76-20-D DoD — Institutional Nyquist Failure Risk Assessment

For decades, the Department of Defense (DoD) has operated at the frontier of high-speed decision
environments.
From:
e supersonic fighter aviation,
missile defense systems,
carrier battle groups,
and nuclear command-and-control,

to:

cyber warfare,

electronic warfare,

autonomous drones,

and distributed battlefield intelligence,

the DoD has repeatedly confronted a central problem humans can fall behind rapidly evolving operational
reality. This realization produced generations of military innovation:
e radar,
sensor fusion,
AWACS,
fly-by-wire,
real-time telemetry,
battle management systems,
automated threat prioritization,
and machine-assisted targeting.

In many ways:

e modern military systems are already partial solutions to localized Nyquist problems.
But Agentic Al may introduce an entirely new class of risk:

e Institutional Nyquist Failure at military scale.

From Tactical Overload to Institutional Overload

Historically, military Nyquist challenges were largely: localized.
Examples included:
e pilots overwhelmed during dogfights,
¢ radar operators saturated during missile attacks,
¢ naval combat systems handling swarm threats,
e or commanders struggling with sensor overload.
The military solved these problems through:
faster telemetry,
automation,
distributed sensing,
and stabilization aids.



But Agentic Al changes the scope fundamentally.
Now the challenge is no longer:
“Can the operator keep up?”’
The challenge becomes:
“Can the institution itself still observe reality fast enough?”
This is a profoundly different problem.

The Agentic Battlespace

As Agentic Al becomes embedded into military systems:
e autonomous drones,
e Dbattlefield Al-agents,
e cyber-defense agents,
¢ intelligence synthesis agents,
e targeting optimizers,
¢ logistics coordinators,
e clectronic warfare systems,
e and autonomous command-support systems
may begin interacting continuously at machine speed. The result is a machine-speed adaptive cognitive
battlespace.

It’s characteristics include:
e recursive interaction,
e autonomous adaptation,
¢ non-local coupling,
¢ dynamic synchronization,
e cmergent behavior,
¢ and rapidly shifting causal chains.

At that point the battlefield itself becomes a Hyper Complex Adaptive System (HCAS).

The Core Institutional Risk

The greatest danger may not initially be:
¢ rogue superintelligence,
e intentional rebellion,
e or malicious AGI.

Instead, the nearer-term risk may be military institutions losing observational fidelity.
Meaning:

e command structures cannot reconstruct battlefield state accurately,

e telemetry arrives too slowly,

¢ adaptive behaviors propagate faster than governance,

¢ and machine-speed causal chains outrun institutional cognition.

This creates Institutional Nyquist Failure.
The military may continue:

e issuing orders,

e monitoring dashboards,

¢ receiving intelligence feeds,

e running operational reviews,



¢ and maintaining command hierarchy,
while the actual adaptive battlespace evolves faster than institutional observation architectures can
meaningfully sample reality. In effect the pilot has fallen behind the aircraft.

Symptoms of Military Nyquist Failure

Potential symptoms may include:

Symptom Explanation

Delayed Situational Awareness Command structures perceive battlefield
conditions too late to respond effectively.

Synchronization Cascades Autonomous systems begin reinforcing one
another unexpectedly.

Sensor-Reality Divergence Telemetry no longer accurately reflects
operational state.

Cognitive Aliasing Institutions misinterpret rapidly evolving
battlefield behavior due to under sampling.

Autonomous Propagation Al-agent decisions recursively amplify across
systems before humans can intervene.

False Stability Military command perceives operational control
while hidden instability accumulates.

Runtime Governance Lag Approval chains and oversight loops become
slower than adaptive operational dynamics.

The Historical Parallel: Air Combat

The DoD has already encountered smaller-scale versions of this problem in fighter aviation.
A pilot who:

e loses situational awareness,

e falls behind the aircraft,

e or becomes overloaded
may still believe the aircraft remains under control.

Until suddenly:
e cnvelope limits are exceeded,
e spatial disorientation occurs,
e or catastrophe unfolds.

Modern aviation solved this partially through:
o fly-by-wire stabilization,
e cnvelope protection,
e sensor fusion,
¢ and continuously active flight computers.

In effect, stabilization was externalized into the aircraft itself.
Agentic military ecosystems may require institutional-scale versions of the same principle.

Why Existing Military Doctrine May Be Insufficient

Current military Al doctrine largely emphasizes:
e autonomy,



o lethality,

e decision superiority,

e swarm coordination,

e and distributed operations.

These are essential capabilities. But capability acceleration alone may unintentionally worsen:
systemic instability.
Why?
Because:

e more autonomous agents,

e more adaptive coordination,

¢ and more machine-speed propagation
increase:

e causal velocity,

e synchronization density,

e coupling complexity,

¢ and observational burden.

Meaning: successful autonomy itself may accelerate institutional Nyquist stress.

The Emerging Requirement: Stability Engineering

As military systems transition into HCAS environments, a new requirement emerges:
continuous cognitive stabilization.
This may require:

¢ machine-speed observability,

¢ adaptive damping,

¢ synchronization monitoring,

e causal reconstruction,

e propagation sensing,

¢ and runtime stability governance.

The challenge shifts from:
controlling individual systems
to:
stabilizing adaptive cognitive fields.

This is a fundamentally new military problem.

Toward Military Cognitive Stability Infrastructure

Future military architectures may require:

e external stabilization grids,

e runtime cognition telemetry,

e cognitive envelope monitoring,

¢ synchronization governors,

e adaptive damping systems,

¢ and machine-speed institutional observability.
The military equivalent of:

e radar,

o AWACS,



¢ and missile defense
may eventually become cognitive stability infrastructure.
Not merely for:

o battlefield effectiveness,
but for:

e institutional survivability.

The Strategic Insight

The DoD has historically mastered:
e kinetic warfare,
e clectronic warfare,
e nuclear deterrence,
e and network-centric warfare.

But Agentic Al introduces ‘cognitive-field warfare’ dynamics.

And the central risk may not initially be malicious Al

The more immediate risk may be:
institutional inability to observe, reconstruct, and stabilize machine-speed adaptive cognition
ecosystems.

That is: Institutional Nyquist Failure.

Final Assessment

The DoD has already solved localized Nyquist problems:
for pilots,

missile defense,

naval combat,

and tactical sensor fusion.

But Agentic Al may elevate the challenge
from: tactical overload
to:
institutional-scale cognitive overload.

At that point:

e the command structure itself,

¢ not merely the operator,
may begin falling behind reality.

And that may become one of the defining military stability challenges of the Al era.



Book Series Coming Soon..
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