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Attractor Model of Working MemoryAttractor Model of Working Memory

Durstewitz, D. Seamans, J. K. Sejnowski, T. J. Neurocomputational Models of 
Working Memory, Nature Neuroscience Supplement, 3, 1184-1191, 2000
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Transfer from Rate to Spiking RNNsTransfer from Rate to Spiking RNNs



Transfer from Rate to Spiking RNNsTransfer from Rate to Spiking RNNs

Kim, R., Li, Y. and Sejnowski, T. J. Simple framework for constructing 
functional spiking recurrent neural networks. PNAS,116: 22811-22820 (2019).



Temporal XORTemporal XOR

Kim, R., Li, Y. and Sejnowski, T. J. Simple framework for constructing functional 
Spiking recurrent neural networks. PNAS,116: 22811-22820 (2019).



Delayed Match-to-Sample TaskDelayed Match-to-Sample Task

Constantinidis, C., Qi, X.-L. & Meyer, T. Single-neuron spike train recordings 
from macaque prefrontal cortex during a visual working memory task 
before and after training. Crcns.org389 (2016).



Delayed Match-to-Sample TaskDelayed Match-to-Sample Task

Kim and Sejnowski, Strong inhibitory signaling underlies stable  temporal dynamics 
and working memory in spiking neural networks.  Nature Neuroscience (in press)
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Comparing PFC Neurons to RNN UnitsComparing PFC Neurons to RNN Units



Comparing PFC and RNN DiscriminabilityComparing PFC and RNN Discriminability



Inhibitory Subgroups Key to Decision?Inhibitory Subgroups Key to Decision?



Disinhibition Model of Working MemoryDisinhibition Model of Working Memory

During Input During Delay



Two-Alternative Forced Choice (AFC) TaskTwo-Alternative Forced Choice (AFC) Task



RNN Cross TrainingRNN Cross Training



PFC Timescales for a Passive Task PFC Timescales for a Passive Task 



Fano Factor Increases with Strength of InhibitionFano Factor Increases with Strength of Inhibition



Variability Is Driven by InhibitionVariability Is Driven by Inhibition



Trial-to-Trial Variability and AutocorrelationTrial-to-Trial Variability and Autocorrelation



Fano Factor Increases with TimescaleFano Factor Increases with Timescale



PV and SST Interneurons in Hierarchical GradientsPV and SST Interneurons in Hierarchical Gradients

Cortical Hierarchy

Kim et al., Cell 2017



Wright Brothers at Kitty HawkWright Brothers at Kitty Hawk

The Wright Brothers – David McCullough – 2016 
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