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Abstract: Continuous Attractor Networks (CAN) are among the few neurodynamic models
validated by neuroscience, making their methodological innovation and engineering application a
significant research direction in brain-inspired computing. However, conventional CAN relies on
differential equation modeling, where the iterative neurodynamics update and decoding processes
suffer from low efficiency, constraining their practical utility in engineering applications. To
address this, this paper proposes a representation learning method based on Artificial Neural
Networks (ANN) to replicate CAN’s neurodynamics. To validate its effectiveness, this paper
designed two application cases, reconstructing two common types of spatial cell encoding
functions by fitting the neurodynamics of CANs. Experimental results demonstrate that this work

not only accurately reproduces the neurodynamics of CAN-modeled spatial cells, but also
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achieves substantially higher operational efficiency. In terms of total runtime for modeling both
spatial cell types, the reconstructed algorithm achieves approximately 94.5% efficiency
improvement on general-purpose devices and 69.2% on edge devices compared to the native
model.
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Fig. 1 Schematic of the proposed CAN2ANN method in this paper
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Fig. 2 Design of the CAN2ANN framework.
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Fig. 3 Comparison between inputs and decoded values from two models
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