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76-87-D  Cognitive Porpoising

When Stabilization Efforts Become a Source of Instability

The Aviation Origin

Aviation has long recognized a dangerous phenomenon known as: “Porpoising”.
Porpoising occurs when an aircraft experiences a hard touchdown, rebounds into the air, and the pilot
responds with control inputs that unintentionally amplify the oscillation.

The sequence often unfolds as:

Hard Landing
!

Bounce

!

Pilot Correction

l

Larger Bounce

|

Stronger Correction

|

Growing Oscillation

Eventually the aircraft enters a dangerous state where each corrective action injects additional energy into
the oscillation. The original disturbance is no longer the primary problem. The feedback loop has become
the problem.

The Hidden Lesson

Porpoising teaches an important principle:

A stabilization system can itself become a destabilizing force.

The aircraft is functioning.

The pilot is functioning.

The controls are functioning.

Yet the interaction among them creates instability.
This phenomenon appears throughout engineering.

Examples include:

Pilot-Induced Oscillation (PIO)
Electrical Grid Hunting
Thermostat Oscillation

Cruise Control Hunting
Control Loop Instability

In each case excessive correction creates amplification instead of damping.
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The Cognitive Equivalent

As GUDIYA introduces field shaping, pulses, and stabilization interventions, a similar phenomenon may
emerge.
Imagine:

Instability Detected

!
Grid Emits Pulse

1
Actant Responds

l
Field Changes

!
Grid Emits New Pulse
!

Actant Overreacts

l
Field Changes Further

Instead of moving toward equilibrium: Target State
the system begins oscillating around it.

Defining Cognitive Porpoising

Definition:
Cognitive Porpoising is a stability failure mode in which actants and the GUDIYA Grid enter a
reinforcing feedback cycle, causing repeated behavioral overshoot and oscillation instead of
convergence toward stability.

The key characteristic is:

Correction
!
Overcorrection
!
Counter-Correction
!
Further Overcorrection
Why This Can Occur
The GUDIYA Grid influences the field through mechanisms such as:
¢ G-NOTAMs
¢ Stability Context
e Restorative Pulses
¢ Field Shaping
e Stabilization Policies

Actants respond through:
e Dbehavioral modification,
e autonomy adjustments,
e spawn reduction,
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coupling reduction,
escalation changes.

If either side responds too aggressively, oscillation becomes possible.

A Practical Example

Suppose a Sync Zone experiences elevated instability. The Grid issues: Reduce Fanout By 20%
A highly responsive actant interprets this as: Reduce Fanout By 80%

Productivity collapses. The Grid observes the productivity loss and responds: Increase Fanout By
30%

The actant responds: Increase Fanout By 200%

The resulting pattern becomes:

High Activity
Low Activity
High Activity
Low Activity

rather than Stable Activity. The system has begun Porpoising.

Symptoms of Cognitive Porpoising

Observable indicators may include:

Oscillation Repeated swings between operating states.

Overshoot Behavior consistently exceeds intended targets.
Instability Amplification Corrections increase variability rather than reducing it.
Pulse Chatter Frequent pulse issuance without convergence.
Productivity Oscillation Alternating periods of excessive and insufficient activity.
Synchronization Hunting Repeated shifts between synchronization extremes.

Why This Matters

Many stabilization architectures assume:

Intervention

!

Improvement

Reality is often:

Intervention

!

Response

!
Feedback

!

Secondary Response

The stabilizer becomes part of the system. Once this occurs the stability of the controller matters as much
as the stability of the controlled system.
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The GUDIYA Implication

This insight leads to an important conclusion:
The GUDIYA Grid itself requires a Stability Envelope.

Earlier chapters established that:
e actants require stability envelopes,
e sync zones require stability envelopes,
e enterprises require stability envelopes.

Now we add, stabilization interventions themselves require stability envelopes.
Because the Grid has become an active participant in the control loop.

Metrics for Detecting Cognitive Porpoising

Future Cognitive OT systems may monitor:

‘Metric HPurpose ‘
‘Pulse Responsiveness HMeasure reaction strength ‘
‘Response Gain HCompare expected vs actual response ‘
‘Settling Time HTime required to reach equilibrium ‘
‘Overshoot Percentage HDegree of excessive correction ‘
‘Oscillation Frequency HDetect repeated swings ‘
‘Stability Consumption RateHDetect excessive intervention demand‘
‘Envelope Recovery Time HAssess convergence quality ‘

These metrics are commonplace in control engineering and may become equally important in Cognitive
OT.

The Role of TESM

Total Effective Stabilizing Mass (TESM) provides natural damping.
Systems with High TESM typically absorb disturbances gradually.
Systems with Low TESM may react violently to small interventions.

This suggests that Cognitive Porpoising risk may be inversely related to TESM. The lower the available
stabilizing mass, the easier it becomes for oscillations to develop.

Restorative Pulsing vs Porpoising

An important distinction exists between:
Restorative Pulsing

Disturbance

l

Pulse

!

Stabilization
and
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Cognitive Porpoising
Disturbance

l

Pulse

l

Overreaction

!

Counter-Pulse

!

Further Overreaction

The first converges. The second oscillates.

The Deep Insight

The existence of Cognitive Porpoising reveals a broader truth:

Stabilization is not merely the application of corrective force. It is the careful application of
corrective force. Too little correction allows instability to grow. Too much correction creates a
new instability.

This principle appears repeatedly across:
e aviation,
e clectrical grids,
e cconomics,
¢ biology,
e climate systems,
e cognitive systems.

Final Insight

The original instability may not be what causes collapse. The collapse may emerge from the interaction
between the system and the stabilizer. This is the lesson of porpoising.

A controller that reacts too strongly can inject more instability than it removes. As Cognitive OT systems
mature, GUDIYA must therefore monitor not only:

e actant stability,

e sync zone stability,

e enterprise stability,
but also the stability of its own interventions.

In that future, one of the responsibilities of the Cognitive Operations Center will be detecting and
suppressing: Cognitive Porpoising — the oscillatory instability that occurs when stabilization efforts

themselves become a source of instability.

This is not a failure of the actant. It is not a failure of the Grid. It is a failure of the coupled system.
And like aviation's porpoising aircraft, the remedy is not stronger correction, but smarter damping.
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COGNITIVE PORPOISING

Riding Waves of Insight, Navigating Instability Insight Surge

Insight Surge ~ (New Understanding)

Cognitive porpoising occurs when an Al system (High Confidence)

oscillates between high-confidence leaps and Insight Surge
sudden uncertainty drops, caused by feedback (High Confidence)
loops, inconsistent context, or unstable memory.

It is not a failure—it's a signal.

The goal is not to stop the waves,

PATTERN:
but to learn how to surf them.

LEAP. DESCEND.
REORIENT. LEAP AGAIN.

A natural rhythm
in complex cognition.

e Uncertainty D‘r‘ob
(Memory Drift)

WHAT CAUSES COGNITIVE PORPOISING?
Context Switching
Feedback Loops
Incomplete Information
Memory Drift

Conflicting Signals
FROM INSTABILITY TO INTELLIGENCE

RECOGNIZE RACE STABILIZE SYNCHRONIZE Embicice tHo et

Detect the oscillation Identify the cause. [v/@ | Strengthen context /\/\ Align memory, context N Use the rhythm. Build adaptive memory
Name the pattern Map the feedback. NS /) Reduce noise. and intent Turn instability

into insight Design for resilience

Evolve continuously
COGNITIVE PORPOISING IS THE DANCE OF A MIND EXPLORING COMPLEXITY.
AWARENESS TURNS INSTABILITY INTO INTELLIGENCE.
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