The Sovereign Control Substrate for Autonomous Mobility

Tensor-Geometric Architecture (PTCP+TNQG) for U.S. Transportation Infrastructure

PTCP+TNQG SPECS OPERATIONAL STATUS

Latency: <lms

Throughput: 1.2 Thps

Node Density: 50k/sq km
Redundancy:  3x Active-Active

Network Load: 78% (Optimal)
Active Routes: 1,450,260
Critical Junctions: 12 (Amber/Red)
System Uptime: 99.999%

TNQG NODE-TO-PHYSICAL INTERFACE

CYAN: Telemetry & Safe Path
AMBER: Operational Stress/Bottleneck
DEEP RED: Critical Warning/Tail-Risk
DEEP NAVY: Physical Infrastructure & Base

Sensor Fusion Rate: 100Hz
Processing Core: Tensor-G7
Local Storage: 50GB




The Physical Substrate is Now a Contested Digital Surface
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A road segment is no longer
merely a physical link.

It is simultaneously a digital
commerce gateway, an AV
boundary, and a fleet staging
edge.

Current infrastructure treats
these as separate physical
events; they are actually
competing claims on a shared
cyber-physical state.




Fragmented Optimizers Cause Network-Wide Coordination Deficits
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Signal timing, parking systems, AV operations, and retail queues are managed by isolated data loops. One subsystem
optimizes its own queue while simultaneously increasing curbside conflict or pedestrian exposure elsewhere.




The Reactive Ceiling: The Trap of Average-Delay Minimization

Conventional Active
Transportation and
Demand Management
(ATDM) often optimizes
for the median.

But the limiting
problem in mobility is
not average delay; it is
the high-tail risk of
extreme, cascading
failures.

Managing modern
mobility requires
bounding these tail
events before they
manifest.
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The Tensor-Geometric Substrate: PTCP + TNQG
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This 1s not a replacement for vehicle autonomy stacks or local point-of-sale systems.
It 1s an auditable, shared control plane that enables heterogeneous mobility systems to
coordinate without surrendering data to opaque foreign platforms.




PTCP Phase |: Tensorizing Telemetry into the Pattern-of-Life
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Real-time mobility generates unmanageable state space. PTCP quantizes and compresses joint
telemetry into a bounded-memory Tensor Train, filtering out noise and tagging rare events
(crashes, blocked lanes, cyber alerts) without overloading the control infrastructure.




The Algorithmic Edge Redefining Mobility Geometry
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TENSOR-GEOMETRIC
CONTROL PLANE

In a tensor-geometric
control plane, physical
distance is constant,
but edge cost is
elastic.

Mobility control
becomes a geodesic
resource allocation
problem over a
constantly updating,
risk-aware topography.

















































