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Extraction of Biological Information by Smoothing of Time Series
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We often have problems how to extract the biological information from its system. The
biological information is disturbed by the internal or external noises in the system. In this
paper, a new method is developed to extract the biological information. First, we develope a
bilateral exponential smoothing method as the preprocessing of the instantaneous rate of the
neural time series. Next, we develope an extraction method which computes the position and the
velocity contributed components in the neural cell response. Then we apply these methods to the
analysis of the Purkinje cell in the cerebellum.
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Fig. 1 Gain and phase characteristics of an expone-
ntial smoothing function; (a) gain and (b} phase
characteristis.
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Fig. 2 Schematic diagram of a bilateral smooting
function.
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Fig. 3 Gain characteristics of a bilateral smoothing
function.
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Fig. 5 Autocorrelation of the instaneous rate of the
impulse sequence.
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the neural impulse sequence.

Fig. 7 Smoothing of the instantaneous rate of the
neural impulse sequence.
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Fig. 8 Position and velocity components contained in
the neural impulse sequence.
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