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Abstract: In this paper we present a microelectronic implementation of a 
neural network of coupled oscillators that can segment black and white images. 
As an alternative to structures used in computer simulations where 
mathematical simplicity is more important, we used simple current 
mode astable multivibrators that can be easily implemented on silicon. 
Experimental results demonstrate the feasibility of this approach. 

 

 
Introduction 
 
It is well known that the visual system of higher animals and humans captures light 
from its surroundings through sensory cells of the retina. So, the representation of the 
outer world is made of discrete pixels at this level, one pixel for each sensory cell. 
However, Gestalt psychology demonstrates that humans perceive objects instead of 
discrete pixels. This means that some sort of processing should be done to transform 
these pixels into coherent objects, a process known as segmentation. 
Some basic processing of the visual system is carried out in the retina [1] as detection 
of movement, filtering, etc. and then, information is led to the first layers of visual 
cortex where higher levels of perception, as scene segmentation, are placed. 
It is obvious that some sort of segmentation must be done before perception of objects 
because there is too much redundant information in a raw matrix of pixels. However, 
to successfully segment an image, some knowledge of what is seen is also needed, so 
memory and attention are compulsive before segmentation. This suggests that there 
exists some kind of feedback between attention, memory and segmentation layers. 
This assumption is important when implementing a segmentation system because a 
successful process of perception as found in animals must be considered as a whole 
and not made of small pieces of different sub processes. 
Experimental findings [2] [3] suggest that neural oscillations and phase locking of 
different populations of neurons of visual cortex are related to the perception of objects. 
Some models have been developed to mimic that behaviour [4] [5] [6] [7] and some 
of them proved able to successfully segment real images. Among them, the LEGION 
algorithm is of high interest because of its good behaviour. However, implementing 
such an algorithm has the important drawback of the high computation load when 
compared to other standard segmentation algorithms [8]. The reason for such a big 
load is that a number of differential equations must be solved for every pixel, leading 
to a great number of mathematical operations for a simple image. This important 
drawback has led researchers to develop adaptations of this algorithm to speed it up 
[9]. However, this method is still computationally expensive. 
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