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In modern critical care units, multi-modality monitorings are usually mandatory in
the aid of clinical judgment. Bio-signals directly retrieved from patients, such as
electrocardiography, arterial blood pressure, and intracranial pressure, have already
been proved to be of great value in clinical practice. Indices derived from those
conventional signals, such as cardiac outputs calculated from arterial blood pressure
and autonomic nervous activities calculated from heart rate variabilities, can further
generate important physiological parameters which cannot be measured traditionally
at bedside. Based on this concept, researchers are eager to develop promising and
clinically valuable indices using newly-proposed algorithms. This has become one of
current mainstreams in the field of modern bio-signal processing. In this presentation,
we’ll share with you how new ideas can be generated from a clinician’s point-of-view,
and also introduce you several examples of applications using modern bio-signal

indices in neurocritical care.
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##&eal : Introduction to Medical Signal Analysis
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Fourier analysis

Time-frequency analysis

Multi-scale Entropy

Independent Component Analysis

Detrended fluctuation Analysis and Hurst Exponent
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Power Law
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%A 11 . Design a Force Platform for Measuring Center of Pressure (COP) Signal
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Speaker: Prof. Jiann-Shing Shieh
Department of Mechanical Engineering, Yuan Ze University, Taiwan

“Falling” is an unpredictable accident and the caused damage is a great worry
to be concerned. In recent years, the proportion of the elderly population is getting
higher in Taiwan, which shows that Taiwan has stepped into the aging society. In this
situation, the elderly medical care ratio increased gradually included the fall accident
care. Referring the correlated studies, center of pressure (COP) is an important
measurement used for quantifying the dynamic property of human’s balance. It can
be used to assess the risk of falling among elderly people.

The aim of this study is to design a low cost and portable measuring device of
COP for data collecting and analysis, which is called center of pressure and
complexity monitoring system (CPCMS). Firstly, we presented details about design
concepts, functions of measurement component, and signal analysis of multi-scale
entropy algorithm. In order to verify the reproducibility of the measurement system,
we conducted a series of experiments, including static and dynamic tests. Secondly,
in order to prove that our system can estimate the different sizes of the different
sways, we designed four sway tests to produce different sway displacement. We use

traditional and multi-scale entropy analysis methods to analyze the COP signal



received by CPCMS and compare with the commercial product of Advanced
Mechanical Technology Incorporation (AMTI) system. The results indicated that
CPCMS can receive the same results with the AMTI system in comparison with these
four sway tests under the statistical analysis. In conclusion, a low cost and portable
system (i.e., CPCMS) for measuring and analysis COP signal has been designed in this
paper which is allowed us to quantify the dynamic property of human’s balance in
order to assess the risk of falling among elderly people via large population size more

handy and conveniently in the near future.

Keywords: Falling, noninvasive physiological signs, center of pressure, multi-scale

entropy.

Brief biography:

Jiann-Shing Shieh, Ph.D. is a Professor of Department of Mechanical Engineering, a
joint Professor of Graduate School of Biotechnology and Bioengineering, and also
serves as head of department of mechanical engineering of Yuan Ze University in
Taiwan. His research interests are focused on biomedical engineering, particularly in
bio-signal processing, intelligent analysis and control, medical automation, pain
model and control, critical care medicine monitoring and control, dynamic cerebral
autoregulation research, and brain death index research. Prof. Shieh’s recent
research involved in bio-signal (e.g., ECG, BP, EEG, SPO2, center of pressure (COP)
position) analysis, especially in using multi-scale entropy (MSE) and Hilbert-Huang

Transform (HHT) in gerontechnology.



%8/~ . A Noninvasive Measurement of ANS
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Objective: A connection between Idiopathic overactive bladder syndrome and
specific autonomic nervous system (ANS) dysfunction in women has been proposed.
To verify this hypothesis we have measured ANS dysfunction using ECG heart rate
variability in 33 OAB and 176 normal cases. Methods: Heart Rate Variability (HRV)
data was obtained by ECG recording of 33 female patients with OAB for 15 minute
periods around episodes of urinary urgency Results were compared to data from 176
healthy, age-matched subjects. HRV data was statistically analyzed to quantify and
display ANS activity, including power spectrum density (PSD), 3D-spectrograms, and
neuron entropy graphs. Results: Differences in HRV were observed between OAB
and normal patients, suggesting variations in ANS activity. These variations included
time and frequency parameters. All variations were statistically significant (P<0.05),
were quantified by calculating the PSD and easily visualized by using
3D-spectrograms and multiscale entropy graphs. Conclusion: This study shows that
HRV provides a simple, non-invasive method to evaluate the differences in the ANS
of OAB patients. HRV can be used to supplement current methods of diagnosing OAB
and monitoring its treatment, by using measurable, quantitative data. The principles

of HRV statistical analysis can also be expanded to evaluate other neuronal diseases.



