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Abstract

This paper presents dynamic binary neural networks (DBNN) of N-bit binary se-
quences. The DBNN is based on the binary neural network (BNN).

The BNN is a three-layer feed-forward artificial neural network based on the multi-
layer perceptron. The BNN transforms N-dimensional binary input to M-dimensional
binary output. The parameters are simplified the weighting in the hidden neuron is
ternary and the threshold in the hidden neuron is integer. Performing basic numerical
experiment, the algorithm effciency is confirmed.

The DBNN is constructed by the delayed feedback of the N-bit output to the N-bit
input. The DBNN has signum activation function and the weighting parameter in the
hidden neuron is ternary. In order to approximate an objective teacher signal of binary
sequence, we present a novel learning algorithm based on the genetic algorithm (GA).
Using an efficient initial chromosome and hidden neuron sharing, we can reduce the
number of hidden neurons and computation cost.

The DBNN can generate various periodic patterns. We introduce a systematic anal-
ysis tool: the Gray-code-based return map (Gmap). Performing basic numerical ex-
periment, the algorithm efficiency and automatic stabilization are confirmed. We have
also considered application of the GA-based learning and Gmap-based analysis to basic

voice data.
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