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Analyses and mathematical models of spontaneous eyeblink patterns
for quantitative estimation of human psychological process
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In this study, the author conducted nonlinear analyses and mathematical models for spontaneous
eyeblink patterns for the purpose of quantitative estimation of human psychological process. The
research was mainly composed of three parts as follows. First, Markov properties were applied

to the spontaneous interblink intervals. Subjects with and without mental task exhibited weak and
strong Markov properties respectively. The experimental results suggeted that blinks evoked by
transient cognitive factors occur randomly according to the current states of the subjects. Second,
periodic regularity was investigated with one— dimansional maps, the Poisson regime test, and
temporal fractal analysis. The results suggested that the spontaneous blink patterns have regularity
with various time scales and that temporal fractal dimension changes according to the psychological
attitudes. Third, the author presumed first— passage— time probability densities of the Ornstein—

Uhlenbeck process 28 one~dimensional stochastic models for spontaneous eyeblink.

The curve

fitting technique showed that the threshold of a virtua! blink generator changed according to the

vigilance of subjects.
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