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Fig.1 a) An illustration of input to our model;
b) Firing pattern of a model neuron under the input shown in (a).

X axis is where the pulse fired, Y axis is at which phase the pulse fired
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THE TAPHASE PRECESSION ENHANCING MEMORY OF
PLACE SEQUENCE IN SINGLE TRIAL LEARNING *

Shen Enhua Wang Rubin Zhang Zhikang
(Institute for Brain Information Processing and CognitiveNeurodynamics , College of Information Science and Engineering ,

East China University of Science and Technology, 130 Meilong Rd. ,Shanghai 200237 ,China)

Abstract Theta phase precession is an interesting phenomenon in hippocampus and may enhance learning and
memory. Based on Harris KD et al. and Magee JC%s electrophysiology experiments, a biology plausible spiking
neuron model for theta phase precession was proposed. The model is simple for constructing large scale network
and realistic to match the biology context. The numerical results show that the model can capture the main attrib-
utes of experimental result. An STDP network constructed with our model neurons can memorize place sequence
after single trial learning with high accuracy. While a network model without theta phase precession cannot mem-

orize even a bit of place sequence after single trial learning.

Keywords theta phase precession, spiking neuron model, spike time dependent plasticity (STDP)

sequence memory
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