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Chapter 9: Modular networks, motor control, and reinforcement
learning
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The ‘what-and-where’ task

A. Model retina with sample image
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B. Without bias towards short connections
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Coupled attractor networks

A. Coupled attractor networks

Node group 1 Node group 2
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B. The left—right universe with letters
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Limit on modularity

A. Load capacity B. Bounds on intermodular strength
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Sequence learning

A. Modular attractor model B. Time evolution of overlaps
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Working memory
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Limit on working memory

A. One object B. Two objects C. Four objects
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Motor learning and control
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Forward model controller
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Inverse model controller
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Cerebellum

Stellate cell

Parallel fibre

—> ) =

-

»

14
Basketcell |
-

Ll g
N = N[V[V[YWV[Y V]

Molecular
layer
Purkinje {
layer

Granular
layer

Golgi cell

Intracerebellar
and vestibular
nuclei Y

Inferior olive Out

L
4 )
<>— Mossy fibre
| Excitatory synapse
=4 Inhibitory synapse
4 Spinal cord
O External cuneate nucleus
Reticular nuclei
Pontine nuclei




Reinforcement learning
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Basal Ganglia

A.Outline of basic BG anatomy
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temporal difference learning

A. Linear predictor node B. Temporal delta rule C. Temporal difference rule
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Actor-critique and Q-learning

B. Actor-critic model of BG D.Q-learning model of BG
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Actor-critique controller
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