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Interpretation of HRV by the Coupled-Oscillating Cardiac Control System
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(Gyeo-Wun Jeung - Jeong-Hwan Kim * Jun-Woo Lee - Kyeong-Seop Kim)

Abstract - Heart Rate Variability (HRV) represents beat-to-beat fluctuations of R-R intervals in Electrocardiogram (ECG). On
of the clinical applications of HRV is to assess the mental-stress state by evaluating its power spectral density distribution.
This study aims at finding new discriminative role of the coupled-oscillating coupling constants, Cs and Cp in the Integral
Pulse Frequency Modulation (IPFM) model. Based on comparing with power spectral density of HRV in terms of the relative
ratio of the low and high-frequency power component, we can conclude the fact that the coupling parameters Cs and Cp can
replace the role of HRV power spectrum interpretation for judging the mental-stress state.

Key Words : ECG, Integral pulse frequency modulation IPFM), HRV, R-peak, Sympathetic nervous system, Parasympathetic
nervous system, Stress index
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Fig. 1 LF and HF region in HRV spectrum
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Table 1 Stress Index for normal and mental-stress condition
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Stress Index
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Fig. 2 Graphic visualization of Stress Index for normal and
stress condition
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Table 2 The reative ratio of HF and LF as Cs, Cp vary

C. C 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

0.5 0.085 0.680 1.307 1.942 2.571 3171 3.726 4194 4601 4.933 5.214
0.55 0.077 0.654 1.257 1.848 2422 2.952 3413 3.848 4.204 4.466 4615
0.6 0.069 0.590 1.121 1.624 2.073 2448 2.761 2.979 3.146 3.317 3409
0.65 0.063 0.520 0.970 1.384 1.720 2.024 2.215 2.361 2453 2494 2.562
0.7 0.060 0.417 0.758 1.0656 1.326 1.554 1.744 1.880 2.005 2.099 2.182
0.75 0.059 0.307 0.539 0.747 0.952 1.135 1.301 1.485 1.628 1.699 1.773
0.8 0.062 0.225 0.381 0.525 0.658 0.779 0.877 0.973 1.080 1.1556 1.301
0.85 0.072 0.214 0.357 0.491 0.611 0.728 0.825 0.954 0.987 1.056 1.127
0.9 0.089 0.197 0.306 0.409 0.490 0.552 0.634 0.671 0.777 0.794 0.920
0.95 0.111 0.182 0.247 0.324 0.383 0.432 0.462 0477 0.512 0.553 0.580

1 0.132 0.192 0.242 0.286 0.328 0.381 0.404 0473 0.497 0.548 0.574

E 3 539 uAFAEQ HRV spectrum HWE =8 Cs
4 Cp gt 8

Table 3 Estimation of Cs and Cp values by evaluating HRV

spectrum
Subject Cs Cp
Normal 0.72 0.24
A Stress 0.78 0.22
Normal 0.68 0.32
B Stress 0.76 0.20
Normal 0.68 0.28
¢ Stress 0.76 0.24
Normal 0.72 0.28
P Stress 0.78 0.22
Normal 0.72 0.24
. Stress 0.76 0.20
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