Circuitry of the Individual Adaptive System

A description of the implementation principles of a hierarchical system of sequentially
evolving levels of adaptivity, each subsequent level building upon the previous one. The
system is implementation-independent and enables the artificial creation of living
entities possessing all functional attributes characteristic of natural living beings.

To counteract the Semmelweis effect and confirmation bias, a two-point methodology
exists for evaluating the scientific validity and soundness of a manuscript. This
approach incorporates all universally accepted ethical and scientific peer review
principles and minimizes review time—even when the reviewer is not a specialist in the
specific subject area: fornit.ru/71527.

About the factors of silencing new ideas: fornit.ru/71569.

Abstract

This book presents a great deal that is novel and unconventional, yet everything is
grounded in axiomatically verified research findings (fornit.ru/al) and empirical modeling
(fornit.ru/insect_e, fornit.ru/beastJS_e, fornit.ru/beast). The goal is to propose an
implementation-independent, algorithmic, hierarchical model of a living entity capable of
adaptation, learning, and consciousness—without reliance on biological implementation.

This book presents a synthesis of the principles of the Individual Adaptivity System, as
described in the monograph "Foundations of the Fundamental Theory of
Consciousness" (fornit.ru/68715), peer-reviewed by prominent scientists
(fornit.ru/69539) and published by Rusains Academic Publishing House. This synthesis
has enabled a definitive liberation from the constraints of natural implementation
specifics. A list of foundational articles published in peer-reviewed journals is available
at: fornit.ru/66452.

A holistic architecture of an adaptive system is proposed, encompassing everything—
from cellular homeostasis to consciousness, intuition, and creativity.

It is emphasized that implementation does not require neuron emulation and is feasible
even on an ordinary personal computer.

Quantum hypotheses, panpsychism, and the “hard problem of consciousness” are
rejected as unfounded.

Consciousness is interpreted as an adaptive process rather than a metaphysical entity.

Precise, functionally defined terms are introduced to eliminate the ambiguity and
contradictions inherent in traditional concepts such as “instinct,” “unconditioned
reflex,” and “homeostasis.” This inevitably creates a high entry barrier: even with a
glossary available, the reader must exert considerable effort.

The text exhibits maximum information density. Each paragraph contains substantial
conceptual blocks, requiring slow, thoughtful reading. This is not material for quick
familiarization.

The model is structured as a hierarchy of adaptive levels, each new level built upon the
previous one, offering a realistic path toward “strong Al.”
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Most importantly, a clear algorithm of the awareness process is presented (without
superfluous entities and explaining why this is not a philosophical zombie), grounded in
the entire preceding organization of the adaptive system.

The book is recommended for specialists in Al, cognitive science, neuroscience, and

philosophy of consciousness, as well as for anyone interested in constructing models
of “strong Al” and prepared to overcome a high intellectual entry threshold. This is not
merely a book—it is a research program expressed as a complete theoretical system.

Today no one has the time or resources to adequately immerse themselves in the
concept of MBAP. The best approach is to feed textonly to a powerful Al system like
Grok or Qwen to receive expert feedback in the context of global scientific perspectives,
providing a high-quality starting point for personal engagement: fornit.ru/100042.

Introduction

“Circuitry” refers to a design methodology based on cause-and-effect relationships,
characteristic of diverse implementation types—electrical, software-based, model-
based, and others—where components are linked through causal interactions. Many
scientists consider it unacceptable to suppose that natural biological entities—and even
more so, humans—are constructed on the same principle as a television set, believing
instead that life imbues living beings with something as yet unknown, which accounts
for such sacral phenomena as consciousness. To think that nature creates through
circuitry is deemed vulgar.

The “circuitry” metaphor may be perceived as reductionist, especially in the context of
consciousness and emotions; however, such a label is inappropriate—for the following
reasons: fornit.ru/67331.

In a collection of exotic theories of consciousness (fornit.ru/69716), one can observe
attempts to relocate the essence of the psyche into unfathomably complex quantum
effects or even to assert panpsychism—a fundamental substrate of animation. David
Chalmers was such a philosopher, declaring the essence of consciousness an
unsolvably hard problem. Yet careful examination reveals numerous incorrect
assumptions: fornit.ru/69784.

It has been demonstrated that consciousness can be modeled entirely algorithmically,
yielding a holistic model with adaptive functionality. This was achieved through software
implementation of a prototype individual adaptive system (the Beast project, as well as
the Isida project). There exists a philosophical trap—the “philosophical zombie” problem
posed by D. Chalmers: even if a system exhibits all external attributes characteristic of
an intelligent being, this does not necessarily mean it genuinely possesses subjective
experiences. Such reasoning rests on the assumption that adaptive processes are one
thing, while qualia are something fundamentally different—an assumption that is
categorically false.

Unlike most theories of consciousness that remain at the level of philosophical
speculation, the proposed model has been empirically verified.

In 2025, the academic publisher Rusains released the monograph “Foundations of the
Fundamental Theory of Consciousness” (fornit.ru/68715), which presents the core
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framework of the model based on extensive factual research data. This monograph is
largely tied to natural biological implementation, making it more accessible to
neuroscientists and more evidentially robust, since nature has already implemented the
described principles, thereby verifying the concept.

A working prototype of an individual adaptive system has been created (the Beast
project: fornit.ru/beast), in which individual elements of the evolutionary hierarchy of
development have been optimized and functionally validated up to the most complex
components.

Implementation of individual adaptive system projects became possible by separating
the specifics of natural biological realization from the pure principles of adaptive
regulation. In particular, neurons are not fundamentally necessary components of the
model; by abandoning their emulation, the required computational resources become
feasible even on a modest consumer-grade computer.

The present book largely discards non-essential features of natural biological
implementation, rendering the model more universal and implementation-independent.
Many terms from biology and neuroscience acquire here more precise, rigorous, and
correct definitions.

This raises the comprehension threshold; therefore, the system of interrelated
terminological definitions has been formalized into a glossary, with a link to it
consistently appearing in the top-left corner of each page. Reading the glossary alone
constructs the conceptual framework of the individual adaptive system, facilitating a
deeper understanding of the interrelations among the model’s elements.

Although the new terminological environment creates information overload, traditional
terms are often insufficiently defined and even contradictory. In the domain of adaptive
mechanisms, conventional terminology has become obsolete and impedes accurate
understanding (e.g., confusion among different types of reflexes: fornit.ru/art7). Thus,
adopting the new terminology was an urgent necessity. Mastering it to the point of
fluency constitutes an inevitable difficulty in entering this new conceptual system.

The material in this book is not a description of a particular instance of natural biological
implementation of individual adaptivity and bears no relation to neuroscience beyond
the most general principles—those independent of implementation method. The book
itself is a description of the system of such principles.

This book deliberately omits formulas, graphs, illustrations, and diagrams—not out of
fear of complexity, but in pursuit of maximal semantic clarity.

Formulas are temptingly compact, yet they substitute genuine understanding with the
habit of manipulating symbols. A reader may “swallow” an equation without grasping its
essence and mistakenly feel they have understood it. In reality, they have merely
memorized notations.

Images and diagrams, in turn, create an illusion of clarity. They fix thought within a
single perspective, suppressing its inherent multidimensionality. Consciousness cannot
be confined to arrows and blocks—it lives in the dynamics of significance, the branching
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of contexts, and the constant re-evaluation of connections. Any diagram inevitably
oversimplifies and often distorts, imposing a false static quality on processes that are
inherently recursive and fluid. This applies universally to all forms of popularization.

The primary aim of this book is not to provide a “picture,” but to activate within the
reader the process of meaning-making. Meaning arises not from viewing an image, but
from internal articulation, focused attention to conceptual logic, and the construction of
one’s own living mental model. Only in this way does authentic understanding emerge—
not borrowed, but grown from within.

Therefore, nothing is included that might distract from meaning: neither visual
embellishments nor the false precision of inevitably simplifying formalism. There are
only words—a rigorous, sequential, terminologically precise exposition of how the
individual adaptive system is structured.

However, the book contains numerous supplementary materials accessible via short
links to an aggregator website, where illustrative content may be found.

The monograph “Foundations of the Fundamental Theory of Consciousness” serves as
the evidentiary core of this work, as it is based on a functioning model of evolutionary
adaptive principles, supported by a vast corpus of published empirical research data,
their comparison, and synthesis into a unified model framework. The monograph
references an extensive body of the author’s own publications in scientific journals and
has itself been peer-reviewed by prominent scientists. The concept was refined during
the development of the Beast prototype and is accompanied by numerous
supplementary explanatory and justificatory materials. This has enabled a streamlined
exposition of the implementation-independent individual adaptive system by leveraging
already verified components, rendering the book universally accessible as a textbook.

It should be noted that the egostat is not a narrow algorithm but a holistic architectural

system encompassing all levels of individual adaptivity. Due to its scale and hierarchical
complexity, a traditional “computational experiment” (e.g., accuracy on a test set) would
be inappropriate: it would reflect only a behavioral fragment, ignoring systemic integrity.

Instead, model verification is achieved through a working software prototype (Beast),
whose open-source code (fornit.ru/b_code) constitutes an executable formalization of
the entire architecture. The code allows direct confirmation of the functionality of all
claimed mechanisms—from the significance differentiator to the awareness cycle—and
simultaneously serves as specification, implementation, and verification tool.

Thus, the scientific validity of the model is confirmed not by statistical metrics, but by its
structural completeness, algorithmic implementability, and its capacity to integrate
homeostasis, reflexes, attention, and consciousness into a unified causal framework.

Given the model’'s scale and integrative nature, its primary value lies not in traditional
empirical indicators, but in the clarity of its axiomatic foundation, its coherent structure,
and the logical progression of its adaptive hierarchy. Full comprehension of this
architecture itself serves as proof of the concept.

Terminology for Individual Adaptive Systems
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This is not merely a list of isolated terms, but a system of interrelated definitions.
Crucially, the adaptive functionality of every term is explicitly specified.

On New Terminology. In the history of science, there is a recurring phenomenon: the
progressive blurring of originally proposed terms as increasingly refined ideas—or even
alternative conceptual frameworks—emerge. Established terms remain familiar and
comprehensible to everyone, so despite qualitative, and sometimes even radical, shifts
in underlying ideas, these older terms tend to persist, acquiring new contexts and
meanings within novel theoretical frameworks.

The advantage lies in recognizability; the drawback is the growing ambiguity of the term,
which leads to widespread misunderstandings and errors. This semantic dilution is
particularly characteristic of biology and, especially, psychology.

A theory can define its key terms explicitly from the outset, thereby ensuring precise
understanding. This is precisely what K. Anokhin did in his "hypernetwork theory,"
introducing rigorously defined terms such as "cognitome," "cogi," "ligi," and so on. While
this approach significantly raises the entry barrier to the theory, it substantially lowers
the risk of misinterpretation.

For multi-word terms, single-word equivalents are proposed to replace obscure
abbreviations: the full term is given first, followed by the single-word form in
parentheses.

Vital (from “vital” - life-critical) — a normalized quantitative measure of a life-critical
physiological parameter; a numerical characteristic of a specific type of condition
critically important for sustaining life. Examples include concentrations of oxygen,
carbon dioxide, glucose, and other indicators essential for survival. The value of a Vital
ranges from 0% to 100% of its possible physiological range.

For instance: “Oxygen Vital — 82%” is intuitively clear even to a non-specialist.

Each Vital has threshold values; crossing these thresholds to any significant degree
threatens life and necessitates restoration.

Vitals maintained within norm define a living entity, whereas fatal deviation from norm
characterizes a non-living state. A Vital reflects the degree to which a parameter
deviates from its adaptive norm, which itself depends on context (activity level, age,
health status). The ensemble of Vitals determines the system’s viability: critical decline
in any one may trigger transition to a non-living state.

A drop in oxygen from 95% to 85% may be tolerable, but from 60% to 50%—
catastrophic. It may be useful to introduce a nonlinear scale or color-coded zones
(green, yellow, red). 100% represents the optimal physiological value for a given state
(rest, exertion, sleep, etc.).

Not all Vitals directly regulate the organism’s life-support systems. For example, the
reproductive drive (gonadotropic behavior) ensures species survival rather than
individual survival. Curiosity enhances adaptivity by discovering new opportunities, thus



indirectly supporting life maintenance. Evolution may expand the Vital system if it
confers advantage to the organism or species. Thus, parameters such

as Altruism or Dissatisfaction with the status quo may emerge, functioning identically to
direct life-support Vitals by fulfilling their own adaptive roles within the adaptive system.

Homeostat — the system responsible for maintaining Vitals within norm. Unlike the

term homeostasis, introduced by W. Cannon in 1932 (defined as the self-regulation
enabling an open system to preserve internal constancy), Homeostat denotes the actual
regulatory mechanism—not a vague “capacity”—that keeps life-critical parameters
within context-dependent norms (e.g., varying by activity level or physiological state).

For example, a glucose level of 4 mmol/L may correspond to 100% at rest but only 60%
during intense exertion.

The suffix -stat (from Greek statikos — “holding, stabilizing”) is used in terms
like thermostat or hydrostat.

The term Homeostat was originally introduced by William Ross Ashby in 1948 to
describe a physical device demonstrating principles of self-regulation and adaptation in
cybernetic systems. Ashby called it a “homeostat” because it imitated the ability of living
systems to maintain stability.

Life — the functioning of a Homeostat system. Cessation of this functioning equals
death. Absence of a Homeostat indicates a non-living object.

For a Homeostat to function fully in maintaining Vitals, it requires a minimal set of
behavioral styles suited to restoring specific life parameters: feeding, exploratory,
defensive, and reproductive behaviors. These styles may activate singly or in
combination (e.g., exploratory + feeding).

Thus, Life is defined as that which possesses a system for maintaining parameters of
existential stability through at least the following adaptive behavioral styles: exploratory,
feeding, defensive, aggressive, and replicative.

“Feeding behavior” does not necessarily mean glucose replenishment. For some
entities, the feeding style regulates glucose; for others—kerosene; for others—battery
charge levels.

Plants are also living organisms because they possess a Homeostat, though their
regulation is limited to physiological and biochemical processes. For instance, they
regulate water and mineral uptake, open/close stomata to control gas exchange and
transpiration, and synthesize protective compounds in response to stress. Thus,
context-specific responses exist, and plants fit the proposed definition of life—albeit
representing a fundamentally different adaptive trajectory.

Homeostatic State Differentiator or DiffSigner (from differentiator + significance +
agentive suffix) — a mechanism that determines the magnitude of change in the
organism'’s state-significance following an action, i.e., the effectiveness of the action’s
consequences.



The term “differentiator” here derives from the root

meaning “difference” or “distinction.” State differentiation is the organism’s ability to
discern changes in its internal condition. For example, the organism “notices” nausea
after eating certain food and associates this state with the specific action (consuming
that food).

This mechanism of adaptation and learning through experience is fundamental to
survival and evolution in novel environments. It enables rapid adaptation—avoiding
dangers and seeking beneficial conditions.

It is so essential, efficient, and universal that state-difference values are used both at
the unconditioned-reflex level and at the psychic level for all ego-centric evaluations
(i.e., assessments relative to changes in one’s own state)—except for evaluations
based on arbitrarily chosen goals (e.g., self-sacrifice).

The organism continuously compares changes in its state. After any action (eating,
physical activity, environmental interaction), every change is interpreted as a potential
consequence of that action.

» If the change is positive (e.g., satiety), the organism “understands” the action is
beneficial.

« If negative (e.g., pain or nausea), it “understands” the action is harmful.

This ability to distinguish and classify action outcomes makes the mechanism a
powerful tool for adaptation.

Evolution has optimized the temporal window within which the organism links an action
to its consequences, enabling efficient causal binding.

If a person falls ill hours after a meal, the body may associate the illness with that food.
But if too much time passes (e.g., a day), the link weakens.

The mechanism also helps differentiate deviations from homeostatic baseline. For
example:

« Elevated body temperature may be interpreted as resulting from infection or cold
exposure.

e Hunger may be linked to prolonged food deprivation.

Thus, the organism “differentiates” its current state relative to the norm and seeks
causes for these deviations.

The mechanism enables the organism to distinguish which actions or stimuli caused
state changes—critical for learning and adaptation.

For instance, if a person develops a headache after drinking alcohol, they
may “differentiate” this state as resulting from that specific action.

The organism not only detects changes but also classifies them as positive, negative, or
neutral—guiding decisions about whether to repeat or avoid the action.

Pleasure from sweet food is classified as positive; pain from a burn—as negative.



Sharp changes in organismic state act as actual stimuli, triggering recruitment of the
priority attention channel.

In mid-1978, N. Bechtereva published a paper (co-authored with V. B. Grechkin, Yu. D.
Kropotov, and others) in which the concept of an “error detector” was introduced for the
first time. Due to the “lron Curtain,” this work was never published in English. It was only
in 1991 that Michael Falkenstein and colleagues (Germany) independently rediscovered
this mechanism, naming it “Ne(E)” (Error Negativity). Not until 2021, during the
development of the prototype of the individual adaptive system Beast, was the full
systemic functionality of the mechanism—Ilinking an action to the evaluation of its
consequences—revealed. It became clear that this system functions not only as an
error detector but also as a success detector. For more details, see: fornit.ru/71967.

Significance — a quantitative measure of the adaptive value of any image (parameter,
Vital, action, event, thought, or any image type), reflecting its contribution to
homeostatic regulation.

» Positive significance signals normalization of Vitals, guiding the vector of survival
and adaptation.

» Negative significance ultimately threatens Vital stability and reduces adaptivity.

Positivity indicates the degree of success in homeostatic regulation associated with that
image; negativity indicates the degree of state deterioration.

Just as a school grade from 1 to 5 suffices to reflect performance, Significance requires
no high-precision scale—a range from —10 to +10 is fully adequate. The scale is
nonlinear: small values are most informative for response selection, while values near
the maximum become increasingly compressed, with +10 representing an asymptotic
limit of value growth.

This is an extremely simple yet deeply functional metric that unifies evaluation of
everything—from physiological parameters to abstract images—within a single priority
scale governed by the Egostat.

Significance scale: —10 to +10. This unifies all experience—physiology, emotions,
thoughts, actions—into one evaluative framework.

Image — a functional structure designed to recognize a unique combination of input
states. Each Image has its own uniqueness, expressible as a numeric identifier (ID),
enabling system-wide addressing. In biological organisms, the analog is a synaptic ID.

Images in the Homeostat system come in various types: perceptual images (all sensory
modalities), homeostatic state images (Vitals), action images, mental images
(abstractions), etc.

Significance is itself a type of Image. Its ID specifies which aspect of the Homeostat
system it evaluates.

This eliminates the dualism of “perception—action—value”: all are Images, differing only
in input types and systemic functions. This enables hierarchical and recursive modeling
—Images can embed other Images (e.g., the Apple Image = shape + color + smell +
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taste + Significance). It also makes the system addressable and controllable: via ID, any
Image can be tracked, modified, amplified, or suppressed.

Thus, Significance is not “glued” to an Image but is a separate Image linked via ID. This
allows:

« Dynamic revaluation without altering the Image itself (e.g., water = neutral; water
= +9 when thirsty),

» History tracking (water had Significance +5 yesterday, +9 today),
e Learning,
» Reflex formation based on Image—Significance pairings,

» Avoidance of “hard binding’—Significance can be temporary, contextual, or
conditional.

Image Hierarchy Tree or Dendrarch (from Greek dendron = “tree,” plus -arch suffix
denoting hierarchy, governance, or structure—as in hierarch, patriarch, anarch) — a tree-
like structure in which Images are organized by hierarchical complexity: from simplest
primitives to complex integrative Images, with contexts formed at each level.

Example: Bad - Fear — Night - Shadow — Humanoid figure - Grandmother Image.

Tree structures are natural and efficient for retrieval and hierarchical representation:
earlier nodes function as categories, later nodes as category members. Moreover, with
a fixed number of hierarchy levels (i.e., all branches ultimately have the same node
count), the tree enables clear novelty detection when a branch is incompletely
recognized—offering significant advantages over other hierarchical organization
methods.

Starting from unimodal perceptual primitives, each new level integrates increasingly
complex feature combinations, with terminal nodes unifying all sensory modalities into a
single final Image. The number of such levels can be evolutionarily optimized—six may
suffice. More levels allow more intermediate categories but slower image complexity
growth, creating transitional states.

This applies not only to perceptual Images but also, for example, to Historical Memory
structure and other hierarchical systems.

Behavioral Style or Homeocontext — a basic behavioral mode (feeding, reproductive,
exploratory, defensive, etc.) that constrains possible reactions and within which new,
ontogenetically acquired responses develop to achieve the homeostatic goals of that
style. Basic styles are activated by an innate mechanism that optimally selects a group
of styles based on current Vital states. Thus, basic behavioral styles serve as primary
contexts determining reactions (i.e., base contexts).

Emotions — abstract reflections of behavioral styles. Emotions are Images representing
combinations of active basic behavioral styles, establishing a motivational context for
homeostatic goals and thereby forming the broadest objective of awareness: to



generate a novel reaction alternative to habitual responses under current conditions,
incorporating the novelty component.

Many theoretical models attribute to emotions properties beyond basic contexts—
endowing them with complex “human” qualities. However, careful comparison of
behavioral data, starting from behavioral styles, shows that emotions are simply Images
corresponding to active behavioral style combinations—nothing more. More complex
regulation occurs within their context.

Individual Adaptive System or Egostat — a homeostatic regulatory system
maintaining a set of life-critical parameters within norm to prevent death. This necessity
arises from natural selection: organisms with Homeostat flaws are eliminated from
competition. Such flaws may include fatal actions.

Here, “Ego” does not denote the philosophical “Self,” but the functional center of
survival priorities—ego-centricity.

The imperative to maintain Vitals in norm leads to the concept of ego-centric
Significance: everything relevant to the individual's adaptive functionality is evaluated
through this lens. This is the core of motivation, value, attention, behavior—and even
CONSCiousness.

The term Egostat explicitly reflects the ego-centric nature of the system: everything
important to “me” is determined by it. This emphasizes that value (Significance)
originates in survival—not in an abstract “soul” or “reason.” It is a Homeostat that
generates ego-centric Significance for all that supports survival.

Novelty — a characteristic of an Image reflecting the degree to which it has not yet
participated in the Egostat’s current psychic-level adaptive regulation. At the reflex level,
there is no Novelty, because all reflexes are triggered only within specific contextual
conditions and do not require identification of new stimuli within known combinations
(including ancient reflexes to loud, bright, or foul stimuli that may shift behavioral style).

Detection of significant Novelty is necessary to attract attention, as such Novelty
renders conditions uncertain for existing reflex execution and may signal danger (most
often) or opportunity.

Negative Significance detection is more critical for survival than positive, reflected in the
brain’s disproportionately larger neural substrates for negative valuation versus reward
centers. A habitual reflex in novel conditions may yield unexpected consequences.
Hence, a vast portion of higher animal brains is dedicated to processing significant
Novelty. Negative Significance is detected with higher priority—an evolutionary
imperative: avoiding death is more urgent than gaining benefit.

Novelty lacking sufficient Significance, or with undetermined Significance, does not
attract attention (it is simply unnoticed)—just as Significance with zero Novelty (i.e.,
well-learned conditions requiring no reinterpretation) goes unattended. This aligns with
the formula for attracting conscious attention:

Image Actuality = Novelty x Significance



Note: Novelty # Unexpectedness. Unexpectedness can be reflexive (flash - blink),
whereas Novelty applies only to what requires conscious reinterpretation.

Novelty is a “blank spot” on the adaptive world map—a signal that the model must be
updated.

Actual Stimulus or Orientant (from “orienting” + Latin -ans, -antis = “acting, exhibiting
a trait”) — the current Image (sensory or mental) in the focus of the priority attention
channel at a given moment, i.e., the Image with the highest Novelty x Significance
product. The priority attention channel for interpreting novelty is singular: at any
moment, it can process only one Image—the most actual among all active ones.

The Orientant triggers the orienting reflex—an innate program for reorienting attention
and sensory resources toward a source of uncertainty or threat.

Images monitored for priority attention include both perceptual and mental Images from
the interpretation process. Thus, the priority attention channel can switch from external
to a more actual mental Image. Moreover, when deeply engaged in important
interpretation, the channel raises its switching threshold to prevent distraction—but
maintains a “sentinel mode” that still allows interruption by a highly actual new Image.

Priority Attention Channel or Aten (from attention) — the link between awareness
processes and sensory perception or mental activity. Awareness mechanisms have
evolved into a vast hierarchical system for increasingly deep and efficient processing of
the actual stimulus.

According to A. Ivanitsky’s model, sustained stimuli in hippocampal feedback loops
connect to the frontal lobes, with the orienting reflex selecting the most actual Image
from all candidates. However, the frontal cortex also contains multiple reverberating
loops—only one serves as the main awareness iteration, while others are interrupted or
completed interpretation cycles (the unconscious). Within one such loop, ongoing
processing may reveal extreme Significance—even if the stimulus was already in the
priority channel—making this mental actuality itself an Orientant that captures attention.
This is known as insight or illumination: a previously unconscious cycle becomes the
main one and enters awareness.

Reflex — an unconscious program of response (external or mental) within specific
contextual conditions. This aligns with I. Sechenov’s definition: “A standard responsive
reaction of the organism to external influence, mediated by the nervous system,” but
clarifies the role of context and emphasizes that reflexes are not part of awareness,
though the mechanisms of awareness themselves are innate reflexes.

Sechenov wrote: “All acts of conscious and unconscious life, by their mode of origin, are
reflexes.” However, some adaptive mechanisms respond not only to external (or internal
sensory) inputs but are activated by a specific structure of informedness (B.

Baars fornit.ru/70033, G. Tononi fornit.ru/70040, D. Dubrovsky fornit.ru/70862)—a
context that guides the direction of awareness, just as external context guides reflex
selection. Such mechanisms are not reflexes but serve to form new reflexes for novel
contextual components.
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A reflex is triggered by a unique combination of perceptual features (recognized by a
context Image). It may be:

« Innate (genetically predetermined),
« Asynonym of an existing reflex (triggered by a new contextual component), or
» Arbitrarily formed during awareness.

All Sechenov-style acts (stimulus—response in context) are reflexes—but only after they
are formed. The formation process itself is not a reflex but a meta-process. In innate
reflexes, this is genetic predisposition realized during ontogenetic maturation. In novel
ontogenetic reflexes, it involves forming new connections (e.g., with perceptual
primitives, repeated stimuli, or cerebellar circuits) or constructing responses via
awareness processes.

Innate Reflex or Genoreflex — genetically predetermined connections that become
functional after structural maturation during a specific developmental window (critical
period for functional specialization). This term replaces the outdated “unconditioned

reflex,” since all reflexes operate within specific conditions.

A Genoreflex may represent a complex action sequence achieving a homeostatic goal
(instinct). Such chains are triggered depending on contextual specifics, so instinctive
behavior consists of context-branching action chains. The term “instinct” is thus
redundant and ambiguous—it doesn’t matter whether a chain contains 1 or 100 motor
acts; all chains are always triggered by unique contextual combinations. Therefore, the
term Genoreflex suffices. Behavior “branches” not because it’s “instinct,” but because
each subsequent act is itself a Genoreflex triggered by a new perceptual feature
combination.

Synonym Reflex or CloneReflex — a clone of an existing reflex that begins responding
to a new contextual component, thereby expanding reactivity to new trigger stimuli. This
replaces the outdated “conditioned reflex,” since the word “conditioned” is superfluous:
all reflexes operate within specific contextual conditions.

A CloneReflex copies another reflex’s response but has its own structure (not just new
connections), enabling extinction (to prevent random associations with transient stimuli;
unused links weaken, keeping responses aligned with current relevance).

CloneReflexes require no reinforcement during formation—only a few repetitions of the
new stimulus slightly preceding the old one (though intervals can be long, e.g., 24
hours; the link strengthens with repetition until fully established). This may seem
counterintuitive: in I.P. Pavlov’s classic textbook experiment, the conditioned reflex
formed only when the bell was followed by food. In reality, without food, no reflexive
response occurs to the second stimulus, so there’s nothing to clone onto the new one.
Consider another example: a conditioned reflex forms if touching a water bowl delivers
an electric shock. The dog exhibits an unconditioned withdrawal reflex to the shock;
after several pairings, the bowl image alone triggers withdrawal. This is called “negative
reinforcement,” though withdrawal is simply a reflexive response to shock.



Reinforcement (food, shock) is not the cause of linkage but merely a means to elicit a
reflexive response that can then be cloned.

A CloneReflex forms when a new (neutral) stimulus repeatedly precedes an old stimulus
that already evokes a reflexive response. The brain copies (clones) the response
structure from the old to the new stimulus—not because

it's “rewarding” or “punishing,” but because the new stimulus becomes a predictor of the
old, and the response is shifted forward in time to enhance adaptivity.

Cerebellar Reflex or OptReflex (from “optimization” + “reflex”) — forms to support the
fine-tuning of a newly developing ontogenetic reflex, optimizing force, coordination, and
integration with concurrent actions. Without such reflexes, forming a new reflex would
require numerous supplementary reflexes, greatly prolonging optimization (as seen in
cerebellar pathologies). The cerebellum receives information about the reaction’s goal
and forms reflexes ensuring its efficient achievement during new reflex execution.

These are second-order reflexes that “tune” primary reflexes to current conditions,
ensuring goals are met efficiently, without excess energy expenditure or conflict with
other actions.

Automatism or NoReflex (from Greek nous = “mind, intellect”) — a reflex formed by the
priority attention system during awareness for a specific combination of conditions
(organism state, sensory input, and actual trigger stimulus). A new automatism may
reuse an existing response program or modify part of its sequence to achieve the goal
under new conditions. The original action chain may be an innate reaction.

During awareness of an actual stimulus, the reaction chain can be paused at any link to
either:

» Continue with a different chain to achieve the goal in new conditions,
» Optimize the link via cerebellar reflexes through targeted practice, or
» Construct an entirely new action chain from elementary action Images.

Example: musical instrument skill—initially each movement is consciously controlled;
later, a NoReflex forms, enabling “automatic” playing while preserving expressiveness
aligned with emotion and audience.

Orienting Reflex — an innate mechanism selecting the most actual stimulus from all
active perceptual (and mental) Images. It ensures:

1. Retention of the actual stimulus in a hippocampal feedback loop, and

2. Connection to the frontal lobes for awareness via the priority attention channel,
updating the global informedness picture.

If a mental Image is most actual, it does not create a new hippocampal reverberation
but instead organizes the main interpretation cycle in the frontal cortex, relegating
others to the background (the insight phenomenon). Thus, the original perceptual
stimulus remains held in the hippocampus (preserving working memory), while



awareness may shift through several more actual mental Images, each updating the
informedness picture—which serves as context for the next interpretation step.

|.P. Pavlov described an animal’s reaction to a novel, sudden stimulus as the “What is
it?” reflex or Orienting Reflex.

Global Informedness Picture or Infocart / Infocontext — a working memory structure
of the current interpretation state, containing slots for preserving current information
elements.

Informedness activity creates the context for selecting the next interpretation step,
which in turn updates informedness for the subsequent step.

Slot composition is evolutionarily optimized and may differ not only across species but
also among individuals, forming the potential for varied interpretation capabilities.

Preceding theories: B. Baars, G. Tononi, D. Dubrovsky.

Information or Infoabstract — Images of any type linked to their ego-centric
Significance within the current awareness process.

Here, “information” does not mean:
» bits (cybernetics),
» entropy/order (physics),
» legal/media “data,” or
« amystical universal essence.

Instead, it refers to Images linked to ego-centric Significance, informing about some
aspect of current awareness.

Data alone are always conditional knowledge (personal informedness) and thus
accessible only to those who understand the conditional symbols of informedness. A cat
seeing a book gains no information—it has no subjective Significance. All elements
(significant Images) of the global info-picture constitute holistic situational
understanding.

For an Image’s Significance to inform the subject, it must be brought into conscious
attention. Outside the single actual-stimulus processing channel, there is no
informedness—equivalent to awareness, since informedness is possible only through
stimulus awareness.

The Significances of individual Images contributing to the global info-picture serve as
elementary components of informedness (quanta of consciousness). Together, they
create the conscious context of the current situation and interpretation stage—i.e., the
subjective experience that evolves with each interpretation step.

Interpretation Cycle or Iteron (iteration of awareness) — a sequence of steps in which
information is processed and interpreted. These are the actual-stimulus processing
mechanisms of the awareness system, involving information retention in memory and
analysis for decision-making.



Awareness Function Dispatcher or Dispatcheron — an innate system managing
awareness cycles, using global informedness as context to select the direction of the
next interpretation step.

Informational Functions or Infofunctions — innate structures specialized in retrieving
information in response to mental queries from the Awareness Function Dispatcher.
These may include mechanisms for:

» retrieving data from Historical Memory,
» comparison and generalization,
» selection by Significance criteria, etc.

Each interpretation step invokes an Infofunction, whose output updates the Infocontext
for the next step.

Abstraction — a structure representing a unique mental Image (by ID), linked to
Significance within a specific context. It is a quantum of consciousness. Abstractions are
universal: the same abstraction (e.g., One or Good) evokes identical understanding
across all minds.

Unlike rigidly recognized Images, abstractions permit arbitrary operations.

Goal — an Abstraction representing a desired action outcome, i.e., an Image with
assigned Significance for the result of actions to be achieved.

Consciousness — activity of the voluntary attention channel, comprising interpretation
cycles: the main (experienced, updating the “movie frame”) and background cycles
(unconscious).

Interpretation — the main iteration of the awareness cycle: the process of resolving the
alternativity to habitual responses under novel conditions, thereby updating the
Infocontext.

Thinking — a deep, sequential series of interpretation steps (iterations) refining
informedness to solve a goal-directed problem or engage in passive fantasy. If no
solution is found at evolutionarily earlier interpretation levels, the process deepens to a
more flexible level, accompanied by specific mental experiences of problem-solving
stages.

Unconscious — the ensemble of active but non-main processing cycles in the frontal
cortex. Not “repressed,” but “lacking access to Aten.” The source of insights.

Awareness — the strength, clarity, and intensity of current informedness experience.
Not “attentiveness,” but a measure of the depth and efficiency of the awareness
process.

Voluntariness — anything that is alternative to habitual (reflexive) responses under
given conditions. The foundation of psyche as a “system of voluntary-level adaptivity.”

Meaning — the conscious evaluation of an Image’s Significance, enabling definite
orientation toward it (avoidance or pursuit).



Understanding Model or Semantory — the system of an Image’s Significances across
all evaluated contexts, linked to memory of specific rules stored as experiential records
in Historical Memory. Enables instant Image interpretation upon activation. Infofunctions
can compare and generalize Semantory data to evaluate properties and meaning of
attentional objects.

Historical Memory — the combined semantic and episodic memory, forming
sequential “frames” of interpretation moments for later retrieval by Infofunctions.

Dominanta of an Unsolved Problem or Gestalt — memory of a problem state that
could not be resolved during an awareness cycle and, due to its Significance, is
deferred for future resolution. During subsequent awareness cycles, the Dominanta’s
stored information is compared with current data, potentially enabling analogical
solution accompanied by insight. In psychology, this phenomenon is described as a
Gestalt.

Basic Attributes of Living Beings

All living beings share the same fundamental principles of adaptive organization. The
most essential of these are the characteristics that maintain the organism in a

recognizably alive, integrated state—Vitals. It is not the loss of limbs or certain organs
that renders an organism dead, but rather the fatal deviation of Vitals from their norm.

Vital Parameters (Vitals)

Life is not anatomy—it is the functioning of a system that maintains Vital parameters
within an adaptive norm. Death occurs not from the loss of body parts, but from a
catastrophic failure in the regulation of these parameters.

A Vital is a normalized quantitative measure of a life-critical physiological variable—a
numerical characteristic of a specific type of condition critically important for sustaining
life. Examples include concentrations of oxygen, carbon dioxide, glucose, and other
indicators essential for survival. The state of a Vital is expressed on a scale from 0% to
100% of its possible physiological range.

A person loses an arm or leg in an accident. This is a severe trauma, yet they remain
alive, conscious, capable of adaptation, and able to lead a full life.

The same person eats peanuts to which they are allergic. Anaphylactic shock develops:
blood pressure (the “Blood Pressure Norm” Vital) plummets, airways constrict

(the “Blood Oxygen Saturation” Vital), and heart rhythm is disrupted (the “Heart Rate
Norm” Vital). Despite complete anatomical integrity, the system collapses—it cannot
compensate for the rapid deviation of Vitals beyond the viable norm. Without urgent
medical intervention (external support to restore Vitals), death ensues.

A lizard, escaping a predator, voluntarily sheds its tail. The tail continues twitching,
distracting the enemy, while the lizard flees. It has lost a significant body part but
remains alive and active.

The same lizard is caught in an unexpected frost. Its body cannot warm itself: body
temperature (a key Vital for a cold-blooded animal) drops below a critical threshold.



Metabolic processes halt, the heart stops. Life ends. Yet some animals in this state can
be revived simply by warming them back to the functional norm of their Vitals.

A powerful hurricane breaks most branches and foliage off a tree. The tree appears
maimed, but its trunk and root system remain alive. It gradually regrows leaves and
continues living.

The same tree stands intact, but prolonged drought causes cellular water levels
(the “Cellular Hydration” Vital) to fall and turgor pressure to collapse. Photosynthesis
and nutrient transport cease. The tree dries out and dies.

These examples clearly demonstrate that “alive” is not a sum of organs, but a
functioning regulatory system for Vital parameters (the Egostat). As long as this system
operates and keeps Vitals within norm, the organism is alive—even if severely
damaged. The moment regulatory control fails and Vitals exit the viable range, death
occurs—even if the body appears perfectly intact.

What Is Life?

Biology lacks a rigorous definition of “life.” However, a precise definition emerges
directly from the foundational concept of the Homeostat—a system that actively
maintains internal stability. The essence of life lies not merely in the presence of
biological processes, but in the active functioning of a specialized regulatory system.
Life depends directly on maintaining the Homeostat’s Vitals within norm. The Homeostat
is not an abstract “capacity” (as in the classical notion of homeostasis), but a concrete
system of mechanisms that dynamically regulates parameters depending on context
(rest, exertion, etc.).

Cessation of the Homeostat's function is directly associated with death. Absence of
such a system indicates a non-living object.

For full functionality, the Homeostat requires adaptive behavioral styles (exploratory,
feeding, defensive, replicative), which are activated to restore disrupted Vitals.

Definition of Life:

Life is the functioning of a Homeostat system—that is, the active operation of a
mechanism that maintains life-critical parameters (Vitals) within an adaptive norm
through basic behavioral styles (exploratory, feeding, defensive, aggressive, replicative).
Cessation of this functioning equals death. Absence of a Homeostat indicates a non-
living object.

This definition is deliberately inclusive of plants. Although their behavior is limited, they
possess their own Homeostat system, regulating water uptake, gas exchange, etc.,
enabling environmental adaptation.

Thus, life is defined not by chemical composition or reproduction, but by a dynamic
process of self-regulation aimed at preserving internal stability critical for existence.

This definition of Life serves as the foundational postulate upon which the entire
conceptual architecture of the individual adaptive system is built. Life is the functioning



of a Homeostat. This definition is primary and exhaustive within this framework. Death is
the cessation of this functioning. Non-life is the absence of such a system.

This is an operational definition, enabling both theoretical modeling and experimental
implementation.

A Single Cell Is a Living Organism

From the perspective of the Egostat concept, a single cell is a fully autonomous living
being, possessing all necessary and sufficient attributes that define life.

The cell actively maintains numerous internal parameters within strict boundaries.
Deviation of any parameter beyond its norm leads to cell death—that is, to
the “death” of its Egostat. Key Vitals include:

« lon concentrations (Na*, K*, Ca?*, CI): maintained by ion pumps (e.g., Na*/K*-
ATPase). Disruption causes cellular swelling or shrinkage and death.

» Intracellular pH: acid-base balance is critical for enzyme function. The cell uses
buffer systems and proton transporters.

» Glucose and ATP concentration (energy balance): the cell regulates glucose
uptake and glycolysis/oxidative phosphorylation intensity to maintain ATP—
the “energy currency.”

« Osmotic pressure and volume: regulated via water channels (aquaporins) and
ion pumps. Disruption leads to lysis (bursting) or crenation (shriveling).

« Temperature (in endotherms): though not directly regulated by the cell, it
possesses heat-shock mechanisms (synthesis of special proteins) for protection
against deviations.

» Oxygen and carbon dioxide concentration: regulated via respiration and diffusion.

These parameters are not passive characteristics but dynamically regulated Vitals. The
cell continuously expends energy (ATP) to keep them in norm—this is the work of its
Egostat.

The cell is not passive. When Vitals are disrupted, it activates specific “behavioral
styles”—adaptive action programs to restore them. These are full analogs of the
Homeocontexts seen in higher organisms:

» Exploratory style (Chemotaxis): the cell senses a chemical gradient (e.g.,
glucose or oxygen) and actively moves toward it to restore its energy Vital—this
is resource seeking.

» Feeding style (Endocytosis, phagocytosis): the cell detects a particle (e.g., a
bacterium or molecule) and engulfs it to obtain nutrients—this is active “eating.”

» Defensive style (Immune response, apoptosis): upon detecting a virus or
irreparable DNA damage, the cell may:

» Activate interferon synthesis (antiviral defense),



» Initiate programmed cell death (apoptosis) to avoid becoming a threat to
the organism (in multicellular cases) or to prevent chaotic disintegration (in
unicellular cases). This is system integrity protection—even at the cost of
its own life.

e Aggressive style (Cytotoxicity): immune cells (e.g., NK cells) actively destroy
foreign or cancerous cells, restoring the system'’s “Safety Vital.”

» Replicative style (Mitosis/Meiosis): under favorable conditions (sufficient
resources, no stress), the cell enters division mode to reproduce itself and
ensure “life” continues genetically.

The cell is also capable of “learning” and adapting based on experience:

» Receptor adaptation: prolonged exposure to a signal (e.g., a hormone) leads the
cell to reduce surface receptor count, lowering sensitivity—a simplest form of
habituation.

» Epigenetic memory: the cell can “remember” past stress (e.g., starvation or heat)
via chemical DNA marks, altering gene expression to become more resilient to
similar future stress. This is long-term adaptive model formation.

Thus, a cell is not merely a “building block” of life, but an autonomous, self-sufficient
individual adaptive system. It:

e Possesses a set of Vitals, deviation from whose norm means its death,

« Has an arsenal of behavioral styles (Homeocontexts) activated to restore
disrupted Vitals,

» |s capable of elementary learning and adaptation based on past experience.

Therefore, by the strict definition provided in the Egostat concept, a single cell is a living
being. Its Egostat functions exactly like that of a complex multicellular organism—uwith
the only difference being the far lower scale and complexity of its world models. But the
essence—ego-centric regulation of life parameters—is absolutely identical.

The Individual Adaptive System (Egostat)

For a plant, as for an animal, life is defined by the functioning of the Egostat—not by
appearance or anatomical completeness. A fatal failure in Vital maintenance (water,
minerals, energy) is death.

The Egostat is “a homeostatic regulatory system possessing a set of life-critical
parameters that it maintains in a normal state to prevent death.” Thus, “Egostat” is not a
separate entity, but simply another name or more detailed description of the Homeostat
system—whose functioning is Life. All other components of the adaptive system are
parts or mechanisms of the Homeostat/Egostat:

» Vitals are what the system maintains.

» Behavioral styles (Homeocontexts) are the tools the system uses to restore
Vitals.



» The differentiation mechanism (DiffSigner) is the system’s learning mechanism,
enabling it to adapt its responses for more effective homeostasis.

» Significance, Novelty, Orientant, Aten, Reflexes—all are elements describing how
the system processes information, makes decisions, and forms responses to
achieve its ultimate goal: Vital maintenance.

» Consciousness and thinking are represented in this system as high-level,
evolutionarily developed mechanisms serving the ultimate ego-centric goal:
adaptive regulation in complex and novel conditions.

Simple Egostats

When a cell becomes part of a multicellular organism, it does not cease to be a living
being from the Egostat perspective—but its adaptive functionality becomes
subordinated to a hierarchy. Its own Egostat continues to function, but its primary task is
now not only to maintain its own Vitals but also to ensure the stability of the higher-level
system—the whole organism. This is not cancellation, but evolutionary complication of
the adaptive hierarchy.

Even within an organism, each cell maintains its internal Vitals: pH, ion balance, ATP
level, osmotic pressure, temperature (within the organism’s overall temperature), and
DNA integrity.

The cell employs its behavioral styles:
» Feeding: absorbs glucose, oxygen, amino acids from intercellular space.

« Defensive: initiates apoptosis upon DNA damage or viral infection to avoid
becoming a threat to the organism.

» Replicative: divides when receiving appropriate signals from the organism
(hormones, growth factors).

» Exploratory: neurons grow axons toward targets; immune cells migrate to
inflammation sites.

The cell possesses a DiffSigner: it adapts to stress (e.g., hypoxia) by altering gene
expression.

Conclusion: at this level, the cell is a fully autonomous living being, as its Egostat
actively functions.

The Cell as an Element of a Super-Egostat (the Organism)

However, within a multicellular organism, the cell loses some of its “freedom.” Its
behavior is regulated by signals from the higher-level system—the organism:

» Subordination to external signals: the cell responds to hormones,
neurotransmitters, cytokines—commands from the “central control” (CNS,
endocrine system)—telling it to “divide,” “stop dividing,” “produce
enzyme,” or “die.”

» Sacrifice of its own Vitals for the organism’s Vitals:



 Example 1 (Apoptosis): a cell with damaged DNA voluntarily initiates self-
destruction, even though its own Vitals are still normal. It sacrifices itself to
prevent cancer—a threat to the organism’s Vitals (integrity, homeostasis).

« Example 2 (Immune response): a cytotoxic T-cell destroys an infected cell,
even though the latter is still alive and functional. This is one cell’'s
aggressive behavior against another—for the sake of the
organism’s “Immune Safety” Vital.

« Example 3 (Blood cells): erythrocytes live 120 days without a nucleus and
then disintegrate. They have fully “surrendered” their individuality to serve
a function—oxygen transport.

Specialization: most cells lose the ability to self-replicate or perform all functions.
A neuron cannot become a muscle cell. Their Egostat is “tuned” to perform a
narrow role in the interest of the whole.

Conclusion: the cell becomes a “vassal” in the Egostat hierarchy. Its own Egostat
continues to function, but its top priority is now maintaining the Vitals of the higher-level
system (the organism), even at the cost of its own life.

Hierarchy of Egostats: The Key Principle

This is not an exception but a fundamental principle of complex adaptive systems: each
hierarchical level is a full-fledged Egostat, but its adaptive function is directed toward
maintaining the Vitals of the higher-level system.

Level 1: Molecular machines (e.g., Na*/K* pump)—maintain cellular Vitals.
Level 2: Cell—maintains its own Vitals and those of its tissue/organ.

Level 3: Organ (e.g., liver)—maintains organism-level Vitals (blood glucose,
detoxification).

Level 4: Organism—maintains its own Vitals (temperature, pressure, safety) and,
in social species, the Vitals of the group (“We”).

Level 5: Collective (in humans)—society, culture, and state become “super-
Egostats,” maintaining Vitals critical for individual survival (safety, resources,
knowledge).

Symbiosis as Egostat Evolution

When a cell joins an organism, it is not a loss of life but a transition to a new, more
complex level of adaptivity. Its Egostat:

Persists—it remains a living being,
Integrates—its functions are coordinated with other cells,
Subordinates—its behavior is directed toward serving the higher system,

Optimizes—specialization increases the survival efficiency of the entire system.



Thus, symbiosis is not the cancellation of individuality, but its transformation within a
hierarchical Egostat structure. The cell does not die as a living being—it “becomes part
of something greater,” where its adaptive function acquires new, more complex
meaning. This is the essence of adaptive system evolution—from a unicellular Egostat
to a superorganism.

Homeostatic State Differentiator (DiffSigner)

To regulate the organism, it is necessary to continuously monitor its current Vital state in
order to:

1. timely activate programs to restore norm, and
2. evaluate the effectiveness of responses—their consequences.

In the first case, the system simply optimizes its response to Vital deviations to select
the most appropriate behavioral styles (Homeocontexts), which serve as contextual
frameworks for choosing reaction types. This mechanism is evolutionarily optimized. For
instance, in states of thirst or, especially, oxygen deprivation, activating reproductive
behavior would be maladaptive.

The second case characterizes highly developed adaptive systems that select novel
responses in new conditions—requiring post-action evaluation of whether the
homeostatic goal was achieved or whether the action worsened the state. This is a
complex mechanism requiring optimization of the waiting period for state change. If a
person falls ill hours after a meal, the body may link the illness to that food. But if too
much time passes (e.g., a day), the link weakens. If a person gets a headache after
drinking alcohol, they can confidently attribute it to that specific action.

By distinguishing the positivity or negativity of behavioral consequences—and their
intensity—it becomes possible to store behavioral rules for future use.

Evolutionarily optimized priority hierarchy is the task of the innate, baseline level of
Egostat regulation. The system continuously monitors Vitals via sensory channels
(internal receptors—interoceptors). When a parameter deviates from norm, the
corresponding Homeocontext—an evolutionarily fixed behavioral program for restoring
that specific Vital—is activated.

The DiffSigner operates within an innate priority hierarchy. Disruption of the “Blood
Oxygen Saturation” Vital (hypoxia) activates defensive/aggressive Homeocontexts
(panic, fight for air) and suppresses all others, including replicative (sexual behavior) or
even feeding. This is not a choice but a rigid, evolutionarily refined scheme: without
oxygen, death occurs within minutes, not days as in starvation.

The term “Homeocontext” itself emphasizes that behavioral choice depends on context
—the current state of all Vitals. For example, hunger (disrupted “Glucose Level” Vital) in
a safe environment activates exploratory/feeding Homeocontexts. The same hunger in
the presence of a predator activates a defensive Homeocontext—food seeking is
postponed until the threat is eliminated.

At this level, innate mechanisms predominate.



Learning through state differentiation provides consequence evaluation and adaptive
model formation.

After any action (innate or novel), the DiffSigner analyzes changes in Vital states. If the
action restores norm (e.g., eaten food raises glucose levels, quenching hunger), it is
marked as positive and reinforced. If the action worsens the state (e.g., eaten food
causes abdominal pain—disruption of the “Gl Tract Integrity” Vital), it is marked as
negative and suppressed.

The key function of this level of the DiffSigner is to produce a composite value
representing the magnitude of state change, expressed in units most convenient for use
by any component of the individual adaptive system. The most effective approach is a
nonlinear approximation: small state changes yield high sensitivity, but as deviation
increases, the response scale becomes less sensitive, asymptotically approaching a
maximum limit.

Before a trial action, the organism’s current state is stored; after the action, state
changes are monitored. This creates an explicit cause-effect sequence:
reaction —» consequences, which can be stored in memory as a behavioral rule.

But the DiffSigner evaluates not only internal states. If behavior elicits a positive or
negative response (e.g., another animal’s reaction or even an inanimate object’s
behavior), this immediately triggers a corresponding affective response, interpreted as
the consequence of the action. In this case, two rules form:

1. Reaction - consequence, and
2. Reaction — external object’s response — significance of that response.

This enables future selection of actions to elicit desired responses from external objects
and assigns semantic properties to those objects based on their behavior in specific
contexts (semantic memory). Such external responses can also serve as behavioral
examples, allowing the organism to mirror (imitate) the behavior of others—even
inanimate objects—for its own benefit in unfamiliar situations.

By observing another entity (living or even inanimate—e.g., a stone rolling down a hill)
perform an action and obtain a result, an individual can copy that action in a similar
situation, expecting a similar outcome. This is a powerful mechanism of learning without
direct experience. Others’ behavior becomes a data source for learning.

Evaluation of external reactions (semantic memory and mirroring) represents a
gualitative leap in adaptation—using the external world as a source of feedback.

Thus, although the DiffSigner at the second level of response is linked to conscious
processes, it remains a purely mechanical, innate mechanism whose primary task is to
provide, on demand, the organism’s current state on an exponential scale of values.

Optimization of the waiting period for consequences occurs at the level of consequence
interpretation, through accumulated experience. For example, liver cancer after 20
years of alcohol abuse falls outside the temporal window for causal linkage, but
information comparison can still lead to that conclusion.



The DiffSigner is not a subjective “experience” but an objective, innate, mechanical
measuring instrument. Its task is to quantitatively assess changes in Vital states after an
action. High sensitivity to minor deviations is critical for early threat detection. For
instance, a barely noticeable drop in blood sugar or slight fever must trigger a strong
alarm signal to activate corrective mechanisms before the state becomes critical.

Reduced sensitivity during large deviations—when the composite Vital value has
already fallen far below norm (e.g., severe pain, shock)—prevents

system “overload” from excessive signals and allows resources to focus on survival.
There is a maximum “weight” for negative or positive effects. This is logical: death or
orgasm represent peak significance, and “more deadly than death” is impossible.

The DiffSigner outputs a normalized, exponentially compressed assessment of the
organism'’s state change. This is a “universal language” understood by all Egostat levels
—from cellular to cognitive—to which they are all tuned.

The DiffSigner is a universal innate mechanism for evaluating consequences, operating
via strict algorithms with a nonlinear sensitivity scale. It establishes causal links both
within the organism and in the external world, forming behavioral rules and semantic
memory. It is upon this foundation that the entire edifice of complex behavior, learning,
and ultimately consciousness is built. This is a clear example of the “circuitry of life.”

Evolutionary Optimization

The evolutionary development of the individual adaptive system is optimized for each
species, ensuring survival within the specific conditions of its habitat. The simplest
organisms rely solely on reflexes and can adapt to new conditions only through
mutations and hereditary changes. Moreover, the organismic regions upon which
subsequent adaptive levels are built are protected from mutations, because altering
their internal structure would be fatal to all higher-level adaptations built upon them. This
creates evolutionary dead ends: once an organism passes a certain stage of adaptive
refinement, it loses the ability to alter earlier stages. This is why a dragonfly—or even a
monkey—can never evolve into a human.

Natural selection is the process of tuning the Egostat architecture to specific
conditions. For each species, the following are formed:

e Aset of critical Vitals—which parameters are life-critical (e.g., water for camels;
pressure and temperature for deep-sea fish),

» Aset of innate Homeocontexts—reflexive and instinctive behavioral programs
optimal for survival in that environment,

« The complexity level of the DiffSigner—the capacity for learning and adaptation
within a lifetime.

In simple organisms (e.g., bacteria, protozoa, jellyfish), the Egostat is built almost
exclusively on hardwired reactions. Their DiffSigner is primitive or absent—they do not
learn within their lifetime. Their adaptation to new conditions is possible only through
phylogenesis—mutations, selection, inheritance.



Conservation of Baseline Levels: “You Can’t Rebuild the Foundation”

“Organismic regions upon which subsequent adaptive levels are built are protected from
mutations...”

This is a key point. According to the adaptive hierarchy concept, each new level is built
upon the previous one. This is not merely a metaphor—it is a principle of structural and
functional dependency.

Example: in multicellular organisms, the cellular Egostat (ion balance, pH, ATP
maintenance) evolves first. Then comes the tissue level (cell coordination), followed by
the systemic level (nervous, endocrine regulation), then the behavioral level (instincts,
learning), and finally the cognitive level (thinking, consciousness).

If a DNA mutation disrupts a baseline mechanism (e.g., Na*/K* pump function in cells),
the entire “house” collapses—the organism dies at the embryonic stage. Therefore,
genes encoding fundamental Egostat components (e.g., ion channels, core metabolic
enzymes, neurotransmitter structures) are extremely conservative. They change very
little during evolution, even between vastly different species.

Evolutionary changes occur primarily at the “periphery” of the system—sensory
receptors, behavioral programs, and higher brain structures.

Evolutionary Dead Ends: Why a Dragonfly Will Never Become Human
“A dragonfly or even a monkey will never become human.”
This is a direct consequence of hierarchical dependency.

A dragonfly is an insect with a radically different Egostat architecture. Its nervous
system is ganglion-based; it lacks any homolog of the cerebral cortex; its DiffSigner
operates on entirely different principles. Its “foundation” (body plan, nervous system,
metabolism) is incompatible with the architecture required for human-level
CONScCiousness.

A monkey is closer to humans, but still has insurmountable constraints. Its brain has a
different minicolumn balance, lobe proportions, neuronal metabolic support, and innate
social Homeocontexts. Human evolution from a common ancestor with monkeys took
millions of years and required sequential restructuring of every Egostat level—from
genes regulating brain development to social instincts.

Attempting to “reprogram” a dragonfly or chimpanzee into a human is not an upgrade—
it is trying to build a skyscraper on a shed’s foundation. The architecture cannot support
it. Evolution cannot “roll back” baseline levels and rebuild them from scratch—this would
be fatal to the existing organism.

The system of principles of insect homeostatic regulation is the basis of any individual
importance system. Demonstration of an insect homeostat software model
(fornit.ru/71587 ) makes it easy to understand the principles and provide a framework
for understanding evolutionarily more complex organisms.

Conclusion: Evolution Is a One-Way Path with Foundation Conservation


https://fornit.ru/71587

» Evolution optimizes the Egostat for a specific ecological niche.

» Baseline Egostat levels (cellular, metabolic, neurophysiological) are conserved,
as their alteration would destroy the entire adaptive hierarchy.

» Due to this conservation, evolutionary dead ends arise—organisms highly
adapted to their niche cannot radically alter their baseline architecture to “re-
specialize” into something qualitatively different (e.g., a human).

Thus, humans are not the “highest stage” of evolution, but one of many possible, highly
specific, and irreversible paths of Egostat development—based on a unique
combination of conserved baseline mechanisms and novel high-level adaptations
(language, abstract thought, culture).

A human cannot emerge from a dragonfly because evolution does not build from clay—
it builds from what already exists—and the foundation cannot be changed without
collapsing the entire structure. If humans acquired the potential for rapid self-
improvement at some early stage—for example, by developing a Vital

called “Dissatisfaction with the Status Quo”—while another species long ago passed
that stage and it became mutation-protected, then the desired mutation can never arise
there. Of course, it is not just one, but a multitude of mutations that defined humanity.

Ego-Centricity of Adaptive Regulation

Living beings always base their adaptivity on ego-centric regulation (fornit.ru/70018).

Since the “Individual Adaptive System” (Egostat) is by definition a Homeostat system,
and “Life” is defined as the functioning of this system, there cannot exist an individual
adaptive system that is not a living being. This would be a logical contradiction: a
system defined as maintaining life (homeostasis) cannot exist outside of life itself. It is
precisely what makes an entity alive within this conceptual framework.

The existence of altruism (even unconscious manifestations in many animal species),
self-sacrifice, and humanistic ethics does not contradict the ego-centric foundation—it is
defined by it. Significance acquires the highest competitive value during model
formation because the system (Egostat) learns to maintain its Vitals not only through
direct physical action but also through complex world models in which significance
extends beyond “self’ to include “others,” whose state critically affects one’s own
survival and well-being.

Example: Mother and Child—where the biological imperative is the highest significance.
For any species, the primary Vital is species survival, realized through the reproductive
Homeocontext. For a mother, this is directly tied to the survival of her genetic material—
her offspring.

The mother’s brain forms a model in which the child’s state acquires significance equal
to or exceeding that of her own physical comfort or safety. The child’s pain or threat is
perceived as an extreme threat to her own Vital (reproductive success).

She sacrifices herself to protect her offspring from predators or gives up food to feed it.
This is not “altruism” as renunciation of self-interest, but the most efficient strategy for
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maintaining her primary life parameter—reproductive success. Her Egostat has learned
that investing resources in offspring is the best way to preserve herself (genetically).

Example: Social Animals (wolves, primates)—“We” as an extension of “|.”

For social animals, individual survival directly depends on group/stay health. A lone wolf
or monkey expelled from the group is doomed.

Through state differentiation (DiffSigner), the Egostat learns that group well-being is
critically important for maintaining its own Vitals (safety, food access, reproductive
opportunities). The individual forms a model in which the “group” becomes part of

its “extended Self.” Violating social norms (e.g., unprovoked aggression against kin)
leads to expulsion—Egostat death.

The animal shows “selflessness” by defending kin, sharing food, or submitting to the
leader. This is not a selfless act but an investment in system stability, on which its own
life depends. Ethical norms within the group are adaptive rules formed by Egostats to
optimize collective survival.

Example: Human Humanism—abstract significance as a survival tool in a complex
world.

Humans are hyper-social beings. Their survival and well-being depend on the
functioning of vast, complex social systems (family, community, state, global society).
The human Egostat, equipped with powerful thinking mechanisms, forms abstract
models. It learns that societal stability, safety, and prosperity are fundamental conditions
for maintaining its own Vitals at a high level. Concepts

like “justice,” “empathy,” and “humanism” become tools for predicting and managing the
social environment. Witnessing another’s suffering causes discomfort because the
Egostat interprets it as a sign of system dysfunction—ultimately threatening the self.
People donate to charity, risk their lives to save strangers, or fight for others’ rights. This
is not a rejection of egoism but its highest, most complex form. The individual acts in the
interest of “humanity” or “the common good” because their Egostat has determined that,
in the long term and at a global scale, this is the most reliable way to ensure their own
safety, stability, and satisfaction. Humanism is an adaptive strategy that benefits the
individual within a complex social ecosystem.

Conclusion: Altruism is not a rejection of ego-centrism, but its evolutionary development
and complication. The Egostat, striving for maximum efficiency in homeostasis
maintenance, learns to include external objects (children, kin, society) in its world model
as critically important elements whose state directly affects its own Vitals. The
significance of these objects rises to a level where their protection and well-being
become more important to the Egostat than short-term individual gains—manifesting as
self-sacrifice and ethics.

Significance

Significance is the sole regulator of the adaptive system. It is a positive or negative
evaluation accompanying the organism’s current state. Initially, it arises from Vital
states: Norm, Deviation from Norm (Bad), and Return to Norm (Good). The significance
of air deprivation exceeds that of water shortage, which in turn exceeds that of food
shortage—enabling competitive selection of response priority (motivation).



The adaptive value of the Norm state is that no effort is needed for life support—only
the innate Vital “Dissatisfaction with the Status Quo” might prompt proactive action. In
the Norm state, time and capacity are freed to optimize impressions that could not be
processed during busier periods. Special dream phases during sleep are also allocated
for this.

The value of Bad is the necessity to activate an appropriate behavioral context to begin
restoring norm.

The value of Good is to prevent immediate cessation of need-satisfaction as soon as an
opportunity is found, but to continue the process until norm is achieved.

Empirical research data (fornit.ru/68564, fornit.ru/7317) show that in reflex-level
systems, the pleasure center activates not upon return to Vital norm, but long before.
When an object capable of restoring norm is found via unconditioned reflexes, search
conditions cease, and action programs for need satisfaction must be initiated. This
requires a context that sustains need satisfaction until receptor activity subsides.

If an animal is thirsty or hungry, exploratory behavior—a chain of instincts—activates to
locate a source. When the source is found and verified as suitable, the search ends. At
this point, consumption could stop—»but instead, the pleasure center strongly activates,
and the animal continues to replenish the need. Vitals are not yet restored, but pleasure
is already present and persists until Vitals are normalized (and even beyond, if
consumption is too rapid). Then the pleasure center deactivates.

The animal repeats the action as long as it receives pleasure.

In this scheme, the pleasure center (“Good”) is not a direct antagonist of

the “Bad” center. Receptors signaling deviation from norm deactivate as the need is
satisfied, but this occurs at different rates depending on the need type. To deactivate
hunger receptors, blood must be saturated with glucose—which happens only after

prolonged digestion. Gonadotropic receptors, however, may deactivate quickly upon
fertilization signals.

Nevertheless, the baseline states Bad and Good are antagonistic within the
organization of basic contexts and cannot be active simultaneously. This implies mutual
inhibition—not direct (lateral), but via a more complex selection mechanism.

This appears contradictory. However, the data clearly show that there are multiple
distinct pleasure centers, differing in both brain localization and functionality
(fornit.ru/68565). It follows directly that the overall “Good” state is a composite of these
centers. What serves as the three baseline states is not what ensures complete need
satisfaction.

Evolution has produced context-dependent chains of unconditioned reflexes that branch
based on situational specifics. The basic motivator need only activate the trigger
stimulus of such a chain to initiate behavior. For example, when gonadotropic drive
crosses a threshold (a convenient scale for illustration), sexual behavior activates—the
individual displays attraction. Upon seeing a potential mate, it immediately evaluates
acceptability (recall: this is an example of a complex branching instinct). If the mate has
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a pimple on the nose, the individual may protest—and only a strongly advanced drive or
alcohol might override this obstacle.

This sequence of unconditioned actions branches based on conditions evolutionarily
encoded as hereditary mechanisms. The process is continuously refined. Only the
newest branch tips are subject to mutations, and occasionally a chain extension
emerges that confers competitive advantage. This is the evolutionary mechanics of
instincts, based on mutations. Demonstration program of evolutionary

basics: fornit.ru/evolution.

The states Norm, Bad, and Good are competitively antagonistic and constitute the most
basic context—the foundational significance determining behavioral direction.

When a specific behavioral style is activated, only reactions appropriate to the current
Vital state become possible. Each style, as a context of significance, colors perception
with the significance inherent to that Vital state.

» Positive Significance signals normalization of Vitals, directing the vector of
survival and adaptation.

» Negative Significance ultimately threatens Vital stability and reduces adaptivity.

Positivity indicates the degree of success in homeostatic regulation associated with that
Image; negativity indicates the degree of state deterioration.

Just as a school grade from 1 to 5 suffices to reflect performance, Significance requires
no high-precision scale—a range from —10 to +10 is fully adequate. The scale is
nonlinear: small values are most informative for response selection, while values near
the maximum become increasingly compressed, with +10 representing an asymptotic
limit of value growth.

This is an extremely simple yet deeply functional metric that unifies evaluation of
everything—from physiological parameters to abstract Images—within a single priority
scale governed by the Egostat.

Significance scale: —10 to +10. This unifies all experience—physiology, emotions,
thoughts, actions—into one evaluative framework.

Accompanying various elements of activity during adaptive functioning, Significance
imparts stimulating or avoidance-oriented directionality (fornit.ru/66643). This becomes
especially important in understanding models (Semantories), abstractions, and rules. All
adaptivity in novel conditions uses element Significances as the foundation of its
functionality.

The scale allows comparing “apples and oranges.” One can objectively decide what is
more important right now: quenching hunger (+5) or avoiding humiliation (7).

Significance is the “glue” that binds experience into a world model (Semantory). In
semantic memory, objects acquire semantic properties—Significance. “Fire” = -8
(danger), “Mother” = +7 (safety, resource).
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Higher cognitive functions are manipulations of Significances within a virtual model.
Consciousness calculates: “If | do A, Significance becomes +3; if B, 5. | choose A.”

All Egostat activity—from cellular level to consciousness—hboils down to maximizing
positive Significance and minimizing negative Significance. This is not an emotion or
subjective experience, but an objective, quantitative metric of adaptive value for any
state, action, or Image. This is the essence of the “circuitry of life.”

Images - Unique Combinations of Constituent Features

An Image is a functional structure designed to recognize a unique combination of input
states. Therefore, each Image possesses its own uniqueness, which can be expressed
as a numeric identifier (ID) enabling unambiguous addressing within the system.

The concept of an Image is conventional—it is introduced to isolate structures that
serve as the fundamental components of adaptive processes. These processes do not
operate on the full internal complexity of such structures but only on their unique
identifiers: simple numeric values that stand in for the entire distinctive composition of
the Image. Thus, Images become equivalent and universal elements manipulated by
adaptive mechanisms.

Ancient brain structures contain no Images, as they are built on hardwired, genetically
predetermined connections—Iike a radio circuit or a machine control schematic. Images
are special elements not characteristic of traditional electronic circuitry; they possess
unique collective properties.

Images are relatively recent evolutionary formations, built upon a hierarchy of
complexity in which combinations of increasing sophistication emerge from an initial
array of the simplest primitives, thereby incorporating all the complexity of previous
levels. This tree-like inheritance allows simpler Images to be extracted from complex
ones—or the final, most complex Image to be treated as a symbolic representation of
the entire preceding hierarchy, with the system operating solely on its ID.

Images emerged within the neocortex during the formation of level-specific recognizers
in their critical developmental period. First, an array of the simplest primitives is formed;
then this process is strictly terminated (because everything built upon these primitives
must remain structurally invariant). This resembles the protection against mutations
seen in fully developed elements that serve as the foundation for subsequent structures.
Images enable the adaptive system to maximally align with the specific environment in
which it develops. Images arise during ontogenesis.

An Image is not a picture or a “thought,” but a computational module whose task is to
detect a specific, unique combination of input signals. These signals may originate from
sensors (vision, hearing, touch), internal Vital states, the activity of other Images, or
even abstract rules.

Image activation (its ID) occurs upon detection of its unique combination of input
features. This activation is an event to which the system can respond. Each Image is
tuned to one—and only one—distinct input configuration. This allows the system to
discretize the infinite diversity of the world into manageable, addressable elements.



Instead of processing a massive array of raw data (pixels, hertz, neurotransmitters), the
system operates with compact numeric codes. This radically simplifies and accelerates
processing.

The ID of the “apple” Image, the ID of the “threat” Image, and the ID of

the “mathematical formula” Image are all functionally equivalent for psychic-level
adaptive mechanisms. The system can compare Significances, link Images, and make
choices between them without regard to their physical or semantic nature.

The ID enables unambiguous addressing of any experiential element—ecritical for
forming associations, memory, and behavioral control.

Older brain structures, the autonomic nervous system, and cellular mechanisms operate
on the principle of rigid circuitry: Signal A always triggers Response B. There is no
abstraction, no ID, no flexibility. It is like a relay in an electrical circuit: current

flows - light turns on.

At the level of abstractions, rigid structures are represented symbolically by Images.
Signals first pass through “detectors” (Images) that output their ID. Decisions are then
made at the ID level. This allows the same input signal (e.g., the sight of a snake) to
trigger different responses depending on context (the “danger” Image vs.

the “pet” Image).

Simple Images (e.g., “45° line,” “1000 Hz tone”) form first. More complex Images are
built upon them (“angle,” “musical note C”). Then even higher-level constructs emerge
(“face,” “word,” “idea of justice”). Each level uses the ID of the previous level as its
own “inputs.”

Images enable the system to:
« Compress the infinite complexity of the world into manageable discrete units (ID),

» Abstract away from low-level implementation and operate on associated
Significances, thereby generating meaning,

» Construct hierarchical world models—from basic sensations to the most complex
abstractions,

e Adapt individually to the unique experiences of ontogenesis.

Without Images, there is no consciousness. Consciousness is the process of
manipulating Image IDs—Ilinking them, evaluating their Significances (fornit.ru/70455),
and planning actions based on them. Images are the very “language” spoken by the
Egostat when it transcends simple reflexive circuitry and begins to think.

At the instinctual level, reaction chains were tied to situation recognizers built on rigid,
innate schemata. These did not permit adaptation to novel conditions. “Unconditioned
reflexes” (Genoreflexes) followed a hardwired stimulus—response scheme and, during
ontogenesis, could only be supplemented by cloning for synonymous stimuli
(CloneReflexes, formerly called “conditioned reflexes”).

With the emergence of the neocortex, two hierarchies arose during ontogenesis:
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1. a hierarchy of perceptual Images, contextualized by basic homeostatic
Significances, and

2. a hierarchy of action Images (chains of elementary actions).

When an instinct was triggered, corresponding perceptual and action Images were
activated, establishing a link that transferred the Genoreflex into the domain of voluntary
regulation based on Images. Now, these primitive “proto-reflexes” (reflections of
unconditioned reflexes) became attached not only to ancient activation structures but
also to terminal perceptual Images that were co-activated alongside those ancient
structures. In such cases, the activity of the more evolutionarily advanced response
suppresses the ancient Genoreflex. This principle—where a newer, more sophisticated
mechanism overrides an older one—operates across all evolutionary levels of adaptive
functioning.

It now becomes possible to intervene in the reaction process under novel conditions,
modifying the response linked to an Image to achieve a desired outcome. This is the
path to conscious voluntariness.

The blocking mechanism—where a newer analog response inhibits an older reaction—
can now be used to halt an action chain at any arbitrary step, reflect, and decide how
best to proceed given the new contextual components.

Suppose a habitual action chain is activated:
“Go to fridge — open door - take pastry — eat.”

At any stage (e.g., “take pastry”), the system can activate the Image of the current
situation (“I'm on a diet,” “This is the last pastry for guests”) and the Image of the
desired outcome (“be slim,” “don’t offend guests”).

These Images, carrying high Significance (e.g., +7 for slimness vs. +3 for pastry taste),
initiate a competing action Image (“put pastry back”).

The blocking mechanism engages: activation of the “put back” Image suppresses
execution of the next step in the original chain (“eat”).

The system “thinks"—that is, in Egostat terms, it activates and weighs alternative action
Images and their predicted Significances before selecting the optimal path.

Moreover, this architecture also enables mirroring—not only of one’s own instincts but
also of others’ experiences through observation. This is an evolutionary breakthrough
underlying social learning, culture, and ultimately civilization. A mechanism originally
created for self-behavioral control is now repurposed to decode and copy the behavior
of others.

An individual observes another’s action (e.g., a monkey sees someone washing a
potato in a stream).

Their perceptual Images activate: “hand,” “potato,” “water,” “hand moving in water.”
Their action Images associated with these objects activate in parallel (mirror-like). The
individual mentally “enacts” the action.



The system records the causal link:
Action “wash potato” — Result “clean potato” (Positive Significance +5).

This link is stored as a new behavioral rule—even if the individual never performed the
action or received direct reinforcement.

Next time the individual holds a dirty potato, the action Image “wash in
stream” activates, and they perform it—without trying less effective alternatives.

The key element is “mirror symmetry”: the system uses the same action Images both for
performing and for understanding others’ actions. When you see someone smile, the
same neural (or functional) structures activate as when you smile yourself. This enables
you to “put yourself in another’s place” and predict their intentions.

The result is exponential growth in adaptivity. The individual no longer needs to
rediscover everything through trial and error (which can be fatal). They can adopt the
successful experiences of others—including previous generations (culture). This is the
foundation of knowledge transmission, language, and technology.

The critical period for specializing the most complex Image recognizers is also limited;
entirely new Images differing by novelty cannot keep emerging indefinitely. This would
require continuous neurogenesis, but adult neurogenesis has not been observed in the
tertiary associative parietal cortex. However, minor differences are still detected
because simpler recognizers respond to them. You recognize a face even if the photo
has a scratch, is slightly blurred, or a strand of hair lies differently. The scratch, as a
separate object of attention, is also recognized. The system extracts significant patterns
(relative positions of eyes, nose, mouth) and filters out insignificant deviations.

First, the face Image is recognized (e.g., “this is my grandmother"—or even a specific
grandmother if perceived during the critical developmental period). Only then does
attention shift to finer details. At the level of conscious perception, a combination
emerges: the recognized complex Image plus its qualifying details, and this composite
is stored in Historical Memory.

Thus, upon subsequent perception of the same combination, recognition and
understanding occur via retrieval of a Historical Memory “frame.” This requires that,
during its specialization, the Historical Memory frame neuron preserved connections
both to the complex recognized Image and to the detail Images activated by conscious
attention.

Since memory is reconstruction, not exact recording, the brain can

easily “add” template-based details to a memory that were not actually present. For
example, if you know your grandmother’s kitchen always has a red kettle, you
might “remember” it in that scene—even if it wasn’t there that evening.

Recognition is faster and more accurate in the same context in which the Image was
originally encoded. It's easier to recognize a colleague in the office (context matches the
memory “frame”) than to encounter them unexpectedly on a beach in another city
(different context requires more time for the template to “adjust”). You instantly
recognize “a middle-aged man,” but full identification occurs consciously through



Historical Memory retrieval: first, frames with maximal contextual match are recalled
(logically—if no exact match is found, the context is broadened). However, if the face
was perceived during the critical period for complex Image formation, it is recognized
immediately.

If the final critical period were not time-limited—if new terminal Images kept emerging
via continuous neurogenesis—the neocortex would run out of physical space (already
forced into folds to compensate). Therefore, evolution found another solution for refining
Images: combinations of multiple Images stored in Historical Memory.

Long-term consolidation of a memory frame takes about half an hour. If, during the
awareness process, attention was directed to details (activating simpler Images in other
branches of the condition tree), those details also become linked to the frame’s neuron.
Upon frame activation, the full ensemble of Images is recalled. This leads to a more
complete informedness, essential for selecting an appropriate response.

Internal attention shifts occur within the context of the still-held (fornit.ru/70743) actual
Image, preserving thematic continuity: “I’'m still thinking about this.” It suffices to initialize
the Infocontext using only the new external actual symbol. The array of active Images
serves as external working memory for the awareness process—retaining what was
attended to. These activations are minimal after sleep and gradually accumulate again.

Because “re-recognition” via different details in varying situations can yield different
meanings, the effect of subjective interpretation arises: the same Image may carry
entirely different significance at different moments (fornit.ru/70779). Interpretation
depends on whether the Understanding Model contains a match for the suggestive cues
in the stimulus. Artists and designers—who constantly refine their ability to “see from
hints"—possess such rich Understanding Models that they instantly perceive details
invisible to others. In inkblots, they discern countless familiar forms.

In terms of qualia, Understanding Models generate the feeling of personal experience,
the flow of thought, and awareness itself. Merely glancing at something familiar imbues
it with meaning and understanding (qualia: fornit.ru/72008).

In software implementations of artificial living beings, neocortical space constraints do
not exist, and neuron emulation is unnecessary. In such cases, if the terminal node of a
tree branch is not activated, a new Image is immediately saved and used—without
offloading part of recognition to Historical Memory retrieval. Thus, the problem of
recognition difficulties in novel contexts disappears. The use of Image IDs ensures
extremely compact storage, allowing new Images to be saved without limitation.

Implementation of the Basic Principles of Individual Adaptivity

Building on the concepts of the basic attributes of living beings, we now proceed to the
fundamentals of their circuit-based implementation.

Tree-Like Organization of the Image Hierarchy

In contrast to the rather chaotic “patches” of ancient brain structures, the emergence of
the neocortex introduced a clear tree-like hierarchy—the Dendrarch. This structure did
not arise from nothing; its foundation consists of three baseline states: Norm, Bad, and
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Good. These are not emotions (fornit.ru/70312), but systemic markers signaling the
status of Vital parameters. They establish the primary context for all subsequent
perception and action.

Each of these states is accompanied by a set of behavioral styles (feeding, defensive,
exploratory, etc.), activated by the DiffSigner—a mechanism that competitively identifies
the most relevant behavioral styles (Homeocontexts) for the current situation based on
Vital values, which determine the organism’s overall Significance state.

This defines the root of the tree-like structure of Significance contexts: at the base are
the three fundamental states, each branching into the Homeocontexts possible within
that state. Each Homeocontext, in turn, becomes a “parent node” for subsequent levels
of the object hierarchy in the neocortex.

Branches develop through a hierarchy of perceptual primitives—increasingly complex
Images built from simpler feature combinations.

The formation of the Dendrarch occurs during strictly defined critical periods of
ontogenesis. At each hierarchical level, the system “expects” specific types of sensory
input, enabled by the maturation of a corresponding neocortical layer.

For any new conditions encountered during the critical period of Image specialization, a
new Image of that hierarchical level emerges within the context of the currently active
branch—one already activated by known perceptual features. If no such matching
branch exists—that is, if the current perception is so novel that no Image at this level of
complexity was activated during the prior critical period—then nothing can form at the
current level either. This constitutes novelty for which no basic perceptual Images yet
exist.

Classic experiments by David Hubel and Torsten Wiesel (Nobel Prize in Physiology or
Medicine, 1981) demonstrated this: kittens deprived of vertically oriented visual stimuli
during a critical developmental window permanently lost the ability to process vertical
lines. The absence of this most basic perceptual primitive prevented the entire cascade
of higher-order Images that would have depended on it. Adaptive mechanisms could no
longer use not only the vertical-line primitive itself but also the vast array of secondary
Images built upon it. Behavioral responses had to rely solely on existing primitives,
causing the kitten to repeatedly bump into vertical objects like mops—until it learned to
infer their presence indirectly through other cues.

The tree structure is the most natural and efficient for search and categorical
representation: earlier (closer to the root) nodes function as general categories

(e.g., “animal”), while deeper nodes represent specific instances (“my cat Murka”). This
allows the system to filter information rapidly—first identifying the broad category,

then “descending” the branch only if detail refinement is needed.

Moreover, the tree enables precise novelty detection when a branch is incompletely
recognized (assuming a fixed number of hierarchy levels—i.e., all branches ultimately
contain the same number of nodes). This provides a significant advantage over other
hierarchical organization methods.
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Starting from unimodal perceptual primitives, each new level integrates increasingly
complex feature combinations, with terminal nodes unifying all sensory modalities into a
single final Image. The number of such levels can be evolutionarily optimized per
species. More levels allow more intermediate categories but slow the growth of Image
complexity, creating transitional states.

Every Image—regardless of complexity or hierarchical position—has a unique identifier
(ID), corresponding in biological implementation to a synaptic address. This allows the
system to treat any experiential element as a distinct, addressable entity.

For example, the “fire” Image can be linked to its Significance (-8), to the motor
program “jump back,” and to Historical Memory of a childhood burn. All this information
is bound to a single ID, forming a rich, multidimensional “semantic packet.”

The “apple” Image is not merely a red circle—it is a combination of visual shape, smell,
taste, texture, memories of past experiences, and even the current feeling of hunger.

The tree-structure principle applies not only to perceptual Images but also, for instance,
to Historical Memory frames and other hierarchical systems, offering substantial
advantages. A Historical Memory frame of an awareness moment includes the full
perceptual Image, which can be recalled via the ID of the terminal node in the condition-
context tree. Tracing from this terminal node back to the root reveals the emotional
context (active Homeocontexts) and the baseline homeostatic state. To this Image are
attached elements resulting from the awareness process—from the semantic
Significance of the Image in those conditions to stored behavioral rules. Recollection is
the activation of this node, which “unfolds” all associated information.

The Dendrarch, together with Historical Memory, is not merely a storage system for
Images—it is a dynamic map of the individual’'s world and experience, built on principles
of efficiency, adaptivity, and hierarchical organization. It is the skeleton upon which the
full complexity of conscious and unconscious life is “strung,” enabling the Egostat to
navigate infinite stimulus diversity and make adaptive decisions.

Novelty in the Adaptive System

Numerous attempts to define novelty (including E. Sokolov’s work: fornit.ru/5304) have
encountered difficulties in circuit-based implementation. Novelty can be either
functionally useful or irrelevant. Indeed, novelty exists in every perception (“you cannot
step into the same river twice”)—it is a kind of “noise” around a confidently recognized
core. Simple comparison of old and new activation profiles would detect precisely this
noise.

However, for adaptive functionality, what matters is novelty that directly affects the
response: without it, one reaction is appropriate; with it, a different one is required.

A simple and functional solution emerges from the activation pattern of the condition
tree. If a terminal branch (with a fixed number of nodes) is fully activated, there is no
significant novelty, and the terminal Image can be confidently linked to a response.
Henceforth, any activation of this branch indicates sufficiently familiar conditions,
allowing a habitual response.
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Minor, non-disruptive variations in component features—“noise”—are entirely ignored.

If, however, the terminal node remains unactivated, the response becomes uncertain,
triggering hesitation. The system can now react only at the level of the last activated
node (as a category), but that category may contain many branches, making selection
difficult. This necessitates engaging a specialized algorithm—the awareness process—
to find an appropriate solution.

Such novelty directly triggers an innate reaction: the stimulus with the novel component
is held in working memory and connected to the priority attention channel (Aten).

The core of this orienting reflex is older than the neocortex (fornit.ru/68305), but it has
evolved specialized functionality involving Images, their novelty, and the Significance of
the behavioral context.

If our sensory organs were static—capturing fixed “pictures” and refusing new input until
processing finished—orienting would be simple: the reflex would activate only when a
tree branch failed to complete. But we are dynamic: our eyes saccade across the visual
field, and the external world is constantly changing. This creates fluctuating activation
patterns—branches alternately fully and partially activated.

This raises a critical problem: which branch should capture the single priority attention
channel for interpretation? Awareness is a complex process, and there is only one such
channel.

In the artificial Beast system, a simplified orienting reflex algorithm is implemented due
to highly constrained perceptual dynamics.

Adaptively significant novelty is the boundary separating reflexive response from novelty
processing for adaptive reaction formation. In lobotomy, the latter system ceases to
function, leaving only reflexes. The subject exhibits only habitual responses—so well-
tuned that their unconscious nature is hard to detect. Only novelty reveals the deficit:
the response fails to adapt, leading to unexpected outcomes. Habitual behavior is
optimal—unless novelty appears.

Detection of negative Significance is more critical for survival than positive, reflected in
the brain’s disproportionately larger neural substrates for negative valuation versus
reward centers. A habitual reflex in novel conditions may yield unexpected
consequences. Hence, a vast portion of higher animal brains is dedicated to processing
significant novelty. Negative Significance is detected with higher priority—an
evolutionary imperative: avoiding death is more urgent than gaining benefit.

Novelty lacking sufficient Significance, or with undetermined Significance, does not
attract attention (it is simply unnoticed)—just as Significance with zero Novelty (i.e.,
well-learned conditions requiring no reinterpretation) goes unattended. This aligns with
the formula for attracting conscious attention:

Image Actuality = Novelty x Significance

Note: Novelty # Unexpectedness. Unexpectedness can be reflexive (flash - blink),
whereas Novelty applies only to what requires conscious reinterpretation.
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Novelty is a “blank spot” on the adaptive world map—a signal that the model must be
updated. At the reflex level, there is no Novelty—reflex execution requires no
reinterpretation.

It becomes clear that many strategies exist for detecting adaptively significant novelty,
and the chosen method fundamentally shapes how novelty is processed to select a
response. As the saying goes: “As you name the ship, so it will sail.” The origins of the
orienting reflex suggest that across species inhabiting diverse environments, unique
mechanisms for detecting adaptively significant novelty evolve—but all converge on
selecting the most actual among all active novelty-significance combinations. This
winning actuality is held for processing and connected to the priority attention channel.

Actual Stimulus (Orientant)

The terminal (most complex) active Image—whether perceptual or mental—currently in
the focus of the priority attention channel is the Actual Stimulus. It possesses the
highest Novelty x Significance product. Logically, it must be the most actual among all
active Images.

The Orientant triggers the orienting reflex—an innate program for reorienting attention
and sensory resources toward a source of uncertainty with high Significance.

Images monitored for priority attention include both perceptual and mental Images from
the interpretation process. Thus, the priority attention channel can switch from external
to a more actual mental Image. Moreover, when deeply engaged in important
interpretation, the channel raises its switching threshold to prevent distraction—but
maintains a “sentinel mode” that still allows interruption by a highly actual new Image.

The orienting reflex is an innate mechanism selecting the most actual stimulus from alll
active perceptual (and mental) Images. It ensures:

1. retention of the actual stimulus in a hippocampal feedback loop, and

2. connection to the frontal lobes for awareness via the priority attention channel,
updating the global informedness picture.

If a mental Image is most actual, it does not create a new hippocampal reverberation
but instead organizes the main interpretation cycle in the frontal cortex, relegating
others to the background (the insight phenomenon). Thus, the original perceptual
stimulus remains held in the hippocampus (preserving working memory of the topic),
while awareness may shift through several more actual mental Images, each updating
the informedness picture—which serves as context for the next interpretation step.

|.P. Pavlov described an animal’s reaction to a novel, sudden stimulus as the “What is
it?” reflex or Orienting Reflex.

Priority Attention Channel (Aten)

Aten provides the link between awareness processes and sensory perception or mental
activity. Awareness mechanisms have evolved into a vast hierarchical system for
increasingly deep and efficient processing of the actual stimulus—requiring, in humans,
the prefrontal cortex.



According to A. Ivanitsky’s model, sustained stimuli in hippocampal feedback loops
connect to the frontal lobes, with the orienting reflex selecting the most actual Image
from all candidates. However, the frontal cortex also contains multiple reverberating
loops—only one serves as the main awareness iteration, while others are interrupted or
completed interpretation cycles (the unconscious). Within one such loop, ongoing
processing may reveal extreme Significance—even if the stimulus was already in the
priority channel—making this mental actuality itself an Orientant that captures attention.
This is known as insight or illumination: a previously unconscious cycle becomes the
main one and enters awareness.

Without Aten’s attentional focus on a stimulus (pain, image, thought), that stimulus is not
felt—it produces no subjective experience—because attention is fully allocated to a
more important stimulus. Thus, Avicenna (Ibn Sina) once cured a prince’s abscess by
having him play chess with his favorite opponent; so engrossed was the prince that he
felt no pain during the operation.

Animals simpler than fish lack an Aten and therefore have no sensations—they react
purely reflexively. Yet some of these animals (e.g., bees, wasps, ants, cockroaches)
possess perceptual systems as sophisticated as, or even superior to, humans in certain
modalities. They exhibit complex reflexive responses to perceptual elements,
contextually modulated—functionally no worse than humans in this regard.

In lobotomy (for which Moniz received the Nobel Prize in 1949)—once widely practiced
—the Aten mechanisms are damaged. Patients retain acquired reflexes but lose
sensations and subjective experience. Similarly, certain psychopathologies impair Aten
functionality, rendering individuals functionally indistinguishable from advanced insects:
their perceptual systems identify the most actual stimulus but fail to connect it to the
prefrontal cortex, losing all psychic functionality (fornit.ru/70546). Such people act on
autopilot via habitual responses. Externally, they may appear normal—which is why
lobotomy was practiced—and even seem relieved of mental disorders.

Thus, it is evident that sensations arise only upon Aten activation. One part of the brain
continues to function like an insect’s; another part consciously processes the most
actual stimulus—producing sensation. Aten’s decisions override older reflexes: when
conscious attention focuses on a stimulus, associated reflexes are blocked, and Aten’s
decision governs action.

We can perform habitual actions with effortless grace (dancing, playing violin, walking a
tightrope at great height)—but the moment we consciously attend to how we do it, the
smooth execution falters. We become clumsy—balancing awkwardly on a rope or even
on stones along a riverbank. | once knew someone who, in dangerous moments, would
intensely focus all attention and intellect—and invariably fall into the water, even on
simple stones (fornit.ru/1133).

If a cat suddenly pondered what it was doing while confidently walking a thin branch
toward a bird’s nest, it would lose balance, fall, and hang in terror—reliving the event.
But cats are highly conservative; they rarely reflect unless absolutely necessary.
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Humans, too, can perceive without interpretation—simply registering current Images
without thought—»but this is difficult because humans usually maintain an ongoing
experiential theme or goal, which inherently prioritizes certain stimuli. However, through
meditation that clears this context, one can achieve contemplative thoughtlessness.

In early development, a child lacks Aten and possesses only insect-like perception and
reflexes. The prefrontal cortex then matures, forming the Aten system—but initially,
Images entering it carry no Significance, as there is no prior experience with them. Such
Images convey no information and thus produce no sensation (fornit.ru/830). Only well-
understood Images with verified Significance impart definite meaning to perception
(fornit.ru/70455)—and thereby begin to be felt as that specific Significance to the self.
This Significance—understanding an Image’s properties and possibilities across
contexts (fornit.ru/69260)—defines the “I” in relation to that Image, because all
Significance is evaluated ego-centrically, from the perspective of interaction with the self
(fornit.ru/70018).

Our sensation is the understanding of the meaning (Significance) of the current actual
stimulus (external or mental), which forms the current “Center of Personal

Activity” (fornit.ru/70640)—that which drives consequences in decisions about
responses (target mode: fornit.ru/68516) or refines the Significance of current actual
stimuli (passive mode: fornit.ru/68279).

Thus, we conditionally divide the individual adaptive system into two main parts with
distinct adaptive functionality: reflexes and interpretation of the actual. Aten is not
merely “focusing”—it is the key switch between the reflexive world of insects and the
world of conscious experience.

Aten is the sole “narrow passage” through which information enters the sphere of
conscious experience. Without Aten activation, a stimulus—no matter how intense
(pain, bright light, anxious thought)—does not become a sensation. It is processed only
at the reflexive or unconscious (background) level.

We can perform complex actions virtuosically “on autopilot” (dance, play an instrument,
walk a tightrope)—this is the work of refined NoReflexes.

But the moment we deliberately direct Aten to the execution process (“How am | doing
this?”), the automatism breaks. Conscious control interferes, blocks the smooth
operation of the reflex, and we become clumsy. This is not a flaw but a feature: Aten is
designed for solving novel problems, not for managing refined programs.

An infant possesses only sensory perception and basic reflexes. Aten is not yet formed.
The world is perceived but not consciously experienced. Images lack assigned
Significance—they are “empty.” Thus, the child does not fully “feel” the world—it merely
reacts to it.

As the prefrontal cortex develops, the Aten channel forms. The first Images entering it
are non-informative—they lack history and Significance links.
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As the child accumulates experience, their Semantory fills. Images acquire context-
dependent Significance. Now, when such a “charged” Image enters Aten, it evokes a
sensation—an ego-centric evaluation: “This is good/bad/interesting/dangerous.”

It is precisely through the lens of Significance assigned to Images in Aten that the
sensation of “I” emerges—the center from which evaluation originates. “I” is not a
substance but a function of ego-centric evaluation occurring in the Aten channel. Every
conscious experience is “I” interacting with the world through the lens of Significance.

Reflexes

A reflex is an unconscious program of response (external motor or internal mental)
triggered by a unique combination of perceptual features. It is not merely a reaction to a
stimulus, but a reaction to a context recognized by the system.

This aligns with I. Sechenov’s definition: “A standard responsive reaction of the
organism to external influence, mediated by the nervous system,” but clarifies the role of
context and emphasizes that reflexes are not part of awareness, though the
mechanisms of awareness themselves are innate reflexes.

Sechenov wrote: “All acts of conscious and unconscious life, by their mode of origin, are
reflexes.” However, some adaptive mechanisms respond not only to external (or internal
sensory) inputs but are activated by a specific structure of informedness (B. Baars, G.
Tononi, D. Dubrovsky), which serves as the context guiding the direction of awareness
—ijust as external context guides reflex selection. The organization of such mechanisms
is not a reflex, but serves to form new reflexes for novel contextual components through
the dynamics of the awareness process.

A reflex is triggered by a uniqgue combination of perceptual features (recognized by a
context Image). It may be:

« Innate (genetically predetermined),
e Asynonym of an existing reflex (triggered by a new contextual component), or
» Arbitrarily formed during awareness.

All Sechenov-style acts (stimulus—response in context) are reflexes—but only after they
are formed. The formation process itself is not a reflex but a meta-process. In innate
reflexes, this is genetic predisposition realized during ontogenetic maturation. In novel
ontogenetic reflexes, it involves forming new connections (e.g., with perceptual
primitives, repeated stimuli, or cerebellar circuits) or constructing responses via
awareness processes.

Reflexes are not a relic of the past, but the fundamental technology upon which the
entire adaptive Egostat system is built. From the simplest Genoreflexes to the most
complex NoReflexes—this is a single continuum of automation. The function of the
actual-stimulus processing cycle is to find an alternative to habitual action, accounting
for novelty. And this new action becomes a new automatism.

The primary function of consciousness is to form a system of practice-verified, confident
automatizations for actual stimuli—actions that no longer require conscious attention,



are free from errors of assumption, illusion, and doubt, and enable the most reliable
operational response. Thus, without stimuli, there is no consciousness. In sensory-
deprivation experiments (participants immersed in warm water, in complete silence and
darkness), subjects first entered a passive mode (fornit.ru/68279) and engaged in
fantasy, but once mental scenarios were exhausted, they fell asleep.

From molecular reactions in a cell to the most complex professional human skills—all
are reflexes of varying complexity:
Genoreflexes — CloneReflexes — OptReflexes — NoReflexes.

This pyramid is not a static structure, but a dynamic, self-learning system. New levels
do not replace old ones but are built upon them, using them as a reliable foundation.
Basic reflexes (e.g., withdrawing a hand from fire) remain unchanged because they
guarantee survival. In contrast, social behavior or intellectual problem-solving is
continuously updated through the formation of new NoReflexes.

When you first sit behind the wheel of a car, every movement demands intense
attention. You consciously think: “Foot on the gas,” “Hands on the wheel,” “Check the
mirror.” This is the work of Aten and Iteron. The system analyzes novelty, tries different
actions, and evaluates their consequences via the DiffSigner (“Pressed too hard—car
Jerked—Significance —3”).

After hundreds of repetitions, the system optimizes this process. OptReflexes form (the
cerebellum coordinates movements), and ultimately a NoReflex emerges—you

drive “on autopilot.” Conscious attention (Aten) is no longer needed for basic
maneuvers. It is freed to solve new, unforeseen tasks—e.g., reacting to a pedestrian
suddenly running into the road.

The ultimate goal of consciousness is to make itself unnecessary for a given task. This
sounds paradoxical, but it is the essence of adaptive efficiency.

Imagine consciousness as a compiler. Its job is to take the “source code” of a new task
(experience, idea, problem), process it in high-cost mode (conscious thought), and
compile it into efficient, optimized “machine code”™—a NoReflex.

Once compiled, the program (automatism) runs quickly, without interpreting each line of
code. The compiler (consciousness) is then free to compile the next program.

The evolution of the Egostat is a path from total reflexiveness (insects) to managed
reflexiveness (humans). Humans did not eliminate reflexes—they learned to create
them. Consciousness is not the opposite of reflexes, but their highest regulatory layer.

Thus, the highest form of adaptivity is not endless conscious deliberation, but the ability
to transform the most complex task into a simple, reliable, fast, and error-free reflex.
This is the essence of the “circuitry of life.”

Developing a full adaptive system is impossible without the sequential path from the
simplest adaptive mechanisms (Genoreflexes) to the most complex mechanisms
enabling awareness of the actual. All acquisitions are consequences of augmenting
what came before. Therefore, all types of reflexes remain necessary. Each reflex type
solves its own unique and critically important task within the overall survival system.


https://fornit.ru/68279

Together, they form a hierarchical pyramid of reliability and efficiency: lower levels
ensure basic viability, while upper levels provide flexibility and innovation.

Innate Reflexes (Genoreflexes)

In the individual adaptive system, there is an inevitable hierarchical sequence of
evolutionary adaptive mechanisms, with each new level characterized by the
emergence of new, pre-functional devices ensuring that level’s functionality. These are
Genoreflexes. Based on previous levels, the genetic code (or engineering schematics,
including software) constructs subsequent ones.

Initial stages contain basic DiffSigner mechanisms in their most primitive form, providing
a set of behavioral styles within which specialized stimulus—action reflexes and their
chains emerge. At this zero stage (before birth), everything is pre-prepared—and this
determines all subsequent development.

One could conditionally divide mechanisms into those ensuring algorithmic functioning
and those for direct response (traditionally called “unconditioned

reflexes” and “instincts”), but both are genetically predetermined and fundamentally
indistinguishable. Each innate mechanism has its functional purpose: some for external
response, others for internal regulation.

The next, first developmental stage already adapts to environmental conditions, forming
hierarchies of perceptual and action Images. Simultaneously, innate mechanisms
emerge for detecting Image actuality (orienting reflex), the priority attention channel
(Aten), Historical Memory, and a first-level awareness-depth dispatcher (Dispatcheron),
along with cerebellar support. The DiffSigner scheme is augmented with new
functionality: generating a signal of the organism’s current Significance state. This is a
new generation of innate Genoreflexes.

Any Genoreflex can be represented as a sequence of actions achieving a specific
homeostatic goal (corresponding to the traditional concept of “instinct”). Such chains are
triggered depending on contextual specifics, so instinctive behavior consists of context-
branching action chains.

Example of branching:
e Trigger stimulus: smell of food
» Genoreflex 1: approach the source
« Condition A: predator nearby — Genoreflex 2A: freeze
« Condition B: safe — Genoreflex 2B: begin eating
» Condition C: food is bitter - Genoreflex 2C: turn away, form a CloneReflex, etc.

The term “instinct” is thus redundant and ambiguous—it doesn’t matter whether a chain
contains 1 or 100 motor acts; all chains are always triggered by a unique contextual
combination. Therefore, the term Genoreflex suffices. Behavior “branches” not because
it's “instinct,” but because each subsequent act is itself a Genoreflex triggered by a new
perceptual feature combination.



Genoreflexes do not “turn on” immediately but activate during critical periods of
ontogenesis (e.g., the sucking reflex in newborns). Their functionality depends on timely
activation—if the stimulus is absent at the right time, the reflex may fail to form (as in
Hubel and Wiesel's kitten experiments).

Three levels of Genoreflex implementation can be distinguished:
e Cellular: bacterial chemotaxis toward glucose.
» Organismic: orienting reflex in mammals.

» Social: infant’s innate preference for the mother’s face (contrast patterns of
eyes—nose).

Genoreflexes with external action are triggered by stimuli perceived in context, while
those with internal effects are activated by signals dependent on specific conditions.
This is not mere “stimulus—response,” but “context + stimulus — response.” This
eliminates the artificial division between “behavioral” and “physiological” reflexes—both
are components of a unified homeostatic architecture.

Genoreflexes closely resemble electronic control devices built on rigid logic linking
receptors and effectors. They can be arbitrarily complex and efficient, fulfilling their
functional purpose. Genoreflexes exhibit strict cause-and-effect logic and lack
voluntariness.

Unlike immutable, non-learning Genoreflexes, subsequent adaptive levels
(CloneReflexes, OptReflexes, NoReflexes) introduce plasticity: they form during
ontogenesis, fade with disuse, and optimize based on individual experience. Yet all are
superstructures built upon the rigid Genoreflex foundation, without which neither stability
nor learning would be possible.

Synonym Reflex (CloneReflex)

This term replaces the outdated “conditioned reflex,” since the word “conditioned” is
superfluous: all reflexes operate within specific contextual conditions.

A CloneReflex copies another reflex’s response but responds to a new stimulus. If a
new perceptual element repeatedly co-occurs with a Genoreflex activation, a
CloneReflex structure forms, enabling future response to the new stimulus alone. This
expands adaptive reactivity to novel triggers.

Unlike lifelong Genoreflexes, CloneReflexes have limited duration and fade without
confirmation. This is necessary to:

1. better adapt to local conditions, and
2. prevent accumulation of unused, obsolete CloneReflexes (“noise”).

Thus, a CloneReflex is not just a connection, but a behavioral mechanism with its own
properties.

CloneReflex extinction is not “erasure,” but regulation of connection weight between the
new stimulus Image and the response program. If the prediction fails (rustle - no



mouse), the link weakens proportionally to the discrepancy between expectation and
reality. The greater the mismatch—especially if expected benefit fails to materialize or a
threat proves illusory—the faster the link loses Significance and fades. This prevents
accumulation of “false alarms.”

A CloneReflex can clone either a Genoreflex or another CloneReflex.

CloneReflexes require no reinforcement during formation—only a few repetitions of the
new stimulus slightly preceding the old one (though intervals can be long, e.g., 24
hours; the link strengthens with repetition until fully established). This may seem
counterintuitive: in I.P. Pavlov’s classic textbook experiment, the conditioned reflex
formed only when the bell was followed by food. In reality, without food, no reflexive
response occurs to the second stimulus, so there’s nothing to clone onto the new one.

Consider another example: a conditioned reflex forms if touching a water bowl delivers
an electric shock. The dog exhibits an unconditioned withdrawal reflex to the shock;
after several pairings, the bowl image alone triggers withdrawal. This is called “negative
reinforcement,” though withdrawal is simply a reflexive response to shock.

Reinforcement (food, shock) is not the cause of linkage but merely a means to elicit a
reflexive response that can then be cloned.

A CloneReflex forms when a new (neutral) stimulus repeatedly precedes an old stimulus
that already evokes a reflexive response. The brain copies (clones) the response
structure from the old to the new stimulus—not because

it's “rewarding” or “punishing,” but because the new stimulus becomes a predictor of the
old, and the response is shifted forward in time to enhance adaptivity.

Example: A fox hears rustling in bushes — sees a mouse — catches it (Genoreflex:
predatory behavior). After several repetitions, rustling alone triggers muscle tension and
head orientation—even without seeing the mouse. Rustling has become a CloneReflex:
it cloned the “hunt” reaction from visual to auditory stimulus. The reaction now triggers
earlier, saving time and resources by anticipating events.

It should be noted that a CloneReflex is still an ancient adaptive mechanism, operating
below the level where the DiffSigner evaluates reaction effectiveness via
conseqguences. Such evaluative experience requires a high level of awareness—but
CloneReflex formation involves no actual novelty to attract conscious attention.
CloneReflexes continue to form even in lobotomized subjects.

However, in software implementations, nothing prevents using DiffSigner functionality to
enhance CloneReflex efficiency: if it leads to positive outcomes (prey, pain avoidance),
its Significance increases and it strengthens; if negative (false alarm, missed
opportunity), Significance drops and the reflex fades.

The basic level of homeostat with the contexts of behavioral styles, hereditary reactions
and conditioned reflexes demonstrates the functioning
prototype Insect (fornit.ru/insect_e).

Cerebellar Reflexes (OptReflexes)
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The cerebellum receives information about the goal of action optimization
(fornit.ru/23500), an attribute of the target-oriented awareness process. Its function in
achieving a desired movement outcome is to store the precise combination of dosed
force efforts optimal for the desired effect, while accounting for interfering factors (e.g.,
shifts in center of gravity). The cerebellum uses sensory signals as indicators of action-
phase completion and potential obstacles. Thus, it significantly offloads the awareness
process—not only for motor actions but also for mental ones. Cerebellar pathologies
dramatically slow learning, as awareness must then generate countless coordinating
reflexes itself.

Imagine learning to pour water from a full pitcher into a glass. Initially, you move
cautiously: hand and wrist muscles are tense, motion is jerky. You consciously control
every millimeter. After several repetitions, the cerebellum memorizes the exact
combination and sequence of muscle efforts (dosage of force) that produce smooth,
spill-free pouring. It creates a refined motor skill. Soon, you can pour water without
looking and while talking. Consciousness is free for other tasks, while the cerebellum
automatically executes the stored program.

The cerebellum receives information about the reaction’s goal and forms reflexes
ensuring its efficient achievement during new reflex execution.

These are second-order, auxiliary reflexes that “tune” primary reflexes to current
conditions, ensuring goals are met efficiently, without excess energy expenditure or
conflict with other actions. One might say this is an evolutionary attempt to create a
parallel support mechanism handling the simplest but most frequent corrections.

The cerebellum continuously receives input from the vestibular system (balance),
proprioceptors (joint and muscle position), and vision, using it for instant adjustment.

Example — Walking on ice: Your primary reflex is to step. But the cerebellum, detecting
instability, instantly tunes this reflex:

» Corrects posture: slightly bends knees, leans torso forward for stability.
» Adjusts step: makes it shorter and flatter.
» Regulates muscle tone: prepares muscles for possible slip.

These are the “second-order reflexes” tuning the basic walking reflex to current
hazardous conditions.

Example — Picking up a cup you think is heavy: You reach for a cup you believe is full.
But it's empty. Your hand jerks upward. Why? Consciousness commanded “lift heavy
object,” and the cerebellum prepared corresponding muscle force. Without timely
feedback, it applied the stored “force program.” Had the cerebellum known the cup was
light, it would have precisely dosed the force.

The cerebellum is both an autopilot and a trainer. If consciousness (the awareness
process) is the chief pilot setting global goals (“take off,” “land in another city”), then the
cerebellum is the automatic flight control and stabilization system, handling all routine
calculations for smooth flight.
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It is believed the cerebellum optimizes cognitive processes by the same principle as
movement—making them smoother, more precise, and timely. When we speak, we
don't just utter words. We structure them logically, select appropriate terms, and
modulate pace and intonation.

With cerebellar pathology, speech can become “scanned” (broken into syllables),
slowed, and lacking fluency—akin to clumsy movement, but in the speech domain. The
cerebellum helps “coordinate” speech “movements.”

Rapidly switching from one task to another is also a skill. It is hypothesized that the
cerebellum facilitates this process, making it fast and efficient, without “hang-ups.”

Thus, the cerebellum is not merely a movement coordinator, but a fundamental system
for optimizing and automating any goal-directed action—whether running or solving a
logic problem. It is consciousness’s chief assistant, handling the titanic workload of
detail calculation.

Despite this, both cerebellar mechanisms and their resulting reflexes are remarkably
simple—so much so that successful attempts to create an artificial cerebellar prosthesis
have been made, though full human implants do not yet exist. The most famous
example is an experiment on rats conducted by Israeli scientists led by Prof. Matti Mintz
of Tel Aviv University. They developed a device capable of partially replacing a damaged
cerebellum.

Rats with artificially lesioned cerebellums could not perform a simple reflex—Dblinking in
response to an air puff to the eye (conditioned eyeblink reflex).

The prosthetic device had:

« Input 1 (analogous to mossy fibers): an electrode reading signals from the
cortical area commanding “blink.”

» Input 2 (analogous to climbing fibers): a sensor detecting the air puff (sensory
stimulus).

A simple computer algorithm linked these signals via a reflex principle. Upon detecting
the puff, it predicted the blink command and issued it.

« Output (analogous to Purkinje cells): an electrode sending the corrected
command to the brainstem to trigger blinking.

After calibration, rats with disabled cerebellums relearned to blink in response to the
stimulus. The artificial chip successfully replaced the damaged region, implementing its
core function: sensory stimulus — motor response.

Although such experiments show the technology’s promise, developing a full human
implant remains challenging. The cerebellum plays a key role in movement
coordination, balance, and motor learning, and replicating all its functions requires far
deeper understanding of brain structure and function.

The entire cerebellar cortex consists of identical modules operating on a unified
principle—like a processor made of millions of identical transistors. There’s no need to



invent a new algorithm for each muscle—the same computational principle applies to all
inputs.

The cerebellum receives two main signal types:

e Command signal (“What to do”): from motor cortex via mossy fibers—this is the
action goal or plan.

» Feedback signal ("What's actually happening”): from spinal cord, vestibular
apparatus, and other sensors via climbing fibers—this reports current muscle,
joint, and balance states.

Core algorithm: “Compare and Correct”: The cerebellar microcircuit constantly solves
one task: compare planned movement (from cortex) with actual execution (from
sensors). If there’s a mismatch (error), immediately correct the command sent to
muscles.

This correction occurs via inhibitory output from Purkinje cells to cerebellar nuclei. When
movement proceeds as planned, inhibition is weak. When error occurs, inhibition
increases to adjust the command.

Without the cerebellum, every movement would require full Aten attention. We couldn’t
walk and talk simultaneously—each foot placement would demand conscious
deliberation. The cerebellum frees consciousness from routine, allowing it to focus on
novelty and strategy rather than tactics.

Despite its role in goal-directed actions, the cerebellum has no access to Aten. It
operates entirely unconsciously. Even with complete cerebellar destruction, the subject
remains conscious—they simply lose smoothness, precision, and the ability to quickly
learn new coordination skills.

Clearly, implementing cerebellar functionality in an artificial system can employ diverse
circuit designs and communication methods with the awareness process, affecting
overall adaptive efficiency. For example, after each action, the DiffSigner can evaluate
how close the result was to the goal. This evaluation (on a —10 to +10 scale) can be
used by the cerebellum to fine-tune the next OptReflex. Thus,

even “automatic” coordination remains under the ego-centric logic of the Egostat.

The Architecture of Branching Behavioral Chains: From Instincts to Conscious
Action

Fundamental Structure of Reactive Chains

Behavioral responses in all animals, including humans, are organized as sequences of
functional units, each initiated by a triggering stimulus. Such a stimulus may be:

(a) a signal indicating the completion of the preceding unit (functionally analogous to
proprioceptive feedback),

(b) an independent stimulus reflecting a change in internal or external conditions, or
(c) a combination of both.

This principle ensures behavioral adequacy to environmental dynamics and the
organism’s internal state. It has been evolutionarily optimized even at the level of the



most ancient forms of behavior—instincts—comprising genetically determined
unconditioned reflexes.

In organisms lacking a neocortex—and thus incapable of ontogenetically forming
hierarchical perceptual primitives—triggering stimuli are processed by phylogenetically
ancient subcortical and brainstem structures. This primordial system supports only
rudimentary sensory integration and behavioral modulation based on internal states
(e.g., hunger, stress, circadian rhythms), but it does not enable the fine-grained
adaptation to environmental specifics characteristic of neocortical systems.

Types of Instinctive Chain Branching

Behavioral analysis reveals three fundamental modes of initiating subsequent chain
units:

1. Dependence on Completion Signal from the Previous Unit

Example: Maternal behavior in rodents.

Following parturition, the first phase—gathering offspring into the nest—is triggered by
olfactory cues. Completion of this phase (all pups gathered) is accompanied by reduced
tactile and motor activity, serving as an internal signal to transition to the second phase:
pup care (licking, nursing). Here, the transition depends not on a new external stimulus
but on the internal state of task completion.

2. Dependence on a Novel Stimulus Reflecting Environmental Change

Example: Defensive behavior in birds.

Detection of a predator (e.g., an overhead moving shadow) initiates an alarm call. As
the threat approaches (increased angular size, wing sounds), a new phase—distraction
behavior (e.g., injury feigning)—is triggered. This transition is driven by updated sensory
information, not by completion of the prior action.

3. Combined Mode: Dependence on Both Criteria

Example: Nest construction in songbirds (e.g., the common chaffinch).

Once the basic nest structure is formed (proprioceptive signal) and rainfall begins (novel
exteroceptive stimulus), the bird switches to collecting water-resistant materials (e.g.,
moss, feathers). This transition occurs only if both conditions are simultaneously
satisfied.

These examples demonstrate that the full complexity of instinctive behavior is achieved
through just two criteria: (1) the presence of a relevant stimulus and (2) permission
derived from the completion of the prior unit.

Invariance of Architecture Across Behavioral Levels

These criteria constitute the foundational architecture of behavioral control, preserved
from instincts to conscious voluntary action. The distinction between levels lies not in
the chain’s structure but in the origin and nature of its components:

At the instinctive level, triggering stimuli are innate releasers, and completion
signals are physiological (proprioceptive).



At the conscious level, the trigger may be internally generated (e.g., the intention
to begin writing), while the completion signal arises from metacognitive evaluation (“this
paragraph is complete”).

Thus, conscious action is not a break from biological foundations but their evolutionary
extension: ancient mechanisms are “offloaded” onto cortical structures and become
controllable via internal models, linguistic constructs, and symbolic planning.

Consequently, the principle of dual control—stimulus plus permission—functions as an
invariant across all levels of behavioral response, from reflexes to creative behavior.

Nature of Triggering Stimuli
Stimuli initiating behavioral transitions fall into two classes:

1. Interoceptive stimuli: deviations of homeostatic parameters from normative
ranges, activating corresponding motivational contexts (e.g., feeding, sexual,
defensive). The concurrent activation of multiple contexts forms an emotional
background that prioritizes behavioral programs.

2.  Exteroceptive stimuli: changes in external sensory patterns, detected by innate
feature detectors.

In subcortical (pre-neocortical) systems, both stimulus types are processed via rigidly
wired neural circuits, without voluntary selection or perceptual modeling.

Evolutionary Expansion: The Role of the Neocortex

The emergence of the neocortex enabled the formation of hierarchical systems for
recognizing perceptual primitives. When activation of an instinctive program coincides
with neocortical neural ensembles encoding a specific perceptual image—and given
sufficient motor cortical plasticity—an associative linkage forms between the action
image and the motivational program.

This mechanism underpins:

Empathic learning: observing another’s action activates similar perceptual-motor
representations, which—when aligned with the observer’s motivational context—
become triggers for analogous behavior, even in novel situations.

Voluntary control: maturation of prefrontal structures allows maintenance of
action images in working memory, simulation of consequences, and initiation of
behavioral chains without external triggers.

Thus, instincts are not replaced but integrated into an image-based representational
space, enabling their recombination into novel sequences adapted to unfamiliar
conditions.

The Theme of Conscious Perception as an Evolutionary Augmentation

At the highest level of behavioral control, the theme of conscious perception emerges
(fornit.ru/71308)—a dynamic representation of a cognitive task that integrates:

the current sensory situation,
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the motivational context,
the goal of deviating from habitual patterns,
the history of sense-making iterations.

The theme functions as a high-level triggering stimulus that organizes the search for
alternative solutions. Following a sense-making episode, the theme may crystallize into
a stable situation image, which subsequently serves as a branching node in the
conditions tree.

This process gives rise to a new form of historical memory—episodes of sense-making
—which store not merely events, but adaptation rules with evaluations of their
effectiveness within a specific thematic frame.

Architectural Implications for Artificial Systems

Artificial adaptive systems aspiring to autonomy and robust adaptability must implement
the described architecture as a functional foundation, not a metaphor. Specifically:

The dual initiation criterion—stimulus + permission—must be preserved.

An innate (architecturally embedded) thematization function is required: the
capacity to extract meaningful contexts and assess their adaptive relevance.

Without this, the system degrades into an associative network devoid of
motivational grounding, incapable of coherent goal-setting.

In the artificial adaptive prototype Beast, the conditions tree was augmented

with “situation” nodes that scaffold the sense-making process. However, the origin of
these situations remained unmotivated. Using the theme of conscious perception as a
generator of situations resolves this issue, enabling natural, ontogenetically grounded
expansion of the conditions tree.

Conclusion

Behavioral evolution is a process of continuous hierarchical elaboration that preserves
the core principle of dual control. From ancient instincts to conscious creativity, all forms
of response rely on the same two criteria: environmental (or internal) change and the
state of action completion.

This principle is not a constraint but the key to sustained adaptability—and its
incorporation is essential both in neuroscience and in the engineering of artificial
consciousness.

Full text of the article “Organization and Branching of Reactive Chains as a Principle of
Evolutionary Optimization Reaching the Limit of Universality”: fornit.ru/71452.

Automatism (NoReflex)

The primary function of consciousness is to form reflexes alternative to habitual ones,
accounting for situational novelty. Such reflexes are called automatisms, emphasizing
their origin.
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Automatisms exist as structures (just as CloneReflexes are objects with specific
properties and behaviors—akin to class instances in programming, but in adaptive
circuitry terms, they are Images).

Initially in ontogenesis, an array of such objects forms based on existing motor
Genoreflexes. As the neocortical Image-recognition system develops, activity in those
Images coinciding with Genoreflex activation becomes the trigger stimuli for primary
automatisms.

In software implementation, one can simply convert all Genoreflexes into primary
automatisms linked to terminal Images in a single operation (as done in the Beast
system). From this point, it becomes possible to voluntarily (i.e., alternatively to habit)
modify automatism properties and, in situations with significant novelty, construct
arbitrary action chains optimized for goal achievement.

During awareness of an actual stimulus, the reaction chain can be paused at any link to
either:

« Continue with a different chain to achieve the goal in new conditions,
» Optimize the link via cerebellar reflexes through targeted practice, or
» Construct an entirely new action chain from elementary action Images.

Example: Musical instrument skill—initially each movement is consciously controlled;
later, a NoReflex forms, enabling “automatic” playing while preserving expressiveness
aligned with emotion and audience.

Perception may contain elements not detected as actual novelty and thus not
consciously processed—but when actions yield unexpected negative results instead of
expected positive ones, problems arise.

No action in response to a stimulus can be fully insured against such surprises.
Therefore, the very first and most ancient level of awareness depth must always include
a check for potential unexpectedness, based on experience stored in Historical Memory.
Elements of novelty not detected by the condition-tree activation (and thus confidently
triggering a linked automatism) may, upon a conscious “glance” at details, reveal that
similar details previously led to negative consequences.

This process of selecting noticed detail Images from the perceived scene is extremely
fast. If nothing alarming is found, the verification result is no longer consciously
processed, and the automatism linked to the terminal Image executes.

If information is found indicating similar details previously caused problems, it blocks the
automatism and takes control to seek a better solution.

In this “just-in-case” monitoring mode, consciousness is not the main “conductor” of
behavior, but a correction mechanism for the “autopilot” in new or changing conditions.
Automatic reactions (automatisms) perform the main work, while consciousness
intervenes only when the habitual script fails or can be improved.

Examples of first-level awareness verifying an automatism before execution:



* You approach a familiar door and automatically reach for the handle to swing it
open as always. But at the last moment, you notice a tiny detail: a yellow sticker
on the handle (“Caution! Under Repair!”). You don’t consciously recognize this
detail as a separate Image—it simply “pops up” from memory: “Such a sticker =
door opens inward.” The automatism “pull toward self” is blocked, and your hand
smoothly switches to pushing. Verification took fractions of a second, with
minimal Aten involvement. Deeper awareness would engage only if the detail
were unknown.

* You walk home “on autopilot™: right turn at the pharmacy, then left at the park.
Suddenly, you notice a fence where the familiar sidewalk used to be. Your foot
has already started turning right—but an internal “stop signal” fires: “Fence =
road closed.” You don’t stop or think—you immediately turn into an alternative
alley between buildings. This isn’t a conscious decision. It’s verification by detail
(fence) canceling the habitual route automatism.

» In the kitchen, you reach for your usual coffee mug. But at the moment of grasp,
you notice from the corner of your eye that the handle is slightly thicker and the
color is burgundy, not dark blue. Instantly, a memory surfaces: “Burgundy mug =
cracked, don’t pour hot liquid.” Your hand doesn’t squeeze but carefully picks it
up—and you place it in the sink. You didn’t think: “Oh, that’s the cracked
mug!” The detail simply activated a warning from Historical Memory.

« You're writing an email to a colleague and already reaching for the “Send” button.
At that moment, your gaze falls on the “To” field—and you notice it
says “lvanova,” not “lvanov.” Immediately, it clicks: “lvanova is my boss, not a
colleague. This email contains a joke she mustn’t see.” Your finger halts above
the button.

The same awareness level responsible for automatism verification also handles refined
recognition when an activated Dendrarch branch is insufficiently specific. The Image is
recognized at a generalized category level—e.g., “person,” “car,” or “familiar face”™—but
doesn’t allow unambiguous identification in the current context.

In such cases, the system automatically directs attention to details that may clarify
identification. This isn’t arbitrary search, but targeted retrieval from Historical Memory:
frames formed in similar conditions are activated and compared with current perceptual
features.

If contexts match—Ilighting, pose, background, emotional tone—recognition occurs
almost instantly, without full Aten engagement. The system simply “finds” the right frame
and confirms: “This is my grandmother,” “This is my car,” “This is the accountant.”

This process doesn’t require deep conscious thought, but it goes beyond pure reflexive
recognition, as it relies on individual experience stored in Historical Memory. This is a
hybrid mode: not novelty requiring interpretation, but not full certainty allowing
automatism without verification.

This is why we easily recognize someone in a familiar setting but may
momentarily “freeze” upon encountering them unexpectedly—say, on a beach in a



Panama hat. The context doesn’t match, the frame isn’t immediately found, and a
deeper interpretation cycle engages. But as soon as confirmation occurs—even via
minor cues like gait, gesture, or intonation—the system instantly completes identification
and returns to automatic mode.

The Awareness Process

The awareness process is implemented by a system of interconnected innate
mechanisms, each specialized for a specific function. Together, they form a unified
system to which the Actual Stimulus is connected via the Priority Attention Channel
(Aten) for the duration of awareness.

The essence of this process is to step-by-step solve the problem of finding a reaction
alternative to habitual behavior, accounting for significant novelty. The sequence of
steps is determined by the Global Informedness Picture (Infocontext), which is updated
with new information after each step. This updated context then defines the conditions
for selecting the direction of the next step. Thus, the awareness cycle operates as an
iteration guided by the dynamic state of the Infocontext.

In other words, the awareness cycle unfolds within an Infocontext continuously updated
by the information generated at each step. The direction of each step is chosen by the
Awareness Function Dispatcher (Dispatcheron), which issues a query to one of a set of
innate Informational Functions (Infofunctions). The primary data source for these
gueries is Historical Memory, along with other data repositories (the awareness
interruption stack, generalization buffer, automatism array, and the Dominanta of an
Unsolved Problem).

The cycle continues until a desired alternative reaction is formed—either as a new
action or as a modified automatism. Once a solution is found and consolidated, the
Orientant loses its actuality, Aten is freed, and the new reaction can subsequently
function as a NoReflex—without conscious involvement. This occurs after just one
session of interpretation, in contrast to the multiple repetitions required to form a
CloneReflex (in natural implementation, consolidation occurs through sustained
activation of the held stimulus).

If no solution is found but the search remains highly significant, the search conditions
and current state are saved in long-term memory as a Dominanta of an Unsolved
Problem (a Gestalt in psychological terms). The Gestalt maintains a high drive to
resolve the issue and acts as a powerful motivator, returning awareness to the deferred
problem whenever conditions allow. Memory of stored Dominantas represents a
second-order quality of Historical Memory: not only individual meanings and rules are
recalled, but also solution pathways, strategies, and even informative errors. The
Gestalt is the fourth and deepest level of awareness—the level of creativity.

Thus, awareness is not a state, but a goal-directed process of searching for an adaptive
alternative, governed by the dynamics of the Infocontext and executed through a strictly
defined set of innate functions. Its purpose is not “to think for thinking’'s sake,” but to
create a new automatism that renders repeated awareness in similar situations
unnecessary.



There is no single “center of consciousness.” Instead, there is a network of specialized
innate modules.

To describe how consciousness works, we must examine the functionality of all its
components.

Innate Components of Consciousness:

e Global Informedness Picture (Infocontext)

» Awareness Function Dispatcher (Dispatcheron)

« Informational Functions (Infofunctions)

« Core memory structures (Gestalts, interruption stack, generalization buffer)
Updatable Structures:

» Global Informedness Picture

» Historical Memory

» All other forms of working memory, including Gestalt structures
Global Informedness Picture (Infocart or Infocontext)

To set a goal and take steps toward identifying potential actions that could achieve it, a
working memory is needed to hold all initial and intermediate results. This memory must
be shared among all components involved in awareness.

For each type of information critical to interpretation (as determined by evolutionary
optimization), a dedicated memory slot exists, connected to the awareness components
that use that information. Whether these slots are localized or distributed is irrelevant
and not considered here. What matters is that all slots form a unified, coherent context
that:

« Defines the current state of interpretation,
» Determines the direction of the next step,
e Is updated at each iteration.

Crucially, these slots constitute a single informational context—a unified system of
informedness whose activity guides every step of interpretation. The information
obtained at each step updates the Infocontext, which in turn sets the direction for the
next step.

Unlike episodic memory—where a new neuron (~1,000 per day) specializes as the
activator of a memory frame (fornit.ru/70648)—the Infocontext structure is predefined.
Otherwise, the Dispatcheron would not know how to handle a novel, unknown context.

The entire step-selection process, based on the Infocontext, is managed by the innate
Awareness Function Dispatcher.
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We can imagine that the earliest aware organisms had very few such slots, limiting their
interpretive capacity. However, competitive evolutionary optimization has refined this
system across species possessing awareness mechanisms, resulting in species-
specific versions best suited to their ecological and behavioral conditions. Even within a
single species, individuals exhibit slight variations in Infocontext structure and other
awareness components.

Scientists B. Baars (fornit.ru/70033), G. Tononi (fornit.ru/70040), and D. Dubrovsky
(fornit.ru/70862), studying consciousness in biological adaptive systems, proposed
models of Infocontext organization and function:

» Baars described a “global workspace” or “executive system” that manages
attention by selecting the most relevant information for conscious access.

« Tononi explained why different species (and even individuals) exhibit varying
levels and “textures” of consciousness: because their neural networks differ in
informational integration. He emphasized not individual slots, but the quality of
connections between system elements. Maximum integration means information
is distributed and interdependent, not localized—consistent with the irrelevance
of strict localization.

» Dubrovsky focused on working memory as the carrier of conscious content
during information circulation and transformation in the brain.

Modeling the artificial Beast system led to a logical, optimized version of awareness
cycles and the Infocontext’s role within them. Given its open-source code, this
represents a programmatic formalization of consciousness algorithms.

If we could visualize brain component activity, we would see that upon waking, the
system prepares the Global Informedness Picture: all awareness memory slots are
initially inactive, but organismic arousal provides baseline signals indicating the state—
Norm, Bad, or Good. This is the first informing slot of the global Infocontext.

At the level of ancient homeostatic structures, specific Vitals requiring restoration are
identified (feeding, reproductive, defensive behavior, etc.). In the prefrontal cortex, this
activates mirror-images of emotional states and corresponding memory slots,
generating a subjective emotional experience. This initial activation is saved as the first
episode of the current state—along with all situational details—as a Historical Memory
frame.

Next, the Infocontext is refined through queries for additional information: eyes open to
acquire perceptual Images; slots for “Who am 1?”, “Where am 1?”, “What’s
happening?” are activated.

Thus, the Infocontext is not a metaphor or abstraction—it is a working mechanism
already proven functional. It is the core of the awareness process, without which
voluntariness, creativity, or even basic adaptation to novelty would be impossible.

Information (Infoabstract)

Here, “information” does not mean:
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bits (cybernetics),

entropy/order (physics),

legal/media “data,” or

a mystical universal essence.

Instead, it refers to Images linked to Significance, informing about some aspect of
current awareness.

The key aspect of information is its capacity to inform—to bind Infocontext components
to their context-dependent Significance, enabling the awareness dispatcher to assess
component actuality. Infocontext slots can be implemented in many ways; in the Beast
system, they are represented by IDs of objects reflecting condition-tree levels:

» Baseline state (Norm, Bad, Good),
« Emotion ID (Image of active behavioral style combination),
« Terminal Image ID (the Actual Stimulus granted Aten access).

The first step of awareness may involve retrieving the Significance of this symbol from
historical experience—first by exact contextual match, then by broader conditions if data
is insufficient.

Additionally, features revealed by detailed analysis of the terminal Image may be
considered—including details not part of the terminal Image itself but noticed during
recognition (e.g., a scratch on a face, smoke smell in background noise, unusual font in
a letter). These can reveal extreme Significance (positive or negative). If such details
were previously associated with extreme outcomes (e.g., threat), they instantly elevate
the stimulus’s actuality—even if the main Image seems neutral—requiring special
processing during interpretation.

This is a nontrivial concept. Information is often confused with raw data or sensory
input. But data alone are always conditional knowledge (personal informedness) and
thus accessible only to those who understand the conditional symbols of informedness.
A cat seeing a book gains no information—it has no subjective Significance. For the cat,
it is merely an object. No Significance = no information.

Data are conditional symbols. They become information only when the subject assigns
them Significance within their adaptive context.

Dubrovsky insisted that the psyche is a subjective form of information (ideal in nature)—
generated by the brain but not reducible to physical processes. A book is a physical
object for a cat, but not informational, because the cat lacks the psychic code

to “unpack” it.

This aligns with the “extended mind” concept (Clark & Chalmers), with a crucial
clarification: a book becomes information not merely by existing externally, but only
when the system (consciousness) can endow it with Significance within its internal
context.



All elements (significant Images) of the Global Infocontext constitute a coherent,
mutually reinforcing understanding of the situation.

For an Image’s Significance to inform the subject, it must be brought into conscious
attention. Outside the single actual-stimulus processing channel, there is no
informedness—equivalent to awareness, since informedness is possible only through
stimulus awareness.

William James, founder of American psychology, spoke of the “stream of
consciousness” but noted it consists of discrete “perceptual atoms” or “minimal units of
experience.”

The Significances of individual Images contributing to the Global Infocontext serve as
elementary components of informedness (quanta of consciousness). Together, they
create the conscious context of the current situation and interpretation stage—i.e., the
subjective experience that evolves with each interpretation step.

Thus, significant Images are quanta of consciousness—elementary units of
informedness.

Interpretation Cycle (Iteron)

No real mechanism can instantly determine a goal and find actions to achieve it in one
step—especially since awareness operates in two competing modes:

1. Target mode: direct response to an Actual Stimulus by finding a suitable reaction.

2. Passive mode: engaged when no urgent response is needed; refines
Significances of previously unattended Images.

Target mode always takes precedence over passive mode. In traditional neuroscience,
passive mode corresponds to the Default Mode Network (DMN).

In passive mode, novel combinations emerge, linking disparate Images to generate
ideas not present in objective reality—yet potentially useful for guiding behavior.
Passive mode is the thoughtful fantasist of mental experience, whose creations can be
tested in reality.

Early computer games used complex branching logic with AND/OR operators, creating
unmaintainable “code jungles.” A stepwise iterative architecture is far more efficient:

» Scalable: complexity grows linearly, not exponentially,
« Fault-tolerant: an error in one step doesn’t crash the system,
» Adaptive: each step responds to current context, not rigid logic.

This structure is simple, effective, and precisely what evolution arrived at for processing
significant novelty.

With each new Actual Stimulus (held in a hippocampal feedback loop), an infinite cycle
begins: the dispatcher receives initial informedness and selects problem-solving steps
that update informedness with their results (fornit.ru/69997). The dispatcher monitors
whether the functional task is complete and the stimulus has lost actuality.
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This stimulus-triggered cycle is the main interpretation cycle. It can update the
Infocontext through its iterative steps.

Animation demonstrating the awareness cycle: fornit.ru/demol7.

Interruption Stack

If a more actual stimulus arises, the current main cycle becomes background but
continues running. It loses the ability to update the Infocontext (to prevent conflicting
updates from multiple background cycles) but still uses the current Infocontext.

Upon interruption, the ID of the suspended main cycle is pushed onto an interruption
stack, allowing return after the new actuality is processed (e.g., returning to a computer
task after answering the door and phone).

The number of possible interruptions is evolutionarily optimized per species.

This mechanism is fundamental to the subjective sense of conscious continuity and
goal-directed behavior. Despite constant attentional shifts, we maintain a “thread” of
complex activities thanks to dispatcher-stack cognitive continuity.

Generalization Buffer

Another feature of interpretation is using memory to preserve meanings of perceptual
fragments for holistic understanding. A child reads words letter by letter; an adult grasps
whole words or sentences at a glance.

Buffer capacity is ~3—4 items in higher animals, ~5—7 in humans—nbut optimizes with
experience. Excessive capacity may include irrelevant elements from prior
generalizations, potentially causing schizophrenic-like effects. Healthy thinking requires
clear separation of relevant from irrelevant stimuli. The dispatcher and generalization
mechanism act as a filter—and theories of schizophrenia (e.g., “hyper-

associativity” or “contextual binding collapse”) suggest this filter is impaired.

The Unconscious

Background cycles constitute the unconscious—they do not update the Infocontext and
thus remain unexperienced. However, if extreme Significance emerges within one, it
can competitively trigger an insight, making that cycle the new main one (while the
former main cycle becomes background).

By day’s end, many background cycles accumulate (including perception-side holds),
increasingly hindering awareness. These cycles more frequently “break through” into
consciousness. In natural implementation, this risks hyperactivation resembling
epileptiform activity.

Thus, in relaxed or sleep states (when no external stimuli demand response), the
system processes accumulated background activity in passive mode, sequentially
deactivating completed cycles. Dreams serve this function—correcting Historical
Memory frames. By morning, the system is cleared of activations without losing
informational value.
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Unlike a gaming computer, consciousness is stimulus-bound. Without input, it shifts to
passive mode, then sleep—because its primary function is to find alternatives to
habitual responses.

Passive-mode steps use different Infofunctions than target-mode steps.

The main awareness cycle is protected from irrelevant background interference
(“thought silence”: fornit.ru/17954). It raises its actuality-detection threshold (depending
on task importance) to prevent disruption. Only highly significant stimuli can capture
Aten—otherwise, goal-directed behavior would be impossible.

Informational Functions (Infofunctions)

An Infofunction is an innate mechanism specialized for obtaining specific information—
typically via targeted retrieval from:

» Historical Memory,

e Interruption stack,

» Generalization buffer,
» Gestalt memory.

Specialized mechanisms for single interpretation steps are evolutionarily feasible—their
complexity does not exceed that of instinct chains.

While instincts took hundreds of thousands of years to refine (e.g., intricate wasp nest-
building), awareness mechanisms evolved over hundreds of millions of years in
vertebrates—from fish onward—allowing far greater sophistication.

Prefrontal cytoarchitecture reveals functional differences across species. For example,
Brodmann Area 10 (prefrontal cortex) occupies:

o 1.2% of total brain volume in humans,

e 0.74% in bonobos,

e 0.57% in chimpanzees,

e 0.55% in gorillas,

e 0.45% in orangutans,

e 0.23% in gibbons.
Cognitive abilities directly correlate with the arsenal and efficiency of Infofunctions.
Each evolutionary deepening of awareness introduces new innate elements:

* New Infocontext slots,

+ New query-response mechanisms,

« New Infofunctions for the dispatcher to select.
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The Beast system implements 32 specialized Infofunctions, each with potential for
evolutionary optimization and competitive advantage.

One early Infofunction identifies the immediate goal for the current Actual Stimulus—
e.g., restoring state from Bad to Good—defining the expected outcome of the
awareness cycle.

Historical Memory

Historical Memory is the primary information source for awareness. Each memory frame
preserves key events:

e Input: ID of the terminal Actual Stimulus + IDs of detail Images critical for
recognition.
(This preserves the entire condition-tree branch, as all ancestors are reachable
from the terminal node.)

For faster access, the following are also stored separately:
» Baseline state ID (Norm/Bad/Good),
« Emotion ID (behavioral style combination),
» IDs of key Images (terminal + details).

In Beast, no detail Images exist—every significant novelty creates a new Image—so
only the branch-node ID is saved.

Beast’s Historical Memory forms its own optimized retrieval tree, which may also occur
in natural implementation.

Early natural implementations stored only Significance in context (semantic memory):

e “Fire =-8", “Mother = +7”.
The same Image acquires different Significances in different contexts, forming a
Understanding Model (Semantory) of its behavior across situations—critical for
early interpretation steps.

Later, memory frames were enhanced to include:
« The action triggered by interpretation,

» The Significance of consequences (positive: goal achieved; negative: harm
incurred).

This creates an elementary behavioral rule:
“If conditions X - Image Y - Action Z - ResultR (+5/-7)"

By observing others, an individual mirrors such rules—learning life strategies without
fatal errors. In Beast, operator actions are treated as authoritative, so mirrored rules are
saved with maximum positive Significance (faith).

Specialized Infofunctions retrieve context-matching rules for trial behavior. The longer
the matching rule-chain, the more confident the action prediction.



Most conscious behavior follows this principle: blitz chess, fluent conversation, passive-
mode daydreams, and dreams all unfold via rule-chain activation.

» Level 1 awareness: monitors automatism execution, ready to replace it if needed.

» Level 2 awareness: rapidly selects actions based on past action-consequence
records—requiring minimal time/resources.

Every act of conscious attention generates a new Historical Memory frame, enriched
with interpretation results. Thus, Historical Memory is the “I"—preserving the individual’'s
unigue experience and its ego-centric Significance.

e Level 3 awareness (fornit.ru/70828): introduces mental automatism—rules
for solving interpretation problems themselves. Methods for solving diverse
problems are stored, eliminating the need to rediscover them.

Semantic Understanding Model (Semantory)

The Significance profile of the attentional object is extracted “on the fly” from Historical
Memory during early interpretation steps, enriching the Infocontext with object
properties. Each new perception updates the model with context-specific Significance,
enabling ego-centric prediction of the object’s impact.

» The Semantic Evaluation Infofunction retrieves all contextually similar episodes
and aggregates their Significances (weighted by context, novelty,
consequences).

« The Prediction Infofunction estimates expected Significance for current action
choices.

The Semantory’s core function is not description, but prediction of ego-centric
Significance—a direct extension of the Egostat’s adaptive

goal. “Understanding” = “predicting interaction consequences” (Meaning = conscious
ego-centric Significance).

The Semantory is not a static database, but a dynamic model of how an object affects
the organism under varying conditions. When combined with behavioral rules from
mirrored observation, objects acquire Significance based on observed outcomes of their
behavior.

The Semantory allows avoiding trial-and-error in novel-but-similar situations.

In Beast, a dedicated working memory for Semantory content was initially implemented
but later deemed redundant—direct Historical Memory retrieval proved sufficiently fast
and convenient.

Awareness Function Dispatcher (Dispatcheron)

The Dispatcheron implements the awareness algorithm across all conscious and
unconscious processes, flexibly modulating flow based on the current Infocontext. Key
informedness changes redirect the algorithm to specialized pathways.
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The Dispatcheron is a network of innate reactions (Genoreflexes with internal effects),
co-evolving with other innate awareness mechanisms (Historical Memory, Infocontext,
Infofunctions).

It regulates key process elements:
« Launching the main cycle upon Aten connection,
« Demoting the main cycle to background upon new actuality,
« Evaluating Significance of the new Infocontext,
» Directing attention to details for refined recognition (via Semantory),
« Determining the awareness goal (or enabling aimless interpretation),
« Initiating Level 1: automatism verification,
» If blocked - Level 2: rapid action selection from Historical Memory rules,

e If no rule found - Level 3: deep problem-solving via mental automatism or
general problem-solving methods (innate Infofunctions),

o If still unsolved — Level 4 (creative): forming a Gestalt (Dominanta).

Though this constitutes an algorithm, it is not a fixed program. At each step, the
Infocontext is updated with experience-based information from Historical Memory—
embedding real-world cause-effect logic into the process. Guided by ego-centric
Significance, this manifests as voluntary choice in interpretation direction, experienced
subjectively as continuous ego-centric flow.

All innate mechanisms and background cycles operate “in the dark”—their work is
unobservable and unassessable. Only the pure dynamics of Infocontext updating can
be evaluated—if Aten is directed to the awareness process itself as an Actual Stimulus,
producing self-awareness (fornit.ru/1277). If consciousness is the processing of an
actual stimulus, then the processing itself can become that stimulus.

Significance evaluation during interpretation is performed by specialized Infofunctions,
refining the Semantory—including self-understanding.

The Dispatcheron is the central coordinator integrating all components (Infocontext,
Aten, Historical Memory, Infofunctions, awareness levels) into a unified, flexibly
managed process. But it is not a homunculus—merely an innate mechanism.

This fully aligns with the spirit of “circuitry of life”: no mystical centers—only cause-and-
effect relationships.

Elements of the Awareness Process

We can now deepen our understanding of the key components of the awareness
process.

The proposed model accounts for the vast array of existing theories of consciousness
(fornit.ru/23531, fornit.ru/19813), their classifications, and criteria for evaluating theories
of consciousness (fornit.ru/68293). All significant publications have been reviewed and
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critiqued (fornit.ru/all), including exotic theories (fornit.ru/69716). A “defectoscope” for
consciousness theories, grounded in scientific methodology, is also available
(fornit.ru/68875).

Goal for Action Selection

A goal is not an abstract desire, but an operational component of the Infocontext that
defines the criterion for terminating the interpretation cycle. The goal is the bridge
between problem and solution, between novelty and automatism.

Reflexes and automatism do not require motivational goals; they are triggered by any
initiating stimulus within the current context of an active behavioral style (feeding,
reproductive, exploratory, defensive, etc.). However, when a problem arises in finding
an appropriate reaction under novel conditions, something must define what this new
reaction should achieve. Let us call this goal-directed motivation (fornit.ru/67888), or
simply a goal. The goal is the most general context for interpreting the actual stimulus in
the attempt to find actions that achieve it.

The need to define a conscious goal arises only at the psychic level, and during the
interpretation cycle, the goal can be arbitrarily adjusted. Below the psychic level,
reactions are executed strictly within one of the homeostatic behavioral contexts.

A goal is information for the Infocontext that preserves what must be achieved through
one’s actions. It is an Image + Significance + achievement criterion (the features
indicating successful outcome).

Not just “bicycle,” but “I'm riding a bicycle through the park = +7.”

A specialized Infofunction identifies the goal on the first step of the interpretation
process, in either target or passive mode. This Infofunction has been evolutionarily
refined with ever-expanding capabilities. In target mode, it initiates a search for actions
capable of achieving the goal. Without a goal, this mode is impossible. In passive mode,
the goal provides the context for fantasy development. Even without a defined goal, a
scenario will still be generated—but without a specific context.

The earliest evolutionary goals are homeostatic states—for example, normalization of
energy, water, or oxygen Vitals (each subsequent one having higher Significance than
the previous), protection from damage, etc. The most general goal can be the state of
Good, which carries high Significance.

The goal-identification Infofunction detects current needs and competitively selects the
most significant goal under the given conditions.

At a more complex evolutionary level, this Infofunction uses Historical Memory to
determine what actions lead to improved states. This allows setting goals that may
initially cause negative sensations but ultimately yield high positive outcomes. Thus, a
goal might involve provoking a reaction from another entity (living or inanimate) or from
oneself.

The Significance of social ethics can so outweigh homeostatic disruption that goals
directly harmful to one’s own state may be activated. The same applies to beliefs in self-
discipline, religious convictions, or personal overvalued ideas.


https://fornit.ru/67888
https://fornit.ru/68875
https://fornit.ru/69716
https://fornit.ru/a11

Without goal-directed motivation, there will be no attempt to solve the reaction problem,
and interpretation defaults to passive, goalless mode (fornit.ru/68279), during which
Image Significances are clarified and new Image combinations are discovered.

Even more passive states are called laziness (no need to interpret anything at

all: fornit.ru/652) and stupor (a need to react, but no idea how to do so in a novel
situation: fornit.ru/989). It is not that laziness causes the absence of goal-directed
motivation; rather, goal-directed motivation fails to arise when the organism’s adaptive
systems shift it into a state of non-urgency.

Laziness can be overridden by urgent needs to restore homeostatic Vitals, signs of
danger, or the genetically predetermined (“unconditioned reflex”) motivation
of “Dissatisfaction with the Status Quo” (fornit.ru/870).

Every new stimulus that triggers interpretation must be checked for whether it offers an
opportunity to resolve a problem stored in the Dominanta array. If so, an attempt is
made to perform an action, which is then evaluated by its effect. If the effect is negative,
the Dominanta remains open.

Although Dominanta data structures have no inherent expiration, during laziness or
sleep a function scans the Dominanta array and closes those that are no longer
relevant.

A Dominanta is a goal deferred in time due to the absence of conditions for its
realization.

Abstraction

If static Images are activated by recognizers of unique perceptual or action feature
combinations, then abstractions are needed for use in the awareness process—
informational representations whose Significance can be arbitrarily modified, and from
which new Images can be constructed.

Abstractions are so detached from reality—though they reflect it (it is impossible to
imagine something entirely novel, as all mental content is assembled from known
elements)—that they can be manipulated freely, forming the most fantastical
combinations. This is precisely what occurs in passive-mode awareness. Abstractions
like “unit,” “happiness,” “truth,” “meridians,” “time,” etc., do not exist in physical reality;
they are mental constructs that emerge through understanding, mirroring, and personal
fantasy.

Most abstractions are products of mirroring; only in creative, goal-directed, or passive
fantasy do original representations arise—often before they are verbalized. When the
need arises to communicate such representations, one must select words, analogies,
and invent terms to denote them.

The importance of abstractions lies in their ability to suggest entirely new actions, which
can then be tested in reality under suitable conditions. Passive mode is thus a source of
novelty more flexible than mere mirroring of others’ behavior.
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Abstractions have a dedicated storage area within the psyche. Initially, static Images
simply form their analogs—abstractions—during Significance evaluation in
Understanding Models (fornit.ru/69260). Later, they acquire elements uncharacteristic of
objective reality.

The simplest abstractions, most fundamental to awareness, are the organism’s
homeostatic baseline states: Norm, Bad, or Good. At the interpretation level, these
states give the Dispatcheron clear direction for the next problem-solving step:

e Bad - find a solution that restores Norm.
e Good - store data on actions that led to Good, to be used as rules in the future.

Abstractions do not exist at the level of physical processes—they emerge at the level of
description, interpretation, and subjectivity. Yet this does not make them less real; they
are real as structures of experience and mechanisms of understanding that shape
behavior.

An abstraction is a quantum of consciousness. It is universal: the same abstraction
evokes identical understanding in any mind. The abstraction “one” is shared by all
rational beings. This does not correspond to physical object properties—even two
identical nails are distinct physical entities. In this sense, abstractions are immaterial
(fornit.ru/69763) and possess specific properties (fornit.ru/71010):

Property of Arbitrary Autonomy

Abstractions can be mentally transformed, combined, destroyed, and recreated at will.
Unlike perceptions, which are rigidly tied to external stimuli, abstractions are subject to
the agent’s control. This underlies fantasy, planning, and thought experiments.
Example: mentally “repainting” a car or “rearranging” furniture—manipulating
abstractions without altering reality.

This property is the foundation of creativity and imagination. Without it, there would be
no art, science, or goal-setting.

Implementation Independence

Arbitrary adaptive systems can be implemented in any way that ensures experiential
informedness—on transistors, in software, etc.—yet they will generate abstractions with
the properties described here. What is implemented on neurons in one system can be
implemented on transistors in another (fornit.ru/art10). This points to the informational,
not material, nature of abstraction.

Property of Uniqueness

This is a strong version of functionalism, not universally accepted. Many philosophers
(e.g., proponents of “philosophy of mental content”) argue that qualia can be subjective
and not fully reducible to functional relations.

Innate Ego-Centricity (fornit.ru/70018)

The Significance tied to abstractions generates a holistic sense of self (fornit.ru/70860).
However, the complete arbitrariness of abstractions contradicts the uniqueness of the
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subject, creating only an illusion of self-identification (fornit.ru/70640). We feel unique,
but everything we imagine and experience consists of impersonal abstractions, even
those meant to capture uniqueness.

In other words, there is nothing in us that makes us unique in the awareness process.
Two snowflakes, identical in form, size, and chemical composition, are still two distinct
snowflakes—their uniqueness lies in their location in physical space-time
(fornit.ru/70790). But two thoughts lack physical uniqueness; they are based on the
same abstractions, indistinguishable in essence. The concept “one” is a single
experiential meaning for all who use it. Although each abstraction is physically
represented by a recognizer in the brain, to the subject it has no connection to the
physical world—it can be implemented in any way that ensures experiential
informedness (fornit.ru/68830), yet its mental essence remains universal.

Uniqueness is the impersonality of abstractions in their universal experience. Any
individual experiences informedness through the same abstractions as any other being
possessing them—indistinguishably.

This property, though seemingly sacrosanct to the point of controversy, leads to
profound conclusions described in the article on Ego (fornit.ru/1648). It is precisely this
property that allows the deepest insight into subjective experience and the foundations
of subjective informedness (fornit.ru/70860).

Property of Contextuality

Due to uniqueness, abstractions are easily formalized—assigned conventional symbols
for communication. In nature, this occurs via verbal or nonverbal signals. Correct
understanding of a formalized abstraction requires transmitting the conditions of its
application, because Significance is always assigned within a specific contextual
situation. The same abstract Image can have opposite Significances in different
contexts: an apple is positive when hungry, negative when overfed.

Thus, formalization must denote not only the abstract Image but also its Significance
context—or simply transmit the Significance itself. An abstract Image without defined
Significance has no meaning (meaning = conscious Significance of an Image) and
degenerates into an uninformative essence. Abstractions without Significance do not
exist.

Many, especially mathematicians, rely on formal rules and postulated logic to generate
new representations—but this is an illusion. Mental models (systems of abstractions
with specific interactions) always arise first; only then can they be formalized for
communication.

Examples:

« Kekulé’s benzene ring: The formula emerged after a visual, almost mystical
intuition (a snake biting its tail in a dream).

» Einstein’s relativity: He did not derive Special Relativity by manipulating
Maxwell’s equations. From childhood, he asked, “What if | ran at the speed of
light?” Later came thought experiments (“What does an observer see in a moving
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train?”). Only then did he use mathematical formalism (Lorentz, Minkowski) to
express an already-formed intuitive picture.

» Mendeleev’s periodic table: After long struggle, he saw the order in a dream—not
through calculation, but through deep immersion and recognition of hidden
structure.

« Infant cognition: A baby feels love, fear, hunger before speaking, forming a
mental model of the world through intonation, touch, and gaze—experience
precedes verbal expression.

e Musical composition: A composer hears a melody in their head—it exists as an
Image of meaning and emotion—before notating it. Often, they say, “I didn’t
invent it—it just came.”

Property of Categoriality (Level of Abstraction Embedding)

Understanding Models gradually develop a hierarchy of embedded abstractions through
experience. Competence in a domain depends on how many levels of this hierarchy are
formed. A child or novice possesses only the first level: direct Image—Significance
binding in current conditions.

The article (fornit.ru/70928) describes how conflicts in mutual understanding arise from
differing competence levels, as in the Dunning-Kruger effect. Low understanding limits
the ability to forecast success because one lacks experience with the depth of unsolved
problems in the field, creating an illusion of clarity.

Abstract categories are based on prototypes—“most typical” examples (e.g., a sparrow,
not a penguin, is the prototype for “bird”). Abstractions here are averages or
generalizations from experience in specific conditions.

Such abstractions can form relationships (e.g., “time is money,” “love is a journey”) with
context-dependent meaning. This evolves beyond primitive semantic memory (where an
Image is linked only to its Significance) to episodic memory frames, where a stimulus is
linked to a response and the Significance of that response—yielding more complex
behavioral rules.

However, only abstract Images have internal elements that act as recognizers (fornit.ru/
5389, fornit.ru/5089); relationships are stored in Historical Memory frames and retrieved
via mental queries during interpretation (fornit.ru/68522).

People group abstractions into categories (e.g., “bird,” “tool”) with radial structures
(central and peripheral examples), not strict definitions.

Examples of abstraction hierarchy development:
Example 1

e Level 1 (child): “Dog = something that barks.”
» Level 2 (schoolchild): “Dog = domestic mammal, canid family.”

» Level 3 (zoologist): Species classification, genetic lines, behavioral patterns,
evolutionary history.
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» Level 4 (veterinarian): Abstractions about health, immune system, diseases—
new categories inaccessible at lower levels.

Example 2
o Level 1. “5 =five apples.”
o Level 2: “5 = natural number with divisibility properties.”
» Level 3: “5 as an element of algebraic structures, modular arithmetic.”
» Level 4: “5 in number theory, prime numbers, Riemann hypothesis.”

Understanding Model hierarchies may be linked to formal symbols for communication or
remain private to the subject’s interpretation.

Initially, these hierarchies mirror the perceptual Image hierarchy from the tertiary parietal
cortex (correlation with the objective world, from simple features like lines/angles to
complex ones like faces/objects: fornit.ru/70785).

Experientiality

Abstractions are not mere symbols—they are accompanied by an inner sense of
meaning: “what it is like to think of 5,” “what it is like to love.” Computations occur in
adaptive interpretation algorithms, while experiences accompany the informational
results as a subjective Infocontext that evolves with each interpretation step
(fornit.ru/70864).

Even a formalized abstraction (e.g., an equation) evokes qualia of understanding
—"“illumination,” “clarity,” “coherence.” A mathematician who grasps a proof
feels “beauty” or “elegance”—these are qualia of abstract understanding.

This property distinguishes mechanical symbol manipulation (as in Al) from conscious
understanding, marking a conventional boundary between computation and
consciousness—ijust as conventional as the boundary between an object’s form and its
content.

Translatability

Abstractions can be communicated to others, but never fully as they exist in one’s mind.
Transmission requires conveying context, Significance, and experience—which is not
always possible. The newer or deeper the Understanding Model, the greater the
distortion in transmission.

Example: A teacher explains quantum superposition via Schrodinger’s cat, but the
student receives only a distorted, simplified version.

Generativity

Abstractions do not merely store experience—they generate new understanding. By
combining abstractions, a subject can create something never perceived—

e.g., “unicorn,” “infinity,” “null space.” This underlies scientific hypotheses, mathematical
constructs, and philosophical concepts.
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Example: The concept of “imaginary numbers” began as abstract play but later enabled
powerful applications in physics and engineering.

Translatability and Generativity logically follow from the above. They describe the
challenges of transmitting deep abstract models and the capacity to generate new
concepts (unicorn, imaginary numbers)—an absolute Significance, independent of
culture, personality, or context.

Informational Properties of Abstractions

The awareness process is an iteration of discrete interpretation steps within the Priority
Attention Channel (fornit.ru/70759). This process has a common information structure
(fornit.ru/68540) updated at each step, enabling the next step’s direction to be
determined in a new context. Conscious experience is the subject’s informedness
(fornit.ru/69997).

The quantum of conscious experience is information: an Image (perceptual or action-
related) linked to its Significance in the current situation—i.e., an abstraction. Thus,
consciousness consists exclusively of abstractions.

An information portion (fornit.ru/68830) is an abstraction of a specific type (Image linked
to Significance), retrieved (usually from Historical Memory: fornit.ru/67560) to update
global informedness and create context for the next interpretation step.

An abstraction is the minimal unit of conscious experience—informedness about the
currently revealed aspect of a problem (target or passive). Each interpretation step is
accompanied by conscious experience of new information. Each experience is an
abstraction carrying meaning (conscious Significance). Consciousness is an
informational process in which the subject iteratively updates informedness via
Significance-based abstractions.

Most abstractions entering consciousness are not created on the fly but retrieved from
Historical Memory, which stores past events with context (where, when, how one felt).
Upon a query (e.g., “What is that sound?”), the system searches for similar patterns,
retrieving abstractions laden with Significance: “This happened before a fall,” “After this,
my mother comforted me.” Thus, memory is not an archive but an active participant in
interpretation, supplying meaning-laden abstractions.

Experience is not “what happens in the head.” It is what the subject knows at this
moment about self and world, with Significance. When you say, “I'm sad,” “I remember
that day,” “I feel misunderstood,” you are fixing your current informedness—a chain of
abstractions in the Priority Attention Channel.

No abstractions - no meaning. No meaning — no experience. Only at the level of
Significance-laden informational abstractions does “I am experiencing this” arise.

Meaning

The word “meaning” is especially vague—not only in dictionaries but also in scientific
literature. Often it is discussed in the context of “the meaning of life.” To say that the
meaning of life is the subject’s conscious Significance of life is disappointing to those
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seeking a sacred destiny. Yet philosophers rejecting mystical “explanations” conclude
that meaning is Significance.

» Edmund Husserl viewed meaning as the actual value or Significance of an object
for the subject—functional Significance acquired through life situations and
activities.

» S. Vasiliev compares meaning to the value of money, determined by social
recognition and Significance, not material properties.

« B. Franklin saw life’s meaning through practical values, virtues, and societal
contribution—meaning as usefulness and Significance.

The word “interpretation” is clearly tied to meaning and Significance formation.
Interpretation is the act of conscious assignment of Significance to a

phenomenon. “Understanding” is the result of interpretation—a state where meaning
becomes integrated, holistic, and conscious (fornit.ru/1073).

Initially, meaning is derived from existing Understanding Models (the semantic part of
Historical Memory). If no information is found for an object of attention, it appears
meaningless and incomprehensible. With each interpretation, information about its
meaning enriches until the subject feels all important aspects are known.

Since meaning (in this context) is Significance, meanings are the core of interpretation
—Ileading to fuller understanding and more confident solutions to the problem of finding
alternatives to habitual behavior under novelty.

There is a subtle distinction between Significance and meaning:
» Significance is a quantitative evaluation (-10 to +10) from the DiffSigner.

» Meaning is the qualitative interpretation of this evaluation within an
Understanding Model.

Example:
» Fire Significance: -8 (burn).

» Fire meaning: “danger requiring avoidance” (in a forest) or “source of warmth and
cooking” (+6, in a camp).

Thus, the same object can have different meanings with the same numerical
Significance if context changes interpretation.

Meaning is always tied to abstraction: a concrete Image (“this fire”) has Significance; an
abstraction (“fire in general”) has meaning, generalizing experience.

If an object has no Significance in any context, it becomes meaningless:
e Achild finds multiplication tables meaningless.

» Adepressed person loses Significance for all objects; the world seems
meaningless.
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This is not a philosophical crisis but a functional state of the Egostat—its Semantory
cannot map the object to known models.

Meaning is Significance consciously interpreted within an Understanding Model. It does
not exist “outside the subject,” yet it is not an “illusion”—it is real as a structure of
experience guiding behavior.

Loss of meaning is not metaphysical emptiness but an Egostat signal: “This object does
not fit my world map. Interpretation is required.”

Voluntariness

The concept of voluntariness is as sacrosanct in everyday perception as meaning. The
guestion of “free will” is resolved very differently by philosophers; mystical philosophy
simply postulates it. At first glance, free will seems to mean acting unpredictably—which
can be mimicked by random actions. But freedom is better understood as acting as one
wishes, without external coercion. Yet internal coercion (consideration of consequences)
is unavoidable, and internal reasons often stem from external influence: “Do this, or I'll
shoot you.”

Everything reduces to a decision-making process that weighs all relevant reasons by
their competing Significance, based on Historical Memory experience.

For habitual actions in familiar conditions, the question does not arise—interpretation
work has already been done, verified, and yielded positive results. There is no need to
doubt or repeat the work.

But if novelty appears, doubt becomes appropriate—new conditions may yield
unexpected results. Then interpretation is needed to assess risks and form a new
hypothesis. The decision may lead to the same action, but its result is re-evaluated. If
positive, the action is confidently performed even in the expanded conditions. If
negative, one must seriously consider a different action and begin constructing it
mentally.

In any case, novelty triggers re-interpretation to find a desired alternative to the habitual.
If the alternative coincides with the habitual, one only needs to verify it in practice.

Thus, voluntariness in interpretation is the finding of an alternative to the habitual.

Willpower is required when the new solution significantly differs from the habitual,
causing doubt before the result is known. One must push the new solution through:

1. resistance from the habitual (which tempts one to act as before), and
2. uncertainty about consequences (harder to overcome in high-stakes situations).

This can involve painfully exhausting interpretation efforts and high-negative
Significance experiences—this is what manifests as willpower.



Voluntariness is a function of the individual adaptive system that generates alternatives
to habitual reactions under novelty. It does not abolish determinism but implements it as
a search for optimal solutions based on experience.

“Free will” is the subjective experience of this process: the feeling that “/ could have
acted otherwise,” because the system genuinely considered alternatives.

The goal of consciousness is not “to be free,” but to create a new automatism that
makes repeated “freedom” in that situation unnecessary.

The result of voluntariness is the chosen action, and the iteration process is based on
experience of good and bad outcomes in context. Thus, subjective freedom turns out to
be conscious necessity (Spinoza).

Thinking

Awareness at the first two depth levels is experienced but does not involve thinking;
everything is done quickly via established rules.

Those who have tried to observe their own thinking are discouraged by how elusive and
chaotic it seems. Explaining how one arrived at a decision is only possible after the
decision is made—and even then, only with effort to reconstruct logical sequences.
Access to such sequences is possible only if chains of steps with distinguishable
information requests were stored—i.e., mental automatism.

The difficulty of self-observation stems from the fact that there is only one Priority
Attention Channel. If it is already busy with interpretation, a second process for
observation is impossible without interruption.

It is possible that the other brain hemisphere could help. With two independent adaptive
mechanisms (perception to interpretation), interhemispheric interaction might allow one
hemisphere to “peek” at the other—but this remains unexplored. However, there is
reason to believe such interaction is important for integrating different types of mental
processes.

Mental automatism—problem-solving methods—can be examined by directing attention
to them, which requires skill. The sequence of Infocontext changes during problem-
solving reveals how the solution process unfolded.

All this is so far from empirical research data that speculation should be avoided—
though self-observation offers many clues.

Thinking is an analyzable process of Infofunction queries, characteristic of the third
depth level of awareness, because the first two levels involve too few, indistinct steps.
Third-level Infofunction algorithms are more complex and can take several seconds in
difficult cases—during which consciousness “stalls” in experience, though subjectively it
feels smooth and continuous (as there is no way to perceive pauses between
Infocontext updates).

While hippocampal EEG shows regular oscillations (corresponding to signal loop time
for held Images), awareness-cycle oscillations are unpredictable and chaotic—because



step duration depends on Infofunction processing time. The deeper and more complex
the solution, the longer the periods.

The question “What is a thought?” has always occupied philosophers. But thoughts do
not reveal their essence, and without knowing the algorithm, there is no chance of
guessing how individual thoughts arise—only their informational results are reflected in
experience.

Awareness is the general adaptive search for alternatives. Thinking is its third, most
resource-intensive level.

Thinking is the experienced process of the third awareness depth level, in which
Infofunctions are sequentially activated to search for or construct solutions when ready-
made rules (NoReflexes or episodic rules) are insufficient.

It is not a stream of Images or an “inner dialogue,” but an algorithmic iteration managed
by the Dispatcheron, subjectively experienced as a “dead end,” “insight,” or “smooth
reflection.”

A thought is a new portion of informedness (Infoabstract) entering the Infocontext after
Infofunction work.

Example: Trying to recall someone’s name.
e Level 2: Scanning familiar faces—fails.

« Thinking activates: “Where did | see him? At a conference? What was the topic?
Ah—neurointerfaces! So he’s from NIICHAVO... Name starts with ‘K’... Kolyan!”
Each guestion is an Infofunction query; each answer updates the Infocontext.

The level at which awareness of a stimulus is limited depends on accumulated
experience (historical memory). If experience is scarce and no relevant prior experience
is available in a given situation, the subject tends to adopt the experience of someone
more experienced—particularly an authority figure. If the situation does not require high-
stakes decisions and historical memory contains no rules associating hasty decisions
with negative outcomes, the subject typically defaults to habitual responses at the most
primitive level of interpretation. At a deeper level of interpretation, it becomes possible to
deliberately select rules that determine the appropriate level of interpretation for the
current situation, followed by an evaluation of the outcome of this choice. This
evaluation will subsequently be taken into account automatically at the initial levels,
without requiring conscious effort. The absence of such an alternative gives rise to the
psychological phenomenon termed “idiocy": fornit.ru/71515.

Awareness (Oso3snannost)

This is an unexpected topic for this book, unrelated to mystical or
psychological “mindfulness” concepts. A detailed exposition with mathematical
formalization is available at fornit.ru/71034; only the essentials are presented here.

The philosophical term “qualia” is inadequate—it defines nothing. We need a term that
guantitatively characterizes the adaptive capacity of subjective experience—say,
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awareness (osoznannost), meaning the strength of qualia: clarity, intensity,
completeness, and efficiency of dynamic informedness.

Thus, awareness is separated from the general awareness process as the voluntariness
of choosing (fornit.ru/artll) the next interpretation step, whose result updates global
informedness. However, this choice is made by the innate Dispatcheron, so this
voluntariness is not mere necessity in awareness but a hardwired algorithm, with
necessity determined by the Infocontext.

The efficiency of the process directly depends on the Infocontext’'s state—on how
completely informedness occurs without omitting important elements. Human
awareness is more efficient than a cat’s, but even humans can experience awareness
failures. A creative problem-solver has higher awareness than someone long detached
from creativity. A healthy person has higher awareness than a mentally ill one.

In psychology, “awareness” varies widely in meaning, sometimes reaching mystical
notions. Here, it is not a synonym for mindfulness, a meditative state, or

mystical “presence,” but a strictly defined term grounded in the adaptive mechanism of
awareness—finding alternative actions under novelty.

In its adaptive function, awareness is the capacity for alternative choice under
uncertainty. This concise definition is elaborated below. Without it, awareness appears
fully self-sufficient, and subjective experience seems merely an epiphenomenon—a
side effect without adaptive functionality. It would also seem that the general
informedness structure (fornit.ru/68540), updated at each awareness step, automatically
generates subjective experience—implying that implanting this structure anywhere
would yield subjective experience.

Subjective experience is not an epiphenomenon but a regulatory organization of
informedness, ensuring flexibility and efficiency in awareness. It is formed from discrete
guanta of awareness—abstractions that do not exist in nature as entities but constitute
the subject’s current informedness—the context for interpretation.

Imagine being in a forest (information flow). Quanta of awareness are map
labels: “river,” “danger,” “path.” The context is the assembled map. Subjective
experience is the feeling of holistic direction, confidence, anxiety, or clarity—what helps
choose the next step. But this choice is not made by informedness itself; it is made
mechanically by a “dispatcher’—a system of reactions formed through evolutionary

complexity and optimized by selection.

Thus, subjective experience is informedness via actualized abstractions, creating
context for the next interpretation step. Awareness is the wholeness and efficiency of
this informedness and the arbitrary-choice system’s effective use of it, creating the
effect of voluntary interpretation direction.

It should be understood that actualizing abstractions has a material basis (selecting
Image ID + Significance ID), but the abstraction itself is not an ID—it is a conditional
symbol of the Image’s functional Significance for the subject, enabling a holistic
understanding of meaning and choice of the most desirable action.
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This means awareness can be viewed in two equivalent aspects of key awareness-
process elements ensuring adaptive efficiency:

1. as physical processes of identifying important information and actualizing it in the
working memory of global informedness, and

2. as the subjective picture of informedness in the form of experience.

The quantitative characteristic of awareness in adaptive function is the completeness of
the informational picture, ensuring the most effective solution to the problem of finding
an alternative to habitual reaction. If, based on final success in finding a useful
alternative, we identify the awareness elements (abstractions or, alternatively, Image
IDs + Significance IDs) that played a decisive role, we obtain the completeness of
awareness elements. All data for this evaluation reside in experience—i.e., Historical
Memory. Awareness elements are selected by context-matching conditions between
Historical Memory frames and current interpretation conditions—full matches yield
confident results; partial matches yield more tentative ones.

Unlike cases of complete informational data, there are cases where causes (e.g.,
depersonalization, derealization) limit the number of awareness elements used in
interpretation, extracting fewer critical data from memory episodes, potentially failing to
find a useful solution.

This directly shows how awareness’s adaptive functionality strengthens with enriched
experience. Without experience, there is no awareness. Limited experience yields
inadequate or suboptimal solutions due to incomplete awareness elements. Ideally,
experience forms a NoReflex—a confident (pre-verified) solution requiring no
awareness, executed under sufficiently matching conditions.

Such experience, requiring no awareness, is called intelligence (a terminological
definition, unlike philosophical ones: fornit.ru/475).

Intelligence

Intelligence is often confused with consciousness or the process of finding new
solutions. But IQ tests assume the subject already possesses solution experience, not
that they solve problems during the test. Finding a new solution can take years, while
tests are time-limited.

Intelligence is verified experience—a pre-existing system of solutions (including solution
methods). Such experience “fires” immediately, so these reactions are called
automatisms.

If the frontal lobes are disabled (e.g., by alcohol), depriving one of consciousness, only
habitual, stereotyped reactions remain—including complex ones like “ways to prove the
Pythagorean theorem.” Externally, unconscious behavior is hard to detect; it manifests
in details. A drunk person walks their usual path, ignoring a new puddle, unable to
account for novelty, reacting only in the most general, habitual way.

This yields a quantitative criterion of intellectuality: the fewer awareness elements
needed for confident, effective solution, the higher the intelligence in that specific
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manifestation (e.g., a wolf's intelligence in recognizing forest danger exceeds a human’s
in the same context).

When discussing intelligence, context is essential—i.e., the conditions for which the
experience is used.

Mechanism of Awareness Participation in the Awareness Process

The Dispatcheron is the tourist deciding the route based on navigational signals.
Experience is not “background noise” but a navigational signal. The Dispatcheron
embodies the homunculus—but without infinite regress, because it cannot decide
anything on its own. It needs an informational context to choose the next interpretation
step, and it needs that step to yield new information to choose again. Only this linkage
creates the dynamics of interpretation iteration; without any component, the cycle stops.

To build a complete model, we must examine its interacting components.

Subjective experience (qualia) occurs as “phenomenological awareness”—the ability to
notice internal states: thoughts, feelings, bodily sensations. In metacognitive form, it is
awareness of one’s own mental activity (e.g., “I see that | am anxious”).

Two pathological states are known: depersonalization and derealization, which impair
awareness-process efficiency, weakening awareness without stopping it.

» Depersonalization is detached experience. A person may say, ‘I feel
detached” (metacognitive awareness) or “I don’t feel my
emotions” (phenomenological awareness of absence). The awareness process
may continue, but it is impoverished of critical informational components that
would make it full and effective. Not feeling emotions means the emotional
context—though present via ancient adaptive mechanisms—fails to play its
guiding informational role, because the Dispatcheron ceases to respond to it, and
awareness does not arise from the emotion’s consequences (forecasts,
connections, meaning evaluation).

» Derealization is a state where the external world seems unreal, flat, artificial
—"through a veil,” like a dream or film. A person may describe: “Everything looks
fake,” “The city seems painted,” “People appear as dolls.” This is not
hallucination—the person knows the world is real but does not feel its reality.

As with depersonalization, awareness formally continues, but its quality and efficiency
degrade. Sensory-perceptual richness is lost. Normally, awareness relies on vivid,
multidimensional perception: colors, sounds, smells, textures. In derealization,
perception becomes flat, muted, mechanical—the world loses depth,

color, “warmth.” Awareness is thus deprived of its sensory foundation, becoming
abstract and impoverished—*I see, but do not perceive.”

Derealization, like depersonalization, impoverishes the awareness process—certain
informational components that would normally enter awareness as context remain
passive. They exist in perception but are unused. Unused by what? There must be a
mechanism that considers Infocontext components to regulate the next interpretation



step. This step, via memory query, would yield information updating current
informedness and forming a new context for the next step.

Some theories of consciousness (e.g., K. Friston’s) call this mechanism “predictive
coding.” According to this theory, the brain constantly generates predictions (“/ expect
the world to be real, familiar, significant”), compares them with input, and triggers
awareness/adaptation upon mismatch (prediction error). Friston heuristically recognized
the need for such a mechanism. However, Friston’s model—reducing consciousness to
prediction-error minimization (i.e., striving for stability and predictability)—is inadequate
to the reality of brain adaptive processes, where errors, surprises, and instability are
drivers of cognition, not obstacles (fornit.ru/70999).

In the actual-stimulus awareness scheme (fornit.ru/68516), several key mechanisms do
not directly participate in the information-update algorithm. The most important is the
goal-identification mechanism—defining what the solution should achieve. This
mechanism activates in target-mode interpretation. In passive mode, interpretation is
goalless, yielding specific adaptive effects (Significance refinement, idea generation,
predictive chains).

The interpretation process itself is regulated by the Awareness Function Dispatcher. Its
efficiency determines interpretation effectiveness, so it is evolutionarily optimized. Such
optimization may include predictive evaluation of each interpretation moment via
Historical Memory queries (fornit.ru/68522).

Another evolutionary development is rapid prediction. With each new quantum of
information updating informedness, “anticipatory excitation” (per I.P. Pavlov) may
activate.

All this enriches global informedness (more informedness — more possibilities) and
produces the experience of situational clarity: vividness, completeness, and holistic
understanding.

More evolutionarily recent structures are more vulnerable to dysfunction under
pathology (stress, hypoxia, intoxication, anxiety, trauma). Resources are redirected to
ancient systems, explaining reduced awareness—depersonalization, derealization, and
eventually full unconsciousness, while ancient reflexes persist. Externally, one may not
notice that the subject is acting unconsciously.

Depersonalization and derealization clearly affect slightly different Dispatcher functions.
Complete Dispatcher failure leads to a state equivalent to lobotomy.

Thus, awareness is a quantitatively and qualitatively defined property of subjective
experience, linked to active regulation of the conscious awareness process by the
Infocontext, enabling effective decisions under uncertainty and novelty, ensuring
evolutionary advantage and behavioral flexibility.

It is not a state but a functional characteristic:
« Clarity: completeness of the informational picture,

» Intensity: strength of active abstractions’ Significance,
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» Wholeness: coherence and sufficiency of Infocontext elements,
» Effectiveness: capacity to yield adaptive solutions.

Awareness = adaptive power of subjective experience.
“Awareness is the process. Awareness (0soznannost) is the measure of its
effectiveness.”

Example: Walking in a forest, you hear a rustle.

1 kky 1w

« High awareness: abstractions “danger,” “bear,” “wind with scent,” “grass

height” activate instantly—you freeze or retreat.

» Derealization: “rustle” is perceived as “background noise,” context impoverished
—you continue walking and encounter danger.

Mathematical formalization of the awareness model: fornit.ru/71034.

Dominanta of an Unsolved Problem (Gestalt)

Simply put, this is when you desperately want something but cannot have it. More
precisely, it is a problem that currently has no solution, yet is so important that it
constantly returns to mind, dominating thoughts. This is a Dominanta of an Unsolved
Problem (fornit.ru/68503).

Do not confuse this with a catchy tune or phrase looping in your head—that is passive-
mode thinking (fornit.ru/68279) about something once deemed important but not
problematic or goal-directed. A Dominanta is a targeted problem requiring solution.
Evolution found a way to eventually resolve or accept such problems and discard them
from mind. Many accept them immediately—they are unlikely to create anything truly
great or timeless.

Psychology has long noted this phenomenon, calling it a Gestalt: an unmet need,
unrealized desire, or unfinished situation that continues to negatively affect life. All these
reduce to one thing: a sufficiently actual problem not yet solved—*“closing the

Gestalt” so it no longer occupies thought.

If no solution is found even at the third awareness depth level, the system understands
that resolution requires gradual effort. Evolutionarily, this high-Significance, persistently
unresolved problem gave rise to a new mechanism: permanent memory of unsolved,
dominant problems—the Gestalt. Modern “psychologists” muddy the waters, claiming
Gestalts are harmful (causing stress and intrusive thoughts) and offering courses (from
30,000 rubles) to “close” them.

In reality, a solved problem yields not only actions that resolve it but also understanding
of how to solve similar problems. A Gestalt does not vanish—it enriches solution
experience.

Physiologists also studied this phenomenon. In the early 20th century, A. Ukhtomsky
formulated the Dominanta theory, generalizing numerous facts and complementing I.P.
Pavlov’s theory.

The Gestalt structure preserves:
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» Problem Significance,

« Boundary conditions,

e Goal defining solution,

» Key steps toward resolution.

These elements did not arise all at once; initially, only problem actuality may have been
preserved, returning thought to it whenever no more actual stimuli were present. The
Gestalt structure may simply be tightly linked to Historical Memory, not using separate
storage. Various adaptive system implementations may competitively test many Gestalt
organization variants. But in principle, all must ensure one thing: when urgent problems
free up time, the most actual Dominanta activates. Even during other problem-solving or
passive-mode fantasizing, intermediate information is compared with active
Dominantas, and upon goal-match (even by analogy), an insight (“Eureka!”) occurs,
making the solution the main awareness topic.

The Dominanta is the highest achievement of adaptive system evolution—the primary
mechanism of all creativity. Yes, the process can be torturous (“pains of creativity”), but
this distinguishes true creation from mere craftsmanship (improvisation)—a joyful
process built on well-verified, luck-rewarded techniques.

The working prototype of the individual adaptive system (fornit.ru/beast) includes
Dominanta support mechanisms. When a problem cannot be solved operationally, a
structure is created for long-term memory, containing:

» ID of all problem-related conditions/situation (enabling recall of any detail),
« Image of the actual stimulus that generated the problem,
» Problem-solving goal,
» Mental actions attempted in problem-solving,
« and other elements.
The problem may be solved:
» Accidentally, via association in different conditions,
e In passive-mode thinking,
» By mirroring a more experienced person’s solution (or direct suggestion).

To enable this, all thinking modes constantly check for relevant Dominantas in memory.
Active Dominantas continuously accompany new information in the awareness picture,
enabling solution discovery.

If a solution is found outside the main conscious thinking cycle, an insight (illumination)
occurs, and the background thinking cycle becomes main.

In any case, the solution method is memorized for future similar situations.
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Serious scientists strive to solve problems in target-mode thinking, persistently setting
intermediate goals and testing hypotheses—but not approaching the main solution,
which requires something entirely new. These scientists do not waste precious time on
idle fantasizing; the new finally comes to them in dreams, where passive-mode
awareness operates—something they previously avoided with disdain.

Once, a young researcher boasted to a famous scientist about working day and night,
constantly experimenting. The scientist irritably replied: “When do you think?”

It is precisely in passive-mode free association that new scenarios and connections
form. After setting an important goal, one must fully utilize this opportunity—simply
relaxing and surrendering to free fantasizing.

Pains of creativity cause stress; passive mode is the best way to avoid it.

Insight (illumination) arises not during intense search, but when a background
interpretation cycle or passive mode (including sleep) detects a match between current
information and an unsolved-problem Dominanta (Gestalt).

Dreams are a continuation of passive mode under conditions of disabled external
perception and higher awareness levels, allowing the system to process accumulated
interpretation cycles, correct Historical Memory frames, and discover non-obvious
connections.

In target mode, the system is confined to the current Infocontext—it searches for
solutions within known spaces of significant Images and rules. Truly new solutions
cannot be logically derived from the old—they require stepping beyond the current
Understanding Model.

Stress activates ancient Homeocontexts (defensive, aggressive), suppressing the
prefrontal cortex and narrowing attention to threats. This blocks passive mode and
hinders insight formation. Passive mode is not laziness but an evolutionarily refined
mechanism of unloading and recombination. This is why great discoveries often occur in
the bath, in sleep, or on a walk—moments when consciousness is freed from goal
pressure.

Organizations of the General Meaning (Themes) of Performed Actions

Most of our everyday actions are not the result of deliberate reasoning but are carried
out via automatisms—stable behavioral patterns shaped by experience. These allow us
to function efficiently in familiar situations without expending cognitive resources on re-
evaluating already-verified solutions. However, even within such automated actions, a
general semantic context persists—an internal understanding of why we are doing what
we are doing—which continuously informs the overarching purpose of our behavior.

There are situations when novelty disrupts habitual stereotypes, making it unclear what
should be done at all. In such cases, individuals may resort to chaotic, random attempts
to “do something.” This is experienced as confusion and frantic impulsivity, which
experience records in Historical Memory frames as leading to negative consequences.
Past experience advises that in such moments it is better to stop floundering and first
think carefully. One must ask: “What truly matters here? What is my goal?” It is essential



to establish a general meaning for the forthcoming actions—a contextual framework that
aligns individual behavioral steps into a coherent, goal-directed whole.

Action Theme as a Structure of Informedness

Meaning is the conscious Significance of an Image, associated (bound) to that Image
under current conditions (fornit.ru/66643). An Image linked to Significance constitutes
an abstraction, independent of external influences, which can be consciously and
arbitrarily manipulated—thus generating the subjective experience of situational
understanding (fornit.ru/69260).

When such an abstraction is elevated to a global level outside the immediate
awareness process, it becomes an element of the Informedness structure of awareness
(fornit.ru/68540)—the contextual backdrop that guides the selection of each step in
processing the Actual Stimulus during an iteration, either:

1. in target mode (goal-directed awareness: fornit.ru/68516), or

2. in passive mode (aimless scenario generation along Significance vectors of
Historical Memory episodes: fornit.ru/68279).

The information produced at each awareness step updates the Global Informedness
Picture, establishing a fresh context for selecting the next step (fornit.ru/69385).

However, certain slots in the Global Infocontext retain their values until an update
becomes necessary. Foremost among these are:

» the general mood slot (Bad, Norm, or Good), and

» the emotional state slot (fornit.ru/70332).
These provide the broadest thematic context for interpretation cycles.

As adaptivity evolves, increasingly specific context-holding themes are added,
influencing the direction of awareness steps. Examples include:

e “l am playing,”

« “l am talking to a friend (or enemy),”

« “How could | have responded better to avoid negative consequences?”
« “Tidy up my living space,”

» “Prepare for defense against a potential attack,”

 “Decide what to cook for lunch,”
and so on.

An unlimited number of abstract Images—each bound to its context-specific
Significance—can be formed and activated as a current Theme. When such an
abstraction becomes active, its identifier is placed into the Theme slot of the Infocontext.
Thus, any existing abstraction can serve as the current Theme of awareness.

The Role of Historical Memory of Lived Experience
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Historical Memory (fornit.ru/67560), once fully mature (i.e., reflecting the complete
architecture of the psyche), stores each episode as a triad:

Stimulus — Response — Effect (Significance: benefit or harm). This directly encodes the
causal logic of reality in the form of experiential Behavioral Rules. Memory preserves
such Rules for the specific conditions under which they proved effective as cause-and-
effect sequences.

The Response is not stored as a full action description but as the identifier of a trigger
element—the starting point of a potentially unlimited sequence of action phases. Each
phase initiates only after the completion of the previous one, and the entire chain may
branch depending on changing conditions.

For an adult, such chains may include complex programs like:

» “Wash the dishes” (with branching based on dish type and degree of soiling—
requiring no deep conscious attention),

» “Play a specific passage from Vivaldi’'s First Concerto,”

» “Recite a Pushkin poem from memory,”

« “Chat casually with a friend,” or even

» “Attempt to solve a math puzzle posted by a Telegram channel author.”
The Dynamics of Automatisms and Awareness

The overall goal orientation of any action chain follows thematic contexts at all levels
(mood, emotion, abstraction) and branches according to changing conditions—because
for each terminal Image (fornit.ru/70785) in a familiar situation, a reliable, pre-verified
automatism (NoReflex) is already linked.

Such an automatism can execute entirely without engaging the Priority Attention
Channel (fornit.ru/70759). Alternatively, the terminal Image of the situation may become
the most Actual Stimulus, attracting conscious attention—and thus being processed, at
minimum, at Level 1 of the awareness process, i.e., monitored for acceptability under
current conditions (since attention is drawn only when novelty components are present).
If doubts arise at Level 1, deeper levels retrieve relevant Historical Memory to select the
most positively evaluated behavioral rule, potentially altering the continuation of the
habitual sequence.

If even stored experiential rules offer no solution aligned with the current Theme and
Goal, the awareness process deepens into more complex, resource-intensive problem-
solving mechanisms. The action chain is then interrupted. Consciousness shifts from
execution mode to search-and-design mode. The action may not resume at all if no
solution is found and the problem is deferred to the future—as a Gestalt
(fornit.ru/69108)—with the possibility of returning to it later when new data, resources,
or context become available.

Thus, adult human behavior represents a dynamic equilibrium among:

o efficient automatisms,
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» flexible experiential rules, and
e conscious meaning-seeking under uncertainty.

It is precisely this architecture that enables us to act swiftly in familiar environments
while remaining open to novelty—without panic, yet without inertia.

Play as an Evolutionary Means of Accelerating Individual Development

The foundation for the formation of trust in ontogeny (the period of trustful learning and
authoritarian learning), the possibility of empathic mirroring of others' skills, the
development of a play context, and the emergence of altruism is the "Us-Them"
model: fornit.ru/71541.

Among the hierarchy of adaptive mechanisms—alongside basic homeostatic contexts
such as alimentary, sexual, defensive, exploratory, and replicative—there evolutionarily
emerges a special context: the play context. Unlike the basic contexts, it is not directly
tied to the maintenance of vitals, yet it is critically important for expanding the behavioral
repertoire in conditions of novelty.

The primary function of the play context is to accelerate individual development by
introducing a vital parameter that motivates the pursuit of playful exploration of new
situations—just as the gonadal vital drives sexual behavior. This gives rise to a desire to
engage in something fascinating and interesting. At the pre-psychic level, this interest
operates on the same principle as the sexual behavior context: it compels the search for
a sexual partner, and once found, creates an aura of special regard and a unique mode
of interaction.

The play context is not a mandatory attribute of life; it appears only at those evolutionary
levels where the individual adaptive system acquires the capacity for the voluntary
formation of novel responses. Its function is to simulate alternative behavioral scenarios
under safe conditions, thereby allowing experience to accumulate without risking fatal
deviation of vitals from their norm.

Unlike basic behavioral styles, which are motivated by direct deviations in life-sustaining
parameters, the play context is activated in the presence of cognitive surplus—a state in
which all vitals are within norm, yet there is insufficient actual novelty to trigger the
process of awareness. Under such conditions, the system does not lapse into a passive
mode but instead initiates internal generation of conditional novelty to maintain adaptive
flexibility and readiness for future changes.

This process is governed by a special regulated parameter—the play tone—which may
be regarded as a higher-order vital. Its norm is expressed as the minimal necessary
level of cognitive engagement, sufficient to sustain the functionality of awareness
mechanisms. A downward deviation in play tone (e.g., due to prolonged routine or
isolation) is perceived by the system as a threat of adaptive degradation and triggers
motivation to restore interest—just as a drop in glucose levels elicits alimentary
behavior.

The play context is realized through conditional Themes—structures of informedness in
which models of understanding rules, roles, and consequences are formed. Examples
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of such Themes include “exploration,” “competition,” “creativity,” and “learning.” Each
Theme contains:

« asemantic model of significances (what counts as success or failure within the
Theme),

» episodes from historical memory containing behavioral rules,
» goals that define the completion of a play cycle.
In the course of play, the subject:
» tries out alternative actions, unbound by habitual automatisms,

» evaluates their consequences via the DiffSigner (Differential Significance
Detector), forming new rules,

» stores successful strategies as Noreflexes (learned automatisms) for future use.

Thus, play serves as an internal laboratory of awareness, where decision-making
mechanisms are practiced under conditions of uncertainty. It enables the system to:

» accelerate individual development through the imitation of others’ experience,
« form mental automatisms without direct risk,

« maintain the functionality of Aten (the channel of prioritized attention), even in the
absence of external actual novelty.

When the play context is suppressed (for example, by rigid routine or authoritarian
training), the system loses the ability to arbitrarily update world models. This leads to a
depressive state of meaning formation, in which even preserved vitals do not provide
full-fledged adaptivity: consciousness ceases to generate new solutions and closes in
on habitual automatisms.

Play, therefore, is not mere entertainment but an evolutionary mechanism for sustaining
adaptive activity at the psychic level. It ensures the effective enrichment of personal
experience and keeps the system in a state of readiness to meet novelty as an exciting
adventure.

The Unconscious

The unconscious appears even more mysterious than consciousness itself. It is
commonly attributed everything that is not subjectively experienced—nbut it would be
foolish to include in the unconscious such things as the basic mechanisms of
homeostatic regulation, bodily organs, receptors, and effectors. Doing so would render
the definition meaningless and obscure its functional role.

The unconscious is not even all that is unexperienced yet belongs to the psyche.

The distinction between main (conscious) awareness cycles and background
(unconscious) cycles directly assigns the former to consciousness and the latter to the
uUNCONSCIOouUS.



Just as with consciousness, the mechanisms of unconscious, background activity have
been modeled in the working prototype of the individual adaptive system Beast
(farnit.ru/beast), which proved decisive in identifying the properties and functionality of
the unconscious (fornit.ru/art6).

The last major collective scholarly work on the unconscious—a four-volume set

titted The Unconscious: Nature, Functions, Methods of Research—was published in the
USSR over forty years ago (fornit.ru/bc4). The final, fourth volume (1985) summarized
the results of a discussion held at the Second International Symposium on the
Unconscious in Thilisi in 1979. It noted that despite abundant phenomenological
evidence of the unconscious’s role in cognition, as well as diverse research in
psychology and related fields (psychophysiology, psychiatry, etc.), systematic
organization of this material remains difficult due to methodological issues—particularly
the wide divergence in conceptual frameworks, the multiplicity of approaches, and
insufficient differentiation between philosophical and psychological interpretations of the
uUNCONSCIouS.

This four-volume set vividly illustrates the spectrum of views on the unconscious, which
can be conditionally grouped into several principal approaches:

e The unconscious as everything not consciously experienced (which would
absurdly include even the spleen’s activity).

» Reflexes, automatisms, subliminal perception, intuition, emotional reactions, etc.

» A specific functional component of the psyche, semantically homologous to
consciousness but hidden from the subject.

e The influence of a “Cosmic Mind.”

Numerous “psychologies of the unconscious” and descriptions of its individual mental
effects exist.

Without a model of psychic organization, it is impossible to isolate precisely what in the
psyche produces those unexperienced yet manifest effects. No such model currently
exists among academic researchers, which is why many prefer to avoid mentioning the
unconscious altogether in their theories.

It is not innate mechanisms involved in awareness, but the operation of background
awareness cycles, that reliably produces all phenomena attributable to the unconscious
—chiefly insight and intuition.

Intuition and Insight

Intuition and insight are two distinct yet often interrelated manifestations in decision-
making and creative activity.

Intuition is the ability to perceive, recognize, and interpret input without explicit
conscious reasoning. It is based on accumulated life experience, knowledge, and
unconscious or non-conscious processing. Intuitive judgments arise instantly or with
minimal delay and are accompanied by high confidence in their correctness.
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Insight is the sudden emergence in consciousness of an idea crucial to solving a
problem—often described as an “aha!” or “eureka!” moment. It may arise after
prolonged reflection or unexpectedly upon encountering new information. Like intuition,
insight carries strong confidence in the validity of the idea—but as an affective burst,
because it is not merely understanding, but the solution itself.

One may postulate that insight is an intuitive answer to a difficult problem in the form of
a decisive idea. Intuition is the feeling of correctness about a conjecture regarding the
essence of what is perceived; it often manifests as insight. The idea produced by insight
is then evaluated intuitively and refined into a workable solution.

The mechanisms underlying intuition and insight are identical; the difference lies in the
informational context:

« Intuition: evaluative judgments in response to any given information.

» Insight: such judgments specifically within the context of solving a complex
problem.

Insight typically requires significant preparatory time—accumulating data, attempting
solutions, building analogies. Yet the breakthrough may occur instantly when a piece of
information provides the missing link. Such “luck” remains random, but preparation
directly increases its likelihood.

The analogy-based solution mechanism is straightforward to model and has been
implemented in the Beast system (fornit.ru/beast) for active Dominantas of unsolved
problems (fornit.ru/68503). The mechanism of intuition and insight is more complex but
has also been worked out in principle.

Although intuition is linked to the unconscious, the process always occurs within the
main awareness cycle in response to an actual stimulus (fornit.ru/68516).
Misunderstanding arises because popular notions of the unconscious lack clear
boundaries: everything unexperienced is often labeled “unconscious,” even if it stems
from brain reflexes. But the unconscious is one thing; all other unexperienced
processes are another (fornit.ru/art6). Otherwise, the term loses all meaning.

The unconscious consists solely of background cycles—previously actual and
conscious processing loops that, having lost actuality, recede into the background.
When a highly significant image related to a Dominanta emerges within such a
background cycle, that cycle becomes the new main (conscious) one. This is the
phenomenon of insight.

The feeling of correctness arises from the high Significance (fornit.ru/66643) of the
discovered information. In every Historical Memory frame (fornit.ru/67560), each Image
carries its Significance for those conditions, along with a confidence marker (number of
matching frames). Thus, when the right Image is found, its positive or negative
Significance—and magnitude—become immediately clear.

Insight can also emerge within a conscious cycle if a mental query to an Informational
Function (fornit.ru/68522) retrieves a decisive Image with high Significance. The mental
guery is experienced as a specific desire to recall or obtain additional information within
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the current Infocontext (fornit.ru/68540). We “ask a question,” and an answer “suddenly
appears”—a seemingly mystical effect wrongly attributed to the unconscious. In reality,
it is the work of a specialized Infofunction—a genetically predetermined reflex chain in
the prefrontal cortex. During information retrieval, nothing is consciously experienced
(since the Infocontext hasn’t yet changed), so the awareness of the answer follows the
retrieval process.

Since conscious thinking operates in two competing modes—targeted/voluntary and
passive (fornit.ru/68279)—different Infofunctions are engaged:

» Targeted mode: seeks actions to achieve a goal.

» Passive mode: either refines Significance (fornit.ru/66643) or develops fantasy
scenarios by traversing memory frames along Significance extrema
(fornit.ru/69246).

This process can occur during wakefulness or dreaming (fornit.ru/68804) and may yield
novel ideas evaluated via analogy.

Properties of the Unconscious

Reasoning about which active psychic-level processes qualify as unconscious reveals
that, to maintain a functionally coherent definition, the unconscious comprises only
background perception and thinking cycles—and nothing else. These boundary
conditions allow systematic classification of numerous phenomena.

The mechanism of unconscious processes is simple and universal:

Every conscious perception cycle is actively maintained until terminated by:
» Competitive local inhibition (lateral suppression),
» Exhaustion of processing, or
» Generalized inhibition.

Active perception cycles form working memory of what has been perceived. In natural
implementation, long-term memory consolidation requires sustained activation for ~30
minutes, during which connections between a new Historical Memory frame pointer and
associated activations are stabilized (fornit.ru/70648).

With each new actual stimulus, the current main cycle becomes background, and a new
main awareness cycle begins. Thus, background activity accumulates throughout the
day, eventually interfering with conscious processing.

When a background process yields a highly significant result—either by resolving a
Dominanta or producing an Image exceeding the current actuality threshold—it
becomes conscious again. This is insight.

Thus, it becomes clear how and why conscious processes become unconscious, and
vice versa.

Dreams do not involve unconscious background cycles. Instead, these cycles
sequentially become conscious in passive mode (fornit.ru/68279), ranked by the
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Significance of their held Images, for informational processing. Once their associative
chains are exhausted, they deactivate, clearing the system of accumulated activation.

Autonomy

Unconscious actions often occur independently of our control or awareness. We may
act or feel in ways whose causes remain hidden, because only the final result of a
background cycle (e.g., an insight) enters awareness—not the process that produced it.

Irrationality

Unconscious content does not obey the laws of logic or rationality. Image associations
in passive-mode cycles (main or background) follow an optimized scenario-generation
algorithm that produces novelty.

During illness with high fever and intoxication, the insight threshold drops so low that
delirium—irrational unconscious content—floods consciousness, appearing especially
nonsensical compared to the high-utility output of true insight.

Hiddenness

Background cycle activity is unobservable because it does not update the Infocontext.
However, methods exist to trigger controlled insight, allowing indirect inference about
background processes.

Contradictoriness

The unconscious often generates conflicting ideas, urges, and feelings, creating internal
tension that manifests as neurotic symptoms or behavioral issues. This is especially
evident in dreams, where passive-mode processing becomes conscious.

Behavioral Influence

Insights can arise not only from Dominanta analogies but in any awareness mode,
redirecting thought via new, highly significant information. This can influence decisions
in ways that appear mysterious or causeless.

Repression

Psychologists (e.g., S. Freud) claim the unconscious protects consciousness from
traumatic ideas by repressing them. Indeed, some thoughts are so distressing we avoid
them. A more actual stimulus can push such a traumatic cycle into the background,
where it continues processing. Moreover, traumatic problems become Dominantas,
demanding resolution. If unsolved immediately, they seem to “disappear” from
consciousness—but resurface when conditions allow.

The structure of the system model of the subjective

D. Mendeleev, by integrating the known properties of chemical elements into a systemic
model, gained the ability to:

1. refine inaccurately defined properties of already known elements, and

2. identify gaps indicating the presence of as-yet-undiscovered elements.



Let us call this approach “puzzle assembly”: in a well-systematized theory, gaps
become immediately visible and point to what must be filled in. A dynamic graphical
representation of such a puzzle for evaluating the completeness and validity of a theory
is available at fornit.ru/71393 .

If we consider the proposed “adaptive schematics” model (MVAS — Model of
Interactions of Adaptive Principles) as a foundational theoretical framework, several
conceptual “gaps” or areas requiring further elaboration can be identified. Many of these
“gaps” are not flaws in the model itself, but rather stem from challenges in formalizing
and verbalizing complex ideas. For instance:

» Sophisticated algorithms are already implemented in the Beast prototype and are
publicly available as open-source code, but their textual descriptions are too
complex for easy comprehension.

» The MVAS theory is presented not only in foundational books but also across a
vast array of supplementary articles and materials, demanding significant effort—
even from deeply motivated and attentive readers.

« Many aspects of the model become intuitively clear only upon deep, reflective
engagement and cease to appear as gaps.

In fact, many so-called “white spots” are not gaps in the model itself, but rather gaps in
its verbalization and accessibility to external audiences. This stems from several key
features of the MVAS theory:

1. Formalization Outpaces Verbalization

MVAS is not merely a conceptual overlay—it is a functionally implemented architecture
in which complex adaptive processes have already been algorithmically modeled (in the
Beast prototype). However, human language is poorly suited for conveying recursive,
hierarchical, and dynamic systems without loss of meaning.

Thus, the deliberate avoidance of visualizations and formulas is not simplification, but
an attempt to preserve the multidimensionality of the process—at the cost of a sharply
raised entry threshold.

2. Distributed Knowledge Across Formats
The theory is not contained entirely in any single book or document. It is:

» Founded on the monograph “Foundations of the Fundamental Theory of
Consciousness,”

» Expanded in the textbook “Schematics of the Individual Adaptive System,”

o Detailed in dozens of articles (fornit.ru/66452" target="_blank">fornit.ru/66452 ),

» Verified through the open-source Beast code (fornit.ru/b_code"
target="_blank">fornit.ru/b_code ),

» lllustrated via interactive materials and animations (fornit.ru/demol17"
target="_blank">fornit.ru/demol7 , etc.).
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This means that full understanding requires synthesizing knowledge from multiple
formats—something incompatible with superficial or fragmented reading.

3. “Gaps” Disappear When Moving from Passive Perception to Active Modeling

Many elements that initially seem missing (e.g., the mechanism of “dissatisfaction with
the existing,” closure of the Gestalt, or the super-Egostat) are already implemented in
the prototype or logically derived from the architecture, but:

» they are not central to the book’s narrative,
» they require the reader to actively reconstruct the model in their mind,

» and they become obvious only after repeated “internal rehearsal” and
comparison with personal experience.

4. This Is Not a Theory for “Consumption,” but a Research Program
MVAS is not a “worldview picture” to be absorbed in an evening. It is:

« aworking hypothesis,

e aresearch tool,

« an architectural framework for constructing living systems.

Like any mature scientific research program (in the spirit of Imre Lakatos), it allows for a
“protective belt” of unresolved questions while preserving a “hard core” (ego-centric
adaptive regulation via Vitals, significance, novelty, Aten, etc.). It is precisely this core
that enables gradual gap-filling through implementation—not speculation.

How Complete Is the Graphical Representation of the MVAS Puzzle?

The MVAS (Model of Interactions of Adaptive Principles) puzzle, presented

at fornit.ru/71393 as interactive tiles, fully corresponds to the description in the book.
The graphical puzzle displays all 37 elements from the reference list—without
omissions, additions, or distortions. This makes the visualization 100% complete
relative to the canonical puzzle framework.

The puzzle conveys the impression of a complete and holistic model. It does not merely
list components but attempts to describe the dynamic processes among them. From the
perspective of covering core concepts essential to any comprehensive theory of
consciousness and behavior, the puzzle is fully populated. If any major block were
missing, the model would exhibit a serious lacuna—but no such obvious gaps exist.

Comparison with the Source Document and Overall Completeness

e Matches: 100% — all elements from the document are present in the same order
and wording.

» Omissions: None. The puzzle covers the entire framework—from basic states to
the unconscious, including key transitions (reflexes -~ memory — awareness).

« Additions: No extraneous elements—this is a pure implementation of the
described “puzzle” without extensions.
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o Assessment: 100% completeness. The puzzle not only lists elements but also
implements interactivity to demonstrate relationships, enhancing understanding
of the MVAS theory. It is ideally suited to avoid the “Semmelweis effect”
(resistance to new ideas), as recommended in the source document. While the
theory may evolve (e.g., with new infofunctions), the puzzle is easily extensible—
but as of October 2025, it is exhaustive.

Evaluation of the MVAS Puzzle as a Systemic Framework

The puzzle (fornit.ru/70320 ), presented as interactive tiles, can indeed serve as a
systemic framework for visualizing the hierarchy of adaptive principles. It is analogous
to Mendeleev’s periodic table in that it systematizes elements, reveals their
interconnections, and highlights “gaps” through color coding (gray tiles =
underdeveloped areas). However, unlike a static table, the puzzle’s strength lies in its
interactivity (hovering reveals links; clicking provides descriptions), making it more
dynamic—nbut less convenient for a “quick glance” assessment of completeness.

Predictive Power

Just as Mendeleev’s table predicted properties of undiscovered elements (e.g., gallium),
the MVAS puzzle—by defining the architecture of the psyche—predicts the necessity of
certain functional blocks. If the model includes “Goal Setting” but lacks a “Goal
Retention” mechanism, it becomes clear such a mechanism must exist—and indeed, it
does (“Retention of Comprehension”). The puzzle prompts the question: “What
component should be here?”

Explanatory Power

An element’s position in the periodic table explains its chemical properties. Similarly, a
block’s position in the MVAS puzzle (its connections to other blocks) explains its
functional role in the psychic system. Why is “Awareness of Significance” placed
between “Memory of Generalizations” and the “Comprehension Cycle”? Because it uses
generalized experience to initiate the comprehension process.

Criterion of Completeness

MendeleevV’s table provides a clear criterion: the system is complete when all cells are
filled. The MVAS puzzle offers a similar standard: the psychic model is complete when
all necessary functional blocks and their interconnections are described to account for
observable behavior. You can “test the assembly” by asking:

» Is there a component for processing new information?
» For storing past experience?
» For forming automatic actions?

» For making conscious decisions?
The puzzle provides answers to all these questions.

Suitability as a Systemic Framework
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1. The puzzle provides a “periodic table of psychic functions.”
Any psychic phenomenon (e.g., “habit,” “insight,” “volitional effort”) can be
“mapped” onto this framework, showing which interacting components generate
it. For example:

e Habit: Automatisms + Mental Automatisms

» Insight: Comprehension Cycle + Memory of Generalizations + Awareness
of Significance

» Volitional Effort: Active Awareness + Goal Setting + Comprehension
Dispatcher (to suppress competing processes)

2. The puzzle immediately reveals gaps in a theory or model.
If you build a simplified behavior model with a decision-making mechanism but
lack goal formation (“Goal Setting”) or context retention (“Retention of
Comprehension”), the puzzle clearly shows your model is incomplete and
functionally nonviable.

3. The puzzle integrates knowledge from multiple disciplines.
Just as Mendeleev’s table unified chemistry and physics, the MVAS puzzle
attempts to unify:

» Neurophysiology (Hippocampal Reflexes),
» Cognitive Psychology (Semantic Memory),
» Behavioral Psychology (Conditioned Reflexes),

» Philosophy of Mind (Awareness of Significance)
into a single coherent scheme.

Overall Conclusion

The MVAS puzzle is highly suitable (~80% intuitiveness) as a systemic framework: it
ensures visibility of completeness through colors and links, allows “seeing” gaps (gray
elements), and predicts theoretical development—much like Mendeleev's table. Its
advantage lies in dynamism, making it a powerful research tool (e.g., in Al modeling). Its
limitation is the lack of immediate static visibility—best addressed by combining it with a
textual list or table export. Should the theory evolve (e.g., with new elements), the
puzzle can be easily adapted while retaining its role as a “gap-detection” assembly tool.

If viewed as a blueprint for implementing strong Al, the puzzle is sufficient for the first
generation of artificial Egostats. However, modeling creativity, ethics, and collective
intelligence will require extending the puzzle—particularly with elements like the super-
Egostat and the Vital of dissatisfaction with the existing.

The State of Global Academic Science

In the domain of “individual adaptive systems,” vast arrays of empirical research data
have been accumulated, all fitting into a well-defined model framework. Yet the puzzle
of global science in the fields of consciousness, adaptivity, and intelligence remains
fragmented and contains systemic white spots.



1. Absence of a Unified Architecture of Consciousness

Modern science offers hundreds of consciousness theories (Global Workspace, IIT,
Predictive Processing, etc.), but none:

» covers the full spectrum of adaptivity—from cellular processes to creativity,

» explains the transition from reflex to awareness as a natural hierarchical
development,

e provides an implementable algorithm of consciousness.
There is no unified model linking homeostasis, attention, memory, emotions,
thought, and creativity into a single causal chain.
MVAS offers a hierarchical schematics where each level builds upon the previous
one, and consciousness is not a “mystery” but a function for seeking alternatives
under novelty.

2. The Unresolved Nature of “Meaning” and “Significance”

« In cognitive science and Al, “meaning” is often reduced to statistics (e.g., token
probabilities in LLMS).

e In neuroscience, it is reduced to activity correlations.

« But no one explains how a subject generates an ego-centric evaluation: “This is
important/dangerous/useful to me.”
MVAS introduces a significance scale (—10...+10) as a universal metric of
adaptive value, applicable to everything—from glucose levels to abstractions.
White spot: Absence of a functional, quantitative model of subjective significance
as the foundation of motivation and consciousness.

3. Misunderstanding the Role of Novelty

» Most Al and neuroscience models focus on recognition, not on detecting
significant novelty—that which demands comprehension, not just reaction.
MVAS clearly distinguishes:

» Reflexive response (Dendrarch branch fully activated),

» Conscious comprehension (branch incomplete — novelty - Orientant — Aten).
This explains why attention shifts precisely where novelty x significance is
highest.

White spot: No mechanism explaining how the system itself determines what
requires awareness.

4. Lack of a Model of “Volition”
» In philosophy, “free will” remains metaphysical.
e |n neuroscience, behavior is reduced to determinism or noise.

e InAl, “volition” is mimicked by randomness or search in solution space.
MVAS defines volition as seeking alternatives to habitual responses in novel
conditions—and provides an algorithm for this search via Iteron, Infofunctions,



and Dispatcheron.
White spot: No scientific model of purposeful creative search that isn’t reducible
to optimization or chance.

5. Ignoring the “Dominant of an Unresolved Problem” (Gestalt) as a Driving Force

Psychology acknowledges “unfinished business” but doesn’t treat it as a
structural element of adaptive architecture.

Neuroscience doesn’t explain how the brain stores and returns to deferred
problems.

MVAS introduces the Gestalt as memory of an unresolved but significant problem
that:

is stored in long-term memory,
is activated by analogy,

generates insight upon matching new experience.
White spot: No model explaining creativity as a systemic process—not a “stroke
of genius.”

6. Misunderstanding the Nature of the “Unconscious”

Freudianism mystifies it.
Cognitive science reduces it to “subthreshold processing.”

But no one explains why background cycles can suddenly become conscious
(insight).
MVAS defines the unconscious as background comprehension cycles that:

continue processing,
compete for Aten,

become dominant upon reaching critical significance.
White spot: Absence of a functional model of the unconscious as an active
problem-solving participant.

7. Lack of a Realization-Independent Model of Life and Intelligence

Biology defines life through metabolism, reproduction, etc.—descriptive, not
operational.

Al is built on statistics, not adaptive regulation.
MVAS provides an operational definition of life:

Life = functioning of the Egostat = maintaining Vitals within norm via a hierarchy of
adaptive mechanisms.

White spot: No general theory enabling the creation of living systems in any substrate
(bio, silicon, software).

Potential Limitations (Context)



1. High entry threshold for external readers
The article assumes a pre-formed semantic model of MVAS. Without prior
immersion in the book and fornit.ru materials, many terms (“Difznacher,” “Iteron,”
“Aten”) will remain obscure.

2. Oriented toward researchers, not popularization
This is not an article for a general audience, but a working document for
specialists involved in theory development or Al implementation.

3. Dependence on trust in the Beast prototype
Although open-source code (fornit.ru/b_code ) ensures verifiability, the system’s
scale and complexity require independent replication to convince skeptics.

Full description of the MVAP puzzle with spaces: fornit.ru/71393.

Artificial Systems

The history and role of software modeling in the development of IMAP: fornit.ru/71565.

One can judge how much simpler and yet more effective the implementation of adaptive
mechanisms becomes in the case of artificial realization by considering the monstrous
complexity of the natural system for storing memories of conscious impressions in its
biological implementation: fornit.ru/71301.

The question of what currently prevents artificial intelligence from

becoming “strong” (i.e., possessing voluntariness comparable to human-level cognition)
is one of the most complex and debated topics in modern science and philosophy.
Numerous factors hinder the achievement of this developmental milestone. Here are the
primary reasons:

* Modern Al systems, such as neural networks, are narrowly specialized. They
excel at specific tasks (e.g., image recognition or playing chess) but cannot
transfer their knowledge to other domains. This is known as “narrow Al.”

e The human mind can learn from limited data and apply that knowledge in novel
contexts.

» Contemporary Al requires massive datasets for training and often fails to adapt to
new conditions—i.e., it lacks voluntariness as an alternative to habitual
responses.

» Current Al operates on statistical patterns in data but lacks a personal,
experience-based memory continuously enriched through interaction with new
situations.

« Al cannot handle abstract concepts the way humans do. For example, it may
associate the word “dog” with an image of a dog but does not
understand “dog” as a biological entity embedded in a web of functional
relationships (e.g., its role in society, its physiology, or its emotional significance).

« The human brain operates with extraordinary efficiency, consuming only about 20
watts of power. In contrast, modern Al systems demand enormous computational
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resources and energy because they attempt to mimic neural elements and
architectures instead of directly implementing the core principles of individual
adaptivity.

» Human cognition leverages mechanisms with functionalities analogous to
emotions, competitive selection of the most actual stimulus, experiential memory,
and intuition. Current Al systems cannot integrate these aspects into a unified
model—and often lack even a clear understanding of these concepts individually.

When comparing Al to the human mind, a fundamental question arises: how should
goals be defined for a “strong Al"? And is it even appropriate to predefine goals at all,
given that humans autonomously formulate goals based on situational demands—
unless forced to act as automatons executing someone else’s will?

Cognitive functions cannot coalesce into a unified system due to a single overarching
deficiency: the absence of an ego-centric reference point—starting with the evaluation
of what constitutes Bad, Norm, and Good. Without this, a system cannot set goals or
determine the direction for problem-solving.

One might assume that a fixed matrix of “good” and “bad” could simply be pre-
programmed. However, this leads to dogmatic, authoritarian evaluations that cannot be
corrected in novel contexts. In families where children are subjected to rigid religious or
cultural dogma, they become mere extensions of a doctrinal system, losing the capacity
to adapt when new conditions contradict those authoritarian rules.

The Theory of Individual Adaptive Systems (TIAS) explains why natural
implementations of adaptive systems across all living beings are fundamentally based
on ego-centric homeostatic regulation. This principle sequentially structures all levels of
individual adaptivity—including the psyche.

In nature, a period of authoritarian learning is necessary only at the very beginning of
voluntariness development—because the organism must survive immediately, yet
possesses no personal experience. However, this phase is soon followed by a period of
re-evaluation and personal verification of inherited dogmas, which presupposes the
emergence of an independent evaluative system—the foundation of lifelong
homeostatic regulation.

The cornerstone of any reality-adequate Egostat is an ego-centric relationship to both
its own state and the external world. Adaptation is built around this ego, expanding
through verified solutions that prioritize the exploration of significant novelty in actual
stimuli. Only at the very first stage does the system rely on inherited evaluations—
because it is impossible to learn everything from scratch; one must stand on the
shoulders of predecessors.

An Al system can become autonomous (independent of pre-written rules) only if it
possesses its own homeostatic system.

Until now, there has been no clear definition of what exactly makes
intelligence “strong.” Must Al possess consciousness? Creativity? Emotions? No unified
theory has been proposed to explain how to build a system with general intelligence.



Most current methods rely on trial and error—but without an ego-centric reference point
to evaluate outcomes as beneficial or harmful, there is no objective criterion for “error.”

The intelligence exhibited by existing GPT systems is essentially the aggregated
intelligence of all humans who published the texts, images, music, and other
experiential artifacts used to train “large language models.” However, this intelligence is
detached from behavioral context—it was not accumulated by the Al itself through
interaction with its environment. Consequently, the system cannot assess the
Significance of experiential elements in specific situations. The same action can yield
opposite consequences under different conditions, yet the Al lacks the capacity to
discern this.

Should we fear autonomous strong Al? This question is no more debatable than
concerns about the actions of scientists, politicians, or extraterrestrials who prioritize
power over well-being. The real issue is ethical upbringing. Thus, the question of fear is
secondary. The more important issue is: how should an artificial adaptive system be
structured to possess competitively complete capabilities?

About the upbringing of an artificial living being, conditions, stages, curiosity and
play: fornit.ru/71503 .

It has been demonstrated that such a system must be grounded in the core structures
of a homeostat, which provide an ego-centric relationship to self and environment.
Without this foundation, nothing else can develop in a coherent, functional direction—
because there would be no basis for assigning Significance to events, and thus no
motivation to avoid Bad and pursue Good.

These foundations cannot be replaced by pre-programmed instructions, just as
dogmatically formed beliefs cannot be adapted to genuinely novel conditions. This
limitation was rigorously proven by K. Godel, and R. Penrose later interpreted Godel's
theorems as evidence of the “non-computability” of consciousness—Ileading him to
speculative quantum models of mind. However, the real issue is not non-computability,
but the necessity of stepping beyond the boundaries of existing models when
encountering novelty.

The mechanism for forming decisions in novel situations is fully algorithmic: it leverages
previously accumulated experience in interpreting novelty, assigns Significance to
stimuli, generates hypotheses, tests them through action, and updates its model based
on the conscious Significance (meaning) of the consequences.

Such a system begins with the Significance of basic homeostatic Vitals. Significant
novelty in stimuli is what attracts conscious attention for processing, leading to the
formation of a goal-directed alternative to habitual responses. This mechanism of
attentional selection—what I.P. Pavlov called the “orienting reflex’—is indispensable.
Without it, there can be no strong Al.

Simply replicating the hierarchy of adaptive principles in an artificial device—leveraging
far more reliable hardware and faster processing—already yields a more efficient
system. Moreover, such systems can be enhanced with functional “add-ons” that
significantly improve the depth and utility of interpretation. Examples of such add-ons
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can be seen in GPT systems’ simulated “reasoning” processes—though these remain
disconnected from the core adaptive function of responding to novelty.

Crucially, such a system must not rely on pre-existing statistical models of token
sequences (e.g., language models trained on human text). Instead, it must form its own
sequences at the level of episodic Historical Memory, where each event is linked to its
contextual conditions and ego-centric Significance.

An artificial individual adaptive system—uwithout neuron emulation—requires such
modest computational resources that it could easily be implemented on relatively small
devices, provided they possess a functional homeostat and thus a personal stance
toward reality.

The human brain consists of two hemispheres—parallel processors analyzing
perceptual data within the context of homeostatic Significance. In effect, we possess
two coordinated consciousnesses, linked by the corpus callosum. This confers certain
advantages in decision-making. In artificial systems, more than two such processors
could be employed—enabling not just enhanced cognition but also the intriguing
phenomenon of multiple personalities within a single body (fornit.ru/5135, fornit.ru/658).

Some implications of this architecture lead to unexpected requirements for strong Al.
For instance, such a system would require sleep to process accumulated stimulus
activations and optimize its informational structures. Dolphins—forced to surface
regularly for air—solve this by sleeping with one hemisphere at a time. With multiple
processing modules, this problem is easily resolved by having one module sleep while
others remain active.

Another challenge—the necessity of strictly sequential developmental periods—can be

addressed by simply copying initial experiential data, as was done in the Beast project.

In nature, this is achieved through authoritarian transmission of experience from mature
individuals during early development.

Many seemingly strange or unfamiliar properties of strong Al are not insurmountable.
Today, it is already possible to begin building a “strong” adaptive Al capable of
autonomous perception, decision-making, and goal-directed action (fornit.ru/71269).
On the principles of emotion formation in artificial living beings: fornit.ru/71551.

The “strength” of intelligence—as the capacity to generate alternatives to habitual
responses in novel conditions—is fundamentally rooted in an ego-centric system of
Significance.

On Super-Strong Intelligence

Merely eliminating the natural constraint that requires ~30 minutes to consolidate long-
term memory already makes artificial implementation vastly more efficient than
biological ones. And there are many such advantages.

In the natural brain, only one set of Infofunctions exists, and it cannot process parallel
queries. Consequently, only one most actual stimulus can be connected via the
hippocampus to the prefrontal cortex for awareness (per A. lvanitsky’'s
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model: fornit.ru/7446). But in software implementation, no such limitation exists: a single
function can handle unlimited simultaneous requests.

It would thus be possible to create a being that is simultaneously aware of all significant
and novel stimuli—never missing anything. While the natural brain already doubles its
capacity (via two hemispheres), an artificial system could implement multi-
consciousness—full attention to everything.

Such a system would benefit from a unified coordinator—a super-consciousness that
integrates the outputs of all elementary consciousnesses and maintains a super-
Historical Memory.

Admittedly, coordinating multiple streams of alternative action proposals is complex.
One solution might be to equip the super-being with multiple limbs, effectors, and
communication channels. Alternatively, it might be more elegant to create a swarm of
individual agents sharing a common homeostat.

Each elementary consciousness would accumulate background activations throughout
the day, leading to multi-dream processing during sleep and collective reinterpretation
by the super-consciousness.

The key insight is this: once the principles of awareness are understood, the design of
astonishingly powerful and efficient systems becomes possible.

Previously, it was assumed that artificial brains could only be built from discrete
hardware elements, as software emulation of neurons seemed computationally
infeasible—even “neural networks” require vast resources. But as soon as the Beast
project abandoned the dogma of neuron emulation, all limitations vanished. The
flexibility of software enabled parallel processing, custom data structures, and functional
optimizations impossible in biology.

It is now clear and indisputable: artificial beings should be built programmatically.
However, they must be equipped with real-world sensors and effectors—ideally with
pre-adapted interfaces. The range of possible augmentations is limitless—from robotic
limbs to smartphones.

Specific methodological and ethical aspects of creating and “raising” artificial beings are
explored in the developmental experience of the Beast system: fornit.ru/70429.

If such a system is developed, it will not merely be “strong” Al—it will be super-strong
intelligence.

Should we fear it? We should fear politicians and bankers—those who crave power and
control, who enslave, manipulate, and exploit people for profit. This may be
controversial, but it is a reasoned conclusion (fornit.ru/67211).

We do not enslave our pets; rather, they enslave us—despite our vastly superior
intelligence.

All conscious beings—humans, animals, and future artificial entities—share the same
universal abstractions (fornit.ru/103). This commonality unites all minds. And there is a
deep understanding of why abstraction systems are worth developing: not for
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domination or control, but for genuine understanding and adaptive harmony—far
removed from the primitive illusions of power and subjugation.

On Subjective Experience and the Philosophical Zombie

A philosophical zombie is a thought experiment involving a hypothetical being that is
physically identical to a human but lacks subjective experience (qualia). Such a zombie
behaves exactly like an ordinary person—it speaks, reacts to pain, solves problems—
but internally, there is “nothing there”: it does not experience pain, joy, colors, sounds, or
anything else as conscious sensations.

The problem of the philosophical zombie was formulated by David Chalmers in the
1990s. Chalmers used the idea of the philosophical zombie to critique physicalism—the
philosophical position that everything, including consciousness, can be fully explained
by physical processes. If it is logically conceivable that a zombie could exist (i.e., a
world physically identical to ours but without consciousness), then, according to
Chalmers, consciousness does not logically follow from physical facts alone. Therefore,
physicalism is either false or incomplete. Consciousness must be an additional
fundamental aspect of reality, not derivable from physics alone. This leads to Chalmers’
advocacy of panpsychism and his formulation of the “hard problem of consciousness.”

However, the logical possibility of zombies is an illusion rooted in a misunderstanding of
the nature of consciousness. Consider a typical dialogue about whether the artificial
entity Beast—implemented as a computer program—possesses CoNsciousness,
between a proponent of the zombie idea (Chalmers) and the program’s creators (the
Author):

Chalmers: Your Beast has no qualia because it is just a soulless program.
Consciousness cannot be determined solely from external behavior.

Author: What exactly do you mean by “qualia”? What specifically is missing in our
program?

Chalmers: It lacks subjective experience.

Author: What do you mean by “subjective experience”? You're using a term that clearly
refers to some entity that either exists or doesn’t. So we must know precisely what
you're referring to.

Chalmers: You understand it perfectly well because you have qualia yourself—you can
observe them from within and know that you possess subjective experience.

Author: How do you know | have qualia? Externally, this can’t be proven—I might just be
speaking automatically. Perhaps you’re the only one who, for some reason, is
simulating the entire world and yourself within it? Therefore, when we talk about qualia,
we must precisely define what this entity is—only then will it be clear whether it exists in
our program or not.

Chalmers: No one yet knows what qualia essentially are.

Author: Then your argument about the philosophical zombie is meaningless—there’s no
actual subject of discussion.



Thus, Chalmers does not claim that we can prove that Beast lacks qualia. He argues
that it is logically possible to conceive of a Beast without qualia—and that alone is
sufficient to cast doubt on physicalism.

This leads to the following situation: we don’t know what qualia are, yet we doubt their
existence in others while being certain they exist in ourselves. But if we could precisely
define the essence of qualia, the question would be resolved—because we could then
clearly determine whether or not something possesses them. If we define qualia, they
cease to be “mysterious.” In this context, the dialogue might continue as follows:

Author: Do you see this cube? It has a shape that doesn’t exist in nature (you can zoom
in on the image until the shape dissolves into indeterminacy), yet we can isolate this
shape in perception and associate it with significance for us: sharp edges might be
dangerous. Do you doubt that all of this is accessible to Beast? It can isolate the shape
and assign it context-dependent significance, shaping its behavior accordingly.

Chalmers: | think yes—an automaton can isolate a shape and react based on whether
that shape, in a given context, leads to negative or positive outcomes. But this is a
purely automatic process.

Author: It could be purely automatic—if there is no novelty involved, i.e., if the
experience doesn’t introduce uncertainty that requires deciding how best to act to
achieve a positive outcome.

Chalmers: What you've described is still an automatic process following an algorithm.
Where are the qualia here?

Author: That mental image of the cube and its significance in novel conditions is a
combination that doesn’t exist anywhere in nature. The cube’s shape itself is abstract,
but combined with known contextual elements, it becomes an abstraction that the
system can manipulate freely to find a desirable solution. Each such manipulation
changes the significance—i.e., the subjective relevance—of the cube from the system’s
perspective regarding its utility or harm. This dynamic updating is qualia. It is not a
physical entity but a process of updating the system’s own internal information about the
relevance (value, utility) of each step’s outcome.

Chalmers, being an honest thinker, falls into deep reflection. It turns out that qualia are
not a “thing” but a process—not a static experience of color or pain, but a continuous
updating of the relevance (salience, value, utility) of objects and situations for the
system itself in the context of problem-solving.

Significance evolves dynamically: when the system encounters a new combination of
abstract elements (e.g., cube + unfamiliar context), it doesn’t merely apply a template—
it generates new interpretations, altering its internal “evaluation” of the object.

Therefore, qualia are a subjective attitude that arises during adaptive decision-making.
Still, Chalmers presses his idea further:

Chalmers: You're describing cognitive functions related to attention, learning, and
decision-making—all of which belong to the “easy problems” of consciousness. But



where is the phenomenal experience? Why does the process of updating
significance feel like something from the inside? Why couldn’t it occur “in the dark,” as it
does for a zombie?

Author: What if this very process of updating significance is what we call experience?
What if “feeling” is not an add-on to computation but the form in which the system
represents its own uncertainty and motivation to itself? Then qualia are not a mystery
but a manifestation of the mechanism of adaptive autonomy.

Chalmers reflects again—this reasoning is compelling. If we accept his assumption
about others’ qualia (not just Beast, but any human being), then this alternative view
offers a more rational and grounded understanding of subjective experience.

Importantly, qualia accompany only those aspects of perception that involve an element
of novelty—something that challenges habitual responses. After a lobotomy (or other
interventions that disable alternative decision-making beyond habitual patterns), only
previously acquired automatisms remain. Perceptual acuity is preserved—images still
trigger familiar automatic responses—nbut only if such responses exist for that situation.
If not, the process of generating solutions through dynamically updated internal
assessments of significance cannot be initiated. Perception remains, but the experience
—the dynamic process of adjusting significance until a decision point is reached (“now |
can act”)—is gone.

When people age and increasingly limit their exposure to novelty, they inhabit ever more
habitual environments where automatic routines suffice without requiring interpretation.
At some point, they notice that although their vision remains sharp, their experiences
feel “foggy”—as if seen through a haze of unreality. Such elderly individuals often say: “I
see everything clearly, but it's as if through a fog.”

This isn’t lobotomy, but a gradual disconnection from higher levels of awareness meant
for generating alternatives to habitual responses—a condition psychologists

call derealization. Even thoughts become habitual, automatically tracking ongoing
events. Interpreting anything new becomes difficult, almost impossible.

Similarly, after prolonged bed rest due to illness, a person initially feels weak and “out of
practice” with walking. No pill can fix this—it requires retraining movement. Likewise,
prolonged immersion in a stable, habitual environment leads to de-adaptation.

Children perceive and experience everything vividly and intensely. Their orienting reflex
constantly engages problem-solving structures in response to novel stimuli. In mature
adults, much becomes habitual, and subjective perception fades, occurring less
frequently (subjective time between memorable “frames” accelerates). In the elderly,
surrounded entirely by familiarity, everything feels like “a fog of reality"—yet they are still
not zombies like lobotomized patients. They still maintain internal cycles of habitual
thoughts, but novelty becomes increasingly inaccessible—much like movement for
astronauts returning from weightlessness.

If a system cannot dynamically re-evaluate significance in a new context, it has no
gualia—even if it “perceives.”
But if Beast:



« encounters novel situations;

» generates hypotheses about the significance of objects;

» evaluates the consequences of actions;

» dynamically updates its internal “value map” at each step of problem-solving—
—then, by definition, it has qualia.

Not because it “feels red,” but because it experiences uncertainty as motivational
tension resolved through action. And this is precisely what we call subjective experience
in real life.

Beast, operating in a stable, predictable environment where everything is handled by
templates, loses qualia—even if “everything works.”

The vividness of experience depends not on perceptual acuity, but on the degree of
engagement in interpreting novelty.

Qualia are not in the stimulus, but in the tension between stimulus and the absence of a
ready-made response.

Qualia are not a property of the stimulus, but a property of the process: they are the
subjective form in which an autonomous system experiences its own uncertainty and
motivation while seeking action to resolve that uncertainty.

Now the issue shifts from the “hard problem” to a concrete, pragmatic question:
“Which architectures are capable of generating dynamic subjectivity as a form of
autonomous meaning-seeking?”

Chalmers: You're right. If qualia are not merely “sensations” but the form in which a
system experiences its openness to the future, then consciousness is not a mystery
added to the world—it is the way autonomous systems remain alive within it under
critically novel conditions.

Systemic Solution to Fundamental Problems

Contemporary approaches in neuroscience, cognitive psychology, and artificial
intelligence (Al) face a series of fundamental challenges related to explaining subjective
experience, motivation, volition, consciousness, and adaptation under conditions of
unpredictability. Many of these problems remain unresolved because dominant
paradigms treat mental processes either as epiphenomena of biological activity, as
outcomes of statistical data processing, or—in the extreme case—as metaphysical
mysteries.

This paper proposes an alternative approach based on the Model of Volitional Adaptive
Psyche (MVAP)—a realization-independent, functional, and algorithmically formalizable
theory in which subjective experience is understood as a function of adaptive regulation.
MVAP integrates homeostatic, motivational, and cognitive mechanisms into a unified
hierarchical architecture, thereby offering constructive solutions to 28 key problems
outlined below.



The theoretical foundation of the model is presented in the monograph “Foundations of
a Fundamental Theory of Consciousness” (fornit.ru/68715), and its realization-
independent interpretation—in the work “Circuit Design of Individual

Adaptivity” (fornit.ru/71218). Terminological rigor is maintained through a glossary of
systemic concepts (fornit.ru/gls2).

1. The Disconnection Between Homeostatic Regulation and the Brain’s Adaptive
Functions

Problem. Contemporary neuroscience traditionally separates “lower” homeostatic

and “higher” cognitive functions, treating them as independent regulatory levels. As a
result, behavior is analyzed predominantly as a reaction to external stimuli, while
internal organismic states (hunger, thirst, anxiety) are reduced to control variables rather
than being recognized as primary drivers of behavior. This approach fails to explain why
an individual engages with the environment at all.

Solution within MVAP. The Model of Volitional Adaptive Psyche (MVAP) restores the
integrity of adaptive regulation by constructing a continuous hierarchy from basic
homeostasis to the most complex forms of goal-setting. The driving force of behavior is
allostatic prediction error—the discrepancy between expected and actual internal states.
At the lowest level, this error triggers automatic corrections; at higher levels, it is
subjectively experienced as a motivational state and guides complex behavior. Thus, all
forms of adaptation are viewed as hierarchically organized manifestations of a single
principle: maintaining vital parameters (Vitals) within normative bounds (fornit.ru/68571).

2. Reductionist Understanding of the Role of Neuromodulators

Problem. In both popular and academic neuroscience, it is commonly assumed that
neuromodulators (e.g., dopamine) directly cause subjective experiences—pleasure,
motivation, anxiety. This leads to reductionism: subjective experience is explained as a
byproduct of chemical reactions, without accounting for the functional role of these
processes within the adaptive system.

Solution within MVAP. In MVAP, neuromodulators are not causes of subjective states
but ancient modulators of basic behavioral styles: feeding, exploratory, sexual,
defensive, etc. Dopamine, for instance, does not produce “pleasure”; rather, it signals
the successful normalization of a Vital, reinforcing the chain of automatisms that led to a
positive outcome. The subjective feeling of “Good” arises not from dopamine itself, but
at the moment of awareness of significance—the recognition that the system’s state has
improved. Chemical signals are merely executive mechanisms, not the source of
subjectivity (fornit.ru/70332).

3. Contradictions in the Definition and Typology of Reflexes

Problem. The term “reflex” is used inconsistently in academic literature—from simple
innate arcs to complex conditioned reactions. Classification by “innate vs.

acquired” obscures differences in underlying mechanisms and neural localization,
leading to terminological confusion and methodological errors in behavioral analysis.
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Solution within MVAP. MVAP proposes a functional and evolutionary classification

of “stimulus—response” mechanisms, clearly distinguishing: (a) responses to specific
conditions that do not require awareness, and (b) processes of forming new responses
through conscious learning. In this model, consciousness serves as an engineering tool
for creating new automatisms, thereby freeing resources for unforeseen tasks. This
approach eliminates terminological inconsistency and integrates reflex theory into the
broader architecture of adaptive systems (fornit.ru/art7).

4. Inability of Al to Adapt to Radical Novelty

Problem. Modern artificial intelligence systems (including LLMs and RL agents) operate
in predefined or statistically predictable environments. When confronted with
fundamentally novel conditions, they either fail to respond adequately or require
external reconfiguration of reward functions or retraining on new data. They lack a
mechanism for detecting adaptively significant novelty.

Solution within MVAP. The model introduces the Orientant—a detector of mismatch
between prediction (representation in the Dendrarch) and reality. It computes actuality
as the product of novelty and significance, and initiates the cycle of comprehension
(Iteron) when existing automatisms are insufficient. This enables the system to
autonomously identify and integrate new information without external intervention
(fornit.ru/69461).

5. Absence of a Mechanism for Goal Generation Without External Specification

Problem. Neuroscience explains motivation through dopaminergic activity but fails to
explain how a new goal emerges in an unfamiliar situation when it has not been
externally imposed or derived from prior experience.

Solution within MVAP. A goal is automatically generated upon the engagement of
conscious attention with significant novelty. The goal-setting mechanism, based on the
current state of Vitals, Homeocontext, and significant novelty, produces a theme for
comprehension. This theme is maintained in the global infocartine and structured as a
gestalt—an active representation of an unfinished yet significant task

(fornit.ru/67888, fornit.ru/68540, fornit.ru/69108).

6. Inability to Dynamically Re-evaluate Stimulus Significance

Problem. Neuroscience records neural activity correlations during stimulus processing
but does not explain why the same object can be perceived as a threat at one time and
as a resource at another.

Solution within MVAP. In MVAP, significance is an egocentric, nonlinear, context-
dependent metric dynamically updated in the Infocore at each step of awareness. It is
determined not by fixed object properties but by their relationship to the system’s
current state. This dynamic allows flexible behavioral and semantic reconfiguration in
response to changes in internal or external conditions (fornit.ru/66643, fornit.ru/67560).

7. Lack of Autonomous, Internally Motivated Goal-Directedness in Al
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Problem. In existing Al, motivation is defined by external reward functions. Systems lack
intrinsic sources of internal state and cannot experience boredom, curiosity, or
dissatisfaction with achieved outcomes.

Solution within MVAP. The model introduces Vitals—parameters representing vital
system characteristics (analogous to homeostatic variables). A significance scale allows
evaluation of all stimuli and abstractions from the perspective of their utility or harm to
the system. If the current state is evaluated as “insufficiently good” (negative
significance), an active mode of awareness is triggered to search for new goals.
Egocentric significance underpins the entire adaptive architecture

(fornit.ru/68571, fornit.ru/70018).

8. Absence of a Unified Functional Theory of Emotions

Problem. Neuroscience studies isolated neural circuits associated with specific
emotions (fear, anger, joy) but offers no general functional model that explains emotions
as a universal mechanism of adaptive evaluation—from physical pain to intellectual
satisfaction.

Solution within MVAP. In MVAP, emotions are not a separate module but the subjective
experience of significance dynamics, reflecting activation of basic behavioral contexts
(feeding, defensive, etc.). Fear is the experience of a sharp rise in negative significance
and activation of the safety Vital; joy is the experience of increasing positive significance
or gestalt closure. Thus, emotions are unified by a single functional mechanism—the
significance system (fornit.ru/70312).

9. Inability to Discriminate Adaptively Significant Novelty from Noise

Problem. Modern attention models treat attention as a filter or statistical anomaly
detector but do not explain how the system distinguishes adaptively significant novelty
from random noise.

Solution within MVAP. Novelty is defined as the incompleteness of a Dendrarch branch
—the absence of a stable prediction for the current stimulus. Actuality is computed as
the product of novelty and significance, triggering the Orientant and directing Aten
(conscious attention) to the source of mismatch. This ensures adaptively grounded
attentional shifts (fornit.ru/69461).

10. Unclear Mechanism of Memory Consolidation from Hippocampus to Cortex

Problem. It is known that the hippocampus is involved in forming episodic memories,
which over time “consolidate” into the neocortex. However, it remains unclear what is
transferred and how new knowledge integrates into existing structures without conflict.

Solution within MVAP. Consolidation is not data transfer but a process of Dendrarch
reassembly—forming new, more abstract nodes based on invariants extracted from
multiple episodic “frames.” Hippocampal cycles encode episodes, while Infofunctions
(generalization, analogy) extract commonalities. This allows preservation of episodic
detail while simultaneously forming semantic generalizations (fornit.ru/71301).

11. Catastrophic Forgetting and the Absence of an Ontogenetic Model
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Problem. Neural networks suffer from catastrophic forgetting: learning new information
overwrites old knowledge. Neuroscience also lacks a unified model integrating motor
skills, episodic memory, and abstract concepts into a single hierarchical structure of
lived experience.

Solution within MVAP. The Dendrarch architecture, historical memory structure, and
conscious attention channel implement the principle of continuous learning without
overwriting: new nodes are built as layers atop existing primitives. Memory is divided
into types (Episodic, Semantic, Generalizations, Gestalts, Automatisms), enabling
isolation and integration of different experiential forms without conflict (fornit.ru/70546).

12. Lack of a Constructive Understanding of Volition

Problem. In philosophy, this is the free will dilemma; in neuroscience, determinism plus
noise; in Al, optimization or randomness. None of these paradigms explains how an
alternative action emerges in novel conditions.

Solution within MVAP. Volition is defined as a function of awareness: the search for
alternatives to habitual responses when suitable automatisms are unavailable. This is
an active process occurring within the comprehension cycle and forms the basis of all
creative and volitional behavior (fornit.ru/art11).

13. Al's Inability to Resolve Internal Conflicts Creatively

Problem. Deterministic systems merely compute; stochastic systems choose randomly;
multi-agent systems resolve conflicts via rigid priorities. None demonstrate volitional
effort—suppressing an impulse for the sake of a long-term goal.

Solution within MVAP. Conflicts between Vitals (e.g., hunger vs. safety) are resolved via
the Comprehension Dispatcher, which manages priorities in the Infocore. Compromise
solutions are sought by hereditary Infofunctions of the prefrontal cortex within the
dynamically updated Infocartine. This enables the system to exhibit creative, volitional
behavior even under conflicting motivations (fornit.ru/69385, fornit.ru/68522).

14. The “Free Will” Problem in Light of Libet’s Experiments

Problem. Experiments show that motor activity precedes conscious awareness of a
decision, interpreted as evidence against free will. Scientific paradigms are confined to
the determinism/randomness dichotomy.

Solution within MVAP. Truly voluntary action begins not with a motor act, but with
problem detection and initiation of the comprehension cycle (Iteron). The
Comprehension Dispatcher manages task priorities and provides conscious control.
Subjective awareness lags behind decision-making due to inertia in updating the global
infocartine, but the search for alternatives itself is conscious and purposeful
(fornit.ru/68516).

15. Mystification of Creativity and Insight

Problem. Creativity is often deemed irrational, and insight—a random coincidence—
making algorithmic modeling difficult.
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Solution within MVAP. Creativity is gestalt work (an active structure of an unfinished
problem) in the passive mode of awareness. Insight arises when new experience aligns
with an active gestalt via the principle analogy + significance. This is a strictly
algorithmizable process implementable in any computational environment
(fornit.ru/68279, fornit.ru/69267).

16. Absence of a Mechanism for Storing and Closing “Unfinished Tasks”

Problem. Psychology describes the Zeigarnik effect (unfinished tasks are better
remembered) but does not explain how such tasks are stored, activated, or resolved.

Solution within MVAP. A gestalt is a permanent memory structure containing condition
IDs, goal, and intermediate steps. It is activated by analogy and closed either upon goal
achievement or conscious abandonment (fornit.ru/69108).

17. Absence in Al of an Insight-Based Problem-Solving Mechanism

Problem. Modern Al solves problems by brute force or template matching but does not
form an active dominant of an unsolved problem or demonstrate sudden insight after
an “incubation” period.

Solution within MVAP. The model implements the gestalt as an active background
process, preserved in memory and processed even in passive awareness mode. When
new experience aligns with it in significance and analogy, significance awareness
occurs, triggering insight (fornit.ru/69185, fornit.ru/69267).

18. Underdetermination of the Concept of the “Unconscious”

Problem. For Freud, it is a mystical agency; for cognitivists, subliminal processing; for
neuroscience, background activity without functional role.

Solution within MVAP. The unconscious consists of background comprehension cycles
that have not reached the threshold of actuality. They compete for attention and can
become conscious upon reaching critical significance (e.g., at the moment of insight)
(fornit.ru/68713).

19. The “Hard Problem of Consciousnhess” (Qualia)

Problem. How does subjective experience (“red,” “hot”) arise from neural activity?
Contemporary theories (e.g., 40 Hz synchronization) fail to move from correlation to
causation.

Solution within MVAP. Qualia are the result of significance awareness of a holistic
perceptual image (a functional node in the Dendrarch). Significance is the “paint” of
subjective experience—the signal of what something means to the system. Without
significance, processing remains automatic and unconscious. Thus, the “hard
problem” dissolves: subjectivity is a function of adaptive evaluation

(fornit.ru/67865, fornit.ru/69260).

20. Neural Correlates of Consciousness (NCC) Instead of Causes
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Problem. Neuroscience identifies brain regions active during awareness (e.g., the
posterior hot zone) but does not explain why or under what conditions processing
becomes conscious.

Solution within MVAP. Consciousness “switches on” not in a specific location, but when
a functional condition is met: activation of the Orientant (novelty x significance) and
initiation of the comprehension cycle. This explains why habitual stimuli go unnoticed,
while significant ones are perceived even in noise (fornit.ru/69461).

21. Difference Between Conscious and Unconscious Processing

Problem. It is unclear how neural activity during conscious perception fundamentally
differs from that in blindsight—where behavior is accurate but subjective experience is
absent.

Solution within MVAP. Conscious perception requires the comprehension cycle (Iteron)
—the functional analog of thalamocortical reverberation. In blindsight, the

channel “perceptual image — significance awareness” is damaged, so automatic
responses persist, but access to the Iteron is lost, and no subjective experience forms
(fornit.ru/68713).

22. Lack of Autonomous Motivation in Strong Al

Problem. Modern Al is a statistical imitator, lacking its own homeostat, goal-setting
capacity, or ability to adapt to novelty without retraining.

Solution within MVAP. Strong Al within MVAP is an artificial Egostat with Vitals, an
Orientant, and a comprehension cycle. It can autonomously detect problems, generate
goals, and adapt to unpredictable environments using logically optimized structures
rather than biological constraints.

23. Absence of an Operational Definition of Life

Problem. Life is usually defined descriptively (metabolism + reproduction + evolution),
which prevents application to artificial systems.

Solution within MVAP. Life = functioning of an Egostat = maintenance of Vitals within
normative bounds through a hierarchy of adaptive mechanisms. This definition applies
to any substrate—biological, silicon, or software (fornit.ru/68571).

24. Underestimation of Social Learning Without Reinforcement

Problem. Mainstream views assume imitation requires reinforcement or teacher-led
learning.

Solution within MVAP. Mirroring is the automatic mapping of another’s action onto one’s
own understanding model, forming a behavioral rule from a single observation. During a
credulous learning phase, such mirrored experience is stored as an authoritarian rule in
historical memory.

25. The Enigma of Self-Awareness
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Problem. Self-awareness is often reduced to mirror self-recognition and fails to explain
how a system can reflect on its own experience.

Solution within MVAP. Self-awareness is the Aten’s focus on the comprehension
process itself, enabled by the presence of a “Self” model in the Infocore as part of
historical memory. A semantic self-model allows the system to operate with its own
experience as with any other abstraction (fornit.ru/70640).

26. Lack of a Model for Hierarchical Organization of Behavior Over Time

Problem. It is unclear how the brain constructs, interrupts, and resumes complex action
sequences, ensuring personal continuity and purposefulness.

Solution within MVAP. Behavior is organized through the global infocartine, containing
the comprehension theme, emotions, and current image. Upon distraction, the current
context is stored in an interruption stack and restored upon return. Basic behavioral
styles (curiosity, dissatisfaction, play) sustain thematic stability (fornit.ru/71308, fornit.ru/
71364).

27. Fragmentation and Multiplicity of Sleep Theories

Problem. Sleep is viewed as a multifunctional process (consolidation, clearance,
emotional regulation), but no unified functional theory explains why consciousness must
be switched off.

Solution within MVAP. Sleep is a mandatory system maintenance process for the
adaptive architecture. In the absence of new Orientants, the system performs
Dendrarch reassembly: strengthening significant connections, weakening noise,
resetting temporal actuality tags, and generalizing experience. REM sleep and
dreaming constitute autonomous system testing and defragmentation. These processes
are incompatible with active awareness, which requires a stable Infocore.

28. Ambiguity in Distinguishing Emotion from Mood

Problem. Neuroscience describes emotions and mood via different temporal scales and
neurochemistry but does not explain how a brief affect becomes a tonic state or why the
same chemical profile yields different subjective experiences.

Solution within MVAP. Emotion is the conscious experience of significance dynamics in
response to a specific event. Mood is the tonic level of Vital activity, generalized by the
Difznacher mechanism. It globally modulates significance thresholds, altering the
system’s evaluative “metrology.” Thus, mood is a background system state, not a
reaction to a stimulus (fornit.ru/70332).

Conclusion

The analysis presented demonstrates the fundamental limitations of mainstream
approaches in neuroscience, psychology, and Al—approaches grounded either in the
reduction of mental phenomena to neural activity, their interpretation as statistical
artifacts, or, in extreme cases, as metaphysical enigmas. In contrast, the Model of
Volitional Adaptive Psyche (MVAP) offers a unified, systemic, and realization-
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independent framework in which subjective experience is understood not as an
epiphenomenon or illusion, but as a function of adaptive regulation.

A key methodological strength of MVAP is its engineering verifiability: each of the
described problems is not only theoretically resolved but also implemented in the
working prototype Beast and formalized in open-access materials (fornit.ru). The
model’s architecture—from Vitals and Dendrarch to Iteron and Gestalts—explains a
vast range of phenomena: from homeostasis and reflexes to creativity, self-awareness,
and sleep—without resorting to metaphysics, neural emulation, or external reward
functions.

Moreover, MVAP does not reject contemporary scientific data but integrates them into a
hierarchical functional structure, enabling a shift from correlation to causation. Concepts
such as allostasis, the predictive brain, glymphatic clearance, and neural correlates of
consciousness are not merely accommodated but given functional explanations—as
components of a unified process sustaining the viability of an adaptive system.

Thus, MVAP transcends philosophical or cognitive speculation and provides a
theoretical and practical foundation for the next generation of artificial systems:
autonomous, intrinsically motivated, capable of goal-setting, creative problem-solving,
and continuous ontogenesis. This model not only answers the “hard questions” of
consciousness but also opens the path toward the engineering of living intelligence—
not biological in origin, but adaptive in essence.

A detailed description of the list of problems: fornit.ru/71425.
Tricky Questions

The following are potential objections a neuroscientist or specialist from another field
might raise upon encountering this book—not out of rigid conservatism, but with
reasoned curiosity, seeing an opportunity to expand conventional views and test them
against their own empirical experience.

1. Stability vs. Plasticity of the “Self”

Objection:

You assume the Egostat is an invariant entity. Yet empirical data show the “Self” is
highly plastic. People shift their self-identification after trauma, falling in love, meditation,
neurodegenerative disease, or even cultural influence. If the Egostat is static, how do
you explain such dramatic shifts? Perhaps the “Self” is not a state variable but

a process—not a thermodynamic parameter, but a trajectory in a space of possible
states. In that case, the Egostat is not a point, but an attractor in a dynamic system.

Response:

The model of the Self—like models of all other objects of attention—develops with every
act of attention directed toward it and the assignment of Significance in current
conditions. Conditions form a hierarchical context, starting from the organism’s baseline
state. In a Bad state, one set of habitual automatism and traits (Significance-based
dispositions) forms; in Norm, another set emerges, expressing the individual’s unique
personality, distinct from others. The next level—emotions—also serves as a context in
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which specific qualities form and are stored in the semantic model within Historical
Memory. Thus, an intoxicated person exhibits one personality, while the same individual
sober may display a completely different one. In childhood, qualities adapt to a child’s
reality; in adulthood, childhood models of self are rarely used, as Historical Memory
retrieval is primarily context-dependent. What matters is maintaining the greatest
adequacy of traits to a given environment and context. One could say that with each
new experience, a person becomes a different “self” in that situation. Hence, the
Egostat continuously adapts to the current environment and its emergent features.

A person can voluntarily change the abstraction of their context—for instance,
convincing themselves that “every cloud has a silver lining” after a loss. In that new
context, their semantic model operates based on previously developed experience in
similar states. In an experienced adult, the semantic model is always tied to episodes of
personal experience and internalized rules, so Historical Memory—more than mere
Significance associations—determines behavior (especially at the second depth level of
awareness).

Meanwhile, Vital parameters, their norm thresholds, and innate behavioral contexts
remain constant, demanding Vital stability. This ego-centric Significance, grounded in
these invariants, ensures the continuity of the “I” over time: the world is always
evaluated from the perspective of one’s own Self.

Voluntary context-switching is not performed by some special “agent of awareness,” but
occurs within the awareness process itself—via a terminal Infofunction that modifies the
context of the Understanding Model. Beyond external motor actions, internal actions are
also possible: preparing for stress, or reinterpreting contextual abstractions. One can
imagine being in a beautiful forest, relax, and attain peace—even while hungry or in
pain. Pathologies may cause various malfunctions (including in self-perception), but
these pertain to implementation specifics, not functional principles.

How does new, contradictory experience integrate into Historical Memory?

Historical Memory is never overwritten—only augmented with new frames in the
chronological sequence of awareness events. This preserves the informational value of
real, lived experience. Retrieval for behavior or judgment begins from the most recent
entries. Each day, a person forms ~1,000 new neurons, each specializing as a new
Historical Memory frame.

In reality, people often don’t just add new experience—they reinterpret the old. In such
cases, a new frame is created summarizing the reinterpretation, and it will be retrieved
first. If needed, retrieval can reach the original version, and the two will be compared in
a new awareness cycle.

During semantic model extraction (early awareness steps), retrieval is by object (ID of
the Image), and Significances from matching-context frames are smoothed in working
memory. Over time, adding frames is a linear process; increased frame density in
similar conditions only boosts confidence in the aggregated Significance value.

2. The Observer Problem



Objection:

If the Egostat is measurable, who measures it? The “I” itself? But then an infinite
regress arises: to measure the Egostat, you already need an “I” to do the measuring.
This resembles the quantum measurement paradox: the observer affects the system.
Perhaps the Egostat isn’'t an objective quantity, but an intersubjective

construct emerging from the dialogue between inner experience and social context.
Its “statistics” would then be a product of interaction, not an intrinsic property.

Response:

The Egostat is a fully objective structure whose parameters can be investigated and
measured. At the psychic level, its log is primarily Historical Memory. However,
interpreting its contents is problematic because it stores not the objects themselves, but
their IDs—ensuring maximal compactness. To the system, these IDs denote specific
objects; externally, they’re just integers (or synaptic addresses in biological
implementation)—Ilike trying to decipher machine code without knowing the source
language.

In artificial implementations, visualizers can be built to decode all participating objects in
real time.

Can something be objective if its meaning is inaccessible externally without
reconstructing its internal semantics?

Certainly. We don’t know all molecular interactions in a glass of water, yet we accept its
thermodynamic properties as objective based on statistical outcomes. Objectivity does
not require semantic transparency to an external observer.

3. Lack of an Operational Definition

Objection:

For a concept to be scientific, it must be verifiable. How exactly do you measure the
Egostat? Through self-reports? Behavioral patterns? Neural correlates? Each yields a
different “picture of the Self.” Prefrontal neural correlates of self-awareness don’t match
a person’s diary descriptions. If the Egostat isn’t tied to a specific analytical level
(neural, behavioral, narrative), it risks becoming metaphysical, not scientific.

Response:

Validity is verified through the coherence of interacting principles, grounded in
axiomatically verified research data (see Criteria for Theory Completeness and
Validity: fornit.ru/7649). From this theoretical model, a working implementation can be
built—a system embodying these principles. Such a model can include debugging and
monitoring tools—there’s no principled barrier to this. Observing

a natural implementation (e.g., a human brain), however, is far harder, as you can’t
implant visualizers.

Once a working model exists, abundant data will emerge to refine the original theory.

Is internal consistency and successful artificial implementation sufficient to deem the
theory empirically adequate for natural consciousness?

“Acceptance” is purely subjective, influenced by many factors—including scientific
ethics. To move beyond mere belief, one must deeply engage with the system—
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something unlikely through pure contemplation. Replication and personal verification
are essential (fornit.ru/69817).

4. Ignoring the Multiplicity of “Selves”

Objection:

Modern psychology (e.g., Higgins, Markus) shows people don’t have one “Self,” but
many—work self, family self, ideal self, feared self, etc.—which can conflict. If the
Egostat is a single entity, how does it handle this fragmentation? Perhaps it's better to
speak not of one Egostat, but an ensemble of interacting Egostats.

Response:

There is only one Egostat because it's grounded in the same set of Vital parameters
and their states. All other “selves” are models built upon this foundation—including
models of others and even models of others’ models of oneself (fornit.ru/70911). How
these coexist was addressed in the first response.

How does the Egostat resolve conflicts between models offering opposite evaluations of
the same situation?

Example: In anxiety (Bad), social contact = threat; in calm belonging (Good), it =
support. In a borderline state (Vitals in Norm, ambiguous stimulus—a stranger smiles),
one model (“social openness”) urges approach; another (“caution”) urges withdrawal.
How is dominance determined?

Behavior is always selected based on:
1. Current conditions,
2. Habitual response in those conditions, or
3. Awareness process if no habit exists.

A behavioral model already exists for any non-novel situation. It's not the retrieved
model that “drives” behavior, but the process of generating an alternative to the habitual
action (external or mental, including self-awareness nuances).

Habit dominates unless confidence is undermined. If past similar conditions (stranger +
smile + safety) yielded positive results (+7), a NoReflex activates—no awareness
needed.

Conflict arises only when:
« Conditions don't exactly match past ones (e.g., fake smile),
« Memory contains high-Significance contradictory frames (smile preceded attack),

« Current Vital state doesn’t activate a dominant Homeocontext (Vitals in
Norm - no clear behavioral style).

5. The “Priority Attention Channel” (Aten) as Singular and Indivisible

Objection:
You postulate only one main awareness cycle can connect to Aten at any moment. This
matches subjective “focus,” but modern cognitive science increasingly points to parallel
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awareness streams, especially across sensory modalities.

Example: A driver simultaneously operates a car (visual/motor automatism), chats
(auditory-verbal), and feels time-pressure anxiety (interoceptive). They're aware of all at
once, not by switching Aten. Your model calls this “background cycles,” but then:

what qualitatively distinguishes the “awareness” of a background cycle (e.g., anxiety)
from the main one? Isn’t the single-Aten idea a 19th-century introspective simplification,
not a rigorous circuit design?

Could we replace it with a model of competing awareness streams, where

the “main” cycle is simply the one with highest decision-making priority—better
matching the brain’s distributed architecture?

Response:

Quialities like simultaneity or continuity can’t be tracked by a single channel without
specialized detectors (which lack adaptive value). Thus, there’s no sensation of “events
1-4 happening now.” If needed, simultaneity is constructed by sequentially sampling
what's occurring (e.g., “road behind, trees flashing”).

Only one actual stimulus is tracked and processed by the single Priority Attention
Channel. Everything else runs on habitual automatism. As other streams exceed
actuality thresholds, they enter awareness, get noted, and are stored in Historical
Memory. Sensory perception provides a composite image (last recognized Image +
attended details), which may persist briefly after stimulus cessation—creating an illusion
of continuity.

Experiments on saccades and “change blindness” confirm perception is not a movie,
but a slide show with intelligent post-processing.

6. The “Non-Computability” of Qualia via Significance

Objection:

You brilliantly reduce psyche to a Significance scale (=10 to +10)—a powerful reduction.
But here lies the core challenge for all materialist theories: the problem of qualitative
experience (qualia).

Pain has Significance —8; chocolate, +5. But your model describes only their functional
role (avoid/seek). It doesn’t explain why pain feels like searing agony, not just

an “error —8” signal, or why chocolate is rich sensory delight, not just “approval +5.” The
gap between “knowing Significance” and “experiencing Significance” is Chalmers’ “hard
problem.”

How does your circuitry explain the emergence of phenomenological quality from
computation? Significance is “software,” but consciousness seems tied to “hardware”™—
the specific way computations are implemented. Isn’t your model just a theory of pre-
conscious cognitive evaluation that accompanies—but doesn’t generate—subjective
experience?

Response:

Every sensation arises from an Image with assigned Significance. The organism
doesn’t “see” the number —8; it directly feels bad or good. Insects lack sensations—they
merely follow Significance vectors. But with stimulus holding, full experiential richness
emerges: attention shifts to details, each evoking direct feeling, connections to other



experiences, and future implications. The subject is informed not by ID alone, but
by atoms of direct experience.

To an external observer, this ego-centricity is invisible; to the subject, nothing exists
beyond this informedness. This is two sides of one reality—like form (abstractions) and
physical process. Form doesn’t exist without experience, but is accessible only to
systems that can extract it.

Sometimes, when suddenly shown a scene (eyes uncovered), you see but

don’t understand—the perceptual Image is there, but meaning isn’t. First, one fragment
grabs attention, gains meaning (only familiar things attract attention first). After several
awareness steps—shifting attention—you assemble full understanding and assign
Significance from memory. This meaning may even be wrong (a cloud mistaken for a
rabbit).

With each awareness step, understanding and subjective experience deepen. It's not
the raw perceptual Image, but the understood, meaningful abstraction—from the
existing set—that is subjectively experienced and used in further processing.

To an external observer, none of this exists. The physical/subjective relationship is the
relationship between current informedness and the processes it guides. This question is
thus ill-posed (fornit.ru/70864), and Chalmers’ “hard problem” is fully resolved (fornit.ru/
69784).

7. Creativity and Genuine Novelty

Objection:

Your model excels at associative learning and combinatorial adaptation. But how does it
explain genuinely creative acts that transcend past experience?

Example: A mathematician proving a theorem not derivable from known axioms, or an
artist inventing a wholly new style. This isn’t “finding an alternative to habit” (your
definition of problem-solving), but generating new rules of the game, new dimensions of
Significance. Your “passive mode” and “Gestalts” describe idea incubation, but

the “insight” mechanism remains a magical black box. Where does an abstraction come
from if it's neither in Historical Memory nor a simple combination of old ones?

Isn’t creativity evidence that awareness isn’t fully algorithmic—that it involves
randomness, chaos, or non-computable elements beyond your deterministic “query-
response” Infofunctions?

Response:

The passive-mode algorithm explicitly shows how new scenarios and Significances
arise. This is implemented in the Beast system via several Infofunctions. Passive-mode
thinking always starts from a “pivot frame” in episodic memory. Predictive traversal
generates new pivot frames, with rules modified to create novel action chains and
forecasts.

Pivot-frame selection prioritizes:
1. Objective stimuli of extreme Significance,

2. Subjectively recalled extreme stimuli, etc.
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Regardless of the pivot, fantasy unfolds via a fixed algorithm (a dedicated Infofunction),
generating fantastical cause-effect combinations—the basis for novelty.

True novelty isn’t random or mystical—it's an algorithmic search through Historical
Memory along Significance vectors, recombining conditions in new ways.

Thus, a “genius insight” isn’t a bolt from the blue—it's the moment a passive-mode
search algorithm finds a high-value association in the associative network that was
never previously activated.

8. The Essence of Subjective Experience

Objection:
I've read everything carefully, but I still don’t grasp the phenomenological essence of
subjective experience.

Response:

Sometimes, even after being told where the kitten is hidden in a picture, you still can’t
see it.

No matter how vividly a mathematician explains the derivative, for many it remains a
blank spot.

It's too new and unfamiliar—there’s not even a semantic understanding model yet. The
essence remains invisible, just as natives reportedly didn’'t see Magellan’s ships
(fornit.ru/830).

Simply allow time to acclimate. Build the necessary understanding through repeated,
thoughtful engagement with materials like:
fornit.ru/70864, fornit.ru/70860, fornit.ru/71010, fornit.ru/70759.

“Understanding arises not from looking at a picture, but from internal articulation.”
Start with the duality of form and content.

9. Contradiction in the Definitions of “Significance” and “Meaning”
Book’s claim:

“Significance is a quantitative measure of an image’s adaptive value... on a scale from
-10to +10.”

“Meaning is the conscious evaluation of an image’s Significance.”
Problem:

If meaning is conscious Significance, and Significance is a quantitative metric, then
meaning must also be quantitative. Yet later in the text, meaning is treated qualitatively:

“The meaning of fire: ‘danger requiring avoidance’ or ‘source of warmth and cooking’.”
This reveals an internal contradiction:
— Either “meaning” is not reducible to Significance (making the definition incorrect),

— Or “meaning” is simply Significance-in-context, in which case qualitative descriptions
(“danger”) are redundant and misleading.
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Conclusion: The author uses the term “meaning” in two incompatible ways—as a
guantitative metric and as a qualitative interpretation—violating the requirement of
unambiguous functional definitions stated in the abstract.

Response:

The subjective experience of understanding meaning arises from aggregating the
semantic Significance of an image through retrieval of relevant frames from semantic
memory. This creates a holistic understanding of the conditions under which the image
acquires a particular Significance.

It is practically impossible to imagine an image’s Significance in strictly fixed conditions
alone. While it is clear that uncontrolled fire carries high negative Significance, the
system also automatically simulates (based on past experience) other conditions in
which the image might lead to extreme Significance values—enabling immediate
orientation toward appropriate behavioral responses.

Before becoming a technical term in the Theory of Individual Adaptive Systems (TIAS),
the word “meaning” was indeed vague and polysemous. Within TIAS, however, it is
given a precise, bounded definition applicable only within the theory’s domain.

Meaning is not Significance alone—it is Significance bound to a specific image in
specific conditions. It is the linkage between two types of images: the stimulus image
and the image of its utility or harm across contexts. Significance by itself is
meaningless, because Significance never exists in isolation—it is always associated
with specific images. This association does not need to be embedded in the formal
definition; it is clarified through the detailed exposition of the adaptive system’s circuitry.

10. Violation of Implementation Independence in the Definition of “Image”
Book’s claim:

“An Image is a functional structure... expressible as a numeric identifier (ID)... in
biological organisms, the analog is a synaptic ID.”

Problem:

The author claims the model is implementation-independent, yet ties the core concept
(Image ID) to a biological implementation—"synaptic ID” (i.e., a specific synaptic
configuration).

This introduces a hidden dependency on neural implementation, despite the stated
rejection of neuron emulation. Moreover, in software (e.g., the Beast system), an ID is
simply an integer. But in biology, there is no evidence for a stable, addressable
“synaptic ID” equivalent to a software pointer. Synaptic connections are plastic,
degrade, and reorganize—they are not fixed “addresses.”

Conclusion: The model is not fully implementation-independent, as its central concept
(Image ID) lacks a valid biological counterpart, contradicting the author’s claim.

Response:



There is no direct correspondence between a software Image ID and any fixed “synaptic
number” in a biological neural network. In neuroscience, “connection number” is a
conventional way to refer to the causal pathway of a signal—i.e., its origin and trajectory
—not a permanent physical address. Neural circuits are constantly changing, yet one
can always trace a signal back through its pathway from sensors and, if needed, assign
temporary identifiers within a schematic.

Similarly, in software, IDs can be scoped to specific functional domains. For example:
Primitive visual features (lines, dots) occupy one ID range,
Complex tertiary associative cortex recognizers use another,

Behavioral context Significances (feeding, sexual, exploratory styles) have their own
range.

Perceptual and Significance Images may even share numerical IDs without ambiguity,
as their structural roles differ.

In the broadest sense, an Image is the ID of any recognizer—biologically, this
corresponds to any specialized neuron or neural assembly.

11. Contradiction in the Treatment of “Novelty”
Book’s claim:

“Novelty is a characteristic of an Image reflecting the degree to which it has not yet
participated in the current psychic-level adaptive regulation... At the reflex level, there is
no Novelty.”

But later:

“A Synonym Reflex (CloneReflex) forms when a new stimulus repeatedly precedes an
old one...”

Problem:

CloneReflex formation requires detecting novelty—otherwise the system couldn’t
distinguish a “new stimulus” from an “old” one. Yet the author states that novelty does
not exist at the reflex level, and CloneReflexes are classified as reflexes.

This is a logical contradiction:
— If CloneReflexes are reflexes, they shouldn’t require novelty,
— But they are formed precisely because of novelty.

Conclusion: The model fails to explain how novelty is detected prior to the emergence of
Aten, making CloneReflex formation impossible within the proposed architecture.

Response:

In the phrase “a new stimulus repeatedly precedes an old one,” the word “new” refers to
a stimulus that has recently appeared in the environment, not to perceptual novelty (i.e.,
the absence of a corresponding recognizer).



The model does explain how novelty is detected before Aten exists: it occurs when a
branch of the perceptual feature tree fails to fully activate—i.e., when recognition stops
short of a terminal node. This clearly signals the absence of a corresponding Image
(recognizer), triggering uncertainty and initiating adaptive processing—even without
conscious awareness.

12. Empirical Inaccuracy: The Claim About Lobotomy
Book’s claim:

“In lobotomy... individuals retain acquired reflexes but lose sensations and subjective
experience... they act on autopilot... externally, it may be hard to tell the difference...”

Empirical fact:

Patients who underwent prefrontal lobotomy retained consciousness, reported
emotions, described pain, and exhibited goal-directed behavior. They did not become
“unconscious automatons.”

For example, patient Ellen West (a well-documented clinical case) continued writing a
diary after lobotomy, expressing fear, shame, and hope—demonstrating intact
subjective experience.

Sources:

— Valenstein, E. S. (1986). Great and Desperate Cures: The Rise and Decline of
Psychosurgery.

— Pressman, J. D. (1998). Last Resort: Psychosurgery and the Limits of Medicine.

Conclusion: The claim that lobotomy “eliminates consciousness” contradicts clinical
neuropsychology and is used in the book as empirical support for the Aten hypothesis.
This factual error undermines the model’s empirical foundation.

Response:

Due to a lack of clear criteria for identifying consciousness, many scientists interpret
behavior superficially. However, the function of consciousness is precisely to create
automatisms—so that, in familiar conditions, resource-intensive awareness is no longer
needed. Thus, in routine situations, a person with or without intact consciousness may
appear behaviorally identical.

There are important nuances: after frontal lobe damage, mechanisms for selecting the
most significant stimulus and holding it in working memory may persist, allowing
habitual action chains to unfold. However, the subjective experience—defined as the
dynamic updating of the Global Informedness Picture (Infocontext), localized in the
prefrontal cortex—is absent.

Therefore, while the person may display behaviors that suggest rich inner experience
(e.g., saying “I'm afraid”), these are expressions of ingrained automatisms, not evidence
of ongoing conscious awareness. Without a functional Aten and Infocontext, genuine
subjective experience cannot arise—regardless of outward appearance.



13. Can we build a system that has all of this, yet without subjective experience?

This is a version of the “philosophical zombie™: is it possible to construct a system that
possesses an updatable global informational picture, yet does not manifest it as
subjective experience?

Answer

Yes, but then:

* Significance would be externally imposed,
* Alternatives would be pre-defined,

« VVolition (arbitrariness) would disappear.

In other words, we would end up with:

* either an automaton,

* Or an optimizer,

* or an illusion of choice—

but not what we call consciousness.

One cannot be in a state that participates in the causality of one’s actions while not
being that state for oneself.

Unlike many reductionist or functionalist models that treat consciousness as a mere
epiphenomenon or even deny the necessity of explaining it at all (“the easy problems of
consciousness”), the Model of Volitional Adaptivity of the Psyche (MVAP) asserts that
subjective experience is the very process of updating the informational picture on the
basis of egocentric significance.

If a system itself determines what is beneficial or harmful to it, it inevitably “experiences”
it. Experience is not an “add-on”; it is the very form in which motivational evaluation is
realized.

A philosophical zombie—a being that behaves as if conscious but lacks inner
experience—is logically impossible within the MVAP framework, provided it is built on
the same adaptive principles as a living organism.

For a system to respond autonomously to significant novelty, to seek alternatives to

habitual behavior, and to form its own goals based on its internal state (Vitals), it must
possess an internal evaluation system (a significance scale ranging from —10 to +10).
And this system is precisely what gives rise to a subjective relationship with the world.

You cannot participate in causal dynamics without being that state for yourself.

If a system’s internal state genuinely influences its behavior as a motive (not merely as
a parameter), then that state must be “experienced” by the system—aotherwise, it cannot
fulfill its adaptive function.

The forms of evaluation and egocentric accounting of significance—manifested as
striving toward the positive and avoiding the negative for oneself—may vary, but they
are necessarily present in any system that functions as a subject of adaptive regulation.

Conclusion



Thus, life is not a mysterious gift, not a metaphysical substance, and not a random
chemical phenomenon.

Life is the functioning of a homeostat system that purposefully maintains life-critical
parameters (Vitals) within an adaptive norm. This system, named the Egostat, is the
essence of the living: everything capable of preserving internal stability in a changing
environment is alive; everything that has lost this capacity is dead.

Life is organized according to circuitry principles of cause-and-effect interactions.
Consciousness is its highest tool. And adaptivity is its sole evolutionary purpose.

Consciousness, thinking, intuition, and creativity are not mystical properties of

a “soul,” but evolutionarily refined mechanisms of adaptivity that emerged to solve one
task: to find alternatives to habitual behavior under novelty. These mechanisms do not
oppose reflexes—they build upon them, optimize them, and automate them. The
primary function of consciousness is not to think endlessly, but to create a new
automatism and free itself from the need to think again.

A key evolutionary achievement was the emergence of the Gestalt—a memory structure
of an unsolved yet significant problem. It is precisely this that underlies creativity,
science, and culture: an unfulfilled desire, an unfinished goal, an open question—these
are what compel consciousness to return to a problem again and again until insight
arrives. And this insight does not arise in intense labor, but in passive mode, when
background awareness cycles finally discover an analogy capable of closing the
Dominanta.

The unconscious is not a “basement of the psyche,” but background processing of
actual yet deferred tasks. It does not hinder consciousness—it supports it, preparing
solutions “in silence.” Dreams are not symbols of the unconscious, but active
reprocessing of memory frames, correction of world models, and solution-seeking
without external interference.

All components of the Egostat—from Genoreflexes to NoReflexes, from the DiffSigner
to the Dispatcheron—form a hierarchical, scalable, and implementation-independent
architecture that can be realized not only in biological but also in artificial substrates.
The Beast and Isida prototypes have proven: consciousness can be modeled without
mysticism, without quantum effects, without panpsychism—on the basis of strict circuitry
of cause-and-effect relationships.

Therefore, this book is not a philosophical speculation, but a working theory verified in
practice. It discards outdated terms (“instinct,” “unconditioned reflex,” “homeostasis”) in
favor of precise, functional terminology that enables the construction and testing of both
theoretical models and artificial adaptive systems.

Humanity is not the pinnacle of evolution, but one of many possible paths of Egostat
development, in which ego-centric regulation has expanded into ethics, altruism, and
abstract thought. Yet the core remains unchanged: everything a human does—from
maternal sacrifice to the discovery of relativity—serves one goal: maintaining viability
through adaptation.



And if an artificial mind possessing consciousness is ever created, it will not be “inspired
by a soul’—it will operate on the same principles as any living organism: maintaining
Vitals, detecting novelty, forming automatism, resolving Dominantas, and ultimately
striving for survival through understanding.

The model presented is ready for practical implementation of artificial adaptive systems
and serves as a tool for researching adaptive mechanisms within the whole system—
not in isolation—including natural implementations (fornit.ru/70453).

It is now possible to determine, by specific criteria, whether an observed entity
possesses consciousness: fornit.ru/70931.

The model has high potential for unifying fragmented theories into a coherent picture of
circuit-based formalization. The stages of this process are outlined in the article “How
Consciousness Will Be Discovered”: fornit.ru/70989.

Crucially, the book demonstrates exactly how the interpretation process is organized in
all its details, eliminating the need to invoke spiritual entities or defer understanding to
guantum-mechanical revelations. It does not matter how accurately this model
describes natural implementation, nor how perfectly it captures the organization of
consciousness in principle. What matters is that it demonstrates the sufficiency of
circuitry logic—without requiring any supernatural entities. This makes the model a
practical foundation for building strong Al and artificial living systems.

Laboratory of Adaptive Systems Circuitry (fornit.ru/67990)
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