Tensor-Geometric

Mission Control

How PTCP + TNQG provide a predictive
safety and intelligence substrate for CJADC2,

Zero Trust, and Federal Al Governance.
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DEFENSE AND FEDERAL OPERATIONS ARE NOW HIGH-DIMENSIONAL CONTROL PROBLEMS.

«— GOUPLED STATE DATA FUSION
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CJADC2: Information & Decision Advantage Zero Trust: Continuous Evaluation Al Governance: Bounded Autonomy
The mandate to iteratively connect sensors, The DoD FY2027 and NIST 800-207 mandates OMB M-24-10 and CDAO rules requiring
shooters, and decision-makers across requiring continuous identity, posture, and mechanisms to measure, audit, and roll back
warfighting domains on 90-day cycles. lateral movement control. Al in safety-critical infrastructure.
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The same mission thread now spans terrestrial networks, LEO relays, tactical radios, cloud enclaves, and autonomous systems




THE CONTROL PARADIGM SHIFT

CONVENTIONAL BASELINE
State Representation
50} Isolated scalar metrics
O (bandwidth, CPU).
Routing Metric

%@ Expected cost / Shortest path.
A

Security Detection

Isolated SIEM alerts and
static trust rules.

Autonomous Control o

O
T

L0 8 Unconstrained Al scripts or
1@ ° manual change boards.

PTCP + TNQG PARADIGM

State Representation

Multimodal tensor probability
(Joint pattern-of-life).

Routing Metric

CVaR (Conditional Value-at-Risk)

tail-risk geometry.

Security Detection

Topology-native geometric defects
(curvature, cut-entropy).

Autonomous Control

Safe actuation projected inside
bounded reachability limits.
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NOT A REPLACEMENT. AN UPSTREAM INTELLIGENCE & SAFETY LAYER.
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- Ingests telemetry from 2 3?:?\ -;]
existing SIEM, SDN, < &
identity, and routing tools. o Autonomous

Operations

- When uncertainty is low,
reduces to baseline
static/reactive control.

- Under attack pressure,
jamming, or congestion,
activates predictive,
risk-aware, topology-
preserving behavior.
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The Goal:
Safer decision
Faster decisions
whose infrastructure
effects are bounded,
explainable, and
reversible.




THE TENSOR-GEOMETRIC OPERATIONAL PIPELINE
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Telemetry Collection |~ <.  Tensor Train Core CVaR Geometry | = &/ Safe Actuation y

TNQG Residuals

(Pulling jitter, trust, . (Compressing state without ~ | (Mapping predictions into | S (Projecting Al actions | (Continuous mathematical |
\_ _yn 1088, posture) losing Joint relationships) . geomefric path length) ., Intosafesets) - inspection of reality vs. model) J
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MECHANISM 1: TELEMETRY TENSORIZATION

O(n*d) -> O(dnr2) COMPRESSION

Traditional logging stores high-dimensional state directly—an exponential explosion that
crashes systems. PTCP approximates probability tensors using Tensor Train cores.

Takeaway: We create a highly compressed, joint pattern-of-life model for mission state that
scales across domains, without forcing all complexity into a single scalar score.
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TENSOR TRAIN CORE































