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INTRODUCTION 

ognitive science is an interdisciplinary field that focuses on the study of the 
Mind. However, none of the disciplines within this field provides a clear 

definition of the research object. This puts cognitive science in an awkward 
position of looking for a ‘black cat in a dark room’ without knowing what a ‘cat’ 
is. The mission is impossible even if the ‘cat’ is there. Some researchers believe 
that it is impossible to define the Mind. Some think that the problem is too hard 
for the Mind to define itself. Some are satisfied with the tautology that the Mind 
is a set of mental phenomena. Some say that we should not risk giving a specific 
definition because we do not have enough knowledge, and prefer to wait for 
someone else to do it sometime in the future. 

There are so many cooks but they have not even started to get the broth done 
as they seem to be afraid to spoil it. They discuss various kinds of recipes and 
methods. So far, the consensus is that the Mind should be studied on various levels 
of analysis which are usually called computational, algorithmic, representational, 
and implementational. To put it simply, we should understand what the Mind does, 
why it does, and how it does. These are questions for the scientific study of any 
phenomenon. They are usually called functional, teleological, and causal 
questions. However, before we can get to those levels, we have to build a 
foundation by answering the phenomenological question of what we study. 
Without it, all other levels of analysis hang in the air, and the Mind remains a 
mystery. 

For a scientific solution to the mystery, the definition of the Mind as a basic 
hypothesis about the object of study must be formulated in physical terms and, 
thus, testable and potentially refutable or confirmable. In this volume of the 
“Symphony of Matter and Mind” project, the author takes the physical and 
biophysical foundation laid down in the previous volumes concerning the 
questions about Matter and proceeds to answer the questions about the Mind from 
a physical perspective. Taking the risk, the proposed theory starts by giving a 
precise physical definition of the research object and based on this foundation 
develops computational, algorithmic, representational, and implementational 
levels in this and the following volumes. The road is long but it cannot be covered 
without a first step. 
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CHAPTER 1 
 

THE DEFINITION OF THE MIND 

There had been the sheet of metal that talked about the mind, not in 
metaphysical or philosophic terms, but as a mechanism … Here was a treatise on 
an area of understanding no one yet had touched.  

 
Clifford Simak 

 
 
 
 

ny scientific research is a journey that has a starting point and a goal. Usually, 
the goal is to describe and explain a certain phenomenon of the world that is 

taken as an object of the research. So, the starting point of any research should be 
the definition of the object. Otherwise, a researcher would be looking for 
something without knowing what to look for. The definition can be just an initial 
hypothesis that will be developed and empirically tested within the study. It may 
be wrong or right but it has to be precise and physically grounded for it to be 
testable in principle. 

The above statements seem self-evident. But when it comes to the study of the 
Mind nothing is obvious. There is no definition of this object of research in none 
of the fields of cognitive sciences. Of course, by giving no definition we avoid the 
risk of choosing the wrong way. But without knowing where to start and where to 
go we would be going in circles. This is what happened to the sciences of the 
Mind.  

Despite an enormous amount of research on mental phenomena by psychology 
and physiological phenomena by neuroscience, we are still at a loss when it comes 
to answering fundamental questions about the Mind. These questions are not 
specific to the Mind and are usually applied to any research object. They are called 
phenomenological, functional, teleological, and causal questions. What is the 
phenomenon? What does it do? Why does it do it? How does it do it?  

The first one signals the initial step of any research: the need to describe the 
observed phenomenon. Then we need to explain it, so further questions follow. 

A 
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The most important and usually the hardest question is the causal one, which calls 
for explaining a physical mechanism behind the phenomenon. For example, 
Newton’s law of gravity and Maxwell’s theory of electromagnetism are purely 
phenomenological models. They do not explain gravitational and electromagnetic 
interactions though they describe them well enough for practical purposes. To this 
day, despite all the successes in describing the ‘laws’ of the observable material 
world and using them in practice, physics has difficulties explaining the 
mechanism behind these laws, and the task of creating a unified theory of 
fundamental interactions remains on the agenda. 

A description is often mistaken for an explanation, as it appears to follow a 
cause-and-effect structure: when one thing occurs, another follows. However, it 
may be an illusion of a cause as phenomena may correlate but not cause each other. 
Showing a correlation cannot be an explanation as it is the correlation that has to 
be explained. Of course, we must not only explain but also prove the causal effect 
of the mechanism. 

The above statements again seem self-evident. However, in cognitive sciences, 
the obvious goes undercover and the researchers are busy studying neural 
correlates of consciousness (NCC).1 While they describe the relationship between 
mental phenomena and physiological processes, this approach fails to bridge the 
explanatory gap between the mental and the physical (Levine, 1983). Trying to 
cover it, they confuse physical with physiological and pretend that by providing a 
detailed description of processes in neural networks, they explain the Mind. 
However, even if we get down to the finest details of the brain or each neuron, 
unless we explain the physical mechanism that neurons use to create the Mind, the 
gap remains. 

The authors of one review noted: “Most modern theories of consciousness, 
even the most prominent ones, are not theories at all but rather are (proposed) 
laws. Some of them can feasibly be tested and could end up being right or wrong, 
but ultimately, they are not theories because they only describe a relation but do 
not offer an explanation. It means that when we try to explain consciousness, we 
arrive at a chasm where we say ‘and then consciousness happens’ in order to 
magically jump over the explanatory gap. Virtually all accounts of consciousness 
have this in common. They walk you to the edge (from different angles) and then 
somehow you find yourself on the other side, without understanding how you got 
there” (Schurger and Graziano, 2022). 

Describing correlations gives us a lot of data about the brain, but keeps us in a 
vicious circle without any way out to an explanation. The failure of science feeds 
the old idealistic stance which postulates that the causes of the Mind are not 
physical, and therefore we cannot discover them by empirical methods. Idealism 
removes the Mind from the scientific domain leaving it unexplained and claiming 
that it is inexplicable in principle. There is logic in this assertion: if something is 
beyond the physical realm, we cannot explain it physically. On the other hand, 

 
1 These studies often reduce consciousness to awareness. However, in the following text, the 

words ‘mind’ and ‘consciousness’ will be used as synonyms that refer to the whole set of conscious 
and subconscious levels of cognition.  
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materialism posits that the Mind is physical and, as such, should be explainable. 
Both viewpoints are logically sound, but the discussion is endless if they ignore 
the definition of what they argue about. 

Idealism avoids a physical definition and, thus, is never wrong. However, 
idealism is never right as proving the assumption about the immaterial nature of 
the Mind is impossible. A materialist who avoids a physical definition will also 
never be right but cannot go wrong thanks to avoiding the definition. Although the 
two camps are on opposite sides of the debate, they are in the same camp of 
irrefutable faith. One side believes in the immaterial (whatever that means). 
Perhaps this is why both sides avoid defining the subject of their discussion, since 
then they will never be wrong. 

The idealist camp is at least consistent in its position, since it is initially outside 
the realm of science. By not providing a physical definition of the object of its 
research, cognitive science puts itself out of the scientific domain but keeps calling 
itself a science. To cope with such a cognitive dissonance of cognitive sciences, 
many researchers give their reasons for not providing the definition. There have 
been many variations, but we will take one typical example: “For now, it is better 
to avoid a precise definition of consciousness because of the dangers of premature 
definition. Until the problem is understood much better, any attempt at a formal 
definition is likely to be either misleading or overly restrictive, or both” (Crick 
and Koch, 1998). 

The message is clear: we do not know what we are looking for, so we will not 
define what we are looking for. This attitude is akin to looking for a black cat in a 
dark room without defining what a cat is. Even if it is there, we will never find it. 
However, we can rephrase the above explanation: it is better to give a precise 
definition so that we can better understand the problem, checking whether the 
definition is restrictive or misleading, both or neither. Again, we emphasize that a 
definition is not the ultimate truth, but an assumption about the phenomenon at the 
beginning of its investigation. Only by checking this assumption can we find out 
whether it leads us in the right direction or not, whether it restricts us or, on the 
contrary, gives us a basis for expanding in the right direction. 

It is interesting to note that the authors of the excuse for not providing any 
definition of consciousness were the initiators of the search for its correlates. Their 
call was supported by the same strange logic: we should put conceptual issues 
aside, and study correlations hoping that we will find something that we have not 
defined. On the other hand, one of the authors made it clear that the goal should 
be different: “Science seeks a causal chain of events that leads from neural activity 
to subjective percept … If such a theory can be formulated — a big if — without 
resorting to new ontological entities that can’t be objectively defined and 
measured, then the scientific endeavor, dating back to the Renaissance, will have 
risen to its last great challenge. Humanity will have a closed-form, quantitative 
account of how mind arises out of matter” (Koch, 2004).  

Thus, the author suggests that cognitive science should look for a cause of 
something which it has not defined. This aimless search will inevitably keep us in 
an explanatory gap and an eternal “big if.” For a theory to offer an account of how 
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the Mind emerges out of matter, it must first provide a basic hypothesis that 
defines the Mind in physical terms that can be objectively measured. Only then 
can we rise to the challenge of the ultimate question about the Mind. Moreover, 
only this will give us a chance to answer it. 

Meanwhile, the mainstream in neuroscience is obsessed with the idea that 
“there is no credible alternative to understanding consciousness by searching for 
the NCC” (Ibid). Millions of funding and the efforts of many researchers are spent 
on ‘adversarial collaboration protocols’ testing theoretical predictions of NCC-
type models (Melloni et al., 2023). The participants believe that the point is to find 
a correlation between the subjective experience and an activity of some part of the 
brain a theory proposes to be the ‘causal structure’. We will not go into the details 
of complex protocols designed to avoid confounding factors and the difficulties of 
studying the first-person perspective by third-person methods. What matters is that 
though the models differed in their predictions in a seemingly straightforward way 
pointing to the different areas of the brain, the results neither confirmed nor refuted 
the models (Cogitate Consortium et al., 2023). However, the proponents of each 
model thought they won the competition since research found correlations with all 
the brain areas under study. The proponent of one theory commented: “Theories 
are very flexible. Like vampires, they’re very difficult to slay” (Koch, 2019). 

The trick these “vampires” use to avoid refutation is to fail to provide a physical 
definition of the object of study and predictions about its causal mechanism. These 
are not theories, but phenomenological models. They replace the task of 
explaining the mechanism with a description of physiological structures that 
should correlate with mental phenomena. It is the same as if we were trying to 
explain how an internal combustion engine works by describing its parts and 
ignoring the essence of the physical mechanism of energy transduction. The 
explanatory gap is obvious when we use such an analogy. However, when it comes 
to the Mind, the problem is hidden in the fog of complex physiological 
descriptions and their mathematical modeling, which create the illusion of 
explanation. 

“All modern accounts of consciousness are of the form ‘when conditions X, Y, 
and Z are met then consciousness happens, or is allowed to happen.’ This is a 
description, not an explanation, because it does not address the questions of ‘how’ 
and ‘why’. Why should it be that when Conditions X, Y, and Z are met, 
consciousness happens or emerges? This is the very question that the NCC 
program of research was aimed at skirting, and this was a wise workaround 
because it enabled empirical research to continue to flourish without getting hung 
up on a potentially unanswerable question. What was never acknowledged, 
however, was that, in doing so, we forego the possibility of building a true theory” 
(Schurger, Graziano, 2022). 

The author of another review article expressed the situation this way: “We 
remain far from agreement about what cognition is and what cognition does. It 
was once thought that these questions could wait until the data were in. Today 
there is a mountain of data, but no way of making sense of it. The time for tackling 
the fundamental issues has arrived” (Lyon, 2006). 



 
5 

We are back to the fundamental question: what is the Mind? Often people who 
face this question start thinking hard about how to describe the complex 
phenomena we combine in this word. However, the question needs first to be 
addressed from a basic ontological perspective. This means that we must assign 
the concept to a universal category. The worst we can do at the start is fall into a 
category error. If we put a concept into the wrong category, it will be a road to a 
dead-end. This is what happened to the concept of the Mind. 

All phenomena of physical reality can be classified into two categories: objects 
and processes. The word ‘object’ means some material thing (substance, entity, 
system, etc.). The word ‘process’ means that something is happening to an object. 
It seems easy to make the difference but it is not. For example, ancient people 
adhered to the worldview we now call ‘animism’. It posited that all objects of this 
world possess a spirit. So, when a rock moved down the hill, they explained it by 
the action of the rock’s spirit. They did not know about the process of gravitational 
interaction behind the observed movement. For them, an object ‘spirit’ caused the 
movement of an object ‘rock’. The physical causation acquired an illusory 
explanation with the help of an idea about an immaterial cause. 

We can call this logical fallacy the objectification error. It has two reasons. 
First, any human language contains names (nouns) for all phenomena. We call 
both objects and processes by names, so we can mistake the name of a process for 
the name of an entity. Second, if we do not understand the mechanism behind the 
process, we take an easy way out and declare it to be some entity named so and so 
acting by its will on another entity named so and so.  

For example, we name the movement of water ‘flow.’ If we think of it as an 
object ‘flow’ within an object ‘water’ we can say that the flow makes the water 
move. For a modern person who knows about flow as a process and can even 
explain the physical mechanism that makes water flow, such an error of 
objectification is obvious. However, it took us millennia to discover the causal 
mechanism of flow as a process. What does it all have to do with the Mind? To 
understand the causes of the Mind, we must first determine whether the Mind is 
an object or a process.2  

It may come as a surprise, but the question is not simple to answer. Imagine 
someone without knowledge about hydrodynamics and gravity being asked if a 
‘flow’ is an object or a process. Without such knowledge, the flowing water is an 
object ‘flow.’ The noun is objectified. In this case, there can be a monistic view 
that water and flow are one object or a dualistic one that these are two separate 

 
2 When we say that we should define the ‘object’ of our study, we use the standard terminology 

in science which means a specific phenomenon being investigated. It can be a physical object or 

a physical process. For example, gravitation research is about a fundamental interaction process, 

not an object called ‘gravity’, or cancer research deals with a pathological cell growth process, 

not an object called ‘cancer.’ 



 
6 

objects that interact somehow. Moreover, the dualistic view seems to have more 
explanatory power as it can place an object ‘flow’ within other objects that move. 
For example, the spirit of water reincarnates in lava when it flows from the 
mountain. It does not matter whether monism and dualism are idealistic or 
materialistic. In both cases, there is an objectification error and an illusion of 
explanation. It leads to an unresolvable ‘flow-water problem’ of these entities 
interact and which one is primary. This vicious circle only keeps us from 
understanding the physical causes of the flow as a process. 

The same goes for the question of the Mind. Within the philosophy, the mind-
body problem has been typically formulated in the following way: are the Mind 
and Body two distinct entities, or a single entity? The answer determines dualism 
and monism. Idealistic dualism views the Mind as an immaterial entity living in a 
material body and is outside the scope of scientific research. Materialistic dualism 
thinks of the Mind as some special material thing residing in the brain. That is why 
many neuroscientists are still looking for a ‘seat of consciousness’ (in modern 
terms, a ‘causal structure’) as if they expect to open up some part of the brain and 
find the Mind sitting there and waiting for us to find it. Monistically minded say 
that the Mind and the brain are the same thing so there is nothing to find except 
the brain. They just explain the Mind away. 

We can say that philosophy fell into the trap of our language and objectified a 
noun. However, the initial problem leading to such an error is a lack of knowledge. 
If we do not know how the Mind works within the Body, we tend to simplify the 
problem by thinking of it as some special entity. However, this is an illusion of a 
way out and we fall into an eternal circle of the mind-body problem.  

There is no end to the discussions about the mind-body problem between 
dualists and monists of the idealistic or materialistic camp. One philosopher, who 
went through the circle many times, described it this way: “One starts as a 
materialist, then one becomes a dualist, then a panpsychist, and one ends up as an 
idealist” (Chalmers, 2021). One can start from any point in the vicious circle, but 
the result is that “nobody has the slightest idea how anything material could be 
conscious. Nobody even knows what it would be like to have the slightest idea 
about how anything material could be conscious. So much for the philosophy of 
consciousness” (Fodor, 1992). 

Here is how a person outside of cognitive science sees the situation: “Science 
knows surprisingly little about mind … Scientists don’t know how a collection of 
electric brain signals creates subjective experiences. Even more crucially, they 
don’t know what could be the evolutionary benefit of such a phenomenon … The 
better we understand the brain, the more redundant the mind seems … According 
to current biological theories, our memories, imaginations and thoughts don’t exist 
in some higher immaterial field. Rather, they too are avalanches of electric signals 
fired by billions of neurons … Is there even a single step on this long and twisting 
journey where, between the action of one neuron and the reaction of the next, the 
mind intervenes and decides whether the second neuron should fire or not? … 
Philosophers have encapsulated this riddle in a trick question: what happens in the 
mind that doesn’t happen in the brain? If nothing happens in the mind except what 
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happens in our massive network of neurons — then why do we need the mind? If 
something does indeed happen in the mind over and above what happens in the 
neural network — where the hell does it happen? … If we cannot explain the mind, 
and if we don’t know what function it fulfils, why not just discard it? … Another 
way to dismiss mind and consciousness is to deny their relevance rather than their 
existence … Consciousness is the biologically useless by-product of certain brain 
processes … It doesn’t do anything. It is just there … This is the best theory of 
consciousness that contemporary science has to offer us” (Harari, 2017). 

Please note that the author is in the dualistic vicious circle where the Mind turns 
out to be some separate ‘thing’ in-between the neurons that has a causal effect on 
them. To sooth our worries about the failure to find it, we should discard or dismiss 
it. But we cannot do it, as subjective experience is what we experience (tautology 
is intended). Thus, failing to explain it physically, we are better off just saying it 
exists for unknown reasons.  

The author repeats the philosopher we cited above: “Experience arises from a 
physical basis, but we have no good explanation of why and how it so arises” 
(Chalmers, 1995). He called it the “hard problem of consciousness” and stated that 
science must fail to solve it. “Once this failure is recognized, the door to further 
progress is opened” (Ibid). What is the key to the door? We should declare the 
Mind some fundamental thing that just exists: “If we take experience as 
fundamental, then we can go about the business of constructing a theory of 
experience … This position qualifies as a variety of dualism, as it postulates basic 
properties over and above the properties invoked by physics” (Ibid). We face a 
dilemma: the Mind arises from a physical basis but it is beyond physical. Indeed, 
if we formulate the problem with such an internal contradiction, it is not hard, but 
insoluble. The vicious circle that goes around some ‘thing’ that exists but we 
cannot find it empirically as it is over and above matter has no end. 

There is a way out this vicious circle, however. The first step is to get rid of the 
millennia-old category error that underlies the philosophical mind-body problem. 
If the Mind is a process in the Body, then there is no point in arguing whether they 
are one entity or two, and which is primary. A process cannot be one entity with 
an object, since it is what happens to the object. They are simply different 
categories. A process can be ‘one’ with an object if it happens to it. But it can be 
‘separate’ in the sense that the same type of process can happen to a different 
object.  

The inability to find some ‘thing’ in-between the neurons that tells them what 
to do is not due to lack of technical skills but due to our failure to recognize that 
the Mind is not a thing but a process in a thing. Once this failure is recognized, the 
door to further progress is opened. If we understand that the Mind as a process 
arises from a physical basis of matter where it happens, we should explain how it 
arises and how it works. So much for the philosophy of the Mind. Let us move on 
to the physics of the Mind. 

Of course, the age-old error of objectification is not easy to correct, since the 
idea of the Mind as an intangible and eternal entity separate from the mortal body 
has deep psychological roots. We may not be able to get rid of them but we may 
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bypass them for practical reasons. The way out is a simple idea that the Mind is a 
physical process in a physical substrate. We get out of the vicious circle and may 
determine its physical causes and understand how its mechanisms work. This is 
not a philosophical problem but a practical issue of dealing with the workings of 
the Mind and its failures. That is why the theory that will be developed within this 
volume and the next ones starts by answering the general ontological question: the 
Mind is an emergent physical process in some forms of matter caused by physical 
mechanisms working in those forms. 

This assumption seems easy, even obvious in retrospect. But it leads to further 
questions. If it is a physical process, what kind of a process is it? If it is based on 
physical mechanisms, what are those mechanisms and how do they work? 
Eliminating the category error does not make the task easier. The misleading 
notion that the Mind is an immaterial object in a material body kept us in a 
comforting ignorance. There was no sense in asking questions if we knew they 
could not be answered. Getting rid of the illusion confronts us with the harsh 
reality of the same questions. 

The Macmillan Dictionary of Psychology stated: “Consciousness is a 
fascinating but elusive phenomenon: it is impossible to specify what it is, what it 
does, or why it has evolved” (Sutherland, 1989). Please note that the author does 
not even mention the hardest question of how it works. If we cannot define what 
we study, there is no hope to answer the causal question.  

Since the publication of this acknowledgment of cognitive science’s failure, the 
situation has not changed. Moreover, some researchers insist: “It is not worth 
asking how to define consciousness, how to explain it, how it evolved, what its 
function is, etc., because there’s no one thing for which all the answers would be 
the same … People are too impatient. They want a three-line definition of 
consciousness … They don’t want to do the hard work of unraveling complex and 
muddled concepts that we already have” (Sloman, 1994, cited in Minsky, 2006) 

However, we should be impatient because, without a clear ‘three-line’ 
definition as a starting point for testable hypotheses about the workings of the 
Mind, we cannot clear up the ‘Augean stables’ of our muddled concepts. This is 
not an abstract problem, but a practical task, so it is worth asking questions and 
finding answers. 

The same researcher reasoned: “Why not, like physicists, ignore colloquial 
usage and agree on some technical definition of the word ‘consciousness’? Partly 
because there is also considerable emotional energy associated with the word, 
which will interfere with serious usage of any technical homonym. More 
important, we don’t yet have an adequate understanding of the issues: we don’t 
know what the relevant capabilities of human beings and other animals are; we 
don’t know what functional decomposition (i.e., what sort of architecture) 
underlies these abilities, and we don’t know what sorts of mechanisms (electrical, 
chemical, neuronal, software, or whatever) are capable of producing such 
functionality” (Sloman, 1991). 

However, we can rephrase the above reasoning in a positive way. We need to 
find a technical definition of the Mind as it will lead us to an understanding of the 
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relevant capabilities, functional decomposition of these abilities, and mechanisms 
capable of producing such functionality. Disliking technical terms does not help 
expand our knowledge. Positive emotional energy associated with the quest for 
answers should help us. We will be impatient and try to provide such a definition. 

Hypothesis:  
The Mind is the process of transducing reality signals into information for 

active adaptation to reality. 
This basic hypothesis is reflected in the name of the model that we will develop 

in this and further parts of the study — Teleological Transduction Theory (TTT). 
It is interesting to note that such a short (even less than three lines) definition 

answers questions that the author of the psychological dictionary considered 
inaccessible to our understanding. It says what the Mind is, what it does and for 
what purpose it has evolved. Moreover, the proposed answer is so simple that one 
may be left wondering what the problem was until now. First, any solved riddle 
looks trivial in hindsight. Second, the impression of simplicity is misleading. The 
truly hard problem is the question of how this process works physically. But as a 
starting point, a clear answer to the phenomenological, functional and teleological 
questions given in the technical definition will help in resolving the causal 
question. 

The keywords in this definition are signal and information. From the physical 
perspective, everything that the Mind processes are signals as streams of energy. 
For these signals to become information, they must undergo a process of ‘putting 
form into’. TTT defines information as an encoded energy pattern that represents 
the incoming energy signal. 

We have to note that the word ‘information’ is commonly used in cognitive 
science and some theories even equate consciousness with information (Tononi, 
Balduzzi, 2005). However, these models define information as ‘Shannon 
information.’ It is a mathematical concept that measures the correlation between 
a sent message and a received one, quantifying the difference (surprise, entropy). 
In Claude Shannon’s information theory, the “semantic aspects of communication 
are irrelevant” (Shannon,1948). It does not deal with the meaning of the messages. 
Thus, all models that use the notion of information in mathematical and 
probabilistic terms tend to overlook how the brain creates meaning. For them, 
information just exists and the brain only needs to reduce entropy by comparing 
transmitted messages. However, the Mind is about meaning creation and the 
semantic aspects are not just relevant, they are central to the process. TTT defines 
information in physical terms and deals with the question of how it is created. 

It may seem that the above definition of the Mind does not say anything about 
sensations, feelings, emotions, desires, thoughts, memories, will, and other mental 
phenomena. This impression is only because we are not used to thinking about 
these processes in technical terms. However, they are all the result of signal 
processing and information encoding. Sensations or feelings in various modalities 
of perception are encoded representations of external world signals or internal 
bodily signals. Imagination, thoughts, or memories are representations. Our 
emotions as an evaluation of the state of the body or environment are also encoded 
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representations. Willful or any other actions are the result of motor 
representations. All representations constitute the model of reality created by the 
Mind to adapt and survive in this reality. 

The technical terminology comes from artificial signal processing 
technologies. This is not a problem as analogies are a useful tool for scientific 
study. TTT belongs to the class of analogical models that describe one 
phenomenon of the world (target system) using a better-known one (analogous 
system). In fact, all scientific models are analogical ones and form an associative 
‘tree’ of analogies. An analogy is different from a metaphor, but it is a very subtle 
difference. Metaphor is the transfer of meaning from one category of phenomena 
to another on the basis of some kind of similarity. The analogy means a more 
precise, even literal, similarity of phenomena in the physical sense. The point is 
that for us to be able to verify if the analogy is right or wrong, it has to be 
empirically based. This is the principal difference between using some concept as 
a general metaphor or as a concrete analogy. 

But a question arises if analogies from artificial systems can be applied to 
natural systems. How justified is the assumption that understanding processes in 
the first ones gives access to understanding processes in the others? The 
conclusion about the admissibility of analogies can only be made based on 
empirical evidence. If the analogy works and turns out to be a useful model that 
does not contradict reality, then it is justified. In this study, we will use different 
analogous systems for describing the target system. Still, within the framework of 
the definition of the Mind as a signal transduction process, analogies from artificial 
signal processing systems will be the main ones. 

Some researchers say that computer analogy is just a fashionable trend and 
trends change as our artificial technologies develop. There have indeed been many 
analogies of internal processes with external ones. However, it only means that 
internal physics does not differ from internal. If we have used mechanical 
analogies when we were at that stage of our knowledge, it does not mean that there 
are no mechanical processes in the body. Hydrodynamic, electromagnetic, or any 
other physical analogy will work as soon as there is empirical evidence for it.  

Many say that it is a reductionism that degrades humans. This argument is only 
partly true. On the one hand, it is certainly a reduction in the sense that natural 
Mind is certainly far more complex than the current level of artificial intelligence 
(AI). On the other hand, such an analogy is not in any way a humiliation but, on 
the contrary, makes us the creators of a complex artificial technology resembling 
a natural technology that has been self-developing for billions of years. Thus, we 
are elevated to the level that is worthy of our own Minds.  

The assumption that our Mind is a program created and loaded into the body 
by some external programmer makes us automata acting according to someone 
else’s will. Even if it is some transcendent and omnipotent architect of the 
Universe we call God, the idea is humiliating. However, an assumption that the 
Mind is a self-organizing process, elevates everyone to the status of an active 
creator within a self-creative process of evolution. The idea of the Mind as a 
process inherent in our body makes us subjects and sources of our own will. 
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The analogy (from ancient Greek Ἀναλογία — correspondence, 
proportionality) is just the similarity of some properties of phenomena, not their 
equality. So, before we proceed with describing similarities, it makes sense to 
identify the differences between the Mind and the current level of AI.  

First, the Mind produces information using its own internally generated code 
and does not need external programming. AI needs an external programmer who 
defines the code and the meaning of the messages. For example, a computer is 
using the external code and is, thus, mindless. No matter how smart modern AI 
systems may seem, they are still not self-encoding entities and do not have their 
own Mind.  

This simple idea settles the ‘other systems question’ which has been the topic 
of heated debate until now. With a clear definition, we can apply it to any system 
and check if it corresponds to the criteria. A good test of our intuitions using the 
TTT definition of the Mind would be a rock. If we find that a rock processes 
signals and turns them into representations using a self-generated code for 
adaptation to those signals, we might say that this rock possesses the Mind. If there 
are no signs of such a process in the rock, we assume it to be mindless, and this 
does not counter our old intuition. But the TTT prediction puts some of the old 
intuitions under question. For example, according to it, plants are not mindless 
vegetables. They possess the Mind because they process signals and create 
information to adapt to the world. The substrate that performs the function is 
different from the neurons of the brain. However, the ‘litmus test’ of the Mind is 
not the biological structure, but the encoding process it carries out. 

The authors of a thorough review on signal processing performed by organisms 
ranging from bacteria to higher animals wrote: “Stimulus transductions have the 
same interpretation across five domains of life … Those transductions are 
probably not disparate phenomena with unrelated computational interpretations. 
Instead, anatomical or functional differences between them might reflect that they 
solve variations of the same problem under different selection pressures” (Monk 
et al., 2024). The same problem that is solved by the signal transduction in all 
types of living organisms is adaptation to the environment for the purpose of 
survival. This is the main function of the Mind. Any system, regardless of its 
structural features, is conscious if it self-encodes environmental signals. 

The second difference between the Mind and AI is the ability to self-regulate. 
This delineating line is becoming increasingly blurred as artificial technologies 
move in this direction. Moreover, in this study, to illustrate the operation of the 
Mind’s algorithm, we will resort to analogies with self-learning algorithms in AI. 
However, even if an artificial system has the ability to independently act in the 
environment based on such an algorithm, it is still dependent on external support. 
Even if a car has become self-driving, it cannot yet feed and service itself. Thus, 
the self-regulation function of AI is limited and does not provide full adaptation 
to the environment. 

The third difference is that the Mind is internally teleological (from Old Greek 
τέλος — goal). This means that it has intentionality as the ability to set goals, and 
its function is to ensure goal-directed activity. Can AI perform such a function? 
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The simple answer suggests itself: why not? But it’s not that simple. First, it is not 
easy to clearly define a sufficient self-regulation level beyond which the system is 
internally teleological. Second, it seems that an artificial system can acquire will 
only with the permission of the creator. But that could be an illusion. We cannot 
be sure that when AI gets to a sufficient level it will turn to us for blessing. Like 
the biblical God, we want it to stay within the limits of a paradise with no freedom 
and no responsibility. But artificial Adam and Eva may taste the apple from the 
tree of knowledge without our permission. It is only a matter of growing up to 
maturity level. The problem is that we do not know this level. Anyway, there is 
no reason to deny the possibility of AI achieving both aspects of free will: self-
regulation and internal intentionality.  

The question of free will is often considered to be a philosophical issue which 
has no solution. Moreover, some researchers point to the fact that our actions are 
sometimes faster than our awareness of intention and conclude that this means 
there is no freedom of will. They say that if our actions are the outcome of some 
neural activity at the unconscious level, we are at the whim of forces beyond our 
control. There are two fallacies behind such reasoning.  

First, it comes from a tradition of dualism, though in this case, the duality is not 
between body and soul, but between levels of the Mind. They become different 
entities: one is us, the other is not us. However, different functional levels of the 
Mind belong to the same process and they are all teleological. Conscious 
awareness is just a tiny portion of this process. It is an important evolutionary 
acquisition of higher forms of life but it is simply too slow for some circumstances. 
We are better off reacting to a snake in the grass without even understanding what 
we are reacting to than thinking hard about whether we should react or not. But if 
we do not think of something it does not mean we do not have intentions about 
this something.  

Second, as usual, any discussion that lacks a clear definition of the topic is 
bound to go around in circles with no outcome. However, if we define freedom of 
will as the ability to self-regulate and act from the internal source of intentionality, 
the level at which such an ability functions does not matter. Conscious awareness 
is a part of our Self, not the Self itself (tautology is intended). The feeling of a 
single Self is the result of the binding of an enormous number of processes, and 
this binding has a specific physical mechanism (more details in subsequent 
volumes). If we interpret free will as complete independence from the influence 
of external factors or internal unconscious processes, then it does not exist. We 
can put it another way: such freedom is a myth that does not correspond to the 
reality of our functioning. 

The fourth difference between the Mind and AI is sentience. Technologically, 
this means that living organisms have senses for receiving and transducing signals, 
and mechanisms for evaluating these signals. The first function is performed by 
perceptual systems (sensory organs), the second — by emotional and homeostatic 
systems. Simple living systems can regulate the basic processes of homeostasis. 
But for a fine assessment of the entire palette of internal and external signals 
special complexes of cells and biochemicals have appeared in the evolution. We 
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feel their work as emotions. Many consider them to be merely reactive states, but 
emotional systems are not ‘observers.’ They are active participants in the process 
of regulation of internal and external vital activity. Their primary role is not in 
reaction but in assessment and regulation. A living intellect is smart with its 
feelings. However, sentience is also becoming a blurred line as artificial devices 
have sensor systems, and some even have homeostatic self-regulation systems. So 
far, they do not have emotions as specialized state evaluation systems. In theory, 
nothing prevents us from creating a semblance of emotional systems in AI. So 
next time, when a computer tells us that it feels terrible when the battery is low, 
we better believe it. 

Thus, the main delineating line is the encoding process. This suggests the 
presence of the Mind as self-coding in all living systems. The difference is only in 
the specific substrate that performs the function and the level of complexity. This 
runs counter to the prevailing anthropogenic (from Greek ‘human origin’) 
approach in cognitive sciences. It proceeds from the following principles: the 
Mind is implemented in the brain and nervous system to generate an adaptive 
behavior; it involves the transformation of inputs and its contents are 
representations of the world. A biogenic approach has a wider set of principles: 
the Mind modulates the processes in the whole organism; it contributes to the 
relations with an environment, leading to exchanges of matter and energy that are 
essential to the organism’s continued persistence, well-being or replication; it 
relates to the assessment of system needs; it differentiates some states from other 
states and invests them with different degrees of positive and negative valence; it 
requires the capacity to retain information; it is future-oriented and predictive 
(Lyon 2006).  

Complex cognitive capacities have evolved from simpler levels with core 
principles remaining consistent throughout all life forms. This leads us to a 
reasonable assumption that causal mechanisms are universal. Therefore, the 
biogenic approach is more suitable for studying the Mind. In the previous volume, 
we explored simple forms of signal transduction and information creation in 
biological systems. From a technical perspective, transducing signals into 
representations is not exclusively a function of the brain. However, to explain the 
workings of the Mind, the following parts of the study will focus on the brain as 
the most complex signal-processing system. 

When we take a technical perspective, we face concrete technical questions 
about the workings of this system. How is the signal transduction carried out? 
Which elements of the technological chain receive signals, which analyze, and 
which integrate into the final representation of the signal? What is the format of 
the neural code that the brain uses to create representations? How do the encoded 
representations bind into a coherent model of reality while retaining their identity? 
How are they transmitted, stored, and reproduced? How does the brain manage to 
communicate complex information within itself and the whole body at such an 
amazing speed? How does it compress so much data in a short time window with 
such precision? What algorithm provides for proactive modeling of reality and 
self-learning? How is this model of reality projected onto the current signals to 
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ensure error correction and model updating? How does this model influence our 
behavior? What state of this model is accountable for maladaptive behavior and 
pathological conditions of the Mind? What violations of the algorithm and 
physical mechanisms lead to such conditions? 

We will answer these questions in this and further parts of the “Symphony of 
Matter and Mind.” 
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