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Evolutionary Learning of Binary Neural Networks and Its Application

Abstract

This paper studies learning of the binary neural networks (BNN) and its relation the logi-
cal synthesis. The network has the sigum activation and can approximate a desired Boolean
function if parameters are selected suitably. In a parameter subspace the network is equiv-
alent to the digoint canonical form of the Boolean functions. Outside of the subspace, the
network can have ssmpler structure than the canonical form where the simplicity is measured
by the number of hidden neurons. In order to realize effective parameter setting, we present a
learning algorithm based on the genetic algorithm. Performing basic numerical experiments,
the algorithm efficiency is confirmed.

Also, this paper studies the dynamic binary neural networks (DBNN) and its learning of
periodic binary sequence. The DBNN is constructed by applying the delayed feedback to a
three-layer network. As an application of object, we study representative power electronics
circuits. We propose the learning of teacher signal corresponding to switching signals of
the inverter and matrix converter. We give a systematic analysis tool. The Gray-code-based
return map that is useful to grasp basic characteristics of the DBNN such as the number of
periodic orbits and their domain of attraction. We have confirmed storage of the teacher

signal and automatic stabilization of the periodic orbits.
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