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When the Sensors Lie and the Vehicle
Believes Them

A fleet safety lead has one shift to say whether her autonomous yard
trucks are safe to run. At 6:40 that morning one of them stopped
hard on a berth approach for something that was not there. She has
the truck's log, a camera clip of an empty lane, and no way to answer
the one question that matters: what did the truck believe, and which
device told it? The moment cannot be re-driven. U.S. Provisional
Application No. 64/049,409 describes a governed spatial mesh in
which each environmental observation carries an authority
credential, an evidential weight, and a lineage field, and in which the
response to a doubtful observation is graduated rather than binary.

The 6:40 Stop at Berth Four

At 6:40 on a Tuesday, one of her autonomous yard trucks stopped hard on the approach

to berth four and stayed there, sideways across the lane, with a loaded chassis behind it.
Nobody was hurt. The gantry queue backed up behind the stopped truck for most of the

opening hour of the shift, and by 7:15 the terminal's operations manager wanted a

decision from her: run the other eleven trucks, or park them.

She is the fleet safety lead at the company that operates those trucks. By eight o'clock
she has what her deployment gives her. She has the truck's own log, which records a

perception event, a yield, and a stop. She has a clip from the terminal's older fixed
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cameras showing an empty lane at the moment of the stop. She has a note from the shift

lead that a pedestrian gate near the approach had been propped open earlier that

morning and closed again before six. She has a roadside detection unit at the corner of
the approach that her company did not install and does not maintain.

What she does not have is the one thing she needs. She cannot say what the truck

believed. She cannot say which device said it, how much the truck weighted what that

device said, or whether the truck stopped because the evidence was strong or because
everything that arrives at her planner is treated the same way. Her log tells her what the

truck did. It does not tell her what the truck was reasoning over when it did it.

The gate was propped open. The sun was low across the water. The roadside unit had

been in service for two winters. Any of those could be the story. In her setup, none of
them can be separated from the others after the fact.

What She Cannot Get Back

She loses the moment before anything else. That approach at 6:40, with that light, that

gate, that radio environment, that particular truck at that speed, happened once. She

can put a truck back on the same lane at the same hour tomorrow and learn something

about tomorrow. She cannot re-create Tuesday. Whatever was true on her approach at
6:40 was true in the perception of the devices standing on it, and since those devices

did not write down what they perceived in a form she can reconstruct, then for her

review it was never written down at all.

Then she loses something larger and slower. Once she cannot explain one stop, she
cannot certify the stops that did not happen. Her safety case for this terminal has rested

on a simple argument: the fleet behaves correctly, and when it behaves oddly she can

show why. Remove the second half and what remains is not an argument. Every



uneventful shift after Tuesday is, in her file, indistinguishable from a shift where the

same wrong input arrived and happened not to matter. She cannot tell a correct stop

from a lucky one, so she can no longer count either.

That is what does not come back. She can replace the roadside unit, rewrite the

planner's thresholds, add cameras. None of that reaches backward. The eleven trucks

she has to rule on this afternoon carry the same unexplained event in their history that

the twelfth one does, and the honest thing she can write in the review is that she does
not know. Her counterpart at the terminal will read that sentence, and it will be the

sentence that decides whether her company is on the yard next quarter.

Why Her Question Has No Answer in Her Setup

The shape of her problem is not that her trucks are credulous. It is that, as her

deployment is configured today, credulity and skepticism produce the same artifact.

In her setup, an inbound message from the roadside unit is checked and then flattened.
If the signature verifies, the content becomes an input to her planner; if it does not, the

content is dropped. Both paths leave the same trace in her record, which is a planner

input with no attached account of how much that input was worth. Were her trucks able

to record a weight alongside each admitted input, Tuesday would be a lookup rather
than an investigation.

Her response vocabulary is narrow for the same reason. A truck of hers can proceed or

it can stop. Her configuration defines no behavior between those, so a weak signal that

deserved caution and a strong signal that deserved a hard yield both arrive at the same
actuator with the same effect. When she reads the log, the severity of the maneuver tells

her nothing about the strength of the evidence, because in her fleet the two were never

coupled.



Device identity works against her too. The roadside unit at her approach presents the

same static credential it presented when it was commissioned, so nothing in her record

distinguishes that unit as it was on its commissioning day from that unit after two
winters of thermal cycling. Were her fleet's identity check sensitive to continuity rather

than to a fixed key, the drift itself would have been a fact in her file.

And the pieces she does have do not compose. She holds per-device telemetry from the

truck, separate video from the terminal's cameras, and a written note from a human.
For her purposes these are three accounts of a morning, correlated by wall-clock

timestamps she has to trust, with no structural link from the maneuver back to the

observations that caused it. Her reconstruction is a reconstruction, which is exactly the

word her contract's incident clause will not accept.

Where the Disclosed Architecture Places the Answer

The disclosure of U.S. Provisional Application No. 64/049,409 describes an
architectural inversion in which the navigable environment maintains a distributed

spatial world model and distributes governed observations to the operating units

present in it, rather than each unit reconstructing the world alone from its own sensors.

One unit of exchange described there is a governed observation, shown in FIG. 1J as a
structured byte layout carrying an authority credential field 109a, a dynamic device

hash field 109b encoding identity continuity of the emitting device, a spatial reference

field 109c, a temporal reference field 109d, a time-to-live field 109e, a payload field

109f, and a lineage field 109g recording provenance with a cryptographic integrity
attestation.

In embodiments described there, an active environmental sentinel installed at a

perception-critical location maintains a stored baseline environmental model of its

coverage volume and emits a deviation observation when current readings depart from
that baseline. The deviation observation is described as comprising a deviation-type



classification, an estimated position relative to the sentinel, a timestamp, a confidence

level, and the sentinel's authority credential. In that described deviation observation,

source and confidence travel with the reading.

The consuming unit's cognitive architecture is described as evaluating each received

observation against a governance-configurable authority taxonomy, which for a

warehouse or port domain is given as levels including a facility-operations authority, a

zone-supervisor authority, a shift-lead authority, and an individual-operator authority.
Each level in the described taxonomy carries a behavioral-response mapping selected

from substrate-condition treatment, mandatory-mutation treatment, high-confidence-

observation treatment, advisory-observation treatment, or untrusted-proposal

treatment, together with a mutation-admission specification, an evidential-weight
specification, and a supersession specification governing conflicts with lower levels.

Admission itself is described as running through a composite admissibility evaluator

that computes an effective evidential weight from multiple factors, among them

authority, staleness, modality, dispositional state, reputation, integrity, and continuity,
and that produces one of a plurality of outcomes rather than a binary verdict: admit,

gate, defer, solicit, reject, or escalate. A defer outcome holds the observation pending

corroboration within a deferral-expiration parameter. A solicit outcome emits a

governed discovery query actively requesting further observations of the region. A
reject outcome carries a rejection-reason classification drawn from a described set

including insufficient authority, failed continuity validation, stale observation, failed

corroboration, dispositional inconsistency, capability-envelope incompatibility, and

integrity conflict. The evaluator is described as emitting a governed admissibility-
determination observation recording the inputs, the weights applied, the factors

contributing to each weight, the outcome, and the governance-policy version applied.

On the actuation side the filing describes a graduated-actuation mode selector mapping

the admissibility determination onto modes including disabled, simulated, advisory,
consultative, shadowed, partial, constrained, stage-gated, deferred, full, and



emergency-accelerated, with the mapping governance-policy-configurable per actuator

class. As composite admissibility falls, the described selector moves toward less

autonomous modes, and mode de-escalation during an actuation already in progress is
recorded in the lineage field together with the triggering input and the transition

timestamp. Where a credential is later revoked, the disclosure describes consuming

devices down-weighting or invalidating previously-admitted messages emitted under

that credential within a governance-policy-defined retroactive-effect window.

The filing also describes a five-property governance chain, depicted in FIG. 28D:

authority-credentialed observation 2803b, evidential weighting in a shared observation

store 2803c, composite admissibility evaluation 2803d, governed actuator execution

2803e, and lineage-recorded provenance 2803f, with recursive closure so that each
primitive's output re-enters the chain. The derived-observation lineage mechanism

described in the filing supports backward traversal from a derived observation to its

input observations and transitive inputs, which is the structural form of the question

the fleet safety lead was asking at eight o'clock in the morning.

Boundaries of the Disclosed Architecture

In her yard, a credential would describe authority rather than correctness. A device
holding a valid credential on her approach that reported something untrue would be

reporting something untrue with a valid credential attached, and what the filing

describes in response is weighting, corroboration, and outcome selection, conditioned

on the governance policy her deployment configures. Where the disclosure conditions
behavior on thresholds, those thresholds are described as governance-policy-defined,

which for her purposes means they are her configuration to set and to defend, not a

property she inherits.

Baseline quality stays her problem too. The described deviation computation is a
departure from a stored baseline environmental model, and the filing describes that

baseline being established at installation and updated through consensus-calibration



with passing operating units, on a governance-policy-defined schedule, or both. Were

the baseline in her yard stale, the deviation observation would faithfully report a

departure from a stale reference.

For her review, lineage would answer what was believed and on what evidence. It would

not make the belief correct, and it would not give her Tuesday back. And in the parts of

her yard where no credentialed environmental device is deployed at all, the described

confidence governor reduces her unit's execution readiness toward an infrastructure-
denied mode operating on the unit's own sensors and peer-to-peer mesh alone, with

governance-policy-defined behavioral conservatism. That is a narrower operating

envelope, honestly labeled, rather than the answer she wanted.

Disclosure Scope

This article is a technical description of subject matter disclosed in U.S. Provisional

Application No. 64/049,409, "Governed Spatial Mesh for Physical-World Perception,
Coordination, and Actuation." The scenario and the party in it are illustrative and

fictional. Nothing in this article characterizes the scope of any claim, and nothing in it

constitutes an admission regarding the state of the art.
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