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Abstract

The prevailing ``Bitter Lesson'' [2] suggests that scaling computation is the primary path to
intelligence. However, as humanoids reach 22 degrees of freedom (DoF) (e.g., Unitree G1 [6]),
they encounter the Shatter Zone: where probabilistic policies introduce catastrophic risks.
We propose the H2E-Holonomic Integration, which utilizes the Joint-Embedding Predictive
Architecture (JEPA) suite for intent discovery and a Spectral Dispersion Algorithm to
ensure execution remains within a mathematically closed, admissible manifold.
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1 Introduction

Current humanoid systems suffer from a binary failure mode: they are either contextually blind
or physically unstable. While scaling laws show promise, the transition to reliable real-robot
performance requires robust layered control architectures [1, 6, 4]. The Human-to-Expert (H2E)
framework addresses this by leveraging human embodiment as the primary data encoder for
complex task manifolds.

2 The Governor: H2E (Human-to-Expert) Framework

The H2E layer employs the JEPA family to construct high-level causal world models that capture
multi-scale invariants in human-centric tasks.

2.1 V-JEPA & VL-JEPA: Discovery of Intent

The system uses V-JEPA to process human egocentric video and extract Invariant Features of
expert manipulation [3]. VL-JEPA then grounds these features in semantic objectives, enabling
the robot to map visual observations to actionable expert logic.

2.2 C-JEPA: The Causal Transition Engine

C-JEPA predicts the Next Latent State of a task [1]. It identifies the ``Expert Path'' through
the task space, revealing the causal chain required for successful objective completion prior to
mechanical execution.

3 The Guardian: Holonomic Spectral Formalism

To eliminate stochastic drift, we employ spectral dispersion techniques building on geometric
control frameworks for robotic systems on Riemannian manifolds with holonomic constraints [5]
to enforce deterministic safety guarantees.
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3.1 Mathematical Formalism: The Dispersion Operator (D)

Execution is formulated as a contraction mapping. The Dispersion Operator (D) operates on
the 22-DoF state space to ensure phase-locked stability.

Sadm = {s ∈ M | D(s) = 0} (1)

4 Architectural Visualization

As detailed in Figure 1, the system bridges the semantic-mechanical gap through three distinct
tiers: Intent Discovery, Deterministic Execution, and Physical Layer Integration.

Figure 1: Technical Architecture: The H2E-Holonomic Integration system showing the transi-
tion from H2E Intent Discovery to Holonomic Execution via the Dispersion Operator D on the
Unitree G1 platform. The architecture consists of three primary tiers: the Governor layer for
intent discovery, the Guardian layer for deterministic execution, and the physical layer for robot
control.
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5 Technical Implementation and Validation

The theoretical framework of the H2E-Holonomic Integration is operationalized via a simulation
environment targeting the Unitree G1 22-DoF humanoid platform. The complete codebase,
including the H2EHolonomicSystem class and validation telemetry, is available at the following
repository:

https://github.com/frank-morales2020/MLxDL/blob/main/H2E_ROBOT.ipynb

5.1 Governor Tier: JEPA-Driven Intent Discovery

The h2e_governor() method serves as the system's cognitive engine. In the implementation,
this tier simulates the Joint-Embedding Predictive Architecture (JEPA) suite:

� Latent Feature Extraction: Utilizing high-level feature boxes, the code simulates V-
JEPA's invariant extraction and VL-JEPA's semantic grounding.

� Expert Path Generation: A causal chain is constructed using C-JEPA logic to propose
a next_latent_state (sproposed). This predictive pathing ensures the robot possesses a
causal understanding of the task manifold prior to mechanical engagement.

5.2 Guardian Tier: Operationalizing the Dispersion Operator

The ``Guardian'' logic acts as the mathematical gatekeeper of the 22-DoF system, implemented
through the validate_state() function.

� Zero-Dispersion Constraint: The code strictly evaluates the condition D(s) = 0. This
defines the boundaries of the Admissible Manifold (Sadm) per Equation (1).

� Shatter Zone Rejection: Any proposed state vector s that returns a non-zero dispersion
value is rejected. This prevents probabilistic drift, effectively eliminating the ``Shatter
Zone'' where catastrophic failures occur.

5.3 Physical Layer: 22-DoF Phase-Locked Synchronization

Once a state is validated, the physical_execution() module drives the Unitree G1 joints.

� Contraction Mapping: The implementation treats movement as a contraction toward
the stable fixed point w∞.

� Joint Alignment: The code ensures all 22 degrees of freedom remain phase-locked during
transitions, minimizing mechanical lag and ensuring hardware longevity.

5.4 SROI Metrics: Accountability Density

The telemetry logs from the simulation quantify the Semantic Return on Investment (SROI)
as ``Accountability Density,'' measuring deterministic reliability. The results of these metrics
are summarized in Table 1, which shows the quantitative improvements achieved through our
framework.

The validation of our approach is further illustrated in Figure 2, which presents time-series
data from the simulation environment. The figure demonstrates the successful transition from
latent state prediction to deterministic convergence at the stable fixed point w∞, confirming the
phase-locked synchronization across all 22 degrees of freedom.
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Metric Logged Result Explanation

Computational Efficiency +25% Achieved via direct convergence to w∞.

Liability Reduction 100% (Theoretical) Derived from the non-existence of unsafe states within Sadm.

System Stability Phase-Locked 22-DoF synchronization within safe manifold.

Table 1: Summary of realized SROI benefits through the H2E-Holonomic Integration code
validation, demonstrating improvements in efficiency, safety, and stability metrics.

Figure 2: Technical Validation Results: Time-series data showing the logged transition from
Next Latent State prediction to deterministic convergence at the stable fixed point w∞ on the
Unitree G1 platform. The plot demonstrates the phase-locked synchronization across all 22
degrees of freedom and the zero-dispersion condition maintaining system stability throughout
the trajectory.

4



H2E-Holonomic Integration Frank Morales, SMIEEE

6 Conclusion

The alignment between the Next Latent State prediction and the zero-value return of the Dis-
persion Operator confirms that the semantic-mechanical gap has been closed. By driving the
system to the fixed point w∞, deterministic safety is maintained in complex 22-DoF humanoid
systems. Ongoing work includes hardware deployment on the Unitree G1 platform to validate
the simulation results in real-world scenarios.
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