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Mining Operating Environment

Underground mines face complete GNSS denial. Open-pit mines face GNSS-

degradation in deep-pit operations. Worker-safety operations require continuous

tracking. Equipment-utilization operations require equipment positioning.

Regulatory compliance (MSHA in U.S., similar bodies elsewhere) requires audit-

grade event records.

Autonomous Mining Equipment Deployment

Caterpillar Cat MineStar, Komatsu Autonomous Haulage System, Sandvik AutoMine,

and Epiroc Mobilaris all operate at production scale. Cross-vendor integration faces

friction; cross-mine standardization is limited; mine-to-mine equipment relocation

requires per-mine configuration.

Architectural marker integration provides the cross-vendor and cross-mine substrate.

Safety and Regulatory Audit

MSHA-relevant audit (worker location at incident, equipment-positioning at incident,

custody chain for safety-relevant operations) operates against architecturally-
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supported records. The audit reconstructs structurally rather than dependently on

per-vendor or per-mine reconstruction.

Where Mining Procurement Is Heading

Cross-vendor autonomous mining, cross-mine equipment relocation, and emerging

integrated-fleet mining all benefit from architectural marker composition. The patent

positions the substrate at exactly the trajectory point.


