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Abstract

The place cells in the hippocampus constitute a vital component of the brain’s internal spatial po-
sitioning system, engaging in the construction of cognitive maps of the external environment for
animals. This study introduces a place cell neural network model based on the Reduced Traub-Miles
(RTM) model, employing a neural energy coding approach. It quantitatively describes the attenua-
tion pattern of place cell cluster firing power, constructing an energy field model. The model uti-
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lizes energy field gradients to resolve positioning and navigation tasks. The result shows that the
model can effectively construct and update the cognitive map to realize the way finding task. It ve-
rifies the importance of place cells and synapses in spatial memory, proves that energy coding is
effective for the study of cognitive activities, and provides a theoretical basis for understanding
the neurodynamic mechanism of spatial memory.
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Figure 1. Path planning and navigation diagram
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Figure 2. Rat’s trajectory of movement
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Figure 3. Statistics of path-finding steps
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Figure 4. Energy fields and navigation vector fields: (a)~(b) Energy field and navigation vector distribution in the
22th step of the 6th round; (c)~(d) Energy field and navigation vector distribution in the 22th step of the 9th round
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