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What This Application Specifies

Defense forces deploy with airdroppable reference nodes, on-vehicle multi-modality
ranging, and credentialed observation propagation. Operating regions establish
coordinate frames cooperatively; positioning emerges from the mesh rather than

depending on GNSS broadcast.

Coalition operations admit through declared cross-coalition coordinate-frame
federation. Each coalition partner contributes positioning under national authority;
cross-coalition operations gain coordinate alignment through declared federation;

coalition battlespace coheres without forcing single-authority positioning.

Why It Matters Operationally

Current defense GNSS-denial responses face structural limitations. Inertial
navigation degrades over time; alternative positioning (terrestrial radio, celestial,
signals-of-opportunity) faces single-modality denial. Single-system hardening cannot

match multi-modality structural resilience.

Mesh-derived coordinates produce structural resilience. Loss of any modality reduces

solution quality but doesn't eliminate it. The architecture supports operation across
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the full denial-scenario envelope that GNSS-only and single-alternative approaches

cannot survive.

How It Composes With the Domain

Force elements contribute multi-modality observations as credentialed events. Cross-
coalition observations admit through declared federation. Adversarial actions
(jamming, spoofing) surface as credentialed rejection patterns. The architecture

supports adversarial-aware positioning structurally.

Forward operations gain rapid coordinate-frame establishment. Airdroppable
reference nodes self-survey on landing; mesh expansion occurs as forces deploy;
relative-frame operations begin immediately with absolute-frame promotion as

anchors accumulate.

What This Enables

Defense operations gain GNSS-resilient positioning that contested-environment
doctrine requires. Coalition operations gain structurally-supported cross-coalition
positioning. Adversarial-aware positioning becomes structural rather than

implementation-dependent.

The architecture also supports doctrine evolution. As emerging defense PNT
requirements mature (sub-meter contested-environment positioning, persistent
GNSS-denial operations, space-coordinated positioning), the architecture admits the

new requirements through declared modality and federation specification.






