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An energy-based synaptic plasticity model

ZHOU Yiwei, CHEN Huanwen
(School of Automation, Central South University, Changsha 410083, China)

Abstract ; Research shows that energy may be the unifying principle governing neuronal activity. Maximizing the
ratio of coding ability to energy cost is considered to be one of the key principles for synaptic connections to change
under selective pressure, which means that the change in synaptic energy is related to synaptic plasticity. To this
end, an energy-based model of synaptic plasticity was established. When the instantaneous power of the
postsynaptic membrane was higher than the power threshold, the synaptic weight increased, and otherwise the
synaptic weight decreased. This model can reproduce the two main synaptic plasticity experimental results of pulse
frequency-dependent plasticity and pulse time-dependent plasticity, and it has superiority compared with other
recognized synaptic plasticity models. It indicates that energy is a key factor affecting synaptic plasticity, and
provides a new idea for further understanding the selectivity of synaptic connections and neural network dynamics.
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