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Abstract

Neural Network is one of the methods for machine learning and a computational model
that imitates a brain structure of living things. Chaotic Neural Network used in this
study is Neural Network which introduces a concept of refractoriness and spatiotemporal
sum. Incremental Learning is one of learning methods related to associative memory
using Chaotic Neural Network. In Incremental Learning, terms related to external input,
internal connection of neurons, and refractoriness are important.

In this study, we studied variation of connection weights change amount and Refrac-
toriness coefficient in incremental learning. As a result, I found that value of connection
of neurons is changed by variation of connection weight change amount of Hippocam-
pus and Cortex, also found that terms except for a term related to external input move

differently by changing refractoriness coefficient.
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Figure 2.1 Neuron.

Figure 2.2 Neuron model.
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Figure 2.3 Sigmoid function.
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Figure 2.4 Feed forward type.
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Figure 2.5 Recurent type.
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Figure 6.1 Layer model of chaos neural network.

Table 6.1 Parameters

Gradient const. of sigmoid function e 0.015
Attenuate const. of mutual connection k,, 0.1
Attenuate const. of refractoriness k, 0.95
Attenuate const. of input k, 0.95
Refractoriness coefficient « 0.5
Variation of connection weight in Cortex 0.000001

Variation of connection weight in Hippocampus | 0.00005

Connection weight of Input-Cortex 0.0006
Connection weight of Hippocampus-Cortex 0.6
Connection weight of Input-Hippocampus 0.6
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Figure 6.2 n of Hippocampus.
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dw, 0.00005
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dw, 0.005
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Figure 6.5 ( of Cortex.
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Figure 6.6 ( of high variation of connection weight change amount in Hippocampus.
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Figure 6.7 Expansion of Figure 6.6
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Figure 6.8 ( of high Variation of connection weight in Cortex.
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Figure 6.9 Expansion of Figure 6.6
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Figure 6.10 ¢ by changing refractoriness coefficient change in Hippocampus.
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Figure 6.11 7 by changing refractoriness coefficient change in Hippocampus.
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Figure 6.12 ( by changing refractoriness coefficient change in Hippocampus.
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Figure 6.13 ¢ by changing refractoriness coefficient change in Cortex.
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Figure 6.14 7 by changing refractoriness coefficient change in Cortex.
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Figure 6.15 ( by changing refractoriness coefficient change in Cortex.
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