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Part 1:
Why | Trained an NCA to
Produce Mouse Brain
Connectivity




Connectomic:
Secondary Motor Area

Transcriptomic:
Gene Hhipl1 expression

Image credit: Allen Institute for Brain Science.
http://help.brain-map.org/display/mouseconnectivity/API



Can We Derive Where Connectivity Comes From?
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Can We Derive Where Connectivity Comes From
— by Looking at the Connectivity Data Only?
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Explaining the Connectivity Data
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Explaining the Connectivity Data
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Explaining the Connectivity Data
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Explaining the Connectivity Data

~

: o
i Model Wiring Rule: Dot Product ] (Connectivity

S ' Features HxDXxWxHXxD)
NCA : g
j. —>C D (=100} (WxHxDxC) Learned Parameters .
t ' 7 3

A

E . 2| 4 3 E
b \ \ Perception State Update 5
i | Input [ Convolution (fixed filters) (W x Hx D x 5C) (Wxonfc) :
i | WxHxDxCQ) B EE—— :
i N i ;
i g _ :
L J J ) -



What Can NCA Tell Us About Biological Self-Organization?
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What Can NCA Tell Us About Biological Self-Organization?
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Surprising Finding: Simplicity is Key
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Surprising Finding: Simplicity is Key
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Part 2:
Challenge for EvoSelf
Research:

Reproduce Connectome
Using Developmental and
Ecological Priors



Nobody Knows What Brains Do or How to Make Them
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Connectome as a Beacon for Brain-like Intelligence




Proposal:
Connectome-Generating,
Al-Generating Algorithms
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Proposal:
Connectome-Generating,
Al-Generating Algorithms

“What is the ... fitness function for the
environment generator?

This is one of the key questions for
Al-GA research.”
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Proposal:
Connectome-Generating,
Al-Generating Algorithms

“What is the ... fitness function for the
environment generator?

This is one of the key questions for
Al-GA research.”

— Clune (2020)
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Path to brain-like intelligence = Development + Ecology

e Ecology: plausible environments
e Development: brain-like architectures
e Model the connectome



Conclusion
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