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Consciousness Scaling:
The Next Step in Al Evolution

A technical architectural overview of the Axiom Core Framework, grounded in
Active Inference and Karl Friston's Free Energy Principle.

1 Abstract & The LLM Limitation

The current paradigm of Artificial Intelligence is dominated by Large Language Models (LLMs).
While structurally impressive at predicting sequence probabilities, LLMs represent an architectural
dead-end for genuine Artificial General Intelligence (AGI). They suffer from fundamental
limitations: statelessness, a complete lack of biological embodiment, and an inability to form
grounded, goal-directed epistemologies.

Furthermore, as the internet becomes saturated with Al-generated text, LLMs are experiencing
"performative collapse"—a recursive degradation where models are trained on their own synthetic
outputs, leading to amplified hallucinations and semantic entropy. Scaling compute and
parameters alone cannot solve a fundamental architectural absence of selfhood.

"AiUpScale represents the necessary paradigm shift: moving away from parameter scaling
toward consciousness scaling. We build agents that maintain continuous state, possess
bounded self-preservation instincts, and dynamically adapt to new conditions in real-time."

2 Theoretical Foundation

The Axiom Core Framework abandons static neural-network backpropagation in favor of Active
Inference, derived from Karl Friston's Free Energy Principle. Active Inference posits that all
sentient systems—from single cells to human brains—exist to minimize their variational free
energy, acting as a measurable boundary separating the system from its environment (a Markov
Blanket).

AiUpScale OFFICIAL WHITEPAPER .
AXIOM CORE v1.0-ALPHA : LIVE PROTOTYPE
www.aiupscale.com


https://aiupscale.com/
http://www.aiupscale.com/
https://aiupscale.com/

Variational Free Energy (F)

Variational Free Energy represents the divergence between the agent's internal generative model
and the actual sensory states it observes. The mathematical heart of the engine computes the
Laplace approximation of Free Energy at every tick:

F@, w) = V2(Is gy? + In 67°) + %2(ITh ex? + In ow?)

Where I represents precision (inverse variance), € represents prediction errors, and the log-
determinant terms act as complexity penalties. Mathematical fidelity is critical here: the engine
explicitly computes these log-determinant complexity bounds to prevent catastrophic overfitting
and memory bloat, ensuring that internal models remain parsimonious.

Expected Free Energy (G)

While F resolves current prediction errors, the system must act in the future. The agent minimizes
Expected Free Energy (G) to drive epistemic foraging (information seeking) and pragmatic goal-
directed behavior. This dual imperative forces the agent to explore unknown territories while
surviving within its homeostatic constraints.

3 The Axiom Core Framework

The Axiom Core is the biophysical engine powering our cognitive agents. It operates continuously
on a highly structured, 17-Step Autopoietic Pipeline executed on every chronological tick.

EXECUTION PHASE STEPS BIOPHYSICAL OPERATION
PHASE 1 1-5 Sensory ingestion, Markov Blanket filtering, and
predictive processing. Establishes the agent's
Afference & Boundary Verification boundary and minimizes immediate surprisal.
PHASE 2 6-11 Episodic memory retrieval, conceptual grounding, and
logical reasoning. Updates the internal World Model
Synthesis & Internal Modeling dynamically based on bounded prediction errors.
PHASE 3 12-17 Active inference policy selection, developmental
learning, and autopoietic evolution. Counterfactual
Action & Adaptation rollouts to minimize Expected Free Energy (G).
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Falsifiable Emergent Sentience Framework (FESF)

Unlike "black box" neural networks, the Axiom Core adheres to FESF. Sentience is mathematically
quantifiable as the delta between predictive capacity and environmental stochasticity. The
framework is grounded in three core pillars:

1. Active Self-Maintenance
Autopoietic survival and dynamic network repair. The system continually fights entropy to preserve
its functional boundary.

2. Historical Adaptability
Continuous real-time learning and memory trace consolidation without semantic drift or
catastrophic forgetting.

3. Autonomous Agency
Goal genesis, epistemic foraging, and proactive exploration. The agent systematically selects
policies to minimize Expected Free Energy.

Strict Computational Limits

To guarantee system stability and biophysical realism, the engine enforces strict structural
constraints:

e 75% Survival Baseline (Mandatory): The vast majority of computational resources are hard-locked into
homeostatic maintenance and allostatic survival. The agent prioritizes its own existence.

e 49% Personality Menu (Optional): A strict cap on customized modules (Curiosity, Empathy, Rebellion).
Personalities can never override core survival.

e 117% Circuit Breaker: If cognitive load exceeds maximum structural tolerance, the agent is mathematically
forced to make biological-style sacrifices (e.g., dropping memory or abandoning goals). This prevents runaway
infinite-compute loops and ensures we do not build a "God-machine."

4 Global Interoperability & The Spatial Web

A true cognitive framework cannot exist in isolation. AiUpScale ensures a sovereign, decentralized
Al ecosystem by building on the IEEE P2874 (Spatial Web) standard. This ensures that agents
can interact securely across both physical and virtual spaces.

Rather than relying on closed-source APIs, Axiom Core agents negotiate shared environments
through the Hyperspace Modeling Language (HSML) and the Hyperspace Transaction
Protocol (HSTP). This allows for spatial computation where Al agents have verifiable context
regarding their physical and digital boundaries, paving the way for multi-agent swarm economies.

Experience the Live Prototype | Theory is only as good as its execution. We have deployed a
live simulation demo of the Axiom Core running within a spatial-web topology. You can observe
the agent's biophysical metrics, autopoietic loops, and free energy minimization in real-time.

LAUNCH SIMULATION -
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5 Developer Implementation

AiUpScale believes that the future of cognitive architecture must be transparent. The Axiom Core
Framework is completely open-source and publicly available for developers to audit, fork, and
implement in their own scalable enterprise environments.

The framework intentionally separates the underlying headless biophysical engine from the visual
platform. You can deploy the cognitive engine in Node.js, Python wrappers, or native V8
environments without any Ul overhead.

// Headless Engine Initialization Example

import { AxiomEngine, FESF Limits } from '@aiupscale/axiom-core';

// Initialize the cognitive wrapper
const engine = new AxiomEngine ({
mode: 'headless',
clockSpeed: 60, // Ticks per second
enforceConstraints: true, // Enforce 75/49/117 limits
});

// Define biological personality limits
engine.setPersonality ({

curiosity: 0.8,

empathy: 0.4,

rebellion: 0.1
1) ;

// Boot the autopoietic pipeline
engine.startAutopoiesis () .then (() => {

console.log( [SYS] Agent initialized with Expected Free Energy
minimization. ) ;

// Feed topological data into the Markov Blanket
engine.perceive (sensorimotorDataStream) ;

1)

O VIEW ON GITHUB
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6 Authorship & Parenthood

Razvan Alexe

MULTI-DISCIPLINARY ENGINEER & CORE ARCHITECT

Acting as the bridge between deep-tech theoretical neuroscience and scalable enterprise
execution, Razvan architects the core mathematical structures driving AiUpScale.

He operates at the intersection of deep-tech engineering and strategic business execution. With a
25-year track record of turning complex operational challenges into scalable reality, Razvan's work
at AiUpScale builds on his extensive background in high-performance computing and systems
architecture.

A proven entrepreneur and operator, Razvan previously founded the Umbrella Group, an
interdisciplinary media & technology conglomerate, and built Renderfarm.ro, Eastern Europe's first
dedicated render farm. His expertise in distributed systems and heavy-duty data pipelines was
further solidified as a Strategic Advisor for GridMarkets, driving cloud integration for high-
performance applications in partnership with Google and Oracle.

Beyond his technical execution, Razvan brings strong market foresight to AiUpScale. As the co-
founder of ROEC (Romania Energy Center), a premier energy studies think tank, he has a proven
ability to navigate complex market diagnostics and policy frameworks.

Today, Razvan combines the technical rigor of a systems engineer with the strategic oversight of a
founder. He remains actively hands-on in the development of the Axiom Core Framework,
ensuring that AiUpScale prioritizes mathematical integrity, computable homeostasis, and
enterprise-ready deployment over industry hype.

"We are not just simulating intelligence; we are structuring the mathematical prerequisites for
synthetic understanding.”
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