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1. Executive Summary and The Reference Gap

DeepSeek-style visual primitives narrow the Reference Gap under highly task-specific conditions.
Multimodal models inherently perceive visual content, but standard natural-language reasoning trajectories are
often too ambiguous to maintain stable, persistent reference over dense spatial layouts. This baseline vulnerability
causes structural drift and systemic hallucination during downstream inference tasks. By interleaving explicit
spatial markers—such as point arrays and bounding boxes—directly into the reasoning path, a model gains the

operational capability to "point while it reasons."

However, technical tokenization primitives reduce reference leakage but do not completely eliminate
governance leakage. Even an isolated point or a boundary constraint can leak when the box captures an incorrect
object, a coordinate trace is over-trusted by the model, or the primitive stabilizes reference while still supporting a
structurally defective inference. Fine-grained scenes remain susceptible to failure, visual-primitives mode must be
explicitly triggered, and point-based topological reasoning fails to generalize cleanly across diverse spatial or

governance tasks.

2. Architectural Foundations: Bridge360 and RIM

The system converts traditional language-only Chain-of-Thought (CoT) structures into an audited, anchored
pipeline known as a Chain-of-Reference (CoR). A language-only CoT may appear highly fluent, persuasive, and
rhetorically smooth while remaining entirely entropy-unbounded with respect to its referent domain. Hallucination
is treated as a Rules of Inference Memetics (RIM) pathology: inferential rules selected primarily for fluency or

contextual plausibility become fundamentally decoupled from the empirical constraints of the underlying data.

Under the Bridge360 framework, cardinal directions are converted from simple map labels into formal
orientation tokens, vector tokens, constraint tokens, or explicit governance operators inside a reasoning system. For
example, the token N represents a spineward movement toward a low-entropy navigability corridor, while S
represents a regressive or leakageward movement into structural disorder and corridor loss. Lateral search and
alternative attractor basin evaluation are managed by E and W tokens, serving as exploratory or state-rollback

functions respectively.

3. Formal State-Space and Algorithmic Core

Let an image be formally defined as a structured field mapping a pixel domain to its channel attributes:



Q - Rk

where Q represents the pixel coordinates and k corresponds to the number of operational channels. A candidate

structural spine through this field is modeled as an ordered path sequence:
P=(p; Py s D)
where each step satisfies the spatial boundary condition p; € Q.

For each local transition P, > P the algorithm records two separate annotations: a quantized directional

i+1
token di and an inferential RIM token L, constrained as follows:

di € {N, S, E, W, NE, NW, SE, SW}
r; € {SPINE, BRANCH, ABDUCT, ANALOGY, LEAK, ROLLBACK, CAVEAT}
The direct output of the tracking infrastructure yields a traceable inferential history of structural extraction:
[Py Py dpy Ty)s s (Py_p Prp g T )]

3.1 Vector Tokenization Mapping

To establish rigorous coordinate calculations in navigation, robotics, GIS, and grid-based tracking systems,

cardinal symbols are mapped directly to directional vector spaces:
* North = (0, +1) — Spineward movement toward the declared low-entropy corridor centerline.
* South = (0, -1) — Leakageward movement moving away from the preferred corridor.

* East = (+1, 0) — Rightward lateral exploration and alternative basin search.

» West = (-1, 0) — Leftward lateral deviation, rollback, or prior-state recovery.

3.2 Inferential Scoring Mechanics
At each step P;» the system generates neighboring candidate moves within an 8-connected or 16-connected
spatial neighborhood, denoted as N(pi) = {ql, ey qm}. Each candidate move q is evaluated using a composite

inferential scoring function:

S(q |pl., H,) = a - continuity + B - edge_strength + y - centerline_fit + & - global_coherence - A - noise_penalty

- u - curvature_shock

where Hi represents the cumulative historical tracking vector up to step i. An illustrative formal text trace for a path

continuing northward, branching eastward, encountering an ambiguous leakage anomaly, performing an immediate

state-rollback, and safely returning to the primary corridor is mapped as:

N-N-BE) -N-L-R-N



4. The Bounded Five-Level Metalanguage Stack

To avoid infinite linguistic regress where every language requires an unconstrained higher meta-language,

Bridge360 imposes a strict, structurally closed hierarchical stack. Each level L, acts as an operational

metalanguage operator M, that describes, regulates, and audits the functional layer Ly directly beneath it:

Lyg = My(Ly)
The complete, uncollapsed governance pipeline propagates through the following transitions:

L —>L1—>L2—>L3—>L4—>L

0 5

Level Metalanguage Layer Domain of Discourse / Parameters Governed | Example Tokens

Lo Object Field Raw pixel data, color channels, spatial Raw image matrix (I)
intensities, and basic texture distributions.

L1 Geometric Extraction Spatial structural cues, including edges, ridges, | N, S, E, W, NE, B, L
contour boundaries, and centerlines.

L2 RIM Inference Epistemic character classification of each SPINE, ABDUCT,
tracking move made by the visual trace. LEAK, ROLLBACK

L, Corridor Governance Operational tracking of systemic budgets, LA budget status
directional deviations, and stability envelopes.

L, Domain Validation Empirical benchmarking against specialized Precision, recall,
datasets, occlusion tests, and perturbation invariance metrics
stability.

L. Metagovernance Recursive checks for level-collapsing, Band A/B/C, Axiom
Potemkin stability structures, and Axiom 19 19 flag
compliance.

5. Dynamic Tracker State-Space Formulations

For deployment inside execution environments, the dynamic state vector of the visual tracker at step t is

explicitly parameterized as:

X = (Pp Vp Cp £p by

where P, is the current pixel coordinate, v, Tepresents the local velocity tangent vector, c, represents cumulative

confidence metrics, {%t is the tracked accumulation of expressive leakage, and bt represents the active branch depth

context.

The state changes are governed by a deterministic transition function:

Xip1 = F(Xt’ 1, ut)




where u, represents the selected candidate move. The mapping function ¢ projects this transition directly into the

symbolic output grammar:
(p(XtJ Xt+1’ I) = (dt’ rt)

where dt serves as the spatial navigation indicator and I handles the operational RIM token assignment.

6. Metagovernance Closure Gate and Band Discipline

To preserve structural integrity across the system, an environmental expression cannot exist as a floating
commentary. It is modeled as a unified algebraic artifact:

Astack - {LO’ Ll’ L2’ L3, L4, R,C,L,CV,B)

where R is the constraint operator that preserves level separation, C marks the boundaries of the acceptable
expression corridor, and L is the calculated level-drift leakage score. The variable CV defines the load-bearing
caveat vector, while B maps the assigned classification band.

Under the v20.5 and v20.6 metagovernance protocols, if structural leakage accumulates past a tuned threshold
limit (1), a safety tripwire triggers automated scope narrowing or an immediate operational fallback:

If L > 1= Rollback to last stable junction, inject structural caveats, or downgrade Band.

6.1 Bounded Band Designations

The current framework is strictly categorized under **Band B** governance-template rules. The explicit
validation conditions are structured as follows:

*Band A (Scientific Certification): Requires fully operationalized physical sensors, domain-specific
computable estimators, unambiguous invariants, open source protocols, and rigorous repeatability metrics
under extensive environmental stress testing.

* Band B (Coherent Governance Template): Characterized by mathematically coherent pipelines, explicit

declarations of complexity budgets, fully visible caveat vectors (C C,, C, C ), and

scope’ ~/N’ TK T Cstake
continuous monitoring of tracking leakage. This mode provides structure but does not claim absolute

empirical certainty.

* Band C (Exploratory Commentary): Preliminary qualitative assessments or exploratory discussions with
active monitoring of systemic drift, lacking formal quantitative validation filters.

By shifting ungrounded biological "vibes" and language-only paths onto non-linguistic sensor frameworks,
IoT telemetry anchors, or pixel coordinates, the multi-level architecture keeps the entire interpretation trace stable,

auditable, and bounded within its declared operational corridor.



	Multi-Level Metalanguage Architecture for RIM-Governed Image-Spine Tracking
	1. Executive Summary and The Reference Gap
	2. Architectural Foundations: Bridge360 and RIM
	3. Formal State-Space and Algorithmic Core
	3.1 Vector Tokenization Mapping
	3.2 Inferential Scoring Mechanics

	4. The Bounded Five-Level Metalanguage Stack
	5. Dynamic Tracker State-Space Formulations
	6. Metagovernance Closure Gate and Band Discipline
	6.1 Bounded Band Designations



