Project 22: Movement control and tonic dopamine

1) Implement the striatal policy gradient model described in Chapter 11 (Section
2.1) of Computational Foundations of Cognitive Neuroscience. Simulate the effects of
Huntington’s and Parkinson’s disease on movement speed by selectively degrading
the direct or indirect pathways. For the purposes of this simulation, you can
operationalize movement speed as the number of time steps between the onset of a
go cue and the onset of movement initiation. Compare this with experimental data
from Kravitz et al. (2010).

2) What does the model imply about the malleability of bradykinesia in Parkinson’s?
Show the time course of movement speed with training under different levels of
tonic dopamine, and compare with data reported in Platz et al. (1998). Can this
model explain why the benefits of physical therapy for Parkinson’s depends on the
availability of sensory cues (Marchese et al., 2000)?
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