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Introduction
In higher areas of the visual system, such as V4 or STS, the
neural response to combined stimuli are often very differ-
ent from the combined responses to its separate parts.
This is not only true for the average firing rates, but also
the temporal dynamics of neuronal responses, which can
show strong interactions when multiple stimuli are pre-
sented. For instance, a recent study found that when two
stimuli are presented simultaneously, the neural response
follows the stimulus that has the shortest latency, whilst
the response to the other stimulus is suppressed [1].

We present a model of a recurrent cortical circuit which
utilizes short-term synaptic depression to model this phe-
nomenon. The early response depletes much of the synap-
tic resource, suppressing the response to the later stimuli.
This allows the circuit to preferentially respond to the first
stimulus and suppress the response to the second stimu-
lus, reproducing the experimentally observed dynamics.
At the same time, the model is consistent with earlier
descriptions of interactions in the visual system that only
considered total spike counts, ignoring temporal aspects
of the response. Moreover, the model explains the long
response latencies in higher visual areas to low contrast
stimuli.

We then show how such circuits can reduce overlap in the
neuronal responses to temporally dense sequences of
stimuli. Finally, we demonstrate how this type of circuit
allows the visual system to process temporally separate
signals, an important property given the wide range of
response latencies in higher visual areas. The study under-

lines the role of synaptic dynamics in explaining cortical
responses.
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