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Identifying plasticity in cortical neural ensembles is
important in studying systems neuroscience to permit
tracking the dynamics of biological cortical networks dur-
ing learning and behavior. Recently, we proposed an algo-
rithm to identify clusters of neurons that exhibit
functional interdependency in local and global contexts
across multiple time scales. In this paper, we examine the
applicability of the algorithm to identify and track func-
tional plasticity in a probabilistic point process model of
integrate and fire neural network with time varying synap-
tic coupling. Three types of coupling between the neurons
are considered: auto-inhibition, cross-inhibition, and
excitation. A stimulus-dependent synaptic plasticity is
induced randomly to mimic artificial sensory inputs. The
results demonstrate that when the stimulus input dura-
tion increases such that new synaptic coupling occurs
between otherwise uncoupled neurons, the algorithm cor-
rectly identifies the change in the circuit topology indi-
cated by the number of clusters of functionally
interdependent neurons and their labels. We report the
clustering performance of the approach applied to simu-
lated data with spontaneous activity as well as a stimulus
driven activity across multiple trials.
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