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Abstract Analysis:

Precision in Findings:

The abstract presents a precise analysis of the misconceptions surrounding the idea of artificial consciousness. It outlines
the reasons why the prophecy of successfully emulating human consciousness by Al is considered misconceived. The
discussion touches upon brain evolution, adaptive neural dynamics, and the epigenetic determinants of human

consciousness.
Effective Use of Terminology:

The terminology is well-utilized and aligns with the scientific discourse on artificial consciousness and human cognition.

Phrases like "adaptive neural dynamics," "epigenetically determined," and "self-organizing functional interactions” indicate

a strong grasp of the relevant scientific concepts.
Quantitative Specifics:

The abstract doesn't provide quantitative specifics in terms of numerical data. Instead, it focuses on qualitative aspects,
emphasizing the intricacies and complexities involved in emulating human consciousness, which is appropriate for a

conceptual discussion.
Shoot Characteristics:

The abstract addresses the potential societal and ethical implications of the notion of artificial consciousness, suggesting

that it could replace the role of God and raise questions about fundamental human rights.

Research Significance:
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The research significance is well-established by challenging the prevailing narrative of Al achieving human-like
consciousness. It underscores the importance of considering brain evolution, adaptive processes, and epigenetic factors

in discussions about artificial consciousness.
Broader Implications:

The broader implications are discussed concerning the impact on the perception of human freedom and dignity. It raises

questions about the ethical and philosophical consequences of pursuing artificial consciousness.
Opening New Avenues:

The abstract opens new avenues by advocating for a nuanced understanding of consciousness, emphasizing the unique
properties of human consciousness shaped by experience. It challenges the prevailing optimism about Al's potential to

replicate this complex phenomenon.
Scientific Review (Precision and Specificity):

The analysis maintains precision and specificity throughout. It delves into the intricacies of brain circuitry, temporal activity

patterns, and the complexities of conscious experience. The discussion is grounded in scientific concepts and principles.
Interpretation of Findings:

The findings suggest that the current understanding of Al's potential to emulate human consciousness is oversimplified.
The complexities of neural dynamics, learning, and memory processes are highlighted, emphasizing the unique and

context-dependent nature of human consciousness.
Broader Implications (Forward-Looking Language):

The forward-looking language is employed to caution against overestimating Al capabilities. It prompts a reconsideration
of the prevailing narrative and encourages a more nuanced exploration of the challenges involved in replicating human

consciousness.
Scientific Relevance (Impact of Research):

The research challenges the scientific relevance of claims about achieving artificial consciousness by emphasizing the
intricate and context-dependent nature of human consciousness. It underscores the improbability of Al replicating the

dynamic processes of learning and memory that contribute to conscious experience.
Future Perspectives:

The abstract implies that future research in Al should be grounded in a deeper understanding of neural dynamics, learning
processes, and the unique properties of human consciousness. It suggests that a more sophisticated approach is required

for Al to truly simulate conscious experiences.
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In summary, the abstract is scientifically rigorous, precise, and challenges prevailing notions about Al and consciousness.
It provides a thoughtful analysis of the complexities involved, setting the stage for a more nuanced exploration of artificial

consciousness.
Introduction Analysis:
Precision in Findings:

The introduction precisely outlines the prevailing sentiments around "artificial consciousness" in the context of Al. It
identifies systemic flaws in Al, particularly its assimilation of biases. The discussion sets the stage for a deeper exploration

of the unpredictable and experience-dependent dynamics of human consciousness.
Effective Use of Terminology:

The terminology is effective, conveying complex ideas with clarity. Phrases like "fundamental systemic flaws,"

"experience-dependent dynamics," and "neurobiological functions" demonstrate a command of the subject matter.
Quantitative Specifics:

Similar to the abstract, the introduction lacks quantitative specifics, focusing on qualitative aspects and overarching

concepts. It introduces the theme of biases in Al but doesn't provide specific numerical data.
Shoot Characteristics:

The introduction highlights the susceptibility of Al to biases and sets the tone for a critical examination of the assumptions
underlying the pursuit of artificial consciousness. It challenges the notion that Al can replicate the neurobiological

functions and interdependencies of human consciousness.
Research Significance:

The research significance is established by questioning the assumptions about Al's capacity to emulate neurobiological
functions and human consciousness. It suggests that a critical reevaluation of these assumptions is necessary in the

current landscape of Al development.
Broader Implications:

The broader implications are touched upon concerning the flawed assumptions about the nature of consciousness. The
discussion suggests that the current approach to Al may be based on misconceptions about the workings of

consciousness.
Opening New Avenues:

The introduction opens new avenues by calling for a deeper reflection on the dynamics of human consciousness in

contrast to the prevailing optimism about Al. It implies that understanding consciousness requires more nuanced
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considerations beyond explicit learning and language.
Scientific Review (Precision and Specificity):

The introduction maintains precision and specificity in addressing the flaws in Al, emphasizing the experience-dependent

dynamics of human consciousness. It sets the stage for a critical examination of the assumptions about consciousness.
Interpretation of Findings:

The interpretation suggests that previous attempts to understand consciousness through Al may be flawed. It hints at the

need to reconsider the current narrative and assumptions about the nature of consciousness.
Broader Implications (Forward-Looking Language):

The forward-looking language implies that a critical reevaluation of the assumptions is necessary for future developments

in Al. It anticipates a need for a more nuanced understanding of consciousness beyond current paradigms.
Scientific Relevance (Impact of Research):

The research challenges the scientific relevance of current beliefs about Al's potential to replicate human consciousness.
It underlines the importance of understanding the neurobiological foundations of consciousness for more realistic

expectations.
Future Perspectives:

The introduction suggests that future perspectives in Al should consider a more sophisticated understanding of
consciousness. It calls for a paradigm shift in approaching Al development by acknowledging the complexities of human

cognition.

In summary, the introduction effectively sets the stage for a critical examination of Al and consciousness, emphasizing
systemic flaws and the need for a more nuanced understanding. It maintains scientific rigor and precision while

challenging prevailing assumptions.
Analysis of 1. Conscious behaviour is not consciousness:
Precision in Findings:

The text provides a detailed critique of approaches that equate conscious behavior with consciousness, citing examples
from historical and contemporary research. It identifies critical questions about the nature of conscious experience and

challenges assumptions about conscious report. The precision in addressing these issues is commendable.
Effective Use of Terminology:

The text effectively uses terminology related to consciousness studies and neurobiology. Phrases such as "phenomenally

conscious," "access consciousness," and "neural correlates of consciousness" are employed with clarity. The terminology
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aligns with established concepts in the field.
Quantitative Specifics:

The text lacks specific quantitative data but engages with the complexities of conscious experience in the context of
various experiments. It discusses correlations between conscious activity and neural processes, offering insights into the

limitations of current methodologies.
Shoot Characteristics:

The text critically examines the assumption that conscious behavior equates to consciousness. It discusses the
challenges in linking conscious behavior to the neural mechanisms that generate consciousness, highlighting the

limitations of technological progress in understanding the origins of consciousness.
Research Significance:

The significance of the research lies in challenging prevailing hypotheses about consciousness. It questions the adequacy
of studying conscious behavior to understand consciousness and critiques the pursuit of a specific "neural field" as the

locus of consciousness.
Broader Implications:

The broader implications suggest that the current paradigms of studying consciousness, especially through the lens of
conscious behavior and neural fields, may be flawed. The text implies a need for a more comprehensive understanding

that goes beyond these limited perspectives.
Opening New Avenues:

The text opens new avenues by questioning whether conscious experience has to correspond to ongoing or past events,
real or imagined. It challenges the predominant focus on conscious behavior and neural correlates, hinting at the need for

more holistic approaches to studying consciousness.
Scientific Review (Precision and Specificity):

The precision in discussing conscious report, access consciousness, and neural correlates of consciousness
demonstrates scientific rigor. The text provides a critical review of the limitations of previous approaches in linking

conscious behavior to consciousness.
Interpretation of Findings:

The text interprets findings from experiments and studies on conscious behavior, highlighting the inadequacy of these
approaches in explaining the mechanisms that produce consciousness. It suggests that consciousness encompasses

more than outwardly observable behaviors.

Broader Implications (Forward-Looking Language):
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The forward-looking language implies that a reevaluation of current approaches is necessary to advance our
understanding of consciousness. It hints at the need for future research to consider the broader dimensions of conscious

experience.
Scientific Relevance (Impact of Research):

The research is relevant in questioning widely accepted hypotheses about consciousness. It challenges the assumption
that conscious behavior is synonymous with consciousness and critiques the pursuit of a specific neural locus of

consciousness.
Future Perspectives:

The text suggests that future perspectives in consciousness studies should consider phenomena like dreaming and
creative thinking. It implies that understanding consciousness requires going beyond the study of actively and consciously

behaving observers.

In summary, the text effectively critiques prevailing hypotheses, questioning the adequacy of studying conscious behavior
to understand consciousness. It engages with neurobiological concepts and experiments, demonstrating scientific

precision and relevance while opening new avenues for future research.
Analysis of 2. Consciousness as a neural field within the brain:
Precision in Findings:

The text critiques field theories of consciousness, drawing parallels with field theories in physics. It accurately highlights
the limitations of current theories, emphasizing the challenge in objectively measuring and mathematically accounting for

presumed space-time regions in the brain. The critique is precise and aligns with established theories.
Effective Use of Terminology:

The text effectively employs terminology related to field theories of consciousness, drawing on examples like Kdhler
(1940), Lashley et al. (1951), and McFadden (2002). It engages with the concept of a "mind field" and "neural field

theories" with clarity, aligning with the discourse in the field.
Quantitative Specifics:

While the text lacks specific quantitative data, it effectively critiques the inadequacies of current theories in quantifying
consciousness. It discusses the challenges in objectively measuring consciousness within presumed space-time regions,

pointing to a fundamental problem in field theories.
Shoot Characteristics:

The text critically examines the limitations of neural field theories, emphasizing the inability to objectively measure the

Qeios ID: T8XGST - https://doi.org/10.32388/T8XGST 6/19



Q Qeios, CC-BY 4.0 - Review, December 13, 2023

presumed space-time continuum within the brain. It challenges the notion that consciousness can be encapsulated within

a specific field, raising questions about the nature of consciousness and its origin.
Research Significance:

The significance lies in the critique of field theories and the acknowledgment that consciousness is a complex product of
brain evolution. The text challenges the scientific account for the origin of consciousness, emphasizing the need to

understand consciousness in terms of the human Self's ability to analyze its own condition.
Broader Implications:

The broader implications suggest that current field theories are limited in providing a comprehensive definition of
consciousness. The text implies that consciousness goes beyond measurable brain correlates of specific behaviors,

touching on the "hard problem of consciousness" and the difficulty in capturing the complex nature of consciousness.
Opening New Avenues:

The text opens new avenues by questioning how mindfulness can emerge from biophysical matter and by considering
ontological links between mind, time, and the Self. It suggests that an abstract solution might be needed to address the

limitations of current theories.
Scientific Review (Precision and Specificity):

The precision in discussing field theories and their limitations demonstrates scientific rigor. The text engages with critiques
from scholars like Block (2007) and addresses the "hard problem of consciousness," maintaining a clear and specific

focus on the inadequacies of current theories.
Interpretation of Findings:

The text interprets findings by emphasizing the need for an adequate definition of consciousness that captures its
complexity. It interprets the "hard problem of consciousness" as the challenge of finding brain measures for the conscious

Self, independently of specific conscious behaviors.
Broader Implications (Forward-Looking Language):

The forward-looking language implies a need for an abstract solution to the problem of consciousness, suggesting that
current theories are limited in capturing the entirety of the phenomenon. It hints at the need for future perspectives that go

beyond existing paradigms.
Scientific Relevance (Impact of Research):

The research is relevant in critiquing existing field theories and emphasizing the limitations in defining consciousness. It
touches on the profound challenge of capturing the conscious Self independently of specific conscious behaviors,

contributing to the discourse on the "hard problem of consciousness."
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Future Perspectives:

The text implies that future perspectives should explore an abstract solution to the problem of consciousness. It suggests
that a reevaluation of current theories is needed to move beyond the limitations of existing paradigms in understanding

the nature and origin of consciousness.
Analysis of 3. Consciousness as conscious information processing:
Precision in Findings:

The text provides a precise discussion on consciousness as conscious information processing. It draws on theories by
Tononi & Edelman (1998) and von der Malsburg (1997) and articulates a reductionist perspective. The delineation
between conscious brain states and cognitive processes, such as memory and attention, is clear, contributing to the

precision of the findings.
Effective Use of Terminology:

The text effectively employs terminology related to consciousness as conscious information processing, referencing
Tononi & Edelman (1998), von der Malsburg (1997), and other relevant scholars. It distinguishes between conscious

states and cognitive processes, demonstrating a clear understanding of the relevant terminology.
Quantitative Specifics:

While the text lacks specific quantitative data, it effectively discusses the limited processing capacity of conscious states,
contrasting it with the information-handling capacity of non-conscious processes. It refers to psychophysical data on

change blindness and change detection, providing context to the limitations of conscious processing.
Shoot Characteristics:

The text elucidates the functional characteristics of conscious states, emphasizing their limited information processing
capacity and unique representational content. It effectively discusses the role of serialization in making non-conscious

information accessible to the active mind, highlighting the evolutionary importance of this function.
Research Significance:

The significance lies in the critique of conscious information processing, emphasizing the constraints imposed by the
limited capacity of conscious states. The text contributes to the understanding of the interplay between conscious and
non-conscious processes, suggesting that pre-conscious processes may act as a buffer to compensate for limited

conscious capacity.
Broader Implications:

The broader implications suggest that the limited capacity of conscious processing defines the representational content

that can invade a conscious state. The discussion on the role of working memory and the compensatory function of pre-
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conscious processes implies a complex interplay between different aspects of cognition.
Opening New Avenues:

The text opens new avenues by discussing the limitations of conscious information processing and proposing that pre-
conscious processes may act as a buffer. It encourages further exploration of the interplay between conscious and non-

conscious processes, offering insights into the mechanisms that regulate cognitive capacity.
Scientific Review (Precision and Specificity):

The precision in discussing conscious information processing, particularly the limitations of conscious states and the role
of working memory, demonstrates scientific rigor. The engagement with theoretical models like Lisman-Idiart-Jensen

models adds specificity to the argument.
Interpretation of Findings:

The text interprets findings by emphasizing the functional characteristics of conscious states, highlighting their reliance on
working memory and the limited capacity imposed by serial processing. It interprets the compensatory role of pre-

conscious processes as a mechanism to regulate conscious capacity.
Broader Implications (Forward-Looking Language):

The forward-looking language implies that understanding the interplay between conscious and non-conscious processes
is crucial for advancing the comprehension of cognitive mechanisms. The discussion sets the stage for future explorations

into the capacity and regulation of consciousness.
Scientific Relevance (Impact of Research):

The research is relevant in critiquing conscious information processing theories and emphasizing the functional
constraints imposed by limited conscious capacity. It contributes to the discourse on the mechanisms underlying

consciousness and the interplay between different cognitive processes.
Future Perspectives:

The text implies that future perspectives should delve deeper into the compensatory role of pre-conscious processes and
explore how consciousness enables the projection of representations into the future. It suggests that current models, like

Lisman-Idiart-Jensen, may need further refinement to capture the full scope of human consciousness.
Analysis of 4. Consciousness as memory:
Summary:

The section explores consciousness as memory, particularly delving into the Lisman-Idiart-dJensen models and related
research. It emphasizes the role of working memory architecture and temporal codes in generating conscious states. The

discussion includes considerations of temporal aspects, reverberant neural circuits, and the challenge of integrating non-
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explicit contents into machine learning algorithms.
Analytical Engagement:

The text engages analytically with the Lisman-Idiart-Jensen models and related research, providing a detailed exploration
of the working memory architecture. It connects concepts of temporal codes to conscious brain activity, discussing how

neural timing contributes to the generation and regeneration of conscious states.
Integration of Previous Research:

The section effectively integrates previous research by referencing various models and theories, such as those by Basar,
Fingelkurts & Fingelkurts, and Libet. It builds upon existing knowledge, offering an analysis of conscious states in terms of

temporal codes and information processing within neural networks.
Theoretical Framework:

The text establishes a theoretical framework by introducing the Lisman-Idiart-Jensen models and their components, such
as coding assemblies. It extends this framework to discuss temporal codes for conscious state access and proposes an

alternative neural code for consciousness based on temporal signal sequences.
Scientific Rigor:

The section demonstrates scientific rigor by presenting calculations and estimates related to the information content of
conscious states. It engages with relevant neurobiological data, psychophysical studies, and models to support its
arguments. The discussion of critical time windows and information content adds quantitative depth to the theoretical

analysis.
Relevance to Artificial Intelligence:

The text draws a connection between the properties of neural circuits generating temporal codes and the limitations for
artificial intelligence and machine learning algorithms. It highlights the challenge of integrating non-explicit contents into

such algorithms, suggesting a distinction between conscious and non-conscious processing.
Temporal Aspects and Conscious States:

The focus on temporal aspects, including the duration of conscious states and the concept of the "psychological moment,"
contributes to a nuanced understanding. The discussion of critical time windows and information content within these

windows adds granularity to the exploration of temporal dynamics in consciousness.
De-correlation and Neural Network Theory:

The introduction of the concept of de-correlation, drawn from neural network theory and systems theory, adds another
layer of complexity. The consideration of de-correlation as a mechanism to reduce crosstalk between multi-channel

signals in the brain is a valuable theoretical contribution to the discussion.
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Challenges in Neural Code for Consciousness:

The section acknowledges challenges in creating a precise neural code for consciousness, especially in the context of
complex cross-talk between neural signals. It raises questions about how the brain achieves signal de-correlation and

maintains stable, reliable conscious state access.
Forward-Looking Language:

The text concludes with forward-looking language, suggesting that understanding signal de-correlation is crucial for
generating a stable and precise brain code for conscious state access. It positions de-correlation as a mechanism that

could clarify the complexities of conscious representation within the spatially diffuse functional organization of the brain.
Scientific Contributions and Open Questions:

The section makes scientific contributions by proposing a theoretical framework and addressing the challenges in neural
coding for consciousness. It leaves open questions, inviting further exploration, particularly in understanding how de-

correlation operates in the brain's complex interactive processes.
Analysis of 5. Brain plasticity and self-organization:
Summary:

This section explores brain plasticity and self-organization, emphasizing the human brain's unique ability for self-
organization enabled by plasticity and a functional neural network architecture. It discusses the integration of sensory
signals into conscious experience, the plasticity-versus-stability dilemma, and the challenges posed by neurological data.
The section also delves into phenomena like phantom limb syndrome and the remapping hypothesis, proposing a

temporal code for conscious state access.
Analytical Engagement:

The text engages analytically with the plasticity-versus-stability dilemma, highlighting the challenge of understanding how
non-conscious representations become available to consciousness. It critically examines neurological data, such as
unilateral neglect or extinction after brain damage, and the phantom limb syndrome, offering interpretations and proposing

the remapping hypothesis.
Integration of Previous Research:

The section integrates previous research by referencing the works of Grossberg, Keppler, Revonsuo, and others. It builds
upon existing knowledge, particularly in the areas of brain plasticity, sensory integration, and the remapping hypothesis.

The inclusion of empirical support for John's theory and the coherence index adds credibility to the argument.

Theoretical Framework:
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The text establishes a theoretical framework by introducing concepts like the plasticity-versus-stability dilemma and the
remapping hypothesis. It connects these concepts to the idea of a temporal code for conscious state access, suggesting

that despite spatial remapping or cortical reorganization, representations remain available to conscious experience.
Scientific Rigor:

The section maintains scientific rigor by citing empirical evidence, such as EEG activity in the gamma range and the
coherence index, to support the proposed theories. It critically discusses phenomena like the phantom limb syndrome and

interprets them in the context of the temporal code for conscious state access.
Relevance to Artificial Intelligence:

While not explicitly stated, the text indirectly addresses the relevance of its findings to artificial intelligence by discussing
the challenges in understanding how non-conscious brain representations are made available to consciousness. This has

implications for replicating such processes in artificial systems.
Temporal Code for Conscious State Access:

The central proposition of a temporal code for conscious state access is a key contribution. The text suggests that despite
changes in non-conscious topology due to plasticity, the temporal signatures of representations persist, leading to stable
conscious experiences. The coherence index and its association with conscious states provide empirical grounding for this

proposal.
Dreams and Conscious Imagination:

The text intriguingly connects dreams and conscious imagination, proposing that they represent functionally equivalent
conscious states. This idea aligns with the concept of phase-locking at critical temporal frequencies achieved through
intra-cortical reverberation. It adds a novel perspective to the understanding of conscious states during different states of

arousal.
Cortico-Thalamic Feedback Loops:

The discussion of cortico-thalamic feedback loops and resonance loops as mechanisms generating temporal signatures
of conscious states provides a model for understanding how conscious experiences emerge from non-conscious memory

events. The mention of Grossberg's Adaptive Resonance Theory adds depth to the potential mechanisms involved.
Open Questions and Further Research:

The section raises questions about the mechanism of neural integration that delivers non-conscious representations to
consciousness. This invites further research into the specifics of how temporal codes persist despite plasticity and how

memory events are read out by non-conscious processes, as proposed by Grossberg's Adaptive Resonance Theory.

Scientific Contributions:
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The section makes significant scientific contributions by proposing a temporal code for conscious state access and
integrating it with empirical evidence and theoretical frameworks. The exploration of brain plasticity, the remapping

hypothesis, and coherence indices enriches the understanding of the dynamics of consciousness.
Analysis of 6. Insights from Adaptive Resonance Theory:
Summary:

This section discusses insights from Adaptive Resonance Theory (ART), initially conceived as a theory of learning to
explain how the brain generates and updates representations of changing environments. ART has been extended to
account for attention, intention, and volition. While ART explains the continuous updating of non-conscious
representations, it doesn't functionally separate spatial from temporal coding, leaving unanswered questions about how
non-conscious representations become conscious. The section introduces the mechanism of top-down matching, where

resonant brain states are achieved through repeated matching of external or internal events.
Analytical Engagement:

The text engages analytically with ART, highlighting its strengths in explaining continuous updating through top-down
matching. It critically addresses its limitations, especially in the functional separation of spatial and temporal coding, and

how non-conscious representations become conscious.
Integration of Previous Research:

This section builds upon Grossberg's earlier work on ART and extends its application to attention, intention, and volition. It
references the "What" and "Where" processing streams in the brain and connects the resonant code to functional

topological organization.
Theoretical Framework:

ART is presented as a theoretical framework explaining how the brain generates representations and updates them in
response to changing environments. The mechanism of top-down matching is introduced as a key process in achieving
resonant brain states. The discussion also touches on the notion of a "resonant code" linked to functional topological

organization.
Scientific Rigor:

The text maintains scientific rigor by explaining the principles of ART, discussing its limitations, and acknowledging that
certain aspects, like the dynamics of consciousness in terms of mental energy, are not fully addressed. The use of
resonance principles in explaining brain phenomena is recognized, emphasizing the need for arbitrary but not necessarily

random functional topology.
Metaphors and Simplifications:

The text employs metaphors like the electronic lock and safe to explain the activation, maintenance, and inactivation of
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conscious brain states based on specific neural signal sequences or signatures. It acknowledges the simplification of

these metaphors but suggests that temporal brain signatures could function like keys to consciousness.
Key Concept: Top-Down Matching:

A key concept introduced is top-down matching, where resonant brain states are achieved through the repeated matching
of external or internal events. This provides a mechanism for continuous updating of non-conscious representations.

However, it is noted that this doesn't explain how non-conscious representations become available to consciousness.
Open Questions and Further Research:

The text leaves open questions about the dynamics of consciousness in terms of mental energy and how this potential is
derived from brain processes. This sets the stage for further research to delve into these aspects and refine the

understanding of the relationship between brain processes and consciousness.
Contribution to Understanding Consciousness:

The section contributes to the understanding of consciousness by providing insights from ART, especially in explaining
the continuous updating of non-conscious representations. It also highlights the challenges in explaining how non-
conscious representations become conscious and introduces the concept of a "resonant code" linked to functional

topological organization.
Analysis of 7. The neural doors to consciousness:
Summary:

This section explores the neural processes associated with consciousness, proposing that non-conscious brain processes
have the capacity to integrate signals across time and space. It suggests that temporal brain signatures of conscious
states are generated in interconnected circuits, consolidated through repeated reverberations, and rely on statistically
determined temporal coincidences of activity patterns. The concept of resonance circuits is introduced, emphasizing their

role in generating conscious states.
Analytical Engagement:

The text engages analytically with the concept of resonance circuits, discussing their formation through Hebbian learning
and the statistical criteria for selecting critical temporal firing patterns. It critically examines Helekar's proposal of

genetically determined linkages between subjective experience and temporal brain activities, highlighting potential issues.
Integration of Previous Research:

The section integrates concepts from Hebbian learning, resonance circuits, and ART to explain the generation and
consolidation of temporal brain signatures associated with conscious states. It refers to the developmental selection of

temporal firing patterns and the linkage of conscious states to their temporal signatures.
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Theoretical Framework:

The text operates within the theoretical framework of neural processes associated with consciousness, proposing that the
consolidation of temporal brain signatures occurs through Hebbian learning and developmental processes. It also

discusses the arbitrary and non-arbitrary nature of linkages between temporal signatures and conscious states.
Scientific Rigor:

Scientific rigor is maintained by grounding the discussion in established principles such as Hebbian learning,
developmental processes, and statistical criteria for temporal coincidences. The text acknowledges the limitations of

certain proposals, like genetically determined linkages, and emphasizes experience-dependent processes.
Metaphors and Simplifications:

The text uses metaphors like "doors to conscious learning and experience" to explain how consolidated temporal
signatures act as gateways to conscious states. It simplifies complex processes for accessibility, but the discussion

remains grounded in scientific principles.
Key Concepts: Resonance Circuits and Hebbian Learning:

Key concepts introduced include resonance circuits, formed through Hebbian learning, and the statistical criteria for
selecting critical temporal firing patterns. The progressive consolidation of linkages between temporal signatures and

conscious states is highlighted.
Open Questions and Further Research:

The text raises questions about the nature of phenomenal consciousness and the linkage between individual conscious
states and their temporal signatures. It emphasizes the possibility of experience-dependent, non-arbitrary linkages and

suggests avenues for further research.
Contribution to Understanding Consciousness:

This section contributes to understanding consciousness by proposing a framework where temporal brain signatures are
generated, consolidated, and potentially linked to conscious states through developmental processes and Hebbian

learning. It emphasizes the non-arbitrary nature of consolidated linkages.
Analysis of 8. Artificial consciousness, what for?
Summary:

This section discusses the challenges and limitations associated with emulating human consciousness in artificial
intelligence (Al). It emphasizes the complexity of non-conscious mechanisms in the human brain, which integrate various
signals and continuously update representations. The text suggests that the implementation of such complexity into a

machine code is an elusive goal due to the lack of a reliable code for consciousness. The discussion also touches on the
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evolution of human consciousness, its link to temporal order, and the conscious self as a result of non-conscious brain

development and individual experience.
Key Points:

o Complexity of Non-Conscious Mechanisms: The integration of sensory signals into conscious experience relies on non-
conscious mechanisms that must be adaptable and functionally plastic. The text mentions the existence of a nested
functional hierarchy with considerable redundancy.

o Limitations in Implementing Consciousness in Al:Despite efforts to understand and replicate consciousness, the text
suggests that implementing a code into a machine that can emulate human consciousness remains an insurmountable
scientific challenge. It questions the feasibility of translating complex neural cross-talk into a code.

o Temporal Order and Evolution of Consciousness:Human consciousness is described as the ability to be aware of,
remember, and predict temporal order and change. This ability has evolved from simpler forms present in some animal
species.

o Challenges in Emulating Human Consciousness in Al:The text outlines the immense challenges involved in emulating
human consciousness through Al. This includes the need for a progressively less arbitrary selection of temporal
signatures, adaptive computations, and the representation of complex aspects of human experience.

o Scope of Al Systems:The current Al systems lack the potential to fully emulate human consciousness. The text
mentions the need for Al to represent sensations, feelings, moods, and complex event chains stored in long-term

memory.
Analytical Engagement:

The text engages analytically with the challenges of replicating consciousness in Al, highlighting the intricacies of non-
conscious processes and the limitations of current Al systems. It emphasizes the need for a code that can represent the

richness and complexity of human experience.
Scientific Rigor:

Scientific rigor is maintained by grounding the discussion in the complexities of neural processes and emphasizing the
current limitations in Al technology. It acknowledges the intricate interactions between implicit (non-conscious) and explicit

(conscious) contents in representations.
Philosophical Implications:

The text delves into the philosophical implications of consciousness, considering the implications of making implicit (non-
conscious) processes explicit through algorithms. It touches on the representation of sensations, feelings, and the past,

present, and future in Al systems.
Future Challenges and Unknowns:

The section raises questions about the future possibilities of replicating consciousness in Al, pointing out the complexities
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that are not yet fully understood or addressed. It suggests that the current scientific limit may persist in the foreseeable

future.
Analysis of Conclusions:
Summary:

The conclusion asserts that, from a neurobiological perspective, the likelihood of creating artificial consciousness that fully
replicates human consciousness is extremely unlikely. It suggests that technologies might mimic certain aspects of
conscious behavior but would lack the depth of human consciousness due to the complexity of neurobiological processes

involved in learning, consolidation, and generalization.
Key Points:

o Limitations of Atrtificial Consciousness:The text argues that, at best, artificial consciousness might emulate certain
behaviors or reasoning, similar to toys with pre-programmed responses triggered by specific sensors. It highlights the
incapacity of current Al to achieve learning, consolidation, and generalization to the level observed in humans.

o Neurobiological Processes: The capacity for consolidation and generalization in the human brain, crucial for the
development of consciousness, is attributed to complex neurobiological processes that are not fully understood. The
text emphasizes that these processes do not entirely account for consciousness itself.

o Moral Issues and Purpose of Consciousness: The discussion touches upon moral issues related to artificial
consciousness, referencing the extensive discussions elsewhere. It raises questions about the purpose of
consciousness and why there is a desire for artificial consciousness. The role of consciousness as a vital energy
source is mentioned.

e Focus on Expanding Human Consciousness: Instead of pursuing artificial consciousness, the conclusion suggests
focusing on methods and techniques that expand human consciousness, such as meditation and mindfulness
practices. These practices are seen as ways to develop human potential and find purpose and fulfillment.

o Human Potential and Fulfillment: The text advocates for exploring methods that enhance human consciousness,
offering the potential for adjusting individual and collective expectations, finding greater purpose, and achieving
fulfillment in life, even in the face of adversity.

o Consciousness as a Driving Force: The idea is presented that consciousness, viewed as a form of vital energy, could

be harnessed as a fundamental driving force in developing humanity.
Philosophical and Ethical Considerations:

The conclusion delves into philosophical and ethical considerations related to artificial consciousness and emphasizes the
importance of understanding the purpose of consciousness. It suggests that, instead of pursuing artificial consciousness,

there is value in exploring practices that enhance human consciousness.
Integration of Scientific and Ethical Discourse:

The text integrates scientific discussions on the limitations of replicating human consciousness with ethical considerations,
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especially regarding the moral implications of artificial consciousness. It suggests a more holistic approach to the

understanding and utilization of consciousness.
Future Directions:

The conclusion directs attention toward methods of expanding human consciousness and posits that harnessing
consciousness as a vital energy could play a fundamental role in human development. It implies that future endeavors

should focus on understanding and developing human potential rather than solely pursuing artificial consciousness.
Analysis of References: (Part 1):
1. Precision in Findings:

The references you've provided seem to be from reputable journals and authors in the field of neuroscience and

consciousness studies. This indicates a certain level of precision and reliability in the findings.
2. Effective Use of Terminology:

The titles and authors' names in the references suggest a professional and scientific tone. The terminology used appears

consistent with the field, demonstrating an effective use of language.
3. Quantitative Specifics:

The titles and references don't explicitly indicate quantitative details. However, this is typical for references; the

quantitative specifics are usually found within the articles themselves.
4. Research Significance:

The significance of the research would need to be assessed by delving into each individual article. However, given the
topics covered (ranging from brain oscillations to memory formation), it seems likely that these articles contribute

significantly to the understanding of consciousness and related processes.
5. Broader Implications:

Again, to determine broader implications, a detailed examination of each article would be necessary. The topics covered,
such as brain oscillations and neural synchronization, do suggest relevance to broader questions about the nature of

consciousness.
6. Opening New Avenues:

The titles and topics suggest that these articles might contribute to opening new avenues in the study of consciousness,

particularly by exploring aspects like neural synchronization, brain oscillations, and memory formation.

7. Scientific Review (Precision and Specificity):
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As references, these articles have likely undergone scientific review, ensuring a certain level of precision and specificity.

- Review, December 13, 2023

However, for a detailed assessment, one would need to refer to the specific content of each article.

8. Interpretation of Findings:

Interpretation of findings would require an in-depth analysis of each article. However, based on the topics covered, it

seems likely that the findings contribute to our understanding of brain processes related to consciousness.

9. Broader Implications:

Repeated for emphasis, as the broader implications of the research are often critical in understanding its significance.
10. Forward-Looking Language, Scientific Relevance, Impact of Research, Future Perspectives:

- To assess these aspects, it would be necessary to read each article. However, based on the titles, these articles seem to

address relevant scientific questions and may have implications for future research.
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