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Brainscale.s Biology and Model of Basal
ganglia

* Abstract model
e Locationst he st canptn e e @ ACTOF-Critic type
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| learning rule
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1 Dopamine

Unary representation 2
Distributed

SNr/GPi high tonie¢ imhibits motor centers
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Scale S Simple S-R learning

Example
e 10 states
e 5 actions

e 25&5, ...

Speed of Learning of the Different
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Selection Mechanisms
reward schedule = 100%
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Go weights dynamics from state 1
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moving success average (blue) and RPE (red)

wlj value

0.5

0.0

50 100 150
trials

NoGo weights dynamics from state 1

200

50 100 150
trials

200



BralnSc.

- A Sl ALk, AL

dle
Scal aS Reversal learning
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Dynamics of the
Reward Prediction
Error (red) and the

Success ratio (blue).

Dynamics of
weights in the Go
and NoGo
projection.
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Performance , RPE
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NoGo weights dynamics from state 1
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Scale S Stochastic reward

Reversal Learning performances of different selection mechanisms
depending on the reward schedule

10 blocks per reward schedule
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* Performance of different action selection mechanismsin a
stochastic reward task (Reward probability on abscissa). Random
choice gives a success ratio of 0.2. The standard one (“Actor”)
performs best. Disabling/Lesioning the Go or NoGo patways have
different effects.
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Brainscale S  Action selection dynamic in a choice

Scale S

Upper: Results from
experimental study on
a monkey (Samejima
et al., 2005)

Lower: Results from
model. Average of 50
simulations, error bars
represent standard
deviation.

task with changing reward schedules
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Brainscais 8
Scale S Plans for Year 2

e Spiking model
* AdEXp
« STDP/BCPNN
 Modular cortex - hypercolumns

e Distributed representation



