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Abstract  

This work considers the development of the concept of multi-valued neural elements. First of 
all, a significantly enhanced learning algorithm is proposed, which allows to accelerate the learning 
process by 20-30 times and to achieve training convergence even for the functions for which the 
successful learning used to be considered impossible. We consider the networks of multi-valued 
neural elements, focused primarily on solving the issues of processing (cell networks) and recogni-
tion (networks with random connections) of images. We show the ways to solve the tasks of detect-
ing edges, analyzing textures, and developing associative memory of half-tone images using the 
above networks. 
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