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The clean mental model of Al as input-process-output breaks down the moment outputs
circle back as inputs, creating recursive loops where synthetic artifacts masquerade as
ground truth.

The input-output illusion

The neat mental picture of Al as a straight pipe, input, process, output, feels efficient. This
approach also creates the conditions where teams get hurt. When you treat a model's output
as new data, you confuse ground reality with synthetic artifacts. The risk extends beyond
wrong answers to systems that train themselves on their own guesses.

In spreadsheets, this manifests as copy-paste errors. In workflows, it appears as auto-filing
citations or auto-labeling tickets without verification. In markets, it resembles rumors
crossing networks and returning with unearned certainty. The problem lies not in
generation itself, but in organizations forgetting the loop they operate within.

Generative Al sits within human-machine systems. Outputs do not end the story, they
change how people perceive the world, search, click, and record information. Left
unmarked, these artifacts slide back into systems as if they were observations. The loop
becomes recursive.

Cybernetics in plain language
Cybernetics studies control and communication in systems. The core mechanism involves
feedback: you compare where you aimed to where you landed, then adjust. The key quantity

is variance, the measurable gap between goal and outcome. Healthy systems make variance
visible, then act to reduce it.

Healthy systems make variance visible, then act to reduce it.

Two components enable this process:
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» A reference: what good looks like (the goal or ground truth)
e A controller: a mechanism that detects deviation and corrects it

In human-machine settings, the human-in-the-loop serves as that controller. You monitor
output, compare it to the goal, and intervene when necessary. Autopilot provides a useful
analogy: it flies the plane while the pilot monitors instruments, cross-checks reality outside
the window, and takes control when variance spikes. The principle transfers: delegation
without visible variance becomes abdication.

This represents structured cognition in practice, a thinking architecture with three steps:
define the goal, measure the gap, and correct. When teams skip these steps, they do not
remove complexity; they hide it until it creates problems.

Generative Al as a loop, not a line

Generative systems train to produce plausible continuations, not ground truth. In linear
mode, this works fine: prompt in, answer out, human reads, done. Problems emerge when
outputs re-enter the flow, indexed by search, scraped by bots, or pasted into documents that
later train models. They become secondary inputs.

Hallucinations seed the next cycle at this point. Without labeling, pathway control, or
validation before re-ingestion, you create recursive noise: the compounding of artifacts as
systems learn from their own emissions.

Modern models use internal feedback mechanisms to improve output quality. These
methods help but remain insufficient. They cannot read your context, risk thresholds, or
reference data in the wild. They optimize for generic usefulness while you remain
accountable for local truth. Your loop requires an external controller: people and process.

A creative counterpoint exists. In exploratory work, drift can be valuable. You may want
novelty, remix, and speculative leaps. The solution involves bounding drift rather than
banning it. Mark where invention is allowed and where reality anchors the loop. Change the
purpose and you change acceptable variance.

The control surface and the media multiplier

Interfaces function as control surfaces, not mere skins. They determine what humans see
about variance, confidence, provenance, and limits. When Ul flattens uncertainty into
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friendly paragraphs, it invites over-trust. When it shows source lineage, freshness, and gaps,
it invites appropriate skepticism.

Design interfaces to translate variance, not hide it.

Design interfaces to translate variance, not hide it. Practical signals include:

» Provenance: where did this claim originate? Show sources and retrieval time

» Uncertainty: expose confidence bands or qualitative risk markers on critical claims

» Versioning: which model, settings, and data window?

» Intervention points: obvious controls to request verification, escalate to humans, or
block re-use

Effective UI/UX forms part of cognitive design. It shapes how people reason with machines

and preserves metacognitive awareness, what do I know, how do I know it, and how certain
am I? When control surfaces honestly represent variance, humans can actually regulate the
loop.

Expand the perspective. Outputs do not remain contained. They spread through networked
media, get reposted, indexed, and scraped. Over time, synthetic artifacts leak into training
sets. The result creates a media multiplier: errors propagate, then recirculate with the
appearance of familiarity. Echo chambers operate computationally, not just socially.

Governance cannot stop at application boundaries for this reason. When your outputs travel,
you need policies for labeling, rate-limiting re-ingestion, and partitioning synthetic content
from ground-truth corpora. Without these measures, the loop you thought you controlled
becomes networked recursion beyond your influence.

Practical principles to break harmful loops

Use these operating principles for human-machine systems where accuracy matters:
1) Treat outputs as hypotheses
» An answer represents a proposal, not a fact. Require validation steps proportional to

risk
 For high-stakes flows, make validation explicit and auditable
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2) Define ground truth and acceptable variance

e Document reference sources and freshness windows
e Set variance thresholds: when deviation is detected, who intervenes and how?

3) Make uncertainty and provenance first-class

e Show source links, timestamps, and model versions by default
» Avoid Ul patterns that over-assert certainty without context

4) Control re-entry paths

» Label synthetic content so systems can recognize and handle it appropriately
 Partition storage: keep synthetic artifacts separate from ground-truth datasets
» Rate-limit or gate processes that would automatically re-ingest outputs

5) Instrument the loop

» Log prompts, outputs, validation status, and corrections to track drift over time
» Review error patterns; improve prompts, workflows, or training data accordingly

6) Assign humans as variance regulators

» Make the role explicit in job design, not an informal expectation
» Provide checklists and escalation paths. Train for judgment, not just button clicks

7) Separate creative and critical modes

 In exploratory contexts, allow drift, then quarantine results until reviewed
« In critical contexts, constrain generation to verified sources and narrow tasks

8) Prepare for the network

» Watermark or label outbound AI content where feasible
» Monitor where outputs appear downstream; adjust ingestion filters and rules

9) Keep the thinking architecture small and visible

» State the goal, measure the gap, and show the correction path in the Ul
» Prefer simple controls over clever automation when stakes are high

© John Deacon 2025 - Cognitive Systems. Structured Insight. Aligned Futures.
https://johndeacon.co.za - All rights reserved.



Stop Al feedback loops: Cybernetics and generative Al control

These represent guardrails, not heavy frameworks. They transform problems into systems.
Teams that adopt them find steady rhythm: less fire-fighting, more learning. The loop
continues turning, but under active supervision.

Al operates as a recursive, networked system touching people, platforms, and processes, not
a closed loop. The work involves embedding cybernetic awareness into every interface and
workflow, enabling structured cognition to function effectively. Keep humans as active
variance regulators. Keep uncertainty visible. Control where outputs re-enter. This
approach breaks harmful loops while preserving useful ones.

To translate this into action, here's a prompt you can run with an Al assistant or in your own
journal.

Try this...

Before using any Al output as input for another process, ask: Where did this come from, how
certain is it, and what happens if this information is wrong?
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