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ABSTRACT

In this paper, three neural network architectures are proposed for the implementation of the rank-order filter.
Firstly, we propose a two-input neural sorter and then construct a N-input neural sorter with required number of
modules of the two-input neural sorters. It is a recurrent neural network which completes sorting of input signals
after a fixed number of iterations. An input signal at any rank can be chosen directly after sorting an array of
jnput signals. Secondly, we propose a feed-forward neural network architecture which determines the position of
an input signal with a given rank. The backpropagation learning rule is used to train the network with the
training patterns generated from an operation which compares each pair of input signals for all possible cases of
input signals. A magnitude-invariant feature is designed to obtain binary information of the relative magnitude of
input signals in a given order. With this neural network, a rank-order filter can be implemented in a parallel
structure and it prforms the sorting process very fast without having any iterative operation. Thirdly, the
rank-order filter with a rank input is implemented using a feed-forward neural network. The desired rank is
controlled by the given bias, Three proposed structure are compared and analyzed. The recurrent N-input neural
sorter has a simple structure and is flexible to construct due to the inherent modularity. However it requires a
number of iterations to get the final outputs. The feedforward backpropagation network can greatly reduce the
time delay but it needs more hardware than the recurrent sorter.
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