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A Fundamental Study on the Incremental Learning
in Multilayered Chaotic Neural Network
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Abstract

Recently, Machine Learning is interested in a broad range of fields. Neural Network is
one of the methods for Machine Learning and a computational model imitating a brain
structure of living things. Chaotic Neural Network used in this study is Neural Network
where a concept of refractoriness and spatiotemporal sum is introduced. Incremental
Learning is one of the learning methods to achieve associative memory using Chaotic
Neural Network. In Incremental Learning, a term related to external input, a term
expressing internal connection to the other neurons, and a term of refractoriness are
important.

In this study, we studied what they give for Incremental Learning in Chaos Neural
Network which has two layers: cortex and hippocampus. As a result, the more the learn-
ing progress, the larger the absolute value of a term related to external input when the
learning of 2-layered Chaotic Neural Network is successed. Therefore, a term expressing
internal connection should be stable lest learning of multilayerd Chaotic Neural Network
is failed. In order to match this condition, the itelation of learning has to be more than
that of beginning change in a term related to external input and a term of refractoriness

responding the external input.
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Figure 2.2 Neuron Model
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Figure 2.5 Recurent type
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Figure 6.1 Two layer model of chaotic 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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Table 6.2 Number of stored patterns
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set 25
set 50
set 75

set 100 —

set1 —
set 25
set 50
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set 100 —

Number of input patterns 30
Number of stored patterns in Hippocampus | 30
Number of stored patterns in Cortex 2
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Table 6.3 Number of error elements when input period is 30

Pattern No. 1 2 3 4 5

Hippocampus [0 0 0 0 O

Cortex 0 0 20 3 0

Table 6.4 Number of error elements when input period is 20

Pattern No. 1 2 3 4 5

Hippocampus | 0 29 25 38 41

Cortex 37 23 31 41 44

Table 6.5 Number of error elements when input period is 10

Pattern No. 1 2 3 4 5

Hippocampus | 37 29 25 35 41

Cortex 37 29 25 35 41
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Figure 6.10 Cortex 1 when input period is 30
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Figure 6.11 Cortex 1 when input period is 20
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