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A Study on R-R Intervals, R-R Interval Variations, and Power
Ratio of Low Frequency to High Frequency Band on the ECG
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Abstract : The analysis of heart rate variability(HRV) will be a promising method to automatically measure the micro-arousals
of sleep disorders patients. The analysis method of the HRV is baged on a noninvasive technigue using B-R interval variation
of electrocardiogram{ECG, EKG). In this paper. we propose a method to measure the R-R intervals, R-R interval variations,
and the power ratic of low to high frequency on the ECG for the detection of the micro arousals. For this purpose, we
introduce newly defined function E (£, which shows time domain characteristic. and another quantity LHF, which denotes
the power ratio of low frequency to high frequency band. The low and high frequency bands are differently defined in this
work. The low frequency band is defined on the frequencies between 0 and 2 Hz. but except for 0 Hz. And high frequency
band is defined on the frequencies between 2 and 5 Hz. The £ x(# has the characteristic of monotonic increase in accordance
to the R-R interval variation. And the quantity LAHF has always positive and is monotonic increasing function in accordance to
the power ratio of low to high frequency bands. The analysis of the ECG is performed on the time interval of 30 seconds.
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which includes the time inlervals with 15 seconds before arcusal and with 15 seconds after the arousal. For the computer
simulalion, the preposed function £ z(# and quantity LHF is applied to the arousal data extracted from & sleep patients,

The simulations to the sampled micro arousal data have shown that the E z(#) and LHF, in general, have the value <f or

around minimum on the 30 seconds. This results imply the posibility for the proposed method to be applied on the automatic
detection of micro arouszals in sleep disorders paticnts, UARS sleep disorders patients.
Key words ® Micro-arousals, R-R intervals, R-R interval variations. Spectral analysis, Power ratio of low to high frequency

band.
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