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Abstract 
This work presents the application of Neocognitron to the human face recognition. 
Using a large-scale human face database (CMU PIE), the optimal thresholds of the 
Neocognitron to human face recognition are verified. During the first experiment, 
increasing the activation thresholds of the Neocognitron, their best values to be used 
in the second experiment, increasing the number of training images per subjects, are 
obtained. As a result it is verified that a number of 25 training images per subjects is 
enough to obtain very high recognition rate (98%) to the frontal pose images from 
the database. 350 validation images, non-overlapping with the training images, were 
used. 

 
 

1. Introduction 
 
Convolutional neural networks, used in the field of speech and image analysis, as 
described in [1], use local weight sharing topology, different from fully connected 
feedforward networks. Their topology is more similar to biological networks. The 
present paper discusses the results obtained by  Neocognitron, the first convolutional 
neural network, in the case of human face recognition, using the CMU PIE 
(Carneggie  Mellon University, Pose, Illumination and Expressions) database [2].  
       Neocognitron, proposed by Fukushima [3] to handwritten character recognition, 
has been modified through the years and its performance has been improved. Its self-
organized learning has obtained a recognition rate of 98.6%, for a blind test sample 
[5], using a large-scale database ETL-1[4]. 

Although Neocognitron has been tested intensively to handwritten character 
recognition,  its performance to human face recognition has not significantly been 
verified, besides NEO [6]. NEO is a Neocognitron-like neural network implemented 
by Neubauer [6] that combines neurons from perceptron with localized network 












