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A Consideration of STDP Learning of Excitatory and Inhibitory Synapse
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Abstract STDP learning is a learning method of spiking neuron model that is based on physiological

experiment results. Because of STDP learning is unsupervised learning method, it is thought that

control of STDP learning is difficult. In this pater, to research tendency of STDP learning, I considered

about STDP learning of excitatory and inhibitory synapse using leaky integrated and fire neuron model.

In the simulation, for the sake of simplicity, I used a neuron model that has 8 excitatory inputs and 8

inhibitoy inputs. And simple input patterns were used. In the simulation of inhibitory synapse STDP

learning, three type STDP time window function were used and considered. In the simulation of

excitatory synapse STDP learning, I used inhibitory synapses that have distribution and high frequency

inputs than excitatory inputs.
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Table 1 Parameter setting of simulation

LIF neuron model

Resting potential Vst -60[mV]
Time constant T 20[ms]
Reversal Potential VE 0 [V]
Reversal Potential V'’ -80[mV]
Leak conductance g'¢%* 10[nS]
Threshold 6 -50[mV]
Bias current I, 0 [A]
Excitatory conductance gf 14[nS]
Inhibitory conductance g’ 8.75[nS]
Time constant Ty 5[ms]
Time constant t; 10[ms]
STDP learning of inhibitory synapse
Time constant 7;; 20[ms]
Learning parameter o 0.2
Learning ratio 1 0.0001
STDP learning of excitatory synapse
Time constant 7z, 10[ms]
Time constant 7y, 15[ms]
Parameter Ag, 0.001
Parameter Ag, 0.0007
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