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Application of memristor-based spiking neural network
in image edge extraction”

Liu Yu-Dong  Wang Lian-Ming!

(School of Physics, Northeast Normal University, Changchun 130024, China)

( Received 5 December 2013; revised manuscript received 16 January 2014 )

Abstract
By simulating biological synapses with memristors according to the function and principle of biological visual system
and by combining the memory characteristic of memristor with high-efficient processing ability in spiking neural network,
a three-layer spiking neural network model for image edge extraction is constructed, in which the image edge information
is represented by the variation of the memristor conductance. The edge extraction result obtained with this approach
has the characteristics of continuity, smoothness, low false leak detection and edge positioning accuracy. Since the
processing mechanism of this neural network conforms to the biological counterpart, it offers a new idea for the bionic

implementation of biological visual system.

Keywords: spiking neural network, memristor, synapse, image edge extraction
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