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This paper reports on an input pattern displacement insensitive neural network model and its optical 
implementation. An improved error-back-propagation (EBP) training method is proposed and simulated 
for the training of the model. 
The proposed model is a simplified Neocognitron by combining the S and C layers (Fig. 1) to one layer 
and used for pattern recognition. The features of the structure of this model are that the fanout of each 
neuron is relatively small, and the connections between the planes are space invariant. Therefore, it can 
be realized optically. We have introduced an annealing process to improve the speed of the EBP training 
method and avoid local minimums. If the input of the j-th neuron is netj and the bias is bj, the output oj 
of that neuron can be expressed by the following equation: oj=1/(1+exp(- (netj+bj))). In the training 
process, small  is used in the early stage of training so that the states of all neurons are in the linear 
region of the above function as much as possible, and then  is gradually increased to improve the 
classification ability of the network. In the simulation, we trained the model to recognize English 
characters. The results of the test and the optical architecture of the neural network will be reported at 
the conference. 


