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Top-down and bottom-up classification between areas in mouse cerebral cortex to connect machine
learning modules on connectomes
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Whole Brain Architecture Initiative

The Whole Brain Architecture (WBA) is a strong candidate for a computational cognitive architecture of an artificial general
intelligence (AGI) computing platform on the basis of empirical neural circuits (aka connectomes). The WBA requires top-
down and bottom-up relationship between machine learning modules, which is corresponding to brain areas, to exert brain-like
multiple cognitive functions and behaviors in a computational system. In order to implement the brain-like cognitive functions
into artificial machines, we created a part of platform based on connectomic architecture resulting from quantified neural
connectivity analysis of the mouse brain provided by Allen Institute for Brain Science. Neural strengths and hierarchies of
connections between areas in the cerebral cortex were analyzed by linear regression and clustering methods, and the result can
be useful to connect machine learning module to develop AGI more efficiently. We suggest that computational cognitive
architecture defined by connectomic data can enhance collaborative AGI development.
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2.1 Allen Mouse Brain Connectivity Atlas
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i=1 \XeSx

X : Sourceregion

Y : Target region

Wxy : Normalized connection strength

PV : Projection volume

E; : Set of all voxels containing neuron in fected on the i'™ injection
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