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Periodic &-Pseudo-Orbit and Metastable State
on Chaos Neural Network (CNN)

Hitoaki YOSHIDA™ and Takeshi MURAKAMI™

Using a real computer with limited precision, evaluation of the period of the generated chaos orbit is an important key point on
the cipher system which needs unpredictability. A period of CNN outputs has been reduced with truncation, and thereby a period
of a periodic &pseudo-orbit and sojourn time of a transitional &-pseudo-orbit have been experimentally obtained. It is
interesting to note that 5-pseudo-orbit has stayed a metastable state for a long time from a cryptographic standpoint.
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Figure 1  Neuron Model.
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Figure 2 Structure of Chaos Neural Network (CNN) in this
work.
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Figure 3 Time Course of 5-Pseudo-Orbit of CNN.
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Figure 4 Frequency Distribution of the Distance d between
Omega Limit Set o (x,) and &Pseudo-Orhit.
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Figure 5 Frequency Distribution of the Points within Omega
Limit Set w (X,) that Are Used for Measuring the Distance,
d(@ (Xo), X(1)).
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Table 1 Experimental Parameters, Period of Periodic
&-Pseudo-Orbit p and Sojourn Time g, in Transitional Set Q, .
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Table 2 Experimental Parameters, Period of Periodic
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&-Pseudo-Orbit p and Mode of the Distance dmoge-
No. A B Xo p S BEAE Amode
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Figure 6 Frequency Distribution of the Distance d between
Omega Limit Set @ (Xo) and &-Pseudo-Orbit using Parameter
No.1-No.4 (Tablel).
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