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Abstract: When listening to music, we typically lock onto and move to a beat. There
are many studies on beat perception and generation, yet the neural mechanisms re-
main poorly understood. Beat perception presents a special case of timing processing,
relying on fast perception and learning of repetitive time intervals from 100 to 2000
ms. In this talk I’ll present a simple neural circuit model that can adapt its behaviour
to synchronise to an external rhythm and postulate that this beat generator (BG)
circuit can be used to understand how humans synchronise to periodic stimuli, as
in music. Analysis of the model demonstrates that accurate rhythmic time keeping
can be achieved over a range of frequencies relevant to music, in a manner that
is robust to changes in parameters and to the presence of noise. Additionally, the
model makes generalisable predictions about the existence of asymmetries in the syn-
chronisation process. For example, if the stimulus frequency changes (music speeds
up/slows down), it is easier to resynchronise to the new frequency if it is faster than
the original frequency.
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