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How to Enforce Meaningful Human Control
Over an Autonomous System

If you build autonomous or semi-autonomous systems, you have
probably been asked to guarantee that the machine only ever acts
within what a human authorized, and to prove it after the fact. This
guide describes an architecture for exactly that: bind every action to
an attested operator-intent envelope, and make actions outside
declared intent structurally inadmissible. The approach is disclosed
in U.S. Provisional Application No. 64/049,409 as the Operator
Intent inventive step. It is an architecture you implement yourself,
not a shipping library.

What You Are Building

You are building a control layer that lets an autonomous system act on its own, but only

inside a boundary a human declared and that the system can prove was declared. When
someone later asks "did the machine ever do something no one authorized," you want

the answer to be structurally "no, it could not," backed by a record.

This is the meaningful-human-control problem. It shows up wherever an operator

delegates real physical or consequential authority to software: a vehicle that drives
itself but must respect what the driver signaled, a robot on a shared floor that must stay
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inside its assigned task, a fleet coordinator that must honor per-operator constraints.

The people who have this problem are the ones who will be asked, by a regulator, an

insurer, or a court, to demonstrate that control was retained.

The goal of the architecture below is to treat operator intent as a first-class, signed,

time-bounded input, and to make every proposed action pass an admissibility check

against that intent before it can execute. Actions that fall outside declared intent are not

merely discouraged. They are inadmissible.

Why the Obvious Approaches Fall Short

The usual approaches each solve part of the problem and leave a structural gap.

The first is a kill switch or human-in-the-loop confirmation. This gives a human veto,

but it does not bind ongoing autonomous behavior to a declared boundary. Between

confirmations the system is unconstrained, and a veto is only as good as the human's

attention at the moment of action.

The second is a policy or rule engine inside the agent that encodes "allowed" and

"disallowed" behaviors. This constrains behavior, but the constraints are the builder's

assumptions, not the operator's live intent, and there is usually no cryptographic tie

between a given action and a specific authorization from a specific human. When you
audit later, you find a decision but not an attributable grant of authority behind it.

The third is logging. Rich telemetry tells you what happened, but logs are produced

after the decision and describe it rather than gate it. A log does not make an out-of-

bounds action impossible; it records that it occurred.

Vehicle-to-everything communication standards such as DSRC/IEEE 802.11p and C-

V2X/3GPP are worth naming here because they are sometimes assumed to cover this.

They define message formats for units to share state across a shared space, and they do

that well. What they do not define is governance-credentialed authority evaluation of



those messages or admissibility weighting across sources. They move intent; they do

not adjudicate whether a given intent may govern a given action. The gap common to all

of these is the same: intent is never made into an attested, admissibility-evaluable
object that actions must be checked against.

The Architecture

The disclosed approach makes operator intent a governed observation and makes

actuation pass an admissibility evaluation against it. Every mechanism below traces to

the filing.

Operator intent as an attested observation. Instead of intent living implicitly in a
UI toggle or a driver's head, the operator's intent is published as a governance-

credentialed intent observation. Each observation carries the sharing unit's authority

credential, a continuity-preserving identity attestation for the operator or unit, a

governance-policy-defined scope limiting which consuming authorities may admit it,
and intent lineage supporting downstream audit. Intent becomes a signed, attributable,

scoped object rather than an ambient assumption. This is the attested operator-intent

envelope: a declared boundary with an authority behind it.

Fidelity tiers so real deployments still work. Not every operator can share full
intent. The architecture classifies each unit into one of several fidelity tiers: a full-

fidelity tier that shares complete cognitive state (planned maneuvers, committed

execution, capability envelope, confidence state); a structured partial-fidelity tier that

shares specific structured signals extracted from an integrated data source without
exposing full state; and a behavior-inferred tier where the system infers intent from

externally visible cues for legacy participants who cannot declare anything. Tier

boundaries are governance-policy-configurable, and a unit can transition tiers

dynamically, for example dropping to a lower tier when it loses connectivity. This
matters because meaningful control cannot assume every actor is fully instrumented.



Admissibility gating: the core mechanism. A composite admissibility evaluator

sits between a proposed action and its execution. Crucially, the same evaluator that

admits incoming observations also governs whether a proposed actuation is permitted
for execution. It produces one of a fixed set of outcomes: admit (the action is

permitted), gate (permitted only subject to additional constraints), defer (held pending

corroboration, with an expiration after which it resolves), solicit (actively query for

more evidence to resolve uncertainty), reject (not permitted, with a rejection-reason
classification such as insufficient authority or capability-envelope incompatibility), and

escalate. An action that is not admissible against the governing intent and authority

does not execute. That is what turns "declared intent" into an enforced boundary rather

than a suggestion.

Tier-weighted evidence, not blind trust. The evaluator weights intent by its

fidelity tier and provenance rather than treating all intent equally. Structured partial-

fidelity intent is admitted at moderate evidential weight, explicitly reflecting that a

human operator can override it. Behavior-inferred intent carries lower weight and
names the inference function and its track record. Higher composite intent confidence

admits earlier and more decisive coordination; lower confidence admits only

conservative action, or defers. This is a graduated response, not a binary go/no-go.

Corrigibility: the human can take it back. Meaningful control includes the ability
to revoke. The architecture discloses an intent-retraction and correction mechanism: an

operator can retract a previously shared intent (the driver who signaled a lane change

and then abandoned it), or correct it in place, and the inferring authority can issue a

correction when an inference is later contradicted. Retractions are themselves
governance-credentialed and subject to admissibility rules covering authority

appropriateness, time limits, and consumption-stage constraints, with downstream

consumers notified. Retracted intent is not deleted; it remains in the chain as retracted-

and-superseded, preserving the audit trail.



Lineage: proof after the fact. Every intent emission, admission, fusion, verification,

retraction, and downstream consumption is recorded in a lineage field. This is what lets

you answer the regulator's question: not with a claim, but with a chain that shows
which authority declared what intent, how it was weighted, which action it governed,

and what outcome the evaluator produced.

How to Approach the Build

The following is an ordered way to implement the architecture yourself. The interface

sketches are illustrative only and are meant to be faithful to the disclosure, not dropped

into production.

1. Model intent as a signed observation, not a flag. Define an intent observation

type that carries an authority credential, an identity attestation, a scope, and lineage

references. The signature and scope are what make it an envelope, so do not skip

them.

// illustrative only
IntentObservation {
  authority_credential   // who is asserting this intent
  identity_attestation    // continuity-preserving operator/unit identity
  scope                   // which consumers/authorities may admit it
  intent_payload          // declared maneuver, task, or constraint
  fidelity_tier           // full | structured-partial | behavior-inferred
  lineage_refs            // provenance for audit
}

2. Classify participants into fidelity tiers. Decide, per deployment, how a unit's

tier is set: self-declaration, credential, observed behavior, capability, manufacturer

attestation, or a hybrid. Handle dynamic transition explicitly, especially the loss-of-



connectivity case where a unit must drop tier rather than keep asserting full intent it

can no longer back.

3. Build the admissibility evaluator as the single gate before actuation.
Route every proposed action through one evaluator that returns admit, gate, defer,

solicit, reject, or escalate. Use the same evaluator for admitting intent observations

and for gating actuations so the logic stays uniform. The reject path must carry a

reason classification; a bare "no" is not auditable.

// illustrative only
outcome = evaluator.evaluate(proposed_action, governing_intent, context)
switch outcome {
  admit   -> execute
  gate    -> execute under added constraints
  defer   -> hold until corroboration or expiry
  solicit -> query for more evidence
  reject  -> do not execute; record reason
  escalate-> raise for combined-condition review
}

4. Weight intent by tier and provenance. Make evidential weight a function of

fidelity tier, staleness, corroboration, and source track record, so partial and inferred

intent are trusted proportionally. Tie action decisiveness to composite confidence so
low-confidence intent yields conservative behavior rather than a coin flip.

5. Implement retraction and correction end to end. Provide a credentialed

retraction interface, admissibility rules for whether a retraction is honored,

downstream notification to consumers who already acted on the intent, and
supersession that keeps the retracted record in place. Corrigibility that only works

before the action is not corrigibility.



6. Record lineage for everything. Persist each emission, admission, weighting,

action outcome, and retraction. Design this as the evidentiary artifact you will hand

to an auditor, because that is its job.

7. Close the loop with verification. Compare inferred or declared intent against

the observed outcome and adjust the track record of the inference source over time,

so weighting reflects real accuracy rather than a static guess.

What This Does Not Give You

This is an architecture, not a drop-in library. There is no package to install and nothing

here "just works" out of the box. You implement the credentialing, the evaluator, the
tier logic, and the lineage store yourself, against your own domain.

It is disclosed in a patent filing. It has not been presented here as a benchmarked or

productized system, and this guide states no performance numbers because the filing is

an architectural disclosure, not a measured implementation. Any latency, throughput,
or accuracy behavior depends entirely on how you build it.

The approach also does not decide what intent is correct or safe. It enforces that

actions stay inside a declared, attested boundary and that the record proves it; it does

not judge whether the operator's declared intent was itself wise. It assumes you can
credential operators and sources; where you have no way to attest identity or authority,

the guarantees weaken to whatever your weakest credential supports. And it is aimed at

systems where actions can be adjudicated before they execute. If your actuation path

cannot tolerate an evaluation step in front of it, the gating model does not apply
cleanly.



Disclosure Scope

The approach described in this guide, binding an autonomous system's permitted

actions to an attested operator-intent envelope through governance-credentialed intent

observations, admissibility gating of proposed actuations, corrigible retraction, and

lineage recording, is disclosed as the Operator Intent inventive step in U.S. Provisional
Application No. 64/049,409. This guide is educational. It describes an architecture a

developer can build and does not constitute a warranty, a benchmark, a shipping

software product, or an offer of software.
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