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PREFACE

The notion of relationship that I have grasped contains the following five
concepts.

1.

4

The notion of relationship contains the concept of energy based
on the dynamics describing the change in the position of two
objects in the process of time.

2.

The notion of relationship contains the concept of a system in
Saussurean Structuralism, in which the meaning of the object is
determined by its relationship with other objects.

3.

The notion of relationship contains the concept of Spacetime in
Einstein’s theory of relativity.

4.

The notion of relationship contains the concept of objects and
subjects from quantum mechanics.

5.

The notion of relationship contains the concept of information
from life phenomena.

The notion of relationship is a core concept describing the matter, object,
society, and the world. This is what scientists and philosophers have been
claiming and studying for a long time, and has become the foundation of
modern ideology. Hence, I will explore and consider the matter and philosophical worlds defined by the relationship. This work attempts to deduce
the significance of energy and matter to grasp the notion of energy - the
essence of the physical interpretation of relationship - and explores the interaction of matters consisting of energy, a process known as individuation.
Furthermore, by understanding the concept of memory and semantic processing, we comprehend the concept of information and define life composed of energy, matter, and information.
The second chapter is the documentation of practical, artistic exploration
of energy and relationship. It demonstrates the relationship as materialized
energy through the rotational motion of the paper roll and the motor. Based
on the definitions and arguments of the relationship in the previous chapter,
it illustrates energy - the essence of the relationship, the transition of energy
to matter, the transformation of states resulting from the association, and
discusses the notion of coincidence in the algorithmic and material world
through the chaotic entanglement of moving papers.
For this purpose, I declare that the philosophical and scientific views on
nature and life draw on as references the organic philosophy by Whitehead,
the Individuation theory by Simondon, and Cybernetics and Complex Science.
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THE RELATIONSHIP
ESSENCE OF EVERY MATTER
FUTURE

“In all discussions of nature we must remember the differences of scale, and in
particular the differences of time-span. We are apt to take modes of observable functioning of the human body as setting an absolute scale.”
- Whitehead, 1988, P. 192

PRESENT EVENT

The essence and quality of all things in the
world can never be explained without the notion of a relationship. The matter-of-fact can
be construed in terms of a relationship. For
example, the numerical notion “1, one” does
not exist alone in a vacuum by itself. Above
all, one can exist only under the condition of
the existence of different numerical notions,
such as zero and two, the same arithmetic
language system. Also, to define an object
as one, the thing must exist as an individual,
spatially and physically separated from the
other objects. “The muddiness is referent
to mud, and forms of evil require evil things,
in some sense or other. Thus, the forms are
essentially referent beyond themselves”
(Whitehead, 2010, P. 94-95).
8

The understanding of such relationship is
always subject to time and space. The relationship cannot be considered without the
notion of time and space. For example, the
definition of the nature of any living thing or
inorganic matter such as carbon cannot be
allowed to say that “its nature is ...”, but
rather it must begin with a record of changes
in time and space. It’s because we exist in a
time-dominant system, thus our rational way
of thinking is inherently based on time-based
causality. Everything is defined and understood from the relationship. For this reason,
the temporal and spatial causality, whether
it’s deductive or inductive, is a basic condition of scientific approach as well as limits of
classical scientific observation.

PAST

FIG. 1 Light Cone
An event in the present can only be perceived in a certain
region of space-time.
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ENERGY AND MATTER

First, to explain what energy is, physics,
the science of matter and motion should be
examined. Physics is not just a discipline that
explains the laws of motion of matter. Above
all, physics is a mathematical description of
the relationship between matter. In other
words, physics is a study that attempts to
explain natural phenomena as energy acting
between matter in temporal and spatial conditions. Thus, if we generalize the concept
of energy, the relationship of matter can be
regarded as another name for energy. When
we describe not only matter but also a kind
of event or state, we describe the forces acting on each other. This is not just an analogy. Beyond physics, relationship among
individuals is considered to be the flow of
energy in complex system in socio-dynamics, cybernetics, biology or philosophy which
examines social system, human relations
and capital. Energy is the relationship itself,
the cause and factor in creating categories,
classes, and systems.
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ematical symbol “=”, means the same or in
equivalence. These mathematical concepts,
replaced by natural language, are partial
“true” propositions. The meaning of “=”
and equal is as different as the world - mathematically and linguistically - they belong
to. equal does not contain any meaning for
a process and time. It rather presupposes
the notion of “stop”, which does not move.
But in the real world, the notion of “stop”
does not exist as a phenomenon. Nature can
never reach a standstill even if we constantly
divide time into infinity. It is only possible in
our pure imagination.

ENERGY
- STATE OF MATTER
According to Einstein’s theory of special relativity, matter and energy are are not
different at all. Mass-energy equivalence
“E=mc2” states that the equivalent energy
“E” can be calculated as the mass m multiplied by the speed of light c = ~3×108 m/s
squared. It means the mass of any matter
can be converted into its energy. In contrast,
mass can also be converted into anything
with energy. But could you say that matter
and energy are really the same? The matter
and energy differ linguistically, formally and
notionally. First, we have to look into what
this formula means.
This formula is a mathematical description of the relationship between mass and
energy. According to Whitehead, all mathematical notions always contain the notion
of process (Whitehead , 2010, P. 127). For
example, we express the mathematical concept “A = B” as “A equals B”. The natural
language equal, which represents the math-

On the contrary, a mathematical description is always based on the notion of time
and the notion of transformation. It refers to
the process itself. Thus, the mathematical
symbol “=”, which represents mathematical equivalence, always presupposes the
process of transformation. In summary, the
mathematical description of the relationship
between “m” and “E”, the formula “E =
mc2”, is a process of changing the state of
energy “E” into the state of matter “m”, and
the state of matter m into the state of energy “E”. That means phase transition. The
state of matter means the mode of relationship between the individuals that makes up
the matter. For example, ice and water and
water vapor are essentially identical. They
are divided into solids, liquids, and gases
depending on their state. Only the way the
formation of a relationship between molecules is different. Depending on the state
of matter, in other words, depending on the
mode the relationship between individuals,
the phase changes differently. Thus, the final
meaning of the “mass-energy equivalence”
is that matter and energy are essentially the
same, but it only changes the phase through

the process of change of state of matter.
INDIVIDUATION
- THE PROCESS OF TRANSDUCTION
The state of matter can be expressed as
the state of energy. In other words, the relationship of the individuals that make up the
matter can be described as energy. We can
only observe the transformed state of energy as matter because of the limitations of
perception. According to physics, the matter
is made up of 99% empty space, not atoms.
All the matter we see is not filled with small
particles, but they are held together strongly
by each other’s energy to maintain that form.
In other words, the relationship of particles
defines a specific form of matter. As such,
energy forms a phase of matter and defines
its properties.
The process by which energy is transformed into a specific phase can be defined
as the theory of individuation by Simondon,
the process of transduction of individuals
(Simondon, 2005, p. 32-35). In this process,
matters are synthesized or disconnected
from different matters, and they seem to
self-organize and structure specific forms
themselves through specific rules. According to the theory of individuation of Simondon, all matters in nature, whether organic
or inorganic, are transformed as another new
individual through individuation. However,
even though energy exists in matter and
matters are associated with themselves, unconditional individuation does not occur. In
the occurrence of individuation, there are
specific conditions and laws for individuation. Without the conditions of individuation,
the world would only maintain primitive soup
and a state of chaos.
11

FIG. 2 Belousov-Zhabotinsky Reaction
“In chemistry the relation between order and chaos appears highly complex:
successive regimes of ordered (oscillatory) situations follow regimes of chaotic behavior. This has, for instance, been observed as a function of the flow
rate in the Belousov-Zhabotinsky reaction.”
“Various experimental conditions may be set up giving different forms of
autoorganization within the same system - a chemical clock, a stable spatial
differentiation, or the formation of waves of chemical activity over macroscopic distances.”
-Prigogine, 1984, P. 168, 152
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FIG. 3 Typhoon Fitow
“For a long time turbulence was identified with disorder or noise. Today we
know that this is not the case. Indeed, while turbulent motion aappears as
irregular or chaotic on the macroscopic scale,
it is, on the contrary, highly organized on the microscopic scale.
The multiple space and time scales involved in turbulence correspond to
the coherent behavior of millions and millions of molecules. Viewed in this
way, the transition from laminar flow to turbulence is a process of self-organization. Part of the energy of the system, which in laminar flow was in
the thermal motion of the molecules, is being transferred to macroscopic
organized motion.”
-Prigogine, 1984, P. 141
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INFORMATION
“Memory is the gathering of thought. Thought of what? Thought of what
holds us, in that we give it thought precisely because It remains what must be
thought about.”
- Heidegger, 2004, P. 3

THE CONDITION OF INDIVIDUATION
Nature itself is a process of transformation from chaos to certain order (Whitehead,
2010, P. 118-119). Matters build relationships with one another as different energies.
Individuation starts from the differences in
unequal relationships. Matters with different
potentials constantly influence each other,
causing disparate tension and sustaining
chaotic states. In the passage of time, matter and energy converge irreversibly from
many potentialities into actuality and change
state. Sustained chaotic states reach saturation and form specific phase at a singularity.
This is the process of individuation.
The key to individuation lies in the development of information. According to Simondon, information is developed from the
structure in which differences are balanced.
Information is amplified by the internal resonance of energy and induces a phase transition of a system.
“Information is the tension between two
unequal individuals and the signification that
will arise when the individuation finds a dimension that makes two unequal individuals
16

When the relationship of memory makes a
point in common, meaning arises there. In
the passage of time, the notion of meaning
has a specific “directivity”. Memories with
commonality and directivity become “information”.
DIRECTIVITY OF MEMORY

system to become a system.” (Simondon,
2005, P. 31)
In other words, information is both a factor and a consequence of the individuation
that occurs when an individual transitions
state from chaos to order. Thus, individuation can be regarded as a process of development of information.
But at this point, a lot of questions arise.
The notion of information in information theory is Shannon’s information entropy. To
discuss more general version of information
entropy, it means the amount of information.
Knowing the amount of order from entropy
does not reveal the qualitative aspect of information, namely the form and the cause of
its occurrence. Therefore, we should answer
the following questions: Specifically, what
actions generate information? How can the
relationship of unequal individuals produce a
“signification”? To answer these questions,
we have to explain the notion of “memory”
and “meaning” in life. This is because the
process of development of information can
be inferred through the notion of memory
and meaning. Meaning arises from past experiences, i.e. meaning arises from memory.

In order to explain memory, we first have
to look into the human psychology. The human mind itself is a part of nature, and above
all, the feedback action of neurons is not only
similar to the homeostasis of the organism,
but also the DNA of a living organism, which
can be regarded as the recorded experiences, i.e. memories. Heidegger defines memory as the gathering of thought (Heidegger,
2004, P.3). Memory is a collection of things
experienced. Memories are experiences
stored in our brains. Therefore, memory is
acquired in the passage of time. Without the
unidirectionality of past-present-future and
irreversibility of time, memory cannot exist.
Past experiences are records of actuality
converging from numerous potentialities. In
other words, memory is recorded data consisting of numerous events that have been
obtained through experience. Heidegger argues that the essence of thinking is in memory (Heidegger, 2004, P.31). What we want
to think comes from our memories. What
we want to think about is that it arises from
the memories of the many relationships with
the external environment that are experienced. Most of all, Heidegger’s argument is
that what I want is not derived from “I”, but
past experiences of our internal and external
environment lead to the next action. This notion of memory leads to suspicion of human
free will.

According to non-equilibrium thermodynamics, life is irreversible. Matter can
never remain the same as before. All cells
change constantly. Even though we cannot
be physically the same as the “I in the past,
we have a sense of the identity that I in the
past exists as I in the present”. This sense
of identity comes from a number of memories experienced as the subject of “I”. My
memory defines the identity of “I”. In order
for memory to define the present “I” from
the past, it must be directed towards the “I”
of the future. This notion of “directivity” is
followed by the notion of “importance”.
“The whole notion of importance is referent to this ultimate unity.” (Whitehead,
2010, P. 70-71)
The concept of importance means choosing only one possibility, excluding the possibility of concentrating others. This process
can be regarded as a process in which future
“potentialities” converge as “actuality”. In
other words, it creates a process of directivity that indicates the direction of energy flow.
Thus, the directivity of energy is what memories want and also “what we are inclined
to do”.
COMMON REFERENT
The notion of meaning arises from the
process of convergence of memories. The
directivity of memory always involves the
concept of commonality. The concept of energy flow can be regarded as the common
orientation of matters based on time, and
the overall movement of an organism can
be interpreted as the common directivity of
each individual. Let’s compare the directivity
of memory with the movement of a flock of
17

birds. Bird flock shows a certain flow. This
particular orientation comes from the common directions of each bird. Each bird in the
flock is oriented in a slightly different direction but has a whole flow. Birds interact in a
group. A bird changes its direction by recognizing its position and the direction of other
birds. If each bird in the flock has a totally
different orientation that is not similar, they
cannot flock or have a common directivity.
Meaning comes from this mutual commonality. According to Frege, a sense
presupposes objectivity. Let’s substitute
Frege’s theory into the semantic process of
memory. A new meaning arises at a common point between the “referent A” and
the “referent B” (Frege, 1997, P. 151-172).
When the referent is replaced with past experience, “past experience A” and “past experience B” are connected to each other to
generate meaning through a common point.
“Past experience B” and “past experience
C” will also generate another meaning by be-

ing connected to each other. The common
points indicated by “past experience A”,
“past experience B”, and “past experience
C” point to another specific referent. Therefore, the meaning is a commonality and new
referent that can refer to the relationship itself in the center of the relationship between
“memory A” and “memory B”
Considering Frege’s triangular model as
a semantic individual, the semantic individuals will interact with each other and generate another referent through the network
of semantic formations. In other words, this
phenomenon can be regarded as an individuation of meaning. These referents converge
at a new common point and in the process
refer to new meanings and new common
referent. In the process of individuation,
an individual is born, and the individual implements individuation. This commonality
is expressed as a directivity in the passage
of time. In stochastic terms, the common
directivity means the “high probability” of

B

A

C
FIG. 4 Frege’s Triangle

FIG. 5 Polygon Network
Memories form a common meaning.
Meanings become referents to form another
common referent.

future events, and therefore the “inevitable
feeling” of human emotion. This inevitable
feeling refers to exactly “what I am inclined
to do”, that the memory to create. To summarize: In the passage of time, memory
exchanges different experiences with other
memories. In the process, the network of
memories is structured, and a semantic relationship is formed that points to a common
referent. Semantic relations interact and
have a specific direction. It becomes meaningful data. It becomes the processed data
for the purpose. That is information. Thus,
the development of information can be regarded as the directivity of energy expressed
from the singularity of the complex relationship of memories.

only be described as the collective phenomena of the individuals. Information can only
be grasped from the specific phenomena
-individuation- with which the individuals
are related. Information controls the flow of
energy through the time formed in the relationship of matter. As Fredkin said, energy
transforms itself to the state of information
(Emmeche, 1994, P. 131-133). Such information is like earning vitality. Information
forms its shape through the medium maintain homeostasis and replicate itself through
memory. It forms meaning to desires what
it wants. But we still don’t know what information wants. Nonetheless, one thing is
clear: life occurs through a logical process of
mixing matter, energy, and information, i.e.
individuation.

The information with no actual form can
18
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LIFE
“Organism is opposed to chaos, to disintegration, to death, as
message is to noise.”
- Wiener, 1988, P. 95

Before we discuss about life, we need to
understand what is common between the
organic and inorganic individuation. Inorganic
individuation and organic individuation differ in their modes, but they have common
notion that occur based on logical form and
information in the relationship between individuals. Life has a structure of integration
and differentiation between individuals that
are more complex than inorganic, and the
causal process shows a recurrence form of
itself (Simondon, 2005, P. 160-163).

According to this logic, life beyond material can be embodied in any material or medium. It means that the algorithm of digital
media can realize the essence of life. But
can we really define life without matter? Is
matter just a shell? The cybernetics theory that separates matter and life eventually
raises the equivalence of life and machines.
The analogical relationship between life and
machines, which is explained by feedback,
differs only in the degree of complexity, but
functionally, machines are not different from
life.

INFORMATION AS LIFE
Cybernetics theory regards organism as a
message. To define life cybernetically, every
life is a form in itself. All life is not determined
by the matter which is constructed. Life is a
process, and it is the form of this process,
not the matter, that is essence of life.
Thus, “the constituent material and the
logic that governs the process of life can be
separated. Life is fundamentally independent of the medium”, “If life is form, it is
form of communication: life is information”
(Emmeche 1994, P. 18, 28).
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Simondon criticizes the reductionism that
cybernetics claims. The notion of life in the
theory of individuation does not exclude matter and opposes the analogy of life and machines. Simondon restores materiality to the
concept of information. He also defines the
conditions of development of information as
differences and inconsistencies between individuals within the system and allows us to
think of information as a new structure rather
than disembodiment or virtualization (Simondon, 2017, P. 159-163). Most of all, life is not
created from information without material.
Just as we cannot perceive the passage of
time without matter, matter is a necessary

condition of information. Information is the
product of the individuation of matter. Thus,
if matter changes, the generation of information will develop into different forms and
structures. Most of all, life does not come
from information without substance. Just as
the passage of time is unrecognizable without matter, matter is a necessary condition
of information. Information is the product
of the localization of matter. Thus, if matter
changes, the generation of information will
develop into different formats and structures. If life comes from a technical entity, it
will certainly be another form. Since humans
can be regarded as key external factors in
terms of technological entities, the life of a
machine should be considered along with
the existential change of humans and machines. (Simondon, 2017, P. 103-106). Such
reductionism of life and machines by cybernetics is only a an extremely anthropocentric
idea.
LIFE AS A PROBABILITY
Thermodynamically, life is defined as an
open system in which energy is exchanged
with the external environment. As the disorder increases, structure and organization dis-

appear, which is observed as an increase in
entropy (Emmeche, 1994, P. 36). The occurrence of life is like the phase transition that
occurs when complexity reaches a critical
point. That is, it occurs between the crystalline order and random disorder. The phenomenon seen in the complexity system seems
to have no intention or purpose (Emmeche ,
1994, P. 37). Order is only a choice between
the possibilities of various energies. Nature
does not prefer an ordered state. Nature,
however, chooses and converges in probability in the passage of time and appears to
us by the observation that it is present.
A complex system is, as the name implies, a system that exceeds the limits of human calculations. There are many potential
possibilities for the interaction of individuals
in this system, making it difficult to know exactly what will happen next step. Therefore,
the weather, society, birds, and ants movement represented by the complex system
can only predict the overall phenomena as
probabilities, and it is impossible to accurately predict the direction of individual objects
and factors. However, like the semantic formation process of memory, the occurrence
of the events in the complex system goes
21

through the same process. Empirical data on
the past energy flows determine the type
of information. In other words, probabilities
allow us to predict future events through
past events. Of the many possible events,
the event with the highest probability occurs
in reality because the potentiality is determined based on numerous empirical data
converging into actuality. In other words, it is
human intuition that, through empirical data,
indicates that an event has the highest probability in the future.
At this point, we need to compare human
inevitable feelings and probability. Future
events can be seen as a pure coincidence
without any intentions in nature. But there
is a human inevitability to this future event.
It’s an inevitable feeling that certain events
made through memory will occur. Hence
the inevitable feeling arising from memory is
the probability of the next event arising from
past data.

be regarded as a product of relationship and
a singularity of nature, is oriented toward
an order on the premise of chaos. Thus, obviously, life has a purpose. It is a direction
towards order, a deliberate flow, the act of
creation, and the enjoyment of the process
(Whitehead 208). There is a concept of emotion that exists only in life. Emotions are
an activity of concern. The concern comes
from an awareness of the importance. The
importance is the direction that our memory
has created. Hence, life is an enjoyment of
emotions derived from the past and directed
toward the future.

DIRECTIVITY OF NATURE
A world filled with materials only does
not move. Matters cannot relate to one other without the notion of energy. There is no
information without individuation of matter.
Without matter, the information does not
produce life by itself. Nature in terms of relationship is seen as a process of continuous
individuation of matter, energy, and information. In terms of thermodynamics, nature
prefers no concept of chaos and order. Thus,
there is no necessity at the root of order, only
the possible convergences in the passage of
time, as a probability, indicative of the next
event. But has nature changed to purposeful
life at its singularity? Is the life the product
of the desire of information? Life, which can
22

FIG. 6 Bird Flocks
“Unlike geese and other birds that fly in v-information, with a leader in
front and two rows behind, a flock of starlings - and other bird flocks with
out fixed arrange tents - seem to continuously solve an enormous coordination problem. Such flock behaviour must demand nearly miraculous
abilities. Who coordinates such a flock? There is clearly not be immediately
visible or otherwise identified in a stable fashion by the other birds. Numerous small flying “information processors,” purely local behavioural rules,
together with collective behaviour at the general level: it all sounds like a
case for artificial life.”
-Emmeche, Claus, P.141
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MOVING PAPERS
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THE INHERENT PROPERTIES
OF PAPER ROLL
AS A TECHNICAL INDIVIDUAL

FIG. 7 Combination One paper roll and two motor modules

Paper roll can be defined in many ways. Paper roll is generally defined as an artificial substance and a technical object. It is processed
from pulp made of lumber as a raw material, and is well known as a
basic form of ancient Egyptian papyrus as well as an analog recording medium for storing information. Moreover, you can easily imagine
the continuation of time and history from long unrolled paper, and the
compression and storage of information from tight rolled paper. On the
other hand, thickly layered paper roll has its own inherent material properties. It has materiality of potential energy, weakness of easy tearing,
flexibility of easy bending, irreversibility of wrinkling, and functional features that wind and unwind.
In this work, paper roll acts as a individual with its own material properties, at the same time as a technical object in a system. Paper roll,
which can be easily bent, connected, unrolled, rolled, expanded, and
contracted, is combined with two DC motors to spatialize and visualize
the rotational energy of the motors. It becomes a string of physical
connection and an interaction medium between two motors.
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FIG. 8 - 10 Details of Rolling Papers
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MATERIALIZATION OF ENERGY,
VISUALIZATION OF RELATIONSHIP

FIG. 11 States of Papers
left, right
left, left
right, left
right, right.

Each motor connected by a paper roll materializes its own energy
into paper, while at the same time energy is transferred to the motor on
the other side. These two interacting individuals sense each other’s energy and react to each other as a result of the linking paper. Depending
on the direction and speed of rotation of the motor, and the amount of
paper, the paper is either spread out or wound up. The forms of paper
generated from these two interacting motors are the visualization and
spatialization of energy that reflect the relationship between the two
motors. In this process, the tension and looseness of the paper occur
as a phenomenon. At this point, moving paper constantly transforms its
shape and creates its own territory.
A relationship could either be extended or tense. The relationship
between two individuals can never be equal. Even if the two individuals
want to maintain their current state, the direction and energy the two
individuals insist in the passage of time constantly change and move
due to each other’s presence. Thus, the meaning of moving paper is
interpreted as a change of relationship. In this way, the exchange of
energy between two individuals is defined as equivalent to the notion
of the relationship between two individuals.
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TECHNICAL DESCRIPTION
OF AUTOMATA

The motor interacts with the motor on the other side connected by
paper. While in the process, when the paper is pulled from both sides
or when the resistance is generated depending on the amount of paper, the motor comes to a stop because it longer has the power to rotate. When the motor is stopped by an external force, the current of the
motor is overloaded immediately. When the current sensor measures
the current overload, the motor rotates explosively in the opposite direction for the calculated time, during which the paper is expanded and
loosened. Each motor has only two commands that occur as a result of
the current overload: rotate left or rotate right. Once the command is
executed, the mode of the relationship between each of the two motors changes. The number of states of the two motors is four in total:
left, right | right, left | left, left | right, right. The changes happen due to
the interaction between the motors connected by the same paper as
well as the interaction with the papers of other modules around.

FIG. 12 Imaginary Layout of Modules

Thirty identical modules consisting of a motor and a paper roll form a
system. They are influenced and affected by the movements of the papers
and cause certain unpredictable clustering phenomena. In this process, two
motor modules combined into a single paper roll can be defined as a cell in
cellular automata, which has been transferred from the algorithmic world to
the material world. Invisible electrical energy is converted into motion and
sound through motors and expressed as a matter through papers. During
the numerous interactions of each module, phenomenal choreography such
as unpredictable drifts, entanglements, flows, stops, tensions, and expansions of papers are identified. The overall picture formed by all individuals
triggers questions on incalculable algorithms and unpredictable events that
are defined by chance.
Thus, this work can be technically defined as a kind of finite state machine, more specifically, a cellular automata machine, in which the next state
is determined by the current state of the two motors. However, it is almost
impossible to predict the following state through the shapes generated by
the papers. This is because the shapes of the papers constantly change and
simultaneously are the consequence and cause of the following state.
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FIG. 15 Anatomy of the Motor Module

FIG. 13 DC Motor Control Board

FIG. 14 Anatomy of the Control Board
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FIG. 16 - 18 Drawings of Individuation
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ALGORITHM AND
THE MATERIAL WORLD

Cellular automata exist in the algorithmic world simulated within
computer screens, in which the environment is exclusively the other
cells around. It creates several cases in their finite topological and temporal conditions and generates specific patterns. However, the flow of
energy converted into the paper is applied to the physical laws of the
real world consisting of paper and the external environment. There are
countless environmental factors in the real world such as the irreversible abrasion and wrinkling of the paper, the operator’s decision about
the location of the modules, and friction according to the texture of
paper and the condition of the floor, which are all incomputable.
Obviously, each motor’s state consists of just the two simplest binary instructions: rotate left, rotate right. However, when each module
interacts with other modules, it is difficult to anticipate where and in
what shape the papers will cluster. If one module is observed steadily,
the timing of the state transition of the motor can be predicted to some
extent, yet, the constant changes in the shape and flow of papers generated by the interaction of three or more modules are unpredictable.
In other words, the relationship between the two modules appears in
different shapes according to the passage of time, and according to
space. In the material world we live in, these immeasurable algorithms
are described as coincidence.

FIG. 19 Details of Direction Change
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In terms of defining the notion of coincidence, it is generally considered in two aspects. The first is a judgment as to whether an event
is intended or not. When we attempt to determine whether an event
is intentional or not, we come to the conclusion that everything can
be interpreted as both coincidental and intentional. As to whether human actions are intentional or not can be distinguished, but it is unclear
whether natural phenomena such as the sound of water and trees or
the movement of wind are intentional. The intention is a speculative notion that exists only in the human imagination. Everything in the world
is a continuous result of the relationship of interaction. I eat because
the cells in my body demand energy and the atoms that make up the
cells interact with each other. We may ask: Do atoms have a desire?
At least, for now, we cannot clearly distinguish between what’s intentional and non-intentional.

FIG. 21, 22 Details of Rolling Papers

COINCIDENCE
HARD TO CALCULATE
IN THE MATERIAL WORLD

“That there is for us is only on account of our frailty and our ignorance.
And even without going beyond our frail humanity, what is chance for the
ignorant is no longer chance for the learned. Chance is only the measure of
our ignorance. Fortuitous phenomena are, by definition , those whose laws
we are ignorant of.”

The second is the interpretation of physical causality based on time
and space, whereby the causality exists; however, in complex systems
cannot be calculated by human capacity. All phenomena based on coincidence can be interpreted as aspects of complex systems. The results
are anticipated using a stochastic method.
To strictly examine the causality of a phenomenon in nature, it is
necessary to return to the beginnings of things. Not surprisingly, we
are unaware of exactly when the big bang happened, nor can we detect
the worldly changes that happened just seconds ago. Thus, the impossibility of calculating the temporal interpretation of an event that has
already occurred is all defined as coincidence. After all, if everything
called logic, computational causality, algorithmic correlation, etc. goes
beyond the computational range at the level of human cognition, then
the existence of non-computability has to be admitted.
On the other hand, this result can only be considered as a matter of
the scale of complexity, for the material world is made up of the causal
relationships of matter in space-time. Hence, the notion of coincidence
is a measure of the incomputable world. We are even uncertain whether the number of relationships that papers produce is infinite or finite.
On the contrary, no sign of coincidence is detected in the moving papers. The only things that remain are what could be excessively complicated for humans to calculate.

-Poincare, 1914, P. 65
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