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Platforms for real-time simulations of complete cerebellar (Cb) models using conductance-based
integrate-and-fire (IF) neurons are presented. One is a table-based event-triggered simulator, which
makes use of predictive threshold computation to achieve RT simulation of an adaptive Cb model
composed of thousands of neurons learning the smooth tracking of target trajectories. Another is a Cb
model running on a neural network simulator communicating spike events to an FPGA-chip hardware,
which simulates a large number of granule cells. This system was tested on learning to play games of
pong (solo ping-pong), by moving a racket attached to a simulated six-muscle human arm model.
Parts of the models result from simplifing detailed NEURON models based on physiological data to
retain the essential properties of information transmission and representation of the recorded neurons. 
Simulations details are provided regarding the simulators and the systems being simulated. Particular
attention is given to the spike-timing dependent learning mechanisms at the parallel fibers to Purkinje
cells synapses and to a probabilistic encoding of the error by the inferior olive (I0). The effects of
plasticity rules at the granular layer are also investigated. Generally, the results demonstrate the
ability of the models to learn accurately even though IO firing is very low, and to learn multiple tasks
with little destructive interference. Real-time simulations are expected to be available as a
demonstration of a cerebellum learning target trajectories.
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