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Diversity-enabled sweet spots in layered architectures
and speed-accuracy trade-offs in sensorimotor control

Yorie Nakahira, Quanying Liu, Terrence J. Sejnowski, and John C. Doyle
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External feedback is
standard from
:] sensors to actuators.

Internal feedback
IS more complex.

Internal
feedback
Dominated by

internal delays.




Internal feedback in the cortical perception-action
loop enables fast and accurate behavior

Jing Shuang (Lisa) Li*', Anish A. Sarma™""', Terrence J. Sejnowski““, and John C. Doyle" PNAS 2023
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Internal feedback in the cortical perception-action
loop enables fast and accurate behavior

Jing Shuang (Lisa) Li*', Anish A. Sarma™""', Terrence J. Sejnowski““, and John C. Doyle"
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Needs SLS

Beyond Bayes
and Kalman

Unneeded in most
engineering with fast

electronics

Delays in blue signals?
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Control ‘Controllerl
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Everything:
« Sparse
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Need SLS

Previously intractable.

Sense&Act
- Sparse
- Delayed

preSLS

Can do more
than we realized.
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Need SLS

How does
SLS work?



Layers

Zoom into

a patch

Patches are
design choices



Zoom into
a patch

(Overlapping)
Patches are
design choices

Think global,
act local

Design/implement
in patches with
coordinated
objectives

Scalable and
implementable
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