Motion Detection Using Spiking Neural Network Model
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Abstract. Inspired by the behaviour of the human visual system, a spiking neu-
ral network is proposed to detect moving objects in a visual image sequence.
The structure and the properties of the network are detailed in this paper. Simu-
lation results show that the network is able to perform motion detection for dy-
namic visual image sequence. Boundaries of moving objects are extracted from
an active neuron group. Using the boundary, a moving object filter is created to
take the moving objects from the grey image. The moving object images can be
used to recognise moving objects. The moving tracks can be recorded for fur-
ther analysis of behaviours of moving objects. It is promising to apply this ap-
proach to video processing domain and robotic visual systems.
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1 Introduction

A football player can promptly perform a series of actions to capture a football when
he sees the moving football toward him. The information of the moving football con-
veys to the brain through the visual system. The retina contains complex circuits of
neurons that extract salient information from visual inputs. Signals from photorecep-
tors are processed by retinal interneurons, integrated by retinal ganglion cells and sent
to the brain by axons of retinal ganglion cells. Different cells respond to different
visual features, such as light intensity, colour or moving objects [1-5]. Mammalian
retinas contain approximately 55 distinct cell types, each with a different function [1].
A retinal cell type responds to upward motion has been identified in [6]. Results in [7]
demonstrate that information for segmenting scenes by relative motion is represented
as early as visual cortex V1. To detect moving objects, the brain must distinguish
local motion within the scene from the global image. The findings in [8] show how a
population of ganglion cells selective for differential motion can rapidly flag moving
objects, and even segregate multiple moving objects. In [9], it is shown that neurons
compute internal models of the physical laws of motion. These findings are shown
some principles for the brain to detect moving objects in the psychological or
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