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Presentation:

In the standard “model-free” reinforcement learning, an agent learns an action policy simply
through the experiences of state-action-reward sequences. In the “model-based” framework, an
agent first learns an internal model of state transition, state-action-next state, and uses that for
planning of action sequences to reach a goal, or for estimation of the present state from the past
state and action in the face of sensory uncertainty. A large body of study suggests that the basal
ganglia play an essential role in model-free reinforcement learning. The neural mechanism of
model-based reinforcement learning through mental simulation of imaginary states is less clear
and an important topic of research. We present our functional brain imaging study to delineate
the whole brain circuit linking the cerebellum, the basal ganglia and the cerebral cortex for
mental simulation. We will further report our ongoing study of imaging the local circuit
dynamics for mental simulation.
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