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Fourteen Primitives Need One Umbrella

The preceding articles describe spatial-mesh primitives that solve specific problems
— perception distribution, actuation gating, route authorization, intent fusion,
coordinate establishment, time consensus, settlement, coordination, marketplace,
disruption sensing, cascade response, health monitoring, federation, skill loading.
Each primitive can be claimed individually. Each, considered in isolation, is

patentable.

But they are not really separate. They share an architecture, and the architecture is
the actual invention. A system that implements one primitive without the others has
hardware-substitutable elements (a tolling system, a smart-grid response system, an
intermodal handoff system) that prior art arguably approaches. A system that
implements all of them — or any meaningful subset — under the shared architecture

exhibits a structural property that prior art does not.

The umbrella claim captures this structural property. Every mutation in the
conforming architecture passes through the same five-property chain. The claim is
broad in coverage but specific in structural test: a system either exhibits the chain or

it doesn't, and the test is deterministic from the system's own observable behavior.

1. The Five Properties
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Property 1: Authority-Credentialed Observation. Every input that can affect system
state arrives as an observation signed by an authority within a published taxonomy.
There are no uncredentialed observations admitted to the system. Inputs without
credentials are either rejected or downgraded to a lower-authority class (advisory,

peer, adversarial) for which a credential is structurally implied.

Property 2: Evidential Weighting. Each admitted observation is weighted by
composite factors: authority class, credential continuity (trust slope), corroborating
observations, governance policy, and operational context. The weighting produces a

structured contribution rather than a binary admit/reject.

Property 3: Composite Admissibility Evaluation. Weighted observations contribute to
a composite admissibility decision against the proposed mutation (an actuation, a
settlement, a coordination, a state update). The decision produces a graduated

outcome (Article 2: graduated modes) selected from a defined mode set.

Property 4: Governed Actuator Execution. The selected mode produces a governed
actuator commitment with reversibility evaluation, harm minimization under
credentialed configuration, and post-actuation verification. Execution is structurally
distinct from intent: the system can decide to do, decide to defer, decide to refuse, or

decide to do partially.

Property 5: Lineage-Recorded Provenance. Every observation, every weighting, every
admissibility decision, every actuation, every verification is recorded in lineage with
credentials. The lineage admits forensic reconstruction of any state under any past

time, supports cross-authority audit, and is structurally tamper-evident.

2. Recursive Closure: Every Output Re-Enters the
Chain

The five properties form a chain: observation — weighting — admissibility —

actuation — lineage. The chain is closed: every actuation produces actuation-state



observations that re-enter the chain at property 1 as inputs to downstream
evaluations. Every lineage record is itself a credentialed observation that downstream

consumers can admit, weight, and respond to.

Recursive closure is the load-bearing structural element. A system that implements
properties 1-5 in isolation is not the umbrella primitive; a system that implements
them with output recursion is. The recursion produces self-stabilizing behavior:
errors at any property produce observable downstream observations that other parts

of the system respond to.

This closure is what distinguishes the umbrella from a flowchart of operations.
Operations can be arranged in any sequence; recursive closure forces a specific

architectural shape that prior art does not achieve.

3. Hierarchical Composition

The chain composes hierarchically. A unit-level chain processes observations within a
single operating unit (a vehicle, a robot, a drone). A region-level chain processes
observations within a bounded geographic region (an intersection, a port, an airspace
sector). A jurisdiction-level chain processes observations within an authority's scope
(a state, a federal regulator, a coalition). Each level operates the five-property chain

on inputs from its own scope and produces outputs to enclosing levels.

Hierarchical composition means primitive scaling. A small-scale deployment (a single
warehouse, a single fleet) operates the chain at unit and region levels. A national-
scale deployment adds jurisdiction-level chains. International deployments add

coalition-level chains. The architecture is the same; the configurations grow.

Hierarchy is also bidirectional: observations and directives flow up the hierarchy as
well as down, with each level's chain admitting inputs from above (regulatory

directives) and below (peer-level observations) symmetrically.



4. Technology Neutrality and Future-Proofing

The chain is technology-neutral. Property 1's authority credentials can be expressed
in any signature scheme: ECDSA today, post-quantum when needed. Property 2's
weighting can use any algorithm: Bayesian, fuzzy logic, neural network, formally
verified rules. Property 3's admissibility can be deterministic, learned, or hybrid.
Property 4's actuators can be any physical, virtual, or computational mechanism.

Property 5's lineage can use any signature, any storage, any distribution.

Technology neutrality is essential because the architecture must outlive any specific
technology generation. The patent's commercial life is twenty years; the technologies
that implement the chain will turn over multiple times. Specifying the architecture as

a property set rather than a technology stack provides this longevity.

It also makes the umbrella claim portable across §101 challenges: the architecture is
the practical-application hook, not the specific algorithms. As §101 jurisprudence
evolves, the umbrella claim's anchor in physical actuation, cryptographic credential,

and audit-grade lineage remains stable.

5. Structural Test for Infringement

The umbrella claim provides a deterministic infringement test: a system implements
the disclosed architecture if and only if all five properties are present and recursively
closed. The test is observable from the system's own behavior — its observations, its
decision flow, its actuations, its lineage — and does not require access to the

implementing party's internal source code.

An accused system either exhibits authority-credentialed observation as the input
gate, or it doesn't. Either weights observations through composite factors, or doesn't.
Either runs admissibility evaluation, or doesn't. Either produces governed graduated

actuations, or doesn't. Either records audit-grade lineage with recursion, or doesn't.



This is a substantially different infringement posture from feature-by-feature claim-
element matching. The umbrella claim's elements are architectural rather than
implementation, and the test is whether the system exhibits the architecture, not

whether the system contains specific named components.

6. The Scope of Coverage

What systems exhibit the five-property governance chain with recursive closure?
Today: very few. Most systems are missing one or more properties: legacy
infrastructure has uncredentialed observations, current AV stacks lack composite
admissibility, blockchain settlement lacks governed actuation in the property-4 sense,

cloud platforms lack recursive closure of lineage.

Tomorrow: many. Every commercially-deployed L4/L5 autonomy stack will need
authority-credentialed observation (current sensor-primary designs are at the
regulatory wall described in Article 3). Every regulated-fleet operator will need
lineage-recorded provenance with recursive audit (UNECE R155, FDA PMA, EU
MDR, NIS2 are converging on this). Every cyber-physical system at scale will need
composite admissibility (binary permit/suppress fails at the safety-margin

boundaries described in Article 2).

The umbrella claim therefore reads on the architecture that the next decade of cyber-
physical systems will adopt under regulatory and operational pressure, regardless of

which company first deploys it. This is the umbrella's commercial significance.

7. What This Is Not

This is not a flowchart of operations. Many systems have observation, decision, and
execution stages. The umbrella requires the five properties with recursive closure as a

structural property, not an operational sequence.



This is not a generic Al safety architecture. Al safety encompasses many concerns
(alignment, robustness, interpretability) that the umbrella does not address. The
umbrella addresses governance: who has authority, how is it weighted, what is

admissible, how is execution constrained, what is audited.

This is not a substitute for the fourteen specific primitives. Each primitive adds
specific structural elements that the umbrella alone does not specify. The umbrella is
the architectural condition; the primitives are the deployments. A patent portfolio
anchored in the umbrella plus the primitives provides both broad coverage and

specific, anchor-grade claims.

Conclusion

The five-property governance chain is the architectural umbrella under which
fourteen specific spatial-mesh primitives operate. The properties — authority-
credentialed observation, evidential weighting, composite admissibility, governed
actuator execution, lineage-recorded provenance — with recursive closure,
hierarchical composition, and technology neutrality, provide a structural test for

system-level infringement.

Disclosed under USPTO provisional 64/049,409 alongside the fourteen specific
primitives, the umbrella claim provides the foundational architecture that the
fourteen primitives instantiate, and the structural test that supports broad claim
coverage of the cyber-physical-system architecture the next decade of regulated

autonomy is converging toward.






