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- Abstract -

Background: Power spectrum analysis method is a powerful noninvasive tool for
quantifying autonomic nervous system activity. In this paper, we developed a data
acquistion system for estimating the activity of the autonomic nervous system by the
analysis of heart rate and respiratory rate variability using power spectrum analysis.

Materials and methods: For the detection of QRS peak and measurement of
respiratory rate from patient’s ECG, we used low-pass filter and impedence method
respectively. This system adopt an isolated power for patient’s safety. In this system,
two output signals can be obtained: R-R interval(heart rate) and respiration rate
time series. Experimental ranges are 30~240 BPM for ECG and 15~80 BPM for
respiration.
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Results: The system can acquire two signals accurately both in the experimental
test using simulator and in real clinical setting.

Conclusion: The system developed in this paper is efficient for the acquisition of
heart rate and respiration signals. This system will play a role in research area for
improving our understanding of the pathophysiologic involvement of the autonomic

nervous system in various disease states.
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Fig. 1. Block diagram of the developed system.
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Fig. 2. Circuit of ECG signal amplifier.
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Fig. 3. Circuit of respiration signal amplifier.
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Fig. 4. Softwares for monitoring the status of data acquisition and storage.
The terminal screen display form is shown.
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Fig. 6. Data acquisition module box as a
final product is shown. A indicates
RS232C port for communication
with host PC. B: patient cables for
ECG and respiration signal. C: or/
off switch. D: AC power cord. See
the text for the detailed description.
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Fig. 7. Example of heart rate tachogram
for five minutes. ECG signals
derived from ECG simulator set
at 80 beats per minutes was used
to reconstruct tachogram. Abscissa
denotes lapsed time in minutes,
Ordinates denotes RR intervals
in milliseconds.
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Fig. 8. Example of time variability of
respiration. Respiratory signals
derived from simulator set at 20
beats per minutes was used to
reconstruct tachogram.
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Fig. 9. Three representative examples of heart rate time series data(tachogram) in
normal patient{A), patient with left ventricular dysfunction due to myocardial
infarction(B) and patient with atrial fibrillation(C). D is an example of
respiration rate tachogram obtained from patient A.
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Fig. 10. Representative examples of
(AR) algorithm. of patient
discussion.
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