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Nonlinear Dynamics in Biological Oscillation Systems
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Abstract
Nonlinear dynamics in biological oscillation has been reviewed to explore the sig—
nificance of oscillation in biological systems. For the study of biochemical oscilla-
tion, we employed the Lotka-Volterra model as well as the Brusselator model which
describe the consumption and the self-catalyzed reaction, respectivery. The latter model
suggest 1/f noise which signifies the biological rhythm. As for neural exitation, we
anayized the acting potential by numerical calculation of the Hodgkin-Huxley equation.
We found that the neural membrane promotes a selfexitation at the certain ionic diffr~
ence between in-and-out of the neural membranes and a chaotic behavior upon application
of sinusoidal stimuli. Further attempts have been made on the alalysis of a neural network

model including chaos for the development of artificial intelligence.
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Development of Signal Processing System for Spectroscopic Measurements
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Abstract

A signal processing system has been developed for the physics experiment. The
system consists of transformation method and linear prediction method. The former one
are carried out by fast Fourier transform (FFT) and maximam entropy methed (MEM ),
and the latter one are by the Levinson method as well as the Burg method. These meth-
ods’ allow both noise processing and signal recovery. MEM is superior to FFT for
resolution of signal . However, depending upon a distribution of data, FFTis mutch bet-
ter than MEM for its linearity. The Burg method gives better prediction than that of

the Levinson method. The transformation method

possess progressive nature by which

experimental data can be processed. On the other hand, linear prediction method provides

regressive nature by which data are constructed through continuous prediction. The

present system enables a higher degree of signal processing by combining transforma -

tion and linear prediction methods.
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