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Time Property and Its Research Progress on Biomedical Signal Time Series

Ning Xinbao
(Institute for Biomedical Electronic Engineering, School of Electronic Science and Engineering,

Nanjing University, Nanjing, 210093, China)

Abstract: As the cosmic expansion and natural evolution over time, the biomedical signal that
represents vital signs also has a strong timeliness, while it is changing itself over time. There-
fore, time series with implied time concept are usually used to describe and analyze them. Va-
rious physiological time series signals are obtained with sensors and electronic measuring in-
struments for a long time. Then the physiological systems are considered as stationary linear
systems and they are analyzed and processed by traditional methods, such as the time domain
analysis, the frequency domain analysis, the time-frequency transform analysis and the statisti-
cal analysis. Human beings or advanced animals are the most complex physiological systems in
nature. It has been proved for more than half a century that scientists cannot reveal the motion
law of the material world only by linear approximation and the corresponding analysis method
as a result of their nonlinear nature. Nonlinear methods should be applied to explore the non-
linear phenomenon during the vital movement. When applying nonlinear dynamic methods into
biomedical signals, their time complexity parameters can be studied equally, i. e. entropy. As
the entropy increases, all living systems are in dissipation. The issue under study is the irre-

versible dynamic time evolution in nonlinear dissipation systems that is far from equilibrium.
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Obviously, in the well-known bioclock period, the physiological statuses in an organism vary in
every moment and every period, thus resulting in the fact that complexity parameters which re-
present vital signs and are characterized by nonlinear dynamic analysis are different from each
other. In addition to chaos, power law, multifractals and entropy analysis as the nonlinear
analysis methods in biomedical time series signals, newly-proposed time irreversibility has been
adopted to further reveal the nonlinear dynamic nature in vital movements. Apparently, disor-
dered and irreversible processes exist in natural changes, biological evolution and social devel-
opment, whose irreversibility research causes great changes in the concepts of space, time and
dynamics. In conclusion, the time irreversibility method on time series provides us a new idea
for analyzing nonlinear dynamic systems.
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