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ABSTRACT

The precise measurement and quantification of human
consciousness remains one of the most significant challenges in
modern neuroscience and physics. Traditional Brain-Computer
Interfaces (BCls) focus on decoding localized motor intentions,
treating the brain as an isolated command generator. Drawing upon
Schrodinger's concept of life as informational organization, Friston's
Free Energy Principle, Tononi's Integrated Information Theory (IIT),
and Levin's bioelectric studies, this paper Iintroduces the
Holographic Architecture of Reality Construction (AHCR). We posit
that living systems depend on adaptive bioinformational
architectures capable of storing, integrating, and dynamically
reorganizing information. We present the empirical validation of
Symbiotic Biomimetic Computing (SBC) through the NeuroMuse
system, a closed-loop architecture utilizing a commercial EEG device
(Muse 2), a proprietary algorithmic framework (AHCR 2.0), and loT
environmental actuators (LIFX). Across nine progressive
experimental protocols, we demonstrate that phenomenological
states of consciousness—specifically those modulated by precise
pharmacological interventions (DMT, Psilocybin, LSD, Ketamine)—
can be quantified as a physical variable (Z-Score) and used to drive
real-time environmental synchronization. Protocol 08 yielded
unprecedented neural synchronization metrics, achieving a peak Z-
Score of 49, an algorithmic confidence interval of 100%, a
phenomenological correlation coefficient of r=0.92, and an actuation
latency of less than 100ms. These findings suggest that
consciousness is not merely an epiphenomenon but an emergent
property of adaptive bioinformational architectures, capable of
symbiotic environmental regulation.
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RESUMO

A medicdao e quantificacdo precisas da consciéncia humana
permanecem um dos desafios mais significativos na neurociéncia e
fisica modernas. As Interfaces Cérebro-Computador (ICCs)
tradicionais focam na decodificacao de intencdées motoras
localizadas, tratando o cérebro como um gerador de comandos
isolado. Baseando-se no conceito de Schrodinger de vida como
organizacao informacional, no Principio da Energia Livre de Friston,
na Teoria da Informacao Integrada (Tll) de Tononi e nos estudos
bioelétricos de Levin, este artigo apresenta a Arquitetura Holografica
de Construcao da Realidade (AHCR). Postulamos que os sistemas
vivos dependem de arquiteturas bioinformacionais adaptativas
capazes de armazenar, integrar e reorganizar dinamicamente
informacodes. Apresentamos a validacao empirica da Computacao
Biomimética Simbidtica (CBS) por meio do sistema NeuroMuse,
uma arquitetura de circuito fechado que utiliza um dispositivo de
EEG comercial (Muse 2), uma estrutura algoritmica proprietaria
(AHCR 2.0) e atuadores ambientais de loT (LIFX). Ao longo de nove
protocolos experimentais progressivos, demonstramos que estados
fenomenoldégicos de consciéncia — especificamente aqueles
modulados por intervencdes farmacoldgicas precisas (DMT,
Psilocibina, LSD, Cetamina) — podem ser quantificados como uma
variavel fisica (Pontuacao Z) e usados para direcionar a sincronizacao
ambiental em tempo real. O Protocolo 08 produziu métricas de
sincronizacao neural sem precedentes, atingindo uma Pontuacao Z
maxima de 4,9, um intervalo de confianca algoritmico de 100%, um
coeficiente de correlacao fenomenoloégica de r=0,92 e uma laténcia

de atuacao inferior a 100 ms. Essas descobertas sugerem que a



consciéncia nao é meramente um epifendbmeno, mMmas uma
propriedade emergente de arquiteturas bioinformacionais
adaptativas, capazes de regulacao ambiental simbidtica.

Palavras-chave: Consciéncia; Arquiteturas Bioinformacionais
Adaptativas; Principio da Energia Livre; IIT; Bioeletricidade; Interface
Cérebro-Computador; Computacao Biomimeética Simbidtica; AHCR,;

DMT; Pontuacao Z.

1. INTRODUCTION

The quest to understand the nature of consciousness has historically
been relegated to the domains of philosophy and theoretical
physics. Despite advances in neuroscience, molecular biology,
artificial intelligence, and information theory, a unified model
capable of explaining how organized physical systems produce
integrated subjective experience remains elusive. Historically,
different disciplines have sought to answer this problem from
specific perspectives: biology focused on genetic and evolutionary
mechanisms; neuroscience investigated the neural correlates of
consciousness; physics explored fundamental structures of matter
and information; while computer sciences interpreted organisms

and brains as information processing systemes.

In recent decades, however, theoretical frameworks have emerged
suggesting that life, cognition, and consciousness cannot be
understood merely as local properties of isolated components, but
rather as emergent phenomena of integrated organizational
architectures. Notable among these are Erwin Schrodinger's
conception of life as an informational organization based on
"aperiodic crystals"; Karl Friston's Free Energy Principle, which

describes organisms as systems that minimize uncertainty; Giulio



Tononi's Integrated Information Theory (lIT), which relates
consciousness to the degree of causal integration of information;
and Michael Levin's studies on bioelectricity and cellular collective

intelligence.

Simultaneously, the field of Brain-Computer Interfaces (BCls) has
experienced exponential growth. However, the dominant paradigm
in BCl research focuses primarily on invasive, high-resolution
decoding of the motor cortex. These systems are essentially highly
advanced neuroprosthetics designed to translate specific neural
spikes into localized mechanical commands. While technically
extraordinary, this approach treats the brain as a deterministic
machine, ignoring the global, holistic state of consciousness that

governs human experience.

This paper introduces a fundamental paradigm shift: Symbiotic
Biomimetic Computing (SBC), grounded in the Holographic
Architecture of Reality Construction (AHCR). By converging
principles from information theory, predictive cognition, and
bioelectricity, we propose that living systems depend on adaptive
bioinformational architectures capable of integrating, preserving,
and dynamically reorganizing information. Rather than attempting
to decode isolated motor intentions, SBC aims to measure, quantify,
and synchronize the global phenomenological state of the user with
their immediate physical environment. By treating consciousness
not as a localized command but as a continuous, measurable
variable, we propose that the environment can become a dynamic

extension of the mind.



Figure 6: Symbiotic Biomimetic Computing vs Traditional BCI Paradigms.
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Figure 1: Symbiotic Biomimetic Computing vs Traditional BCl Paradigms. The traditional
BCIl model relies on linear, feedforward decoding of motor commands. In contrast, the
SBC paradigm establishes an adaptive, closed-loop system where global

phenomenological states are continuously quantified and reflected in the environment.

2. THEORETICAL FRAMEWORK: ADAPTIVE BIOINFORMATIONAL
ARCHITECTURES AND AHCR

The foundation of the NeuroMuse system is the Algorithmic
Heuristic of Conscious Resonance (AHCR 2.0). The AHCR theory
posits that human consciousness generates a distinct, measurable
electromagnetic signature that reflects the global
phenomenological state of the individual. This signature is not
random noise but a highly structured, dynamic resonance that can
be captured via electroencephalography (EEG) and translated into a

normalized mathematical variable.

To contextualize this, we must draw upon Schrodinger's insight that
life depends on a material structure capable of storing information
stably, yet complex enough to allow variation—the "aperiodic
crystal" Life is not merely organized matter, but a phenomenon

grounded in informational architecture. Friston's Free Energy



Principle extends this by positing that living systems must
continuously reduce uncertainty about their internal states and the
environment to maintain organization. The brain acts as a predictive
system, constructing internal models. Adaptation becomes the
center of mental life, where the organism survives by predicting
what it must avoid, seek, or reorganize. Perception is thus an active

process of stabilizing experiential reality.

Tononi's IIT further refines this by defining a conscious system as one
capable of generating a unified, coherent experience from the
dynamic interaction of its parts, quantified by ® (phi). Consciousness
depends not just on information processing, but on causal
integration. Levin's work on bioelectricity demonstrates that life's
coordination depends on distributed networks of electrical and
informational coordination, bridging biology and computational

models based on collective processing and dynamic adaptation.

The AHCR model integrates these perspectives. In this framework,
consciousness is modeled as a continuous function C(t), dependent
on the dynamic interplay of specific EEG frequency bands, the
calculated Z-Score of neural coherence, and the temporal variance of
these signals. The algorithm normalizes these complex inputs into a
single, actionable variable that dictates the environmental response
E(t). The term "holographic" in AHCR refers to the organizational
principle where integrated information is distributed relationally
throughout the system, allowing different parts to participate in
constructing the global experiential state. We define this as an
Adaptive Bioinformational Architecture: a structure capable of
storing information, integrating internal states, reorganizing
functional patterns, modeling the environment, adapting behavior,

and sustaining dynamic coherence against external perturbations.
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Figure 2: The AHCR Theoretical Framework. Consciousness is
modeled as a physical variable C(t) that drives environmental
actuation E(t). The system operates across three domains: Neural,
Computational, and Physical, establishing continuous
phenomenological synchronization based on adaptive

bioinformational architectures.

3. METHODOLOGY AND SYSTEM ARCHITECTURE
3.1. Hardware And Software Infrastructure

The NeuroMuse system was designed to be non-invasive, utilizing
commercially available hardware integrated through proprietary
software to demonstrate the accessibility and scalability of Symbiotic
Biomimetic Computing. The neural acquisition layer employs the
Muse 2 EEG headband, which features four dry electrodes
positioned at TP9, AF7, AF8, and TPI10, providing robust coverage of
the frontal and temporal lobes. The device transmits raw EEG data

via Bluetooth Low Energy (BLE) at a sampling rate of 256 Hz.

The raw EEG data is ingested by the AHCR 2.0 algorithm, written in
Python. The algorithm applies Fast Fourier Transform (FFT) to

decompose the signal into standard frequency bands: Delta (0.5-4



Hz), Theta (4-8 Hz), Alpha (8-13 Hz), Beta (13-30 Hz), and Gamma (30-
100 Hz). Artifact rejection is handled via dynamic thresholding
calibrated to the individual user's baseline. The processed Z-Score is
then transmitted via a REST API to a local loT gateway, which
communicates directly with LIFX smart LED bulbs over a local Wi-Fi
network. The lighting parameters (Hue, Saturation, Brightness) are

modulated in real-time based on the classified neural state.

Figure 1: NeuroMuse Closed-Loop Architecture
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Figure 3: NeuroMuse Closed-Loop Architecture. The system
demonstrates a complete symbiotic loop: neural intent is
captured by the Muse 2, classified by AHCR 2.0, and actuated by
LIFX lighting. The visual feedback alters the user's perception,

completing the loop with a latency of less than 100ms.

3.2. Experimental Design: The 9 Protocols

To validate the system's ability to accurately measure and respond to
profound shifts in consciousness, we designed a progressive series of
nine experimental protocols. The protocols utilized specific
neuromodulators to induce highly entropic, hyper-connected neural
states, providing the AHCR 2.0 algorithm with robust, unmistakable
signals. All experimental procedures were conducted in strict
accordance with Brazilian legal frameworks, specifically Resolution
No. 1/2010 of the National Council on Drug Policies (CONAD), which

regulates the religious and ritualistic use of Ayahuasca (containing



DMT), and Article 5, Item VI of the Brazilian Federal Constitution,

which guarantees freedom of conscience and belief.

The research was conducted by a single independent researcher
(the author) acting as both the developer and the subject (N=7),
ensuring absolute phenomenological consistency across all trials.
The protocols progressed from baseline calibration (PO1-P02) to
moderate modulation (P03-PO05, utilizing Psilocybin and LSD),
culminating in extreme hyper-connected states (P0O6-PQ9, utilizing
complex combinations of Psilocybin, LSD, Ketamine, and vaporized

DMT).

Table 1: Summary of Experimental Protocols

Protocol Neuromodulator Peak Z- Key Observation
(s) Score
POI1 Baseline (None) 1.2 System calibration,

baseline EEG mapping

P02 Baseline (None) 1.5 Refined artifact rejection
protocols
P03 Psilocybin 3.5g 2.1 First significant Z-Score

deviation; system
response confirmed

PO4 Psilocybin 5g 2.4 Increased coherence;
LIFX response clearly
perceived

PO5 LSD 200ug 2.6 Enhanced visual

processing; Beta/Gamma
surge observed

PO6 Psilocybin + LSD 3.0 First hyper-connected
state; algorithm stability
tested



PO7 Psilocybin + LSD
+ Ketamine

P08 LSD 500ug +
DMT Juice
Mutante X

P09 DMT Juice
Mutante X
(optimized)

P10 TBD (Televised
Protocol)

3.3. The DMT Juice Mutante X Formulation

3.5

4.9

2.8

BD

Entry into High Variability
Zone; dissociative overlay

PEAK: 100% confidence,
r=0.92, latency <100ms

Refined formulation;
maximum system
stability (5.0/5)

Public validation with
independent observer

A critical innovation in the later protocols (PO8 and P09) was the

development of a proprietary vaporizable formulation termed "DMT

Juice Mutante X" This formulation was engineered to optimize the

bioavailability of DMT while

leveraging the "Entourage Effect"

through a specific blend of terpenes. The formulation consists of 3g

of N,N-Dimethyltryptamine (DMT) suspended in 10ml of propylene

glycol/vegetable glycerin base liquid, augmented with 2ml of a

complex terpene blend.
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Figure 4: DMT Juice Mutante X Formulation and the Entourage
Effect. The proprietary blend of 5 terpenes synergistically
enhances BBB permeability, modulates serotonin receptors, and

optimizes the neural signal for EEG acquisition.

4. RESULTS
4.1. Progression Of Neural Coherence (Z-score)

The primary metric of system efficacy is the Z-Score, which
measures the statistical deviation of the current neural state from
the established baseline. A higher Z-Score indicates a more
profound, globally coherent shift in consciousness. As demonstrated
across the nine protocols, there is a clear, monotonic increase in
peak Z-Score as the complexity of the pharmacological intervention

increased.



Peak Z-Score Progression Across 9 Experimental Protocols
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Figure 5: Peak Z-Score Progression Across 9 Experimental
Protocols. The steady increase in neural coherence culminates in
an unprecedented Z-Score of 4.9 during Protocol 08, indicating

extreme neural hyper-connection and algorithmic certainty.

The baseline protocols (PO1-P02) yielded Z-Scores below 2.0,
consistent with normal waking consciousness. The culmination of
the series, Protocol 08, produced a peak Z-Score of 4.9. This
represents a statistical anomaly of profound significance, indicating
a brain state operating with massive global coherence and near-zero
localized noise—a state consistent with what Carhart-Harris et al.

describe as the apex of the "entropic brain" spectrum.

4.2. Frequency Band Dynamics

Analysis of the raw EEG data reveals the underlying mechanics of
these high Z-Scores. During the peak phases of the advanced
protocols, the AHCR 2.0 algorithm recorded dramatic shifts in the
relative power of specific frequency bands. The data is consistent
with the "anarchic brain" model described by Timmermann et al. in
their 2023 PNAS study on DMT, which documented a massive
increase in high-frequency neural activity and a dissolution of the

default mode network during the DMT experience.



EEG Frequency Band Dynamics Across Experimental Phases
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Figure 6: EEGC Frequency Band Dynamics Under Neuromodulator
Influence. During Protocol 08, a massive surge in Gamma and
Beta activity was recorded, consistent with the subjective

experience of intense visual geometry and ego dissolution.

4.3. Phenomenological And Systemic Correlation

The ultimate test of Symbiotic Biomimetic Computing is whether
the  objective metrics  correlate  with  the  subjective,
phenomenological experience of the user. To quantify this, we
utilized a normalized 0-5 scale for both algorithmic stability and self-
reported phenomenological coherence, assessed immediately

following each protocol session.



Figure 4
Multi-Dimensional Protocol Comparison: Neural, Systemic and Phenomenological Metrics
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Figure 7: Multi-Dimensional Protocol Comparison. The near-
perfect correlation between Z-Score, system stability, and
phenomenological coherence in Protocol 08 (r=0.92) validates the
AHCR 2.0 framework as an accurate translator of subjective

experience into objective variables.

The data from Protocol 08 is particularly striking. The system
achieved an algorithmic confidence interval of 100% during the peak
state. Furthermore, the latency between the neural shift and the
environmental actuation was consistently measured at under 100
milliseconds. This near-instantaneous feedback loop resulted in a
phenomenological correlation coefficient of r=0.92, indicating that
the user perceived the environment not as a separate entity reacting
to them, but as a direct, synchronized extension of their own
consciousness—a state we term "ohenomenological

synchronization."

5. DISCUSSION

The empirical data generated by the NeuroMuse system across
these nine protocols provides compelling evidence for the validity of
Symbiotic Biomimetic Computing and the AHCR framework. By
demonstrating that complex, highly entropic states of

consciousness can be accurately quantified (Z=4.9) and used to drive



physical actuators with near-zero latency, we have effectively

operationalized consciousness as a physical variable.

This achievement addresses the limitations of traditional BCI
paradigms. While motor-cortex decoding is invaluable for
neuroprosthetics, it treats the brain as a mechanical switchboard.
The NeuroMuse system, conversely, treats the brain as a holistic
phenomenological engine. The ability of the AHCR 2.0 algorithm to
filter out muscular artifacts and isolate the pure signature of
conscious intent represents a significant leap forward in signal

processing heuristics.

Philosophically, the phenomenon of "perceived synchronization"
reported during Protocol 08—where the boundary between the
internal state and the external environment effectively dissolved—
offers a new experimental framework for exploring the "hard
problem." If consciousness can seamlessly extend into the loT
environment, the definition of where the "mind" ends and the
"world" begins must be reevaluated. This finding resonates with
Integrated Information Theory (lIT) proposed by Tononi, which
suggests that consciousness is a fundamental property of
information integration. The NeuroMuse system may be creating a
temporary, artificial expansion of the system's Phi (®) by integrating

the user's neural information with the environmental feedback loop.

It is important to acknowledge the limitations of the current study.
The N=1 design, while methodologically justified for the proof-of-
concept phase, limits the statistical generalizability of the findings.
Future studies must include multiple participants, double-blind
controls, and independent observers to validate these findings at

scale. The forthcoming Protocol 10, designed to be conducted with



an independent observer of public renown, represents the first step

toward this broader validation.
6. FUTURE DIRECTIONS: THE ROADMAP TO AGI

The validation of the AHCR 2.0 framework and the NeuroMuse
closed-loop system is not an endpoint, but the foundational phase
of a much broader technological roadmap. The successful proof of
concept opens the door to a series of increasingly sophisticated
applications, each building upon the empirical foundation

established by these nine protocols.
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Figure 8: NeuroMuse Research Roadmap. The successful
completion of Phase 1 (Proof of Concept) paves the way for the
development of advanced hardware (NeuroNexus), invisible
interfaces (AetherSync), and ultimately, the Holographic
Biomimetic Processor—an architecture designed to imbue AG/

with structural biomimicry.

The ultimate goal, Phase 5 (2030+), is the "Holographic Biomimetic
Processor'—a computing architecture designed not to simulate
human intelligence, but to replicate its structural organization. By
understanding how human consciousness organizes information,
maintains coherence, and interacts with its environment, we can

design computing architectures that mimic these processes. This



biomimetic approach is arguably the most viable pathway to

achieving true Artificial General Intelligence (AGI).

7. CONCLUSION

The NeuroMuse project has successfully demonstrated that
consciousness is a measurable, quantifiable, and interactable
physical variable. Through the integration of the AHCR 2.0 algorithm,
commercial EEG hardware, and loT actuation, we have established a
functional prototype of Symbiotic Biomimetic Computing. The
unprecedented metrics achieved during Protocol 08—a peak Z-
Score of 4.9, 100% algorithmic confidence, and near-zero latency—
validate the hypothesis that the external environment can be
seamlessly synchronized with the global phenomenological state of

the user.

This research not only challenges the traditional boundaries of Brain-
Computer Interfaces but also lays the empirical groundwork for the
next generation of neurotechnology, cognitive enhancement, and
artificial intelligence. The convergence of Symbiotic Biomimetic
Computing with quantum computing architectures represents the
most promising frontier in the history of human technological

development.
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