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Introduction

This paper presents a bibliography of instantaneously trained neural networks
(ITNN). The principal ITNN is the corner classification neural network (CCNN) that
includes its variant FC neural network (FCNN). These networks are an attempt to model
biological memory.

The corner classification (CC) network is based on the idea of phonological loop
and the visio-spatial sketchpad. It was proposed by Kak in 1992 in three variations. These
and its more advanced variants are also known as the class of Kak neural networks.

The concept of radius of generalization was introduced in CC3 and thus this
neural network overcame the generalization problem that plagued the earlier CC2
network. The Hamming distance was used for classification between binary vectors, i.e.
any test vector whose Hamming distance from a training vector is smaller than the radius
of generalization of the network is classified in the same output class as that training
vector. A unique neuron is associated with each training sample and each node in the
network acts as a filter for the training sample. The filter is realized by making it act as a
hyper plane to separate the corner of the n-dimensional cube represented by the training
vector and hence the name corner-classification (CC) technique.

There are four versions of the CC technique, represented by CC1 through CCA4.
The CC4 is shown to be better than the other networks in the CC category. The number
of input and output neurons is equal to the length of input and output patterns or vectors.
The number of hidden neurons is equal to number of training samples the network
requires. The last node of the input layer is set to one to act as a bias to the hidden layer.
The binary step function is used as activation function for both the hidden and output
neurons. The output of the function is 1 if summation is positive and zero otherwise.

Human decision making has the element of uncertainty in it, for example when we
interpret temperature we can only express the degree of hotness or coldness, this is not
like a truth statement which might be true or false. One might say it is hot, another might
say its or very hot etc. The principle of fuzzy classification networks depend on the
concept of “nearest neighbor”, it consists of three layers-an input layer, a hidden layer
and an output layer. The FC acronym has been seen either to stand for fuzzy
classification or fast classification.



Implementation of an algorithm speaks of its success in the commercial arena. The CC4
algorithm was implemented using reconfigurable computing and to design an optical
neural network .The FC network was implemented on FPGA'’s.

Zhu and Sutton implemented Kak’s FC network on FPGA’s. The Celoxica
RC2000 board with Xilinx XC2V6000 Virtex-11 chip was used and JHDL hardware
description language was used for design and simulation for hardware implementation.
The hidden neuron circuit was based on Euclidian distance in Kak’s FC network but such
a implementation in a FPGA would require a computational complexity of O(mn)
“square operations” where m is the number of neurons and n is the number of elements
in the weight vector.

Zhu and Milne showed that Kak’s CC4 is hardware implementable in
reconfigurable computing using fine grained parallelism. Shortt, Keating, Moulinier,
Pannell show that the Kak neural network is suitable for optical implementation using a
bipolar matrix vector multiplier, suitable modifications to the structure and training
algorithm were required to build an optical neural network implementing N-parity.
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