Spaun: A biologically realistic large-scale functional brain model
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The Semantic Pointer Architecture Unified
Network (Spaun) is a network of 2.5 million
interconnected artificial spiking neurons.

Spaun is composed of groups of neurons that perform functions nec-
essary to complete cognitive tasks. It flexibly coordinates those
groups depending on the cognitive task being performed.
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These functionally related groups of neurons are mapped onto brain
areas consistent with our current understanding of functional neu-
roanatomy. Spaun can be manipulated in order to test hypotheses
in neuroscience.

Spaun performs tasks like humans

stimulus A7[1][11][111][4][44][444][5][55]'?

GPi
PFC -
DLFPC1 | i s —1 ]
]
} 1
ONE@PI@ONE@PZEB FOUR®P1€BFOUR®P2@
DLFPC1 ONE® P3 FOUR®P3 P‘" ‘ |
ONE®P1 FOUR®P1 FIVE®P1
B B Bk _ _ | | | |

DLPFC2

FOUR® P16FOUR& P2

m EleiPléBFIVE@PZ

Chance Humans Spaun

Image recognition
Fluid reasoning

Counting

10%
13%

Accuracy
o o

98%
89%

94%
88%

Question answering ‘

! l§\><:§7<

Chris Eliasmith (Centre for Theoretical Neuroscience, University of Waterloo)
Trevor Bekolay, Xuan Choo, Terrence C. Stewart, Travis DeWolf, Yichuan Tang, Daniel Rasmussen, Jan Gosmann

CIN ©

Waterloo

NRGQ— e —

omputatlonal neuroscience
research group

compneuro.uwaterloo.ca

Spaun can perform 8 cognitive tasks using only visual information

and without external intervention.
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Spaun makes mistakes like humans
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Spaun matches experimental data
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