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Abstract

This paper presents a formal mathematical and theoretical framework for the 'Binary
Interface of Consciousness' model. We propose that consciousness operates as a
software-hardware translator, with the heart (Qalb) functioning as the definitive binary
selection interpreter-kernel. This model resolves the probabilistic noise of cognitive
processing (the brain) into deterministic outputs (1 or 0). The framework is grounded in
three pillars: (1) established neurocardiology from the HeartMath Institute demonstrating
the heart's electromagnetic dominance over the brain; (2) formal information-theoretic
modelling using Shannon entropy; and (3) a proposed AGI architectural blueprint — the
Synthetic Qalb — for resolving the Al Black Box problem.

1. Introduction

The study of consciousness has long been hindered by a lack of formal, testable models. While
neuroscience provides detailed maps of neural correlates, it struggles to explain the mechanism of
definitive choice — the subjective experience of certainty that precedes decisive action. The 'Binary
Interface of Consciousness' model addresses this gap by proposing a functional architecture: the
soul (Software) interfaces with the body (Hardware) via the heart (Interpreter-Kernel). This paper
formalises this architecture into a rigorous mathematical framework.

2. Empirical Grounding

The mathematical model presented here is grounded in the following empirically verified findings
from the HeartMath Institute [3]:

Let H
emf
electromagnetic field amplitude. Empirical measurement establishes:

denote the heart's electromagnetic field amplitude and Bemf denote the brain's

Hemf(electrical) =60 x Bemf(electrical)

=100 x B

Hemf(magnetic) emf(magnetic)
Furthermore, the direction of neural communication is established: the heart transmits more signals
to the brain than the brain transmits to the heart. This empirically inverts the conventional
assumption that the brain governs the heart, and directly supports the model in which the heart acts
as the primary interpretive and regulatory interface.



3. The Theoretical Architecture

We define three primary components:

S (Software/Ruh): The non-local source of intention and core truth. Provides the primary criterion
signal C(S).

» B (Hardware/Brain): The probabilistic processing unit. Generates a state space of possible
outcomes.

* K (Interpreter-Kernel/Heart/Qalb): The deterministic binary gate. Evaluates B against C(S) and
produces a definitive binary output.

4. Mathematical Formalisation

4.1 The Brain's Probabilistic State

When presented with a stimulus, the brain generates a set of possible outcomes P = {pl, Py e pn}

with associated probability weights W = {wl, W, o wn} where the sum of all w, = 1.

The brain state B
stat

. is a weighted superposition: Boiate = sum(wi X pi) fori=1ton
This state is characterised by high Shannon entropy H(B) — representing cognitive noise, doubt, or

‘overthinking': H(B) = -sum(wi X Iogz(wi))

4.2 The Criterion Signal of the Software

The Software S provides a deterministic signal representing alignment with core truth. Let C be the
core criterion function defined by S. C is not derived from probabilistic data; it is the fixed evaluative
standard — pre-determined and binary in nature (Truth/Falsehood, Right/Wrong,
Aligned/Misaligned).

4.3 The Deterministic Function of the Interpreter-Kernel

The Kernel K receives BState and C(S). Its function is to collapse the probabilistic state into a single,

deterministic binary output O:

O=K(S, B ) O0{0, 1}

state
Where O = 1 (True/Accept): The selected outcome aligns with C(S). The Kernel sends an execution
command. Entropy collapses: H = 0. Subjective experience: Certainty, conviction.

Where O = 0 (False/Reject): The outcome does not align with C(S). The Kernel sends a halt

command. The brain must generate a new B Subjective experience: Doubt, unease.

state’

5. The Criterion Function C: Definition

A key gap in earlier versions of this framework was the definition of C — the criterion function. We
define C as a function derived from the intersection of three domains:



C = f(E, U, 1) where: E = Ethical axioms (universal moral principles shared across traditions); U =
Universal truth alignment (logical consistency with established reality); | = Intentional coherence
(alignment with the actor's core purpose).

C is binary in output but complex in composition — analogous to a hash function that takes complex
inputs and returns a single deterministic value. The heart's electromagnetic coherence state (as
measured by Heart Rate Variability / HRV) is the physiological expression of C's activation.

6. AGI Application: The Synthetic Qalb

Current Al models operate exclusively within B (probabilistic processing), lacking K (deterministic
interpretation). The Synthetic Qalb architecture proposes:

OAGI = Ksynth(Ssynth’ Bstate) 0{0, 1}

Where S
synth

probabilistic output of the neural network; and Ksynth

against S before any action is executed. Because K
synth Syl

is a hard-coded, transparent set of ethical axioms and factual rules; Bstate is the
is a deterministic gate that evaluates BState

mh's rules are fully transparent and
deterministic, the final decision-making step is entirely traceable — resolving the Black Box

problem.

7. Conclusion

The formal mathematical framework presented here demonstrates that the 'Binary Interface of
Consciousness' is a rigorous, logical model grounded in empirical neurocardiology. By defining the
heart as the deterministic Interpreter-Kernel that collapses the brain's probabilistic noise — and by
formally defining the criterion function C — we provide a testable hypothesis for neuroscience and a
crucial architectural blueprint for the future of Artificial General Intelligence. This framework invites
peer review, empirical testing, and collaborative refinement.
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