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Abstract

In this study, multi-layered chaotic neural network, for incremental learning, is in-
spected from the results and the value of the internal neurons in in learning time. The
network is composed of three layers of input layer, first layer, and second layer.

First, we changed the number of repetitions the network learns a pattern. Varying the
parameter of times for which one pattern was input changed the learning results and the
values inside the neurons. By learning one pattern many times, it was found that even
a network that is difficult to learn can learn the pattern. Further it was found feedback
from layer 2 to layer 1 was disrupting of layer 1 the learning.

Next, we changed the connection weights of the networks and the refractoriness of the
neurons. The parameter was changed to cause learning when the first layer output and
the second layer output are happened at the same time. Inspecting the state of learning
at this time show that. Changing the refractoriness makes the network easier to learn
new patterns, but the more frequent the learning, the more inside neurons the values will
change, making the learning impossible. In this experiment, one of the two layers in the
network could not memorize a pattern, but the other memorized all 2 patterns.

It was found that refractoriness had a great effect on network learning. By chang-
ing this refractoriness, the change in learning was investigated. The characteristics of
refractoriness were discussed from the results. It was found that as the refractoriness
increases, the signals handled in learning in the neuron also increase. However, when the
refractoriness is further increased beyond a certain level, the signals decreases.

The behavior during incremental learning in a multilayered chaotic neural network was
studied.
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Figure 2.1: Neuron
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Figure 2.3: Feed forward type

Figure 2.4: Recurrent type
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Figure 5.4: Variation of 7 in layer 1 with [,,.
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Figure 5.10: Comparison of £ in layer 1 and 2 (I, = 200).
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Figure 5.13: Variation of ¢ in layer 1 with a=0.001~0.1.
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Figure 5.20: Variation of n in layer 1 with a=0.1~0.3.
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Figure 5.22: Variation of ¢ in layer 2 with =0.1~0.3.
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