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AI Decision-Making Needs 
Neural Clarity

Like the brain, AI systems must avoid option overlap to function reliably.

Swipe for insights →



THE DATA

orthogonal
Neural Representation Alignment

The brain ensures chosen and unchosen options are 
represented as distinct, non-overlapping neural patterns.

MIT research reveals that before a decision, the brain encodes 
options by their presentation order using parallel neural subspaces. 
After the choice, it reorganizes those patterns so that all chosen 
options align orthogonally to unchosen ones—ensuring no 
interference. This geometric separation prevents memory confusion 
and supports downstream action planning.

Source: Massachusetts Institute of Technology · Published September 22, 2026
https://news.mit.edu/2026/how-brain-keeps-its-options-straight-at-decision-time-0922
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AI Must Prevent Cognitive Overlap

In commercial space and aviation, AI systems process high-stakes decisions under time pressure—like 
flight path selection or satellite targeting. If neural-like representations become entangled, the system 
risks misattributing data, leading to catastrophic errors. The MIT finding underscores that AI models 
must dynamically reorganize internal representations to maintain orthogonality between competing 
options, just as the brain does.
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Dynamic Ensembles 
Outperform Static Models

The brain does not rely on fixed neural circuits; instead, it 
assembles ad hoc ensembles from multifunctional neurons. 
This flexibility allows real-time adaptation. In AI, this implies 
that static, hardwired decision architectures are insufficient. 
Future AI systems for aviation and space operations must be 
built with reconfigurable, context-sensitive neural ensembles
—enabling them to shift representations on-the-fly without 
memory interference, much like the brain’s lateral prefrontal 
cortex.
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