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What Relative Frame Bootstrap Specifies

When mesh units deploy to an operating region without surveyed reference markers,
the units produce a relative coordinate frame from mutual ranging alone. The frame
is internally consistent — distances and directions between units are correct — but is

not yet bound to an absolute geodetic frame.

Operations begin in relative frame. Path planning, formation maintenance, and inter-
unit coordination all operate against the relative coordinates. As anchor observations
become available (a unit acquires a GNSS fix, a surveyed marker is identified, an

external reference is communicated), the absolute binding accumulates.

Why Relative-First Operation Matters
Operationally

Many operating contexts deny absolute reference initially. Subterranean operations,
indoor deployments, satellite-denied environments, and rapidly-deployed forward

operating regions all may begin without absolute reference.

Relative-first operation lets the mission begin immediately. The architecture doesn't
gate operations on absolute fix; the gating happens only on the operations that

actually require absolute coordinates (geofence enforcement against external
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boundaries, coordination with external systems). Internal-only operations continue

without waiting.

How Frame Promotion Operates

The architecture maintains the relative-frame solution and the absolute-binding state
separately. The relative frame solves continuously from mutual range observations.

The absolute binding accumulates from anchor observations as they arrive.

Frame promotion is governance-credentialed. The promotion event (relative frame
becomes absolute-bound at declared uncertainty) is itself a credentialed observation;
downstream operations that require absolute reference admit the promotion event

before activating.

What This Enables for Rapid Deployment

Forward-deployed defense operations gain immediate positioning capability without
waiting for survey or external reference. Disaster-response deployments gain the

same.

Subterranean and indoor robotics gain a structurally-coherent positioning approach.
The relative frame is what the robotics actually need for internal operation; the

absolute binding comes when external coordination requires it.



