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The Semantic Pointer Architecture Uni-
fied Network (Spaun) is a network of
2,500,000 interconnected artificial spik-
ing neurons. This is tiny compared to the
human brain’s 100 billion.

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 according to neuroscientific research. Spaun can be manipu-
lated in order to test hypotheses in neuroscience.
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⇐ Nengo modelling software

⇐ Semantic pointer architecture
List=Pos1~Item1�Pos2~Item2 . . .

⇐ Neural Engineering Framework
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Spaun performs tasks like humans
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A 7 [ 1 ] [ 1 1 ] [ 1 1 1 ] [ 4 ] [ 4 4 ] [ 4 4 4 ] [ 5 ] [ 5 5 ] ? Chance Humans Spaun
Image recognition 10% 98% 94%

Fluid reasoning 13% 89% 88%
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Spaun makes mistakes like humans
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Spaun matches experimental data
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Tasks that Spaun performs
Spaun’s vocabulary includes the numbers 0 to 9, and the characters
A, P, K, [, ], and ?. We ask Spaun to perform a task by showing it a
series of images containing those characters.

Copy drawing: “Copy this 2.”

A 0 [ ] ? ⇒
Image recognition: “Write a 2.”

A 1 [ 2 ] ? ⇒
Gambling: “Try slot machine 0, 1 or 2.”

A 2 ? ⇒ ⇒ 0
A 2 ? ⇒ ⇒ 1
A 2 ? ⇒ ⇒ 1

List memory: “Write the list 0 1 5 8 7 3.”

A 3 [ 0 1 5 8 7 3 ] ?
⇒

Counting: “Starting from 3, count 5.”

A 4 [ 3 ] [ 5 ] ? ⇒
Question answering: “Write the 2nd number in 0 1 5 8 7 3.”

A 5 [ 0 1 5 8 7 3 ] [ P ] [ 2 ] ? ⇒
Rapid variable creation:
“Complete the pattern: 0014→14, 0094→94, 0074...”

A 6 [ 0 0 1 4 ] [ 1 4 ]
[ 0 0 9 4 ] [ 9 4 ]
[ 0 0 7 4 ] ?⇒

Fluid reasoning “Fill in the last cell.”

A 7 [ 1 ] [ 1 1 ] [ 1 1 1 ]
[ 4 ] [ 4 4 ] [ 4 4 4 ]
[ 5 ] [ 5 5 ] ?⇒
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