied to the direction of drawing, the step size, 
the amount of change in the angle… and so on. For 
example, the works in figure [170] feature six individual 
thresholds that collectively determine the length and 
angle of 2000 line segments. Some thresholds influence 
the timing for computing new threshold values. Other 
thresholds actually decide which parameters take e!ect.

The threshold principle is applied hierarchically on 
two levels, in the work depicted in figure [025]. A grid 
of 40 by 40 positions contains cells composed of 2 by 
2 cells. The algorithm controls the timing and the selec-
tion of specific options. Only expressively low and high 
threshold levels are employed—which provides for the 
clear observation of their emerging consequence.

TRS3 [180] is a set of three drawings handling four 
threshold values. In this version, the threshold values 
are evaluated sequentially, so their e!ect is interde-
pendent. Thresholds influence at which moment in 
time the angles change, how much they change, and in 
which direction. Angles bounce when hitting the edge of 
the drawing. A short-line segment reveals when angles 
change sign. A related work is seen in figure [028].

If we let the threshold modify itself according to the 
actual random numbers selected within the program, 
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[014] Peter Beyls, Untitled, 1999, four drawings, ink on paper, 222 mm x 222 mm each
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[015] Peter Beyls, Untitled, 1975-1977, four drawings, ink on paper, 295 mm x 295 mm each
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[016] Peter Beyls, Untitled, 1976, drawing, ink on paper, 276 mm x 360 mm
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[017] Peter Beyls, Interference Study, 1977, drawing, ink and color pencil on paper, 156 mm x 263 mm

[018] Peter Beyls, Untitled, 1977, drawing, ink on paper, 500 mm x 500 mm

boek_G7_BEYLS.indb   28 9/10/14   19:58



we get an incremental phenomenon similar to a growth 
 process. Every time a random number is below the 
threshold, its value will increment until it hits 100%, 
and the higher the threshold, the faster this will hap-
pen. The evolving random activity in the algorithm is 
expressed quite literally in the final drawing. Consider 
figure [027], in which the algorithm at first selects ran-
dom angles and gradually escalates to a single angle. 
Three identical congruent runs of algorithm (in three 
colors) document the subtle relationships; once again, 
we observe multifaceted behavior within a single 
algorithm.

The same idea was implemented in a regular grid 
as a matrix growth process [124]. Individual cells all 
grow simultaneously, but at di!erent, irregular rates 
as conditioned by the original random process. My 
analytical mind drove me to examine this concept of 
simultaneity, similarity and (a)synchronicity. The 
inner workings of the growth process algorithm were 
studied by statistical analysis, the results being inte-
grated in the final work. The drawing was realized by 
hand, following instructions produced on a Teletype 
machine attached to a Data General mini-computer.

The text in the drawings reads as follows: “The 
Growth behavior of a 10 by 10 cells matrix is shown. At 
the initial stage all cells have equal probability to pass a 
fixed threshold and start growing. Five colors represent 
five levels within the process. The color key goes from 
yellow (zero level), orange, green, red, violet, white. 
Each transition from one level to the next is a function 
of the preceding level. All cells grow individually and 
the incrementing probabilities change according to a 
first order Markov chain. The matrix growth process 
needs 28 generations to develop completely.”

A growth process might give rise to the synthesis 
of shapes as in figure [038]. The algorithm was run on 
a mini-computer with output on a teletype, and the 
results were transferred to paper by hand. Manual col-
oring both provides a surface and connects the shapes 
in time by overlapping colors.

Since the growth algorithm idea often incarnates a 
sequential materialization, the notion of time is implic-
itly reflected in a series of consecutive images. Perhaps 
it suggests the appearance of shifting clouds—which 
might then have suggested the working title for a num-
ber of works produced with a thermal printer only 
o!ering blue-inked images [073]. One version was 
realized as a sequence of images transferred to water-
color-tinted drawings [035].

When the escalating processes alternate between 
incremental and decrementing behavior, we obtain a 
kind of oscillating performance, as seen in the grid 
structures of figures [118].

[019] Peter Beyls, Waves, 1980, two drawings, ink on paper,  
248 mm x 201 mm each 29
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[020] Peter Beyls, RP32, 1975, four drawings, ink on paper, 360 mm x 270 mm each
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[021] Peter Beyls, Untitled Series, 1976, drawing, ink on paper, 300 mm x 430 mm

[022] Peter Beyls, Untitled, 1975, drawing, ink on paper,  
153 mm x 153 mm
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[023] Peter Beyls, Rico1, 1977, seven drawings, ink on paper, 400 mm x 300 mm each
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Virtual machines

After discovering the work of Noam Chomsky, I became 
interested in systemic grammars, in particular the 
view that a finite vocabulary might produce an infinite 
number of statements. Because of their recursive char-
acter, grammars develop complexity from very simple 
beginnings. Working with grammars is working with 
explicit rules, however, rules can be generated at ran-
dom. Then, their actual (initially unknown) generative 
potential may be exposed. Being intrinsically experi-
mental, this method explores prospective complex-
ity by generating di!erent alternatives and selecting 
promising ones. This method is unique to creative 
programming, characterized by the writing, adapting 
and aesthetic evaluation of computer programs as an 
intense dynamic activity. Figure [131] depicts grammar 
color systems in a regular grid.

My late friend, the artist Julian Sullivan first intro-
duced me to the universe of cellular automata (CA) in 
1977, and it sparked me to read papers on the subject 
by Stanislaw Ulam. A large number of research projects 
involving CA would then follow over the years, in the 
realm of visual, audio and hybrid formats. Informally, a 
CA can be thought of as a virtual machine that, starting 
from random beginnings, will develop coherent, lifelike 
structural complexity. The machine is said to realize 
itself—a conception that can generally be considered a 
cornerstone of generative thinking in the arts.

CA consist of cells that change color according to 
(1) their current value, (2) their current neighborhood, 

[024] Peter Beyls, TRS4b, 1982, two photographic prints,  
790 mm x 790 mm each

[025] Peter Beyls, TRS4a, 1982, four drawings, ink on 
paper, 152 mm x 152 mm each

boek_G7_BEYLS.indb   33 9/10/14   19:59



34

and (3) a global rule that manipulates cells according 
to the momentary complexity of that neighborhood. 
The rule is applied recursively resulting in a system 
that evolves over time. Individual pictures are like 
momentary snapshots that document this process. 
Figures [135] and [136] provide examples of idiosyn-
cratic cellular automata.

Figures [144] to [045] display automata based on a 
so-called voting rule. We start from an array of cells 
randomly valued as zero or one. The rule itself is also 
a small (5 by 5) array carrying random values of 0 or 1. 
Imagine the rule sliding over the binary array, while, 
for every single cell, its neighborhood is considered by 
counting the number of white cells (value 0) and the 
number of black cells (value 1). When both counters are 
equal, the cell value remains unchanged. Otherwise, 
the highest counter provides the new value. Applying 
the rule in consecutive cycles creates unambiguous 
organization from initial randomness. Color images 
are computed from black-and-white ones by applying 
a color-mapping scheme: the 3 by 3 neighborhood of 
every cell is summed yielding a value between 0 (no 
cells on) to 9 (all cells on). Then 10 colors are selected 
from a color-table according to these values.

The CA in figure [144] was intended to function as 
an interactive audio-visual installation; the idea—
metaphorically speaking—was to walk into the rule, to 
interface the generative logic with the outside world. 
The rule array was imagined as a physical square 
action space sensed by a camera. Array values would 
change according to the activity in space, which would 
in turn influence the CA. The idea proved computa-
tionally too expensive to run at the time, though small 
prototypes proved fully functional.

Figure [045] is another instance of interference, in 
the sense that we gather the collective impact of two 
individual rules. The intensity of the impact is spread 
out in space; rule 1 is 100% active on the left, rule 2 
is 0% active on the left—and the inverse is true on 
the right-hand side. Then, a particular probabilistic 
mix is created anywhere in between the extremes, for 
example, both rules mix 50/50 in the middle. One may 
think of this as interpolating from one rule to another 
over a given distance—the left and right edges of the 
automaton.

When invited to participate in a show in South  Africa 
in the early 1980s, I developed a cellular auto maton [122] 
to model social forces within the abstract micro- universe 
of the automaton. Cells were color-coded appropriately.

The idea of virtual machines is a chronic and 
recurring notion in my work. Imaginary machines are 
designed in software, their behavior being represented 
by (sometimes ambiguously) devised algorithms. The 

[026] Peter Beyls, FSM, 1986 (2014), twenty-four laser 
prints, 290 mm x 210 mm each
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[027] Peter Beyls, Untitled, 1976, drawing, ink on paper, 272 mm x 358 mm
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[028] Peter Beyls, TRS3c, 1981, drawing, ink on paper, 200 mm x 200 mm
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[029] Peter Beyls, TRS2, 1980, nine drawings, ink on paper, 296 mm x 296 mm each
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notion of machine is very open: it is thought of as an 
imaginary construct that—once implemented in soft-
ware—manifests itself. Nature is full of machines, 
large and small; from tides in the ocean to tiny cellular 
machines inside the human body. Virtual machines are 
either inspired on examples in nature, or are a prod-
uct of human imagination. Occasionally, the world 
of science suggests particular machines, and  Finite 
State Machines (FSM) are a case in point. Basically, 
an FSM is a circular machine that executes a small 
set of actions over and over again. It may be seen as 
a kind of feedback system; the output feeds back to 
the input at the end of every process cycle, and most 
interestingly, there is the chance that this might result 
in chaotic behavior.

In early 1986, my first LISP project was the imple-
mentation of an FSM virtual calculator manipulating a 
single number by adding, multiplying and dividing it, 
then feeding the result back to the input and mapping it 
in a gray scale for visualization. The map was actually 
viewed as a footprint (or signature) of the machine. 
The original laser prints were lost, but a reconstruction 
was created in 2014. A related implementation is seen 
in figure [026]—the XY location of a mass of points fol-
lows from running an FSM algorithm.

The notion of complexity is nontrivial to tackle 
within the context of critical aesthetics. Most of my 
work does not display complex visual imagery, in the 
sense that the viewer is not challenged with di"cult 
to decipher pictorial constructions. My intention is not 
to design complexity explicitly; I rather create open 
opportunities for complexity to manifest itself spon-
taneously. This may happen when a large number of 
simple entities interact locally following simple rules. 
From local interaction issues global complexity—
emergence is said to happen. Of course, nature is full 
of such self-organizing agencies, including for exam-
ple, the human immune system.

Opting for a non-design approach fits the idea of 
autonomous machines: systems that develop their 
own agenda to manifest themselves while facing pres-
sure by a variable environment. However, in a more 
limited sense, autonomy refers to the unpredictable 
pattern-making potential of distributed agents sys-
tems. Such systems are truly procedural—surprisingly 
complex behavior is yielded from the specification of 
a small amount of simple conceptual building blocks 
and their interactions. Today, the agent paradigm in 
the discipline of Artificial Life studies life as it could 
be by building artificially living systems in software, 
hardware and hybrid formats.

The Search Programs [148] are an early implemen-
tation of a virtual agency; three agents are positioned 

[030]  Peter Beyls, Untitled, 1975, two drawings, ink on paper, 
360 mm x 270 mm each
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[031] Peter Beyls, Untitled, 1980, drawing, ink on paper, 240 mm x 235 mm

boek_G7_BEYLS.indb   39 9/10/14   19:59



40

[057] Peter Beyls, Untitled, 1981, drawing, ink on paper, 212 mm x 212 mm
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at random within a square field of action, with a fourth item—which I thought of at the time 
as my remote presence within this small virtual universe—added by hand at some specific 
position. The goal of the algorithm is to localize the fourth item. The underpinning notion 
is that the three agents have to collaborate in order to solve the problem successfully; they 
have to adapt collectively given a history of consecutive individual actions. A drawing issues 
spontaneously from agents tracing their respective trajectories, an example of a system doc-
umenting itself. Sometimes, the search process displays a relatively a"rmative outcome, 
and sometimes the process escalates into an endless search outside the field of action. We 
appreciate the consistent aesthetics of an unpredictable system nevertheless operating in a 
coherent fashion.

Many more experimental agencies were developed, including Eat (1983)—an algorithm 
inspired by a model of recursive cellular interaction between three cells [139] suggested by 
Nobel Prize winner Manfred Eigen. My interpretation involves three multicellular organisms 
interacting in a circular way; large organisms are slow but strong, while smaller organisms 
are fast but weak. These complementary though conflicting constraints drive the system into 
a fascinating temporal development—the results are captured in a sequence of frames. The 
notion of time is implicit, although the work exists as 35 mm slides taken directly from the 
computer display.

The cellular universe shown in figure [050] is equally derived from a chemical fluctuation 
model suggested by Manfred Eigen. Twenty-five sequential images, organized in a 5 by 5 grid, 
display the activity in a cellular system in time. Five types of molecules interact in an imagi-
nary vessel; synthesis and dissipation produce qualitative oscillations.

Grid-based systems

Over the years, many generative systems explore a grid-based representation [006a-b, 039, 041, 057, 
146, 164]. An overall visual complexity results from a distributed field of small elements. They 
relate to one another locally, therefore they appear to suggest higher-level superstructures of 
particular attraction. Simple visual units sometimes mutate gradually, and sometimes they 
form families of almost similar constructive components. In contrast to the blue-inked series 
of the mid-1970s (RPX), later series eagerly use color in order to identify individual processes. 
The major collection of grid-based systems documented here all feature forms of conditional 
uncertainty, though they also link with the idea of a visual database and with the notion of a 
vocabulary in the context of abstract languages.

Let us consider a regular grid where all cells contain the location of a point in 2D space; the 
coordinate is relative to the cell’s position in the grid with a small random deviation. When the 
distance between any two neighboring points is within a given threshold, a straight line con-
nects them—global superstructures emerge from the local operations, as seen in figure [033].

The Maps series of drawings [034] are examples of imaginary oscillators; signals are gen-
erated in software and mapped into a two-dimensional map. Signals by themselves are simple 
sine waves though the interference of concurrent waves gives rise to an emergent complex 
result. A hatching technique is used—a block of parallel lines at variable distance—and artic-
ulates the impression of variable depth in the resulting image.

Short-circuit algorithms

Sometime in the early 1980s, from my fascination with human psychology, I started tink-
ering with what I imagined to be the components of machine psychology. A metaphorical 
interpretation of specific behavioral traits was attempted in software. A series of drawings 
emerged, entitled Desperado, which reflects my sensibilities at the time [153]. The algorithm 
incorporates a facility to short-circuit itself and is intentionally erected on unstable and inse-
cure foundations. A sequence of lines is drawn starting from the center of the drawing area. 
Drawing behavior is bound to escalate into one of two potential directions: (1) the length of 
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line segments either grows unrestrained and they draw themselves outside of the drawing 
area, or (2) the length of the line segments decreases until hitting zero—and then the process 
terminates itself. The family of works depicted in figure [190] feature a similar algorithm; 
arcs are drawn, and in addition, a marker is drawn (HLT) at the location where the program 
terminates. Yet another series of drawings explores variable degrees of stability and consist-
ency while drawing sequences of line segments [170]. The algorithm conditions degrees of 
freedom in selecting angles and variations in segment length. The drawings reveal oscilla-
tory behavior.

[033] Peter Beyls, Untitled, 1983, drawing, ink on paper, 490 mm x 490 mm
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Abstract language

As mentioned earlier, abstract language is a recurring inkling; specifically, it addresses the 
notion of exhaustive search—the expression of all the opportunities contained within the form 
space of a particular algorithm. For example, consider a square grid of 4 by 4 cells: it may 
support an object of 2 by 1 cells (horizontal object) at six di!erent positions, and the same for 
an object of 1 by 2 cells (vertical object). Taken together, a grand total of 256 combinations are 
yielded from this simple scheme—all of them reproduced in a macroscopic arrangement of 16 
by 16 blocks in random order, as shown in figure [111].

[034] Peter Beyls, Maps, 1982, drawing, ink on paper, 380 mm x 300 mm
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[035] Peter Beyls, Clouds, 1980, pencil and watercolor on paper, 235 mm x 235 mm each

[036] Peter Beyls, TRS4, 1982, three drawings, ink on paper, 550 mm x 550 mm each

[037] Peter Beyls, TRS4c, 1982, two drawings, ink on paper, 593 mm x 581 mm each
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[038] Peter Beyls, Untitled, 1976, eight-part series, oil stick on paper, 300 mm x 400 mm each
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[039] Peter Beyls, Maps, 1982, drawings, ink on paper, 380 mm x 300 mm each

We end up working with systems of options revealed as a regular grid supporting a critical 
assembly of all the opportunities confined within the dimensionality of a given system. A number 
of such systems are displayed in the following illustrations; all of them consider the positions 
of a combination of rectangular structures in a regular grid of 3 by 3, or 4 by 4 cells. A specific 
hatching distance identifies rectangles in the machine drawings. When rectangles overlap, an 
additional gray-level impression materializes through hatching. Sometimes, color is used in addi-
tion to the hatching technique. Figure [040] shows a system with 1296 elements divided over four 
pages, each holding an 18 by 18 array. Each element merges the influence of three overlapping 
hatched rectangles. Figures [041–044], [046–048] and [051–054] document a selection of similar systems; 
the formal identity of each system (the number of options) follows from the local constraints.

boek_G7_BEYLS.indb   46 9/10/14   20:00



47

Earlier experiments with color are shown in figure [167]; all the combinations of seven colors 
are tabulated as a conclusive encompassing statement. Merging ink from two source colors 
generates additional, often unexpected colors—a particular physicality has surfaced.

The binary system itself might suggest exhaustive spaces of options, for example, when 
considering all possible values of a nine-bit number. Imagine nine bits in a 3 by 3 configura-
tion—we yield 512 unique patterns, as seen in figure [058]. Again, this particular work under-
pins a fundamental, virtually existential approach to computing by emancipating/displaying 
the underlying two-sided (binary) value system.

Another way to explore spaces of options is shown in figure [059]. This work builds on the 
generative potential of a simple combinatorial algorithm. We imagine six angles (directions 

[040] Peter Beyls, Untitled (OP1), 2009, four drawings, ink on paper, 1005 mm x 776 mm each
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[041] Peter Beyls, Untitled (OP6), 2009, drawings, ink on paper, 280 mm x 280 mm each

[042] Peter Beyls, Untitled (O11), 2009, drawings, ink on paper, 320 mm x 320 mm each
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[044] Peter Beyls, Untitled (OP14), 2009, drawings, ink on paper, 310 mm x 310 mm each

[043] Peter Beyls, Untitled (OP15), 2009, drawings, ink on paper, 230 mm x 230 mm each
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[045] Peter Beyls, Untitled (VCA), 1995-2003, unique digital prints, 254 mm x 1186 mm
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[046] Peter Beyls, Untitled (OP3), 2009, drawing, ink on paper, 440 mm x 440 mm

for drawing a line segment) in increments of sixty degrees, starting from zero degrees to full 
circle spanning 360 degrees. There are 6 faculty or 720 possible combinations of 6 di!er-
ent angles and all those combinations are shown in a single drawing. A particular figure 
emerges from the application of a sequence of angles while drawing a continuous line. We 
think of the drawing holding all possible statements confined in the logic of an abstract lan-
guage system. A small amount of noise is introduced to heighten the visual articulation of 
the otherwise rigorous algorithm.
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Behavior

Some work from the early 1980s focuses on behavior 
rather than structure. I wanted to explore virtually liv-
ing systems by way of programming simple artificial 
worlds in software. The LHX series displays interac-
tion between two organisms—today we would call 
them agents, following the terminology developed in 
the science of Artificial Life. Dynamic action follows 
from two contrasting and competing forces: attraction 
and repulsion. Two colors identify the individual tra-
jectories in space generated by the two organisms in 
confrontation. Organisms are mutually dependent; 
the way an organism moves depends on steps taken by 
the other organism. Actions are probabilistic and con-
sequent options change according to the accumulated 
history of previous actions. So the system may esca-
late in oscillatory behavior. Arrays of small machine 
drawings o!er a family of snapshots documenting the 
wide behavioral space of a single, basically simple 
algorithm [002].

The LHX algorithm is an early form of social com-
puting, as I cared to pinpoint it later; some fundamental 
psychological mechanics are at work. More recently, the 
interactive programs, specifically in the field of interac-
tive composing, address the notion of social collabora-
tive communication—human and machine performers 
sharing common goals to create in a common e!ort in 
real-time.

A remote echo of the algorithm in 1978’s Search 
Programs [148] reappears in later agents-oriented work. 

[048] Peter Beyls, Untitled (OP18), 2009, drawing, ink on paper, 
380 mm x 380 mm

[047] Peter Beyls, Untitled (OP20), 2009, drawings, ink on paper, 310 mm x 310 mm each
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[049] Peter Beyls, Untitled, 1976, drawing, ink on paper, 268 mm x 266 mm

It alludes to concepts of biological dynamics and results in series of drawings reflecting a 
particular process of inter-agent interaction. Consider a collection of simple entities (called 
agents—following the terminology developed in Marvin Minsky’s seminal book The Society 
of Mind) moving in 2D space. Agents are sensitive to the presence of neighboring agents; 
they adjust their angle of movement according to social pressure exercised by neighbors. 
Surprisingly complex trajectories emerge from simple local conditioning [057, 149].

The Animat program considers two or more virtual organisms interacting while crawl-
ing in a 2D space. Organisms feature multi-segment legs with given degrees of freedom, the 
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[050] Peter Beyls, Untitled (ME), 2004, unique digital print, 1000 mm x 1000 mm

expression of two-legged motion results in a global emergent choreography captured in a single 
image. Again, the notion of time is implicit.

The drawings in figure [171] entitled Dust depict a representation of dust as blown away 
by a sudden breeze. Seven di!erent colors represent seven types of dust. We get particular 
emergent spatial configurations of dust from the local interaction of individual grains of dust. 
A similar idea is at the heart of a more recent audio-visual installation called WindChime 
(2011–2014). WindChime [172] is a real-time web-driven audio-visual mixed/augmented reality 
work. It challenges the notion of space and dimensionality as it gathers weather data from 
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over 7000 world locations. The whole earth is sampled 
as a source of dynamic data; changes in the intensity 
and the direction of wind are captured, analyzed and 
visualized on a projected, dynamically animated world 
map. Besides the grounded connection to real-world 
data, WindChime also features a parallel universe 
inhabited by floating particles. Particles exist as a dis-
tributed mass of interacting entities whose behavior is 
influenced by momentary wind data.

The installation can be thought of as an inter-
face between a found real-world natural system (the 
Earth) and an engineered, cultural system (the particle 
world). Particles spontaneously coalesce into tempo-
rary clusters that produce sounds—in analogy with a 
wind chime, meaning objects suspended from a frame 
creating tinkling sounds in a light breeze. In e!ect, the 
installation accommodates the influence of physical 
wind energy over a mass of virtual dust/particles.

A rewarding aesthetic experience results from the 
appreciation of the intricate interplay of two complex 
dynamical systems; one of natural origin (the Earth), 
the other of cultural design (the program).

EWA

A major step is taken from devising algorithms for the 
structural organization of a known vocabulary to algo-
rithms intended to explore the space of as yet unknown 
options. In 1984, I embarked on modeling some of my 
ideas on human creativity, rather than implementing 
abstract procedural systems. Was it possible to rep-
resent aspects of human creative decision-making 
in machines? In the scientific discipline of Artificial 
Intelligence (AI), knowledge-based systems acquire 
and represent expert knowledge in a functional format 
accessible to non-experts. From my understanding, my 
artistic self is not explicitly addressable, so unambigu-
ous models of my creative drives are not readily acces-
sible. However, we can still approach programming as 
a speculative enterprise. One starts with a blank sheet 
of paper, some random action is taken and a field of 
references builds up in gradual fashion. Rules are con-
sidered projected intentions formulated and adapted 
in an intimate dialogue with the machine—software 
talks back to the artist in qualitative ways. Please refer 
to a more profound discussion of cognitive issues in 
aesthetic programming in my text Simple Thoughts 
elsewhere in this volume.

EWA is the generic name of program that exists in 
many versions, in many computer languages, and has 
run on di!erent types of hardware, the first  version 
having been written in late fall of 1984. EWA is a con-
ventional rule-based system that aims to create original 

[051] Peter Beyls, Untitled (OP23), 2009, drawing, ink on paper, 
310 mm x 310 mm

[052] Peter Beyls, Untitled (OP25), 2009, drawing, ink on paper, 
310 mm x 310 mm
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[054] Peter Beyls, Untitled (OP26), 2009, drawings, ink on paper, 310 mm x 310 mm each

[053] Peter Beyls, Untitled (OP5), 2009, drawings, ink on paper, 310 mm x 310 mm each
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[055] Peter Beyls, FSM, 1987, drawings, ink on paper, 200 mm x 200 mm
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[056] Peter Beyls, Untitled, 1976, drawing, ink on paper, 250 mm x 250 mm
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[087] Peter Beyls, Untitled, 1987, drawings, ink on paper, 623 mm x 502 mm each
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[058] Peter Beyls, Nine (NNE), 1990, two drawings,  
ink on paper, 417 mm x 365 mm each

drawings reflecting a style captured in the rule-base. It 
is tempting to refer to it as an autonomous program, 
however it is not; it is more co-operative than inde-
pendent since the rules get shaped in intensive pro-
gramming sessions of extended duration. Complexity 
in the drawings follows from a combinatorial explo-
sion of the rules and their activation by randomness. 
Notice our particular use of randomness, it is not used 
for direct visualization but to activate degrees of free-
dom in the system; it acts as a catalyzer—only as agi-
tation to the rule-base.

Output was generated using a dot-matrix printer. 
Prints were photocopied on watercolor paper and 
color was added by hand. Hand tinting is considered 
a second incarnation of collaborative computing; the 
machine creates the drawing with completed coloring 
by the artist. The medium of watercolor was a great 
discovery at the time, as a matter of fact—the fluid 
physicality of the medium is in perfect relation to the 
fluid medium of software. Let me explain my meta-
phor: software is considered a totally fragmented, 
infinite universe of creative options. Watercolor is also 
considered an open system (compare it, for instance, to 
oil paint)—so software and hardware are in close har-
mony. EWA evolved, new ideas were introduced over 
the years and a substantial family of works followed; 
machine drawings with occasional hand tinting.

Subsequent programs entitled Algorithmic Sketches 
shadow the spirit of EWA—new versions of the pro-
gram emerge on a regular basis adopting the concept 
of spontaneous sketching, as normally associated with 
spur-of-the-moment human activity. A substantial 
body of work evolved over the years, with families of 
drawings generated from a single program. Each fam-
ily reflects a particular algorithmic orientation, an 
exclusive programming methodology, and consistently 
incorporates a specific aesthetic challenge. Figure [062], 
for example, reflects surprising organic properties.

Actually, before working on EWA, some programs 
addressed machine drawing as a process of virtual 
sketching by imagining a single human hand moving 
about a sheet of paper—the JST (short for Jump-Skip-
Trace) algorithm constitutes a personification of the 
idea [065, 068, 088 and 169]. Note, we do not aim to pro-
duce a simulation of a human hand; it merely acts as a 
remote metaphor. The logic here has to do with having 
a set of parameters that specify possible options in the 
drawing process. For example, jump (move to a di!er-
ent location on the drawing surface), skip (skip the 
current processing cycle), and trace (draw a line from 
the current location). Other versions include logic to 
draw shapes, as can be seen in the figures below. A 
finite amount of energy is dissipated while a stylistic 
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[059] Peter Beyls, Untitled (AL720), 1992, drawing, ink on paper, 330 mm x 390 mm

personality emerges by running this algorithm in time. The notion of time is implicit here; the 
drawings capture the behavioral trajectories acquired by the algorithm. Taken as an ensemble, 
drawings display the inclusive behavioral scope of the system. Conceptually related generative 
sketching software is documented in  figures [183] and [189].

The following figures document another approach to sketching. It starts by drawing a spine 
structure. Then, a contour algorithm aims to draw contours around some of the spines; the 
algorithm is not impeccable, so imperfections are appreciated as part of the picture. Shapes 
of erratic reliability are yielded. A di!erent approach is shown in figure [067]; a closed shape 
results inevitably from two gestures between two targeted anchor points. The algorithm is 
adaptive in the sense that its behavioral freedom decreases according to its distance from a 
target. Color is added by hand.

overleaf: [060] Peter Beyls, EWA (v4) (detail), 1988, drawings, ink on paper, 557 mm x 728 mm each
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[061] Peter Beyls, EWA (v5), 1988, drawings, ink on paper, 187 mm x 242 mm each
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Constraints

Let us address another kind of computational method, 
namely constraint satisfaction algorithms. My open 
interpretation of constraint satisfaction was to create 
flexible visual representations tightly limited by spe-
cific external constraints; one computes large families 
of objects and fit objects obeying specific criteria are 
filtered out. In some ways this is the opposite of explicit 
design; one generates many random candidates and 
a few prospective ones are yielded. For example, the 
SMX algorithm computes a variable number (between 2 
and 8) of small cellular objects sized 1 by 1, 2 by 1, 1 by 
2 and 2 by 2—each randomly positioned on an imagi-
nary square field sized 3 by 3 cells. Only the collection 
of objects that adds up to a given number (in this case: 
9) is gathered. We apply this process in a larger 4 by 4 
grid using a 5-color scale. Note that objects may overlap, 
and this produces mixed colors through the hatching 
technique applied in the plotter drawings.

Let us consider targeting the synthesis of a simple 
figure, constrained in a grid structure, requiring it to 
be closed; that is, start and end points must coincide. 
Again, many shapes are generated and fit ones are 
kept, a methodology referred to as generate-and-test. 
By combining constraints and relative freedom by ran-
dom actions we get particular geometric structures. 
Color is added by hand. These works are strongly 
related to the earlier and larger VCB drawings. Here 
too, the algorithm attempts to create closed figures, 
though with di!erent degrees of freedom.

Space-filling algorithms combine the notions of 
vocabulary and space by constraining the expression 
of a limited vocabulary into a well-defined limited 
space, as in figure [140].

Constraints typically formulate a large space of pos-
sible options. A few parameters are conditioned within 
a simple algorithm; its potential is usually uncovered 
by a sequence of multiple runs. We may condition the 
drawing of consecutive arcs [066], or the arrangement 
of a limited palette of color within a given framework 
[113]. When we have an array of all possible angles, 
a full circle divided by a given value—and where all 
angles can be expressed just once—surprisingly, it is a 
closed figure that emerges, as seen in figure [178].

Taking inspiration from physical action, one might 
develop alternative forms of bodily activity in software, 
for example, by programming a virtual drawing arm/
hand. The SwingArm project [177] implements a mul-
ti-segment arm, whose top segment draws in virtual 
space. In this virtual machine, segments are connected 
and each segment features a specific start and stop 
angle. One activates the machine by applying energy to 
the arm. It swings and a particular trajectory is sketched 

[062] Peter Beyls, Untitled, 1990, drawings, ink on paper, 
571 mm x 770 mm each
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[063] Peter Beyls, Untitled, 2004, drawings, ink on paper, 300 mm x 419 mm each
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[064] Peter Beyls, Untitled (VCB), 1993, drawing, ink on paper, 490 mm x 664 mm

along the way; the machine documents itself. We imagine an extension of the limitations of a 
physical human arm by creating an imaginary alternative; we think of this as a combination of 
physical modeling and constraint satisfaction algorithms. Similar generative principles form the 
basis of the drawings depicted in figure [068]: the potential and the limitations of an imaginary arm 
are reflected in a series of plotter drawings.

Pictures

At some point in the early 1980s I got interested in picture processing, not so much to process 
pictures, but to unravel the hidden complexity in found pictures (as found in the sense of found 
footage in the context of experimental film). As I had no access to a scanner, I built one myself 
using a flat-bed plotter and hacking the pen with a light-sensitive transistor and linking the 
sensor to the computer via a digital voltmeter I was happy to borrow from Hewlett-Packard. 
The image was put on the plotter surface and the image was scanned left to right, top to bottom 
in steps of one millimeter. Once the image was stored in computer memory, algorithms were 
developed to create abstractions from the original scanned pictures, and output was generated 
by taking 35 mm slides directly from the computer screen [201].

Given the chance to use a high-end picture processing system in 1982, I had a watercolor 
digitized, and I was eager to analyze the image and generate two complementary images from 
a single source image [137].
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[065] Peter Beyls, Untitled (JST1), 1982, twelve drawings, ink on paper, 329 mm x 304 mm each
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[066] Peter Beyls, Untitled (for Takis), 2002, sixteen drawings, ink on paper, 305 mm x 432 mm each

Image-processing algorithms may be thought of in purely abstract ways. Consider an array of 
random colors chosen from a palette of over 17 million colors. Every cell initially holds a color 
value represented as RGB: a red, a green and a blue component, each holding a value between 
0 and 255. The algorithm addresses all the cells by summing the red, green and blue compo-
nents in its eight neighboring cells. Next, a cell’s color changes according to the local di!erence 
in color values. In short, two complementary images (as seen in figure [145]) are created show-
ing relative monochrome color fields.

A black-and-white portrait of mine was digitized by hand using a WANG digitizing board; 
basically a mouse equipped with a photosensitive device to record light reflectance (propor-
tional to local gray value) of contours in the original photograph. Once the contouring lines 
were in computer memory, a representation of myself was acknowledged to be available to 
software manipulation. Experiments here aimed at locating the thin line between abstraction 
and representation [069]. The series of drawings in figure [070] displays image content for di!er-
ent zones of gray levels in a digitized photograph, in a way that blurs the distinction between 
foreground and background.

A print containing five black-and-white photos of the same person were discovered at a 
Brussels flea market. The pictures were digitized and thought of as logical building blocks. 
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A new image is created from the combination of two original ones [071]. A similar procedure 
applies to the work displayed in figure [085]. The activity at an Amsterdam location was recorded 
in a series of color photographs, then all possible combinations of two di!erent pictures were 
computed. Taking data from two pictures, every pixel in the resulting new picture displays the 
pixel of the image with the highest brightness, which is irrespective of actual color. Note how-
ever, that the color information is gathered from the source image, and this yields new images 
merging aspects of the two source images in nontrivial ways.

Mapping grids

Let us focus on a particular constructive algorithm that reoccurs occasionally over the years. 
Figure [115] shows the first version of this procedure; the algorithm starts with a limited number 
of cells with random position and random color. Additional cells are drawn next to any existing 
cell while sampling its color. The color of a nascent cell is computed as a deviation from the 
color of the existing cell. Cells are added in a random order until all available positions are 
taken, resulting in a color field of critical complexity. Pen hatchings of variable distance can be 
substituted for specific colors, as shown in figures [074] and [116]. More recent incarnations of this 
approach are materialized as families of unique color prints, as seen in figures [119] and [146].

Another system that operates in a cellular grid is entitled WH (for Werner Heisenberg); it 
maps the initials WH in a square grid by taking their ASCII values [121]. Two eight-bit numbers 

[067] Peter Beyls, Untitled (SP2), 2012, drawings, ink on paper, 304 mm x 425 mm each
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[068] Peter Beyls, SwingArm, 1997, drawings, ink on paper, 315 mm x 435 mm each
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result, a 1 (one) maps to a color while a 0 (zero) maps to 
gray—taken respectively from a color and a gray scale 
palette. The nature of the digital medium is speaking: 
name symbols are mapped to binary numbers. We may 
think of this collection of prints as conditional portraits, 
not so much as transformations, but as the embodiment 
of an abstract idea into an ultimate representation.

Turning away from abstraction, BlocksWorld is a 
continuously evolving grid space created in Macromedia 
Director [141]. A fitting example of a found system: a 
popular 1950s collection of toy blocks. When digitized, 
a database of 120 individual related images results. The 
algorithm reveals a continuous stream of combinations 
of images conditioned by a cellular automaton.

Again, turning away from abstraction and fully 
addressing the combinatorial semantics of another 
found system: a black-and-white postcard depicting a 
still from the movie Of Human Bondage (1934). A four-
part collage provides the basic material [076]. When 
combined over time, the hybrid images propose an 
unpredictable sequence of floating associations.

Interaction

Integrating physical space in a virtual digital world 
and, inversely, integrating digital artifacts in a (by 
definition) analog world has been a key issue for many 
years. Stated di!erently: how to spread (extend?) algo-
rithmic activity in the real world? And how do I provide 

[069] Peter Beyls, Untitled, 1978, drawing, ink on paper, 
550 mm x 500 mm

[070] Peter Beyls, Untitled, 1978-2008, drawing,  
ink on paper, 260 mm x 210 mm
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a body to something that is essentially invisible? Such questions are close to the notion of inter-
activity. My approach envisions human-machine interactivity as a process of mutual influence 
rather than control. The idea is to have co-existing partners in a shared hybrid environment. 
The only option is to exercise human-originated influence on an otherwise autonomous sys-
tem, somehow akin to the expression of social forces in society.

An early responsive work is Kinetic Sculpture, a 3D sound sculpture designed to behave as 
an electroacoustic feedback system [075]. Large suspended sheets of metal are made to vibrate 
though low-frequency sound waves. When touching a sheet, bodily hum is amplified and sent 
to a loudspeaker mounted at short distance behind every sheet. However, touching a sheet also 
dampens the physical waves propagating through the metal. Therefore, activation and deacti-
vation impressively collapse into a single activity.

Biotope [196] was conceived as a site-specific responsive audio environment—as activity 
in a large physical space intended to interfere with activity in a computer program. It under-
pinned a desire to extend computing in the real world and a wish to interface life in the realms 
of the digital and the analog. Biotope required the development of suitable equipment and was 
first set up in the large hemispherical space of the Museum of Contemporary Art, Ghent, in 
Belgium. An array of light-sensitive devices and a single microphone (the system could hear 
itself) acted as sensors. Eight loudspeakers sent sounds into the highly resonating acoustics 
of the space. A real-time program coordinated the sensing and mapping of audio-visual input 
to sonic responses. Being partially exposed to environmental light, the installation would also 
respond to clouds passing by! Biotope was implemented in close collaboration with composer/
engineer Rudi Blondia. He designed and built an eight-channel computer-controlled hybrid 
synthesizer for the purpose of Biotope and implemented much of the code (written in 6502 
machine language).

From 2004, I started to develop a series of audio-visual installations, many of them using 
computer vision. Fingertips [198] tracks changes in the light in a given space by way of a cam-
era and a computer vision algorithm. When a person walks into the room, changes occur, 

[071] Peter Beyls, Untitled, 2008, two digital prints, 400 mm x 400 mm
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[072] Peter Beyls, Untitled (OP13), 2009, drawing, ink on paper, 310 mm x 310 mm
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[073] Peter Beyls, Clouds, 1981, unique thermal print, 214 mm x 214 mm

boek_G7_BEYLS.indb   77 9/10/14   20:03



78

[074] Peter Beyls, Untitled (WL2), 1995, drawings, ink on paper, 450 mm x 320 mm each
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for example through reflections and shadows. Changes may be dramatic or very subtle; the 
algorithm will optimize its sensitivity accordingly—making the process of adaptation audible 
through audio cues is core to this project. In addition, adaptation is also reflected in the com-
plexity of the projected image itself, in the way that the outside world and computer visualiza-
tion merge in the display.

Beacon [143] is an example of a light-sensitive cellular automaton conceived as a respon-
sive, real-time generated algorithmic movie. The CA rule—the world inside the computer— 
is influenced by information from outside the machine. Both sides of the screen are interfaced, 
so to speak, with the use of a camera. However, the CA is equally self-motivated to guarantee 
maximum diversity of is own behavior in time; it will balance external disturbance with an 
internal drive to generate continuously fluctuating behavior within defined limits.

Petri is an interactive audio-visual installation [156] designed as a society of communicating 
virtual agents developing autonomous behavior, but equally sensitive to outside human- 
originated influence. From a systems point of view, this work consists as a dynamic inter-
face connecting life in an artificial society with life in a given tangible physical environment. 
Design principles include the synthesis of sustained forms of emergent audio-visual/behav-
ioral complexity over time, short-term complexity from simple local interactions, and long-
term complexity made available through genetic optimization. Petri suggests that the partial 
understanding of systems behavior blended with the accommodation of surprise makes for a 
rewarding aesthetic experience.

The installation shown in figure [142] captures real-time images to a regular grid structure. 
A new image is acquired only when significant change is perceived. However, the software 
adapts to the amount and complexity of these changes, and adjusts its sensitivity accordingly.

Like WindChime [172], the installation entitled SpinningGlobe takes the world as its inter-
face by projecting a slowly spinning globe. An array of virtual sensors captures the RGB color 
values for sixteen locations, while changes in time are tracked to memory. A second program 
creates sounds from the interpretation of the data. In e!ect, the world becomes a dynamic, gen-
erative musical instrument. This work is an example of what is called sonification: mapping 
visual data into the audio domain.

Millions of years ago, there lived an animal on planet Earth named the trilobite, which 
had the capacity to see in 360-degree vision. It provided inspiration for the construction of 
Trilobite, a responsive audio-visual installation [160]. Two motorized cameras, each spanning a 
range of 180 degrees, observe activity in space and gradually build a map documenting activ-
ity in space. A program keeps track of changes over time. It learns to focus on areas of major 
past activity, but also explores locations where no activity was seen before: it deals with the 

[075] Peter Beyls, Kinetic Sculpture, 1974, steel frame, metal sheets, loudspeakers and amplifiers, variable dimensions
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familiar challenge of balancing exploration versus 
exploitation. Zooming activity is made visible on two 
large displays. In addition, sounds are sent into space 
and eventual consequent changes in visual activity are 
captured and reported to the map. Thus, Trilobite can 
be seen as an adaptive, real-time audio-visual instal-
lation that develops a behavioral agenda according to 
what it observes.

Incidentally, the idea to scan over 360 degrees was 
first applied in a videotape shot in Finsbury Park, 
 London, in January 1978 [080]. The tape was part of 
a performance performed at the White Room, Slade 
School of Art, University College London, in collabora-
tion with Penny Webb and Julian Sullivan. In addition 
to the videotape, it involved slide projection and live 
audio processing of spoken text.

On-line

A series of works evolved from considering the Internet 
as a system of infinite resources. Project Dusk origi-
nated as a movie in 2006 and is entirely created [077, 078] 
using live images taken from the Internet. The subject of 
the movie is the activity in the Amsterdam harbor over a 
time span of exactly twenty-four hours. A computer pro-
gram was developed (in processing/Java) addressing 
a camera overlooking part of the harbor. The program 
reads the current image and compares it to the most 
recent one in the computer memory. In the event of sig-
nificant change, the image is saved to disk and added 
as the next frame of the movie in progress. That image 
then acts as a reference for the next one, and so on, 
until twenty-four hours have passed. Impressionistic 
undertones develop, given a low-resolution camera with 
occasional interference and glitches in the transmission 
channel. However, the most fascinating images unfold 
as electric lights illuminate the darker stage of twilight 
(hence the title, Dusk). As a consequence, the movie sug-
gests a developing atmosphere conditioned by human 
(cultural) as well as ambient (natural) phenomena. The 
various image transitions evocating variable color con-
tent and fluctuating degrees of abstraction are inherent 
qualities of the method employed here; the individual 
frames were not in any way manipulated after being 
captured. In essence, this movie may be thought of as 
a generative work of art built out of three components; 
(1) the harbor as a found system, (2) the environmental 
conditions, and (3) the Internet. It was decided not to 
add any sound.

Project Dusk also generated an audio-visual instal-
lation of the same name and a series of still photographs.

The installation comprises the sonification of the 
choreography of ships, industrial activity, clouds, and 

[076] Peter Beyls, OHB, 2001, installation, variable dimensions
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environmental conditions in general, in the harbor of 
Amsterdam. Slowly evolving images are traced over 
time and the di!erence between consecutive frames is 
visualized and analyzed. A brightness histogram of the 
most recent frame is computed and its highest value 
acts as a threshold instructing the calculation of two 
centroids: the spatial location of respectively the low-
est and highest brightness in a given frame. The cen-
troids are traced over time and collected in an on-line 
database. The image analysis algorithm is adaptive; in 
a case of under- or over-stimulation, the sensitivity of 
the algorithm adjusts accordingly.

While the movie used just one camera, the installa-
tion uses live images taken from three cameras over-
looking Amsterdam harbor. The cameras are located 
physically close; analysis of the di!erence between 
the images thus provides second order information 
on the spatial changes in the harbor. Images typically 
refresh every four to ten seconds. The database is then 
consulted to create sounds: a generative algorithm is 
developed that takes optimal advantage of the influ-
ence of the changes in the harbor.

Other experiments in Internet-based sequential 
photography are shown in figures [159] and [082], enti-
tled Airport and Harbor respectively. A particular form 
of landscape “painting”—speaking in metaphor—seen 
in a large collection of pictures gathered in Antarctica 
over a time span of many months. A remarkable tone 
emerges [206] from the expression of weather condi-
tions, particularly the manifestation of ambient light… 
Complexity unfolds from the observation of multiplic-
ity in time and space.

Colors of the Web is an idiosyncratic approach to 
database aesthetics, and is documented in figure [123]. 
What is the space of all known colors and what are 
their names? I started with black and white and later 
embarked into a quest to collect references to all pos-
sible colors. As I found out, the websites black.com 
and white.com actually exist, in addition to 118 web-
sites labeled after an existing color. The HTML code 
of all websites was analyzed: (1) a histogram was 
created of all ASCII values present in the code, and 
(2) a first order 26 by 26 transition matrix was com-
puted. It reflects the density of consecutive letters in 
the code. Both forms of analysis are finally visualized 
in a single picture and random colors are selected at 
every instance. Remarkably, unexpected complexity 
unfolds while considering the ensemble as a coherent 
found system.

One might equally track data in the analog world, 
for instance, the Cyclops project collects the intensity 
of environmental lighting with a single light-sensitive 
device. A program tracks light over long time spans 
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[077] Peter Beyls, Dusk, 2009, audio-visual installation, variable dimensions

[078] Peter Beyls, Dusk, 2008, audio-visual installation, variable dimensions
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[079] Peter Beyls, Knock Out, 2006, installation, variable dimensions
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[080] Peter Beyls, Finsbury Park, 1978, stills from SONY reel-to-reel videotape, variable dimensions
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and creates real-time visualizations in which unexpected aspects of the data are revealed. Time 
is implicit in the images—complexity evolves at a slow tempo. One might think of Cyclops as 
taking pictures using an ultra-low resolution camera—just a single pixel. Interestingly, visu-
alization actually makes imperceptible fluctuations visible through a technique of color map-
ping. Figure [122] (3 components) documents lighting conditions over a period of twenty-four 
hours, starting from 12AM on June 3rd, 2012. Intensities are normalized and mapped to HSB 
(hue, saturation and brightness) color space.

[081] Peter Beyls, War, 2011, installation, variable dimensions

boek_G7_BEYLS.indb   85 9/10/14   20:04



86

[082] Peter Beyls, Harbor, 2007, digital print, 470 mm x 600 mm

Film

Various film projects fit database aesthetics by viewing film as a dynamic, fragmented and dis-
tributed system. Variable form factors are introduced in the otherwise sequential time format 
underlying conventional film.
Knock Out is based on a short found film from the early twentieth century and is presented as a 
dual-screen, real-time algorithmic movie. Movie frames are analyzed and specific brightness val-
ues are observed. Analysis of the results guides the synthesis of real-time audio complementary 
to the image; variations in audio thus reflect changes in the complexity of the image. The movie 
is presented in two parallel, but independent channels providing two-track audio.

A few movies were created while traveling, by filming live broadcast images from TVs in 
hotel rooms. Images are captured by a webcam in a laptop and modified by software in real-
time. The program creates a three-dimensional representation of the two-dimensional movie 
frames. The brightness of the individual pixels is interpreted as depth information; therefore 
bright pixels appear to be closer than darker pixels.

War is a generative movie generator; it continuously merges film snippets extracted from a 
database containing seven movies recorded from military airplanes in action. The movie generates 
its own live soundtrack informed by the momentary complexity of the currently displayed image.

DataScript is an audiovisual installation developed in a joint e!ort with the artist Jerry 
Galle. It starts from a movie shot from a single angle in Paris [197]. The project approaches city 
life from a system’s perspective—ambient complexity is addressed through real-time analysis 
of consecutive movie frames. A complex handcrafted mapping algorithm creates modifications 
of the projected images based on features of the images themselves. A sound-producing net-
work is also activated by the output of the image analysis. A glitch-like experience therefore 
results, since the relationships between sound and images are deterministic, yet too complex to 
decipher in detail. A dynamic understanding of DataScript is related to the continuous develop-
ment of a looking/listening strategy that aims to balance expectation and surprise.

boek_G7_BEYLS.indb   86 9/10/14   20:04



87

[083] Peter Beyls, Dusk, 2009, nine sequential photographs, 362 mm x 423 mm

[084] Peter Beyls, Dusk, 2008, two photographs taken at one-minute interval, 670 mm x 970 mm each
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[085] Peter Beyls, Untitled, 2008, unique digital print, 600 mm x 900 mm

Life

Let’s consider life in-vitro—in the digital realm—and biological life. The very building blocks 
of life itself, as coded in DNA, led to the development of genetic algorithms—computational 
methods inspired by natural evolution. The EWA [093, 094] programs evolved from an expert 
system to an evolutionary one. Drawings developed from viewing rewrite rules as genotype 
and applying the conventional operators of crossover and mutation to create a population of 
potential results. A selection is shown in figures [086, 087] and [155].

Fish is an experiment in computing with living components. We consider the natural cho-
reography of a school of small fish and track their natural behavioral interaction. A fish bowl 
[199] is equipped with sensors (light sensors and a camera) and activators (an array of flashing 
lights). We observe and analyze the changes in behavior while applying di!erent kinds of 
lighting patterns. The system is learning, it aims to optimize (maximize) behavioral diversity 
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[086] Peter Beyls, Untitled (EGen), 2000, nine drawings, ink on paper, 302 mm x 342 mm each

in time. A simple machine learning algorithm helps to do so. In addition, the bowl is seen as 
a complex dynamical system constrained by the social forces amongst individual fishes. It is 
interfaced with a designed complex dynamical system: a software audio synthesizer, its behav-
ior being influenced by choreography extracted from the fish.Incidentally, there is probably no 
better way to end this chapter than with the consideration of living systems. Various artificial 
systems documented here reflect properties of biological systems in terms of behaviour and 
morphology. However, what exactly motivates the artist to investigate the complexity and cre-
ative potential of computing from a cognitive point of view? And how do artistic imperatives 
resonate with the idiosyncrasies of the digital medium? These precise issues are attended to in 
Simple Thoughts, a critical essay included elsewhere in the present volume.
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[087] Peter Beyls, Untitled (EGen), 1999, drawing, ink on paper, 643 mm x 902 mm

[088] Peter Beyls, Untitled (JST2), 1994, drawing, ink on paper, 502 mm x 639 mm
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[090] Peter Beyls, London Orbital, 2005, software, variable dimensions
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