Autonomous Fleet Self-
Calibration

by Nick Clark | Published April 25, 2026

What Fleet Self-Calibration Specifies

Each operating unit in a fleet contributes calibration observations as a routine part of
its operation. As the unit moves past credentialed markers, sentinels, or other
reference points, the unit's own position estimate (derived from whatever positioning
infrastructure is available — GNSS where unimpaired, inertial where degraded,
fellow-unit ranging where neither) produces a credentialed observation of the relative

position between the unit and the reference.

The observations accumulate at the reference-point's writable memory. Consensus
refinement across many fleet contributions produces precision position estimates for
the reference point itself; the reference point's precision in turn improves the
precision of subsequent fleet contributions. The cycle is self-improving: precision

emerges from fleet operation as a structural property.

Why Fleet-Native Calibration Fits Where External
Services Don't

External calibration services (CORS, commercial RTK) work where the economics
support deployment. The economics don't support deployment in mining

(geographically dispersed, often deep underground or otherwise RF-challenged),
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agriculture (vast geographies with low population density), expeditionary operations
(no pre-existing infrastructure), or expansive autonomous-fleet operations in non-

urban areas.

Fleet self-calibration produces precision positioning as a fleet-emergent property in
these geographies. The fleet brings its own calibration substrate; deployment doesn't
require pre-positioned external infrastructure; the precision improves with operation

rather than depending on operator investment in fixed reference networks.

How Calibration Composes With Fleet Operations

Each operating unit's normal operation produces calibration observations as a side
effect. The unit doesn't need to deviate from its operational path to contribute;
observations of relative position to reference points happen as the unit moves
through normal routes. The credentialing chain (the unit's authority, the reference
point's authority, the calibration-aggregation authority) admits the observations into

the consensus refinement.

The architecture supports gradual precision improvement. Early-deployment fleets
produce baseline-precision calibration; mature fleets produce high-precision
calibration; the precision is observable to operating units through credentialed
observation. The architecture also supports authority-credentialed override: a
credentialed survey authority's direct measurement can be admitted alongside fleet
calibration, with the survey measurement weighted appropriately for its higher-

authority precision claim.

What This Enables for Underserved Geographies

Caterpillar autonomous haul trucks in surface mining gain RTK-grade precision
without per-mine reference investment. Agricultural autonomous tractors gain field-

level precision without per-farm RTK subscription. Defense expeditionary vehicles



gain precision positioning in deployment areas without pre-positioned reference

infrastructure.

The architecture also supports cross-fleet contribution. Multiple fleet operators in a
geography (a mining operation plus an exploration operation plus a transportation
operation) can contribute under credentialed cross-recognition, with shared
calibration substrate benefiting all participants. The patent positions the primitive at
the layer where precision-positioning geography is currently bounded by centralized-

reference economics.



